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SECTION

SUMMARY OF EPRI TR-107330 REQUIREMENTS '

COMPLIANCE ?

COMMENTS *

Scope. Description of TR scope.

No requirements.

2 Definitions, Abbreviations, Acronyms. List of definitions, --- No reduirements

abbreviations, and acronyms used in the TR. d '

3 Reference Documents. List of documents referenced in the --- .

No requirements.
TR.

4 System Requirements. (section heading) --- No requirements.
4.1 Overview of Performance Basis. Descriptive information. --- No requirements.
4.2 Functional Requirements. (section heading) --- No requirements.

4.2.1 General Functional Requirements. Descriptive information. --- No requirements.
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SECTION | SUMMARY OF EPRI TR-107330 REQUIREMENTS ' | COMPLIANCE * COMMENTS*

4.2.1.A Response Time. The overall response time from an analog Exception
or discrete input exceeding its trip condition to the resulting Ref 7, Section 4.0 gives a summary of
discrete outputs being set shall be 100 milliseconds or less. calculated maximum response time.
Response time shall include time required for input However, the as tested Maximum
filtering, input module signal conversion, main processor response times were 83.0 milliseconds
input data acquisition, two scan times of an application (for a DI to DO loop), 119.0
program containing 2000 simple logic elements, main milliseconds (for an Al to DO loop),
processor output data transmission, digital output module and 126.5 milliseconds (for an Al to
signal conversion, and performance of self-diagnostics and AOQO loop). See Ref. 53, Section 6.
redundancy implementation.

4.2.1.B Discrete /0. The PLC shall have the capability to provide Comply
a total of at least 400 discrete 1/O points. See Ref. 43, Chapter 3, Table 62

42.1.C Analog I/0O. The PLC shgll have the capability to provide a Comply See Ref. 45, Chapter 3, Table 62
total of 100 analog I/O points.

4.2.1.D Combined I/O. The PLC shall have the capability to Comply
provide a total of 50 analog and 400 discrete I/O points. See Ref. 45, Chapter 3, Table 62

422 Cpntrol Function Requ@ements. The PLC sha1'1 provide a Comply See Ref 46 and 47.
high -level language designed for control algorithms.
423 Availability/Reliability and FMEA. (section heading) --- No requirements.
423.1 Availability/Reliability Overview. Descriptive information. --- No requirements.
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SECTION | SUMMARY OF EPRI TR-107330 REQUIREMENTS ' | COMPLIANCE * COMMENTS*
4232 Availability/Reliability and Basic Requirements. The Comply See Ref. 11
overall availability goal of the PLC is 0.99. o
4233 Availability/Reliability Calculation Requirements. An Comply
availability calculation shall be prepared which conforms to See Ref. 11.
IEEE 352.
4.2.3.3.1 [ Availability/Reliability Calculation Requirements Comply
Applicable to Redundant PLCs. For PLCs that include See Ref. 11
redundancy, the availability calculation shall address o
additional, redundancy-specific considerations.
4234 PLC Fault Tolerance Requirements. Fault tolerance Comply See Ref. 11 and Appendix B of this
capability shall be addressed in the availability calculation, report.
and included as part of the qualification envelope definition.
4235 Failure State/ FMEA Requirements. An FMEA analysis Comply

shall be performed in accordance with IEEE 352. The
analysis shall evaluate the effects of failures of components
in the PLC modules on the PLC performance.

See Ref. 10.
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SECTION | SUMMARY OF EPRI TR-107330 REQUIREMENTS ' | COMPLIANCE * COMMENTS*
42.3.6 Failure Detection Requirements. The PLC shall contain Comply
features to permit generating an alarm when the on-line ,?,Zillze;é ii’dcéljf tle (r) 4’Trl;laeb,}er;i;0
fault detection detects a failure. Processor-to-processor does 110t require 1'00 Back of outout to
communication for fault detection shall meet the given iUt si a?s for faull)t detection p
specific performance requirements. putsign ’
4.2.3.7 Recovery Capability Requirements. The PLC shall include Comply
a watchdog timer and power bus monitoring features. See Ref. 20, Sections 8.0 and 10.0.
Output modules shall initialize to a known state.
4238 Requirements for Use of Operating Experience. If Comply .
operating experience is used as a basis for establishing rSr;e:nI?z:)cl‘[eurSeercgfciféiflgre:rzfretirrelncaen?
module failure rates, the PLC manufacturer must have a Trackine Proeram proce dlljres g
problem reporting and tracking program. g rrogramp )
4.2.4 Setpoint Analysis Support Requirements. An analysis shall Comply
be prepared to provide the information needed to support an See Ref. 9.
application specific set point analysis per ISA RP 67.04.
4.3 Hardware Requirements. (section heading) --- No requirements.
4.3.1 General. (section heading) --- No requirements.
43.1.1 Background. Descriptive information. --- No requirements.
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SECTION | SUMMARY OF EPRI TR-107330 REQUIREMENTS ' | COMPLIANCE * COMMENTS*

43.1.2 Requirements Common to All Modules. All modules shall Comply See Table Sections 4.2.1 and 4.3.6.
meet or support the general requirements given in Section No Tricon modules include Input and
4.2.1, and shall meet the range of environmental conditions Output points on the same assembly.
given in Section 4.3.6. Special requirements apply to single
module assemblies that include both inputs and outputs.

43.1.3 External Device Requirements. External devices used to Comply Qualification testing did not include
meet I/O module requirements shall meet the given specific use of external devices.
requirements.

43.1.4 General Redundancy Requirements. Redundant Comply Tricon test specimen included
components may be included in the generic PLC platform. redundant main processors and chassis

power supplies.
4.3.2 Input Requirements. (section heading) --- No requirements.

43.2.1 Analog Input Requirements. The PLC shall include Comply See Ref. 45, Chapter 2.0. See Ref. 56

modules that provide analog inputs. for list of Tricon analog input modules
included in the qualification program.
4.3.2.1.A | Monotonicity. The analog inputs shall be monotonic to Comply The DACs used by Triconex are
+1/2 LSB. monotonic by design.
4.3.2.1.B | Number of Channels. Each analog input module shall Comply See Ref. 45, Chapter 2.0.

provide a minimum of four input channels.
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SECTION | SUMMARY OF EPRI TR-107330 REQUIREMENTS ' | COMPLIANCE * COMMENTS*
4.3.2.1.C | Over Range. The converted value of each analog input Comply See Ref. 45, Chapter 2.0. Analog
module shall remain at its maximum value for over range input module A/D converters remain
inputs up to twice rated. at their maximum value regardless of
the input value once the input is > the
specified over range value.
4.3.2.1.D | Under Range. The converted value of each analog input Comply See Ref. 45, Chapter 2.0. Analog
module shall remain at its minimum value for low range input module A/D converters remain
inputs up to the negative of the rated input value. at their minimum value regardless of
the input value once the input is < the
specified under range value.
4.3.2.1.E | Out of Range Indication. Over and under range conditions Comply See Ref. 45, Chapter 2.0.
shall be indicated in a manner available to the application
program.
43.2.1.1 Voltage Input Requirements. (section heading) --- No requirements.
4.3.2.1.1.A | Analog Voltage Input Module Ranges. The PLC shall Partial Exception | See Ref. 45, Chapter 2.0. Tricon
include analog voltage input modules with ranges of: 0 to analog voltage input modules do not
10 VDC, -10to 10 VDC, and 0 to 5 VDC. include a —10 to 10 VDC range.
4.3.2.1.1.B | Analog Voltage Input Module Accuracies. Overall Comply See Ref. 45, Chapter 2.0, and Ref. 9.

accuracies shall be <+ 0.32% of the specified range.
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SECTION | SUMMARY OF EPRI TR-107330 REQUIREMENTS ' | COMPLIANCE * COMMENTS ’
4.3.2.1.1.C | Analog Voltage Input Module Resolution. The minimum Comply See Ref. 45, Chapter 2.0.
resolution shall be 12 bits.
4.3.2.1.1.D | Analog Voltage Input Module Common Mode Voltage. Partial Exception | See Ref. 45, Chapter 2.0. Common
The common mode voltage capability shall be at least 10 mode rejection rating of Module 3701
volts with a common mode rejection ratio of at least 90 dB. is 80 dB, Module 3721 is 85dB, and
Module 3703 is 90dB.
4.3.2.1.1.E | Analog Voltage Input Module Response Time. The overall Comply See Ref. 20, Section 3.0 and Table
response time of the analog voltage input modules must Section 4.2.1.A.
support the response time requirement given in Section
4.2.1.A.
4.3.2.1.1.F | Analog Voltage Input Module Group-to-Group Isolation. N/A See Ref. 45, Chapter 2.0. Tricon
The group-to-group isolation shall be at least + 30 volts analog voltage input module points are
peak. not grouped.
4.3.2.1.1.G | Analog Voltage Input Module Class 1E to Non-1E N/A Analog input modules are not intended

Isolation. The Class 1E to Non-1E isolation capability shall
meet the requirements of Section 4.6.4.

for use as a Class 1E to Non-1E
isolation device.
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SECTION | SUMMARY OF EPRI TR-107330 REQUIREMENTS ' | COMPLIANCE * COMMENTS*
4.3.2.1.1.H | Analog Voltage Input Module Surge Withstand. Surge Comply See Ref. 39 and 57. Surge withstand
withstand shall be as given in Section 4.6.2. capability meets I[EC 61000-4-5 (Ring
Wave) and IEC 61000-4-12
(Combination Wave) basic immunity
levels.
4.3.2.1.1.1 | Analog Voltage Input Module Input Impedance. The input Comply See Ref. 45, Chapter 2.0.
impedance shall be at least 1 megohm.
4.3.2.1.2 | Current Input Requirements. (section heading) --- No requirements.
4.3.2.1.1.A | Analog Current Input Module Ranges. The PLC shall Partial Exception | See Ref. 45, Chapter 2.0. Tricon
include analog current input modules with ranges of: 4 to analog current input modules do not
20 mA and 10 to 50 mA or 0 to 50 mA. include a 10 to 50 mA or 0 to 50 mA
range.
4.3.2.1.1.B | Analog Current Input Module Accuracies. Overall Comply See Ref. 45, Chapter 2.0, and Ref. 9.
accuracies shall be <+ 0.35% of the specified range.
4.3.2.1.1.C | Analog Current Input Module Resolution. The minimum Comply See Ref. 45, Chapter 2.0.
resolution shall be 12 bits.
4.3.2.1.1.D | Analog Current Input Module Common Mode Voltage. Comply See Ref. 45, Chapter 2.0.
The common mode voltage capability shall be at least 10
volts.
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SECTION | SUMMARY OF EPRI TR-107330 REQUIREMENTS ' | COMPLIANCE * COMMENTS*

4.3.2.1.1.E | Analog Current Input Module Common Mode Rejection Partial Exception | See Ref. 45, Chapter 2.0. Common
Ratio. The common mode rejection ratio shall be at least mode rejection rating of Module 3701
90 dB. is 80 dB, Module 3721 is 85dB, and

Module 3703 is 90dB..

4.3.2.1.1.F | Analog Current Input Module Response Time. The overall Comply See Ref. 20, Section 2.0 and Table
response time of the analog current input modules must Section 4.2.1.A.
support the response time requirement given in Section
4.2.1.A.

4.3.2.1.1.G | Analog Current Input Module Group-to-Group Isolation. N/A See Ref. 45, Chapter 2.0. Tricon
The group-to-group isolation shall be at least + 30 volts analog current input module points are
peak for 4 to 20 mA inputs. not grouped.

4.3.2.1.1.H | Analog Current Input Module Class 1E to Non-1E Isolation. N/A Analog input modules are not intended
The Class 1E to Non-1E isolation capability shall meet the for use as a Class 1E to Non-1E
requirements of Section 4.6.4. isolation device.

4.3.2.1.1.1 | Analog Current Input Module Surge Withstand. Surge Comply See Ref. 39 and Ref. 57. Surge

withstand shall be as given in Section 4.6.2.

withstand capability meets IEC
61000-4-5 (Ring Wave) and IEC
61000-4-12 (Combination Wave)
basic immunity levels.
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SECTION | SUMMARY OF EPRI TR-107330 REQUIREMENTS ' | COMPLIANCE * COMMENTS ’
4.3.2.1.1.J | Analog Current Input Module Input Impedance. The input Comply See Ref. 48, Chapter 7.0. 0to 5 VDC
impedance shall be 250 ohms maximum. analog voltage input modules are used
for 4 to 20 mA current inputs with a
250 ohm resistor supplied by
Triconex.
4.3.2.1.3 | RTD Input Requirements. (section heading) --- No requirements.
4.3.2.1.3.A | RTD Input Module Types. The PLC shall include RTD Partial Exception | See Ref. 48, Chapter 5, Table 135.
input modules for use with 2, 3 or 4 wire European (DIN 43 Tricon RTD input signal conditioners
760) or US standard 100 ohm RTDs. are for use with 2 or 3 wire, 100 ohm
platinum RTDs.
4.3.2.1.3.B | RTD Input Module Ranges. The PLC shall include RTD Exception See Ref. 48, Chapter 5, Table 135.
input modules with a range of at least 0 to 800°C (32 to Tricon RTD input signal conditioners
1472°F). span the -100°C to 600°C (32 to
1112°F) range.
4.3.2.1.3.C | RTD Input Module Accuracies. Overall accuracies shall be Comply See Ref. 45, Chapter 2.0 and Ref. 9.

<+2°C.

Tricon RTD input signal conditioners
are interfaced with a 0 to 5 VDC
analog input module. Combined
accuracy is < + 2°C.
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SECTION | SUMMARY OF EPRI TR-107330 REQUIREMENTS ' | COMPLIANCE * COMMENTS ’
4.3.2.1.3.D | RTD Input Module Resolution. The minimum resolution Exception See Ref. 45, Chapter 2.0, and Ref. 9.
shall be 0.1° or less for both °C or °F scaling. Tricon RTD input signal conditioners
(32to 1112°F max. span=1to 5V
output) are interfaced with a 12 bit, 0
to 5 V analog input module. The
resulting minimum resolution is
0.33°F (0.19°C).
4.3.2.1.3.E | RTD Input Module Common Mode Voltage. The common Comply See Ref. 45, Chapter 2.0.
mode voltage capability shall be at least 10 volts.
4.3.2.1.3.F | RTD Input Module Common Mode Rejection Ratio. The Comply See Ref. 45, Chapter 2.0.
common mode rejection ratio shall be at least 90 dB.
4.3.2.1.3.G | RTD Input Module Response Time. The overall response Exception See Ref. 20, Section 3.0 and Table

time of the RTD input modules must support the response
time requirement given in Section 4.2.1.A.

Section 4.2.1.A. For large step
changes (0 to 90% of full scale range),
RTD’s and input signal conditioners
have a relatively long input update
rate, and were not considered in
qualification response time testing.
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SECTION | SUMMARY OF EPRI TR-107330 REQUIREMENTS ' | COMPLIANCE * COMMENTS*
4.3.2.1.3.H | RTD Input Module Group-to-Group Isolation. The group- N/A See Ref. 48, Chapter 5. Tricon RTD
to-group isolation shall be at least + 30 volts peak. input signal conditioner points are not
grouped.
4.3.2.1.3.1 [ RTD Input Module Class 1E to Non-1E Isolation. The N/A RTD input signal conditioners are not
Class 1E to Non-1E isolation capability shall meet the intended for use as a Class 1E to Non-
requirements of Section 4.6.4. 1E isolation device.
4.3.2.1.3.J | RTD Input Module Surge Withstand. Surge withstand shall Comply See Ref. 39 and 57. Surge withstand
be as given in Section 4.6.2. capability meets I[EC 61000-4-5 (Ring
Wave) and IEC 61000-4-12
(Combination Wave) basic immunity
levels.
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SECTION | SUMMARY OF EPRI TR-107330 REQUIREMENTS ' | COMPLIANCE * COMMENTS ’
4.3.2.1.3.K | RTD Input Module Input Impedance. The input impedance Comply The Analog Devices signal
shall be 1 megohm minimum. conditioner has a two-pole output
filter and subsequent buffer to ensure
that a low noise, low impedance
(<1Q) signal is available at the output
to drive loads to 2 kQ minimum (Ref.
55). Input impedance of RTD signal
conditioning modules is not relevant.
Modules are compatible with specific
RTD types via the Analog Devices
signal conditioners.
4.3.2.1.4 | Thermocouple Input Requirements. Thermocouple (T/C) Comply Comparison of the input impedance
input modules must meet performance requirements with to load impedance indicates there is no
1000 feet of 20 AWG extension wire connected to input. effective maximum limit.
4.3.2.1.4.A | T/C Input Module Types. The PLC shall include T/C input Partial Exception | See Ref. 45, Chapter 2.0. Tricon T/C
modules for use with type B, E, J, K, N, R, Sand T input modules are for use with type E,
thermocouples over the specified temperature ranges. J, K and T thermocouples. TypeJ
input range is —250 to 2000°F (vs. TR
requirement of 32 to 2192°F).
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SECTION | SUMMARY OF EPRI TR-107330 REQUIREMENTS ' | COMPLIANCE * COMMENTS*
4.3.2.1.4.B | T/C Input Module Accuracies. Overall accuracies shall be: Comply See Ref. 45, Chapter 2.0.
Type E: <+£4.5°F, Type J: <+ 6.3°F, Type K: <+ 7.2°F,
Type T: <£4.5°F.
4.3.2.1.4.C | T/C Input Module Accuracies. Cold junction compensation Comply See Ref. 45, Chapter 2.0, for T/C
shall support Section 4.3.2.1.4.B accuracies for the termination module (cold junction)
environmental temperature range given in Section 4.3.6. temperature in range of 32 to 140°F,
and over TR temperature ranges for
each T/C type.
4.3.2.1.4.D | T/C Input Module Resolution. The minimum resolution Exception See Ref. 45, Chapter 2.0, minimum
shall be 0.1° or less for both °C or °F scaling. resolution is 0.125°F (0.07°C).
4.3.2.1.4.E | T/C Input Module Common Mode Voltage. The common Comply See Ref. 45, Chapter 2.0.
mode voltage capability shall be at least 10 volts.
4.3.2.1.4F | T/C Input Module Common Mode Rejection Ratio. The Comply See Ref. 45, Chapter 2.0. T/C input
common mode rejection ratio shall be at least 90 dB. module Model 3708E common mode
rejection ratio is 90 dB (0 to 60 Hz)
minimum.
4.3.2.1.4.G | T/C Input Module Open Detection. The module shall Comply See Ref. 45, Chapter 2.0.

provide open thermocouple detection.
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SECTION | SUMMARY OF EPRI TR-107330 REQUIREMENTS ' | COMPLIANCE * COMMENTS*
4.3.2.1.4.H | T/C Input Module Response Time. The overall response Clarification The input response time is the same as
time of the T/C input modules must support the response the analog input module 3708; they
time requirement given in Section 4.2.1.A. both use the same PCBA. This module
was successfully tested during the
SER testing and there have not been
any design changes.
4.3.2.1.4.1 | T/C Input Module Group-to-Group Isolation. The group-to- N/A See Ref. 45, Chapter 2.0. Tricon T/C
group isolation shall be at least + 30 volts peak. input module points are not grouped.
4.3.2.1.4.)J | T/C Input Module Class 1E to Non-1E Isolation. The Class N/A T/C input modules are not intended
1E to Non-1E isolation capability shall meet the for use as a Class 1E to Non-1E
requirements of Section 4.6.4. isolation device.
4.3.2.1.4.K | T/C Input Module Surge Withstand. Surge withstand shall Comply See Ref. 39 and 57. Surge withstand
be as given in Section 4.6.2. capability meets IEC 61000-4-5 (Ring
Wave) and IEC 61000-4-12
(Combination Wave) basic immunity
levels.
4.3.2.1.4.L | T/C Input Module Input Impedance. The input impedance Comply See Ref. 45, Chapter 2.0.

shall be 1 megohm minimum.
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SECTION | SUMMARY OF EPRI TR-107330 REQUIREMENTS ' | COMPLIANCE * COMMENTS*

4322 Discrete Input Requirements. The PLC shall include Comply See Ref. 45, Chapter 2.0. See Ref. 3
modules that provide discrete inputs. Each module shall for list of Tricon discrete input
provide a minimum of 8 input channels and include modules included in the qualification
indicators that show the ON/OFF status of each point. program.

43.2.2.1 Discrete AC Input Requirements. (section heading) --- No requirements.
4.3.2.2.1.A | Discrete AC Input Module Types. The PLC shall include Comply See Ref. 45, Chapter 2.
discrete AC input modules for nominal inputs of 120 VAC
and 24 VAC.
4.3.2.2.1.B | Discrete AC Input Module ON Transition. The input must Comply See Ref. 45, Chapter 2.

transition to ON at 90 VAC max. (120 VAC input) or 20
VAC max. (24 VAC input).

4.3.2.2.1.C | Discrete AC Input Module OFF Transition. The input must Comply See Ref. 45, Chapter 2.
transition to OFF between 65 to 25 VAC (120 VAC input)
or 15 to 6 VAC (24 VAC input).

4.3.2.2.1.D | Discrete AC Input Module Operating Range. The module Comply See Ref. 45, Chapter 2.
must operate for inputs up to at least 150 VAC (120 VAC
input) or 40 VAC (24 VAC input).
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SECTION | SUMMARY OF EPRI TR-107330 REQUIREMENTS ' | COMPLIANCE * COMMENTS*
4.3.2.2.1.E | Discrete AC Input Module Response Time. The overall Comply See Ref. 20, Section 3.0 and Table
response time of the discrete AC input modules must Section 4.2.1.A.
support the response time requirement given in Section
4.2.1.A.
4.3.2.2.1.F | Discrete AC Input Module Group-to-Group Isolation. The Comply The Triconex design utilizes point to
group-to-group isolation shall be at least 600 volts peak for point and ETP isolation at 1500Vac
120 VAC inputs or 100 volts peak for 24 VAC inputs. (Ref. 45)
4.3.2.2.1.G | Discrete AC Input Module Class 1E to Non-1E Isolation. N/A Discrete AC input modules are not
The Class 1E to Non-1E isolation capability shall meet the intended for use as a Class 1E to Non-
requirements of Section 4.6.4. 1E isolation device.
4.3.2.2.1.H | Discrete AC Input Module Surge Withstand. Surge Comply See Ref. 39 and 57. Surge withstand
withstand shall be as given in Section 4.6.2. capability meets IEC 61000-4-5 (Ring
Wave) and IEC 61000-4-12
(Combination Wave) basic immunity
levels.
4.3.2.2.2 | Discrete DC Input Requirements. (section heading) --- No requirements.
4.3.2.2.2.A | Discrete DC Input Module Types. The PLC shall include Partial Exception | See Ref. 45, Chapter 2.0. Tricon

discrete DC input modules for nominal inputs of 125, 24 ,
15 and 12 Vdec.

discrete DC input modules are for
nominal inputs of 115, 48 and 24 Vdc.
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SECTION | SUMMARY OF EPRI TR-107330 REQUIREMENTS ' | COMPLIANCE * COMMENTS*
4.3.2.2.2.B | Discrete DC Input Module ON Transition. The input must Comply See Ref. 45, Chapter 2.0.
transition to ON at 90 VDC max. (125 VDC input) or 20
VDC max. (24 VDC input).
4.3.2.2.2.C | Discrete DC Input Module OFF Transition. The input must Comply See Ref. 45, Chapter 2.0.
transition to OFF between 65 to 25 VDC (125 VDC input)
or 15 to 6 VDC (24 VDC input).
4.3.2.2.2.D | Discrete DC Input Module Operating Range. The module Comply See Ref. 45, Chapter 2.0.
must operate for inputs up to at least 150 VDC (125 VDC
input) or 40 VDC (24 VDC input).
4.3.2.2.2.E | Discrete DC Input Module Response Time. The overall Comply See Ref. 20, Section 3.0 and Table
response time of the discrete DC input modules must Section 4.2.1.A.
support the response time requirement given in Section
4.2.1.A.
4.3.2.2.2.F | Discrete DC Input Module Group-to-Group Isolation. The Comply The 120 Vdc DI module is the same
group-to-group isolation shall be at least 600 volts peak for as the 115 Vac module. They are
125 VDC inputs or 40 volts peak for 24 VDC inputs. commen in groups of 8 because of
“stuck-on” diagnostics.
4.3.2.2.2.G | Discrete DC Input Module Class 1E to Non-1E Isolation. N/A Discrete DC input modules are not

The Class 1E to Non-1E isolation capability shall meet the
requirements of Section 4.6.4.

intended for use as a Class 1E to Non-
1E isolation device.
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SECTION | SUMMARY OF EPRI TR-107330 REQUIREMENTS ' | COMPLIANCE * COMMENTS*
4.3.2.2.2.H | Discrete DC Input Module Surge Withstand. Surge Comply See Ref. 39 and 57. Surge withstand
withstand shall be as given in Section 4.6.2. capability meets I[EC 61000-4-5 (Ring
Wave) and IEC 61000-4-12
(Combination Wave) basic immunity
levels.
4.3.2.2.3 | TTL Input Requirements. Requirements for TTL level Exception There is no TTL level input module
input modules. available for use with the Tricon PLC.
4323 Other Inputs. (section heading) --- No requirements.
4.3.2.3.1 [ Pulse Input Requirements. The PLC shall include modules Comply See Ref. 45, Chapter 2.0. See Ref. 9
that provide pulse inputs. for identification of Tricon pulse input
module included in the qualification
program.
4.3.2.3.1.A | Pulse Input Module Input Number. The module shall have Comply See Ref. 45, Chapter 2.0.
at least two inputs.
4.3.2.3.1.B [ Pulse Input Module Range. The module input count Comply See Ref. 45, Chapter 2.0.
frequency range shall be at least 20 to 5000 Hz.
4.3.2.3.1.C | Pulse Input Module Operation. The input must operate for Comply The PI Module clocks on a falling

a pulse range of at least 3 to 28 VDC and a duty cycle of at
least 20 microseconds at 90%.

edge and does not care about duty
cycle.
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TRICON TOPICAL REPORT
SECTION | SUMMARY OF EPRI TR-107330 REQUIREMENTS ' | COMPLIANCE * COMMENTS*
4.3.2.3.1.D | Pulse Input Module Count Accuracy. The module shall Exception See Ref. 45, Chapter 2.0. The Tricon
have up and down count modes with a range of at least pulse input module provides speed or
9999. The accuracy of the count shall be < 0.1%. RPM measurement only.
4.3.2.3.1.E | Pulse Input Module Frequency Accuracy. The module shall | Partial Exception | See Ref. 45, Chapter 2.0. Accuracy is
have a frequency mode with a range of at least 20 to 5000 + 1.0% of reading from 20 to 99 Hz.
Hz. The accuracy of the frequency measurement shall be < Accuracy is *+ 0.1% of reading from
0.1%. 100 to 999 Hz. Accuracy is £0.01%
from 1000 to 20,000 Hz
4.3.2.3.1.F | Pulse Input Module Response Time. The overall response Comply See Ref. 20, Section 3.0. Pulse Input
time of the pulse input module must support the response Modules were not used for Response
time requirement given in Section 4.2.1.A. Time Analyses. Module selection was
based on update rates; the selection of
digital and analog output modules to
include in the test is not significant.
4.3.2.3.1.G | Pulse Input Module Group-to-Group Isolation. The group- N/A See Ref. 45, Chapter 2.0. Tricon pulse
to-group isolation shall be at least 40 VDC. input module points are not grouped.
4.3.2.3.1.H | Pulse Input Module Class 1E to Non-1E Isolation. The N/A Pulse input modules are not intended

Class 1E to Non-1E isolation capability shall meet the
requirements of Section 4.6.4.

for use as a Class 1E to Non-1E
isolation device.
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SECTION | SUMMARY OF EPRI TR-107330 REQUIREMENTS ' | COMPLIANCE * COMMENTS*
4.3.2.3.1.1 | Pulse Input Module Surge Withstand. Surge withstand shall Comply See Ref. 39 and 57. Surge withstand
be as given in Section 4.6.2. capability meets I[EC 61000-4-5 (Ring
Wave) and IEC 61000-4-12
(Combination Wave) basic immunity
levels.
433 Output Requirements. (section heading) --- No requirements.
433.1 Analog Output Requirements. The PLC shall include Comply See Ref. 45, Chapter 2. See Ref. 3 for
modules that provide analog outputs. identification of Tricon analog output
module included in the qualification
program.
4.3.3.1.A | Monotonicity. The analog outputs shall be monotonic to Comply The DACs used by Triconex are
+1/2 LSB. monotonic by design.
4.3.3.1.B | Number of Channels. Each analog output module shall Comply See Ref. 45, Chapter 2.0.
provide a minimum of four output channels.
43.3.1.1 Analog Voltage Output Requirements. Requirements for Exception There is no analog voltage output
analog voltage output modules. module available for use with the
Tricon PLC.
4.3.3.1.2 | Current Output Requirements. (section heading) --- No requirements.
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SECTION | SUMMARY OF EPRI TR-107330 REQUIREMENTS ' | COMPLIANCE * COMMENTS*
4.3.3.1.2.A | Analog Current Output Module Ranges. The PLC shall Partial Exception | See Ref. 45, Chapter 2.0. Tricon
include analog current output modules with ranges of: 4 to analog current output module output
20 mA or 0 to 20 mA, and 10 to 50 mA or 0 to 50 mA. range is 4 to 20 mA.
4.3.3.1.2.B | Analog Current Output Module Accuracy. Overall Comply See Ref. 45, Chapter 2.0, and Ref. 9.
accuracy shall be <+ 0.32% of full range.
4.3.3.1.2.C [ Analog Current Output Module Resolution. The minimum Comply See Ref. 45, Chapter 2.0.
resolution shall be 12 bits.
4.3.3.1.2.D | Analog Current Output Module Load Impedance. The 4 to Comply See Ref. 45, Chapter 2.0.
20 mA outputs shall support a load impedance of 1 Kohm
or less.
4.3.3.1.2.E | Analog Current Output Module Response Time. The Comply Section 4.2.1.A bases response time
overall response time of the analog current output modules on Al to DO or DI to DO
must support the response time requirement given in configurations. Analog outputs are
Section 4.2.1.A. not addressed.
4.3.3.1.2.F | Analog Current Output Module Isolation. The group-to- N/A Section 4.6.4 provides requirements

group, module-to-module and module to backplane
isolation shall meet the requirements of Section 4.6.4.

for Class 1E to Non-1E isolation
capability. Tricon analog current
output modules are not intended for
use as a Class 1E to Non-1E isolation
device.
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SECTION | SUMMARY OF EPRI TR-107330 REQUIREMENTS ' | COMPLIANCE * COMMENTS*
4.3.3.1.2.G | Analog Current Output Module Surge Withstand. Surge Comply See Ref. 39 and 57. Surge withstand
withstand shall be as given in Section 4.6.2. capability meets I[EC 61000-4-5 (Ring
Wave) and IEC 61000-4-12
(Combination Wave) basic immunity
levels.
4332 Discrete Output Requirements. The PLC shall include Comply See Ref. 45, Chapter 2.0. See Ref. 9
modules that provide discrete outputs. for list of Tricon discrete output
modules included in the qualification
program.
4.3.3.2.A | Number of Channels. Each module shall provide a Comply See Ref. 45, Chapter 2.0.
minimum of 8 output channels.
4.3.3.2.B | Leakage Current. Leakage current in the OFF state of non- Comply See Ref. 45, Section 2.0. Minimum
supervised (no internal ringback) modules shall be less than digital input module turn ON current
80% of the minimum current needed to turn ON any digital 1s 3 mA. Maximum non-supervised
input module. digital output module leakage current
is 2 mA which is < 0.8 x 3 mA.
4.3.3.2.C | Output Circuit Interrupter. Outputs must include a circuit Comply See Ref. 48, Chapter 4.
interrupter.
4.3.3.2.D | Status Indication. Modules must include indicators that Comply See Ref. 45, Chapter 2.0.
show the ON/OFF status of each point.
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SECTION | SUMMARY OF EPRI TR-107330 REQUIREMENTS ' | COMPLIANCE > COMMENTS *
43.3.2.1 Discrete AC Output Requirements. (section heading) --- No requirements.

4.3.3.2.1.A | Discrete AC Output Module Types. The PLC shall include Partial Exception | See Ref. 45, Chapter 2.0. Tricon

discrete AC output modules for nominal outputs of 120 and discrete AC output modules do not
24 Vac. include 24 Vac nominal outputs.
4.3.3.2.1.B | Discrete AC Output Module Output Current. The output Comply See Ref. 45, Chapter 2.0

must operate with an output current between 50 mA and 0.5
amps with an inrush capability of at least 2 amps.

4.3.3.2.1.C | Discrete AC Output Module ON State Voltage Drop. The Comply See Ref. 45, Chapter 2.0, Table 31.
ON state voltage drop shall not exceed 2 VAC at 0.5 amps.

4.3.3.2.1.D | Discrete AC Output Module OFF State Leakage. The OFF Comply See Ref. 45, Chapter 2.0. Based on
state leakage current shall not exceed 2 mA. load leakage specifications.

4.3.3.2.1.E | Discrete AC Output Module Operating Range. The Comply See Ref. 45, Chapter 2.0

modules must operate for point source inputs at 47 Hz to 63
Hz over the range 90 to 130 VAC min. (120 VAC output).

4.3.3.2.1.F | Discrete AC Output Module Response Time. The overall Comply See Ref. 20, Section 3.0 and Table
response time of the discrete AC output modules must Section 4.2.1.A.
support the response time requirement given in Section
4.2.1.A.
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SECTION | SUMMARY OF EPRI TR-107330 REQUIREMENTS ' | COMPLIANCE * COMMENTS*
4.3.3.2.1.G | Discrete AC Output Module Group-to-Group Isolation. N/A See Ref. 45, Chapter 2.0. Tricon
The group-to-group isolation shall be at least 600 volts peak discrete AC output module points are
for 120 VAC outputs. not grouped.
4.3.3.2.1.H | Discrete AC Output Module Class 1E to Non-1E Isolation. N/A Discrete AC output modules are not
The Class 1E to Non-1E isolation capability shall meet the intended for use as a Class 1E to Non-
requirements of Section 4.6.4. 1E isolation device.
4.3.3.2.1.1 | Discrete AC Output Module Surge Withstand. Surge Comply See Ref. 39 and 57. Surge withstand
withstand shall be as given in Section 4.6.2. capability meets I[EC 61000-4-5 (Ring
Wave) and IEC 61000-4-12
(Combination Wave) basic immunity
levels.
4.3.3.2.2 | Discrete DC Output Requirements. (section heading) --- No requirements.
4.3.3.2.2.A | Discrete DC Output Module Types. The PLC shall include Partial Exception | See Ref. 45, Chapter 2.0. Tricon
discrete DC output modules for nominal outputs of 125, 48, discrete DC output modules include
24,15 and 12 Vdc. 120, 48 and 24 Vdc nominal outputs.
4.3.3.2.2.B | Discrete DC Output Module Output Current. The outputs Comply See Ref. 45, Chapter 2.0.

must operate with an output current between 50 mA and 0.5
amps with an inrush capability of at least 2 amps.
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SECTION | SUMMARY OF EPRI TR-107330 REQUIREMENTS ' | COMPLIANCE * COMMENTS ’
4.3.3.2.2.C | Discrete DC Output Module ON State Voltage Drop. The Exception See Ref. 45, Chapter 2.0. Module
ON state voltage drop shall not exceed 2 Vdc at 0.5 amps. Model 3607E ON state voltage drop is
<3V.
4.3.3.2.2.D | Discrete DC Output Module OFF State Leakage. The OFF Exception See Ref. 45, Chapter 2.0. Module
state leakage current shall not exceed 2 mA. Models 3625 OFF state load leakage
is 4 mA maximum.
4.3.3.2.2.E | Discrete DC Output Module Operating Range. The module Exception See Ref. 45, Section 2.0. Module
points must operate for source inputs of 90 to 140 Vdc min. Model 3607E (48 Vdc output)
(125 Vdc output), 35 to 60 VDC min. (48 Vdc output), and operates from 44 to 80 Vdc. Module
20 to 28 Vdc min. (24 Vdc output). Model 3625 (24 Vdc output) operates
from 22 to 45 Vdc.
4.3.3.2.2.F | Discrete DC Output Module Response Time. The overall Comply See Ref. 20, Section 3.0 and Table
response time of the discrete DC output modules must Section 4.2.1.A.
support the response time requirement given in Section
4.2.1.A.
4.3.3.2.2.G | Discrete DC Output Module Group-to-Group Isolation. N/A See Ref. 45, Chapter 2.0. Tricon

The group-to-group isolation shall be at least twice nominal
output.

discrete DC output module points are
not grouped.
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SECTION | SUMMARY OF EPRI TR-107330 REQUIREMENTS ' | COMPLIANCE * COMMENTS*
4.3.3.2.2.H | Discrete DC Output Module Class 1E to Non-1E Isolation. N/A Discrete DC output modules are not
The Class 1E to Non-1E isolation capability shall meet the intended for use as a Class 1E to Non-
requirements of Section 4.6.4. 1E isolation device.
4.3.3.2.2.1 [ Discrete DC Output Module Surge Withstand. Surge Comply See Ref. 39 and 57. Surge withstand
withstand shall be as given in Section 4.6.2. capability meets IEC 61000-4-5 (Ring
Wave) and IEC 61000-4-12
(Combination Wave) basic immunity
levels.
4.3.3.2.3 [ Relay Output Requirements. (section heading) --- No requirements.
4.3.3.2.3.A | Relay Output Module Types. The PLC shall include relay Partial Exception | See Ref. 45, Chapter 2.0. Tricon relay
output modules that provide normally open and normally output module contacts are normally
closed contacts. open.
4.3.3.2.3.B [ Relay Output Module Output Current. The continuous Comply See Ref. 45, Chapter 2.0
current carrying capacity must be at least 2 amps with make
and break switching capability of at least 750 VA for AC
and 150 watts for DC.
4.3.3.2.3.C | Relay Output Module Contact Resistance. The contact Comply Per the vendor published catalog

resistance shall not exceed 2 ohms.

information, the contacts have a
maximum resistance of 30 milli-ohms.
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SECTION | SUMMARY OF EPRI TR-107330 REQUIREMENTS ' | COMPLIANCE * COMMENTS ’
4.3.3.2.3.D | Relay Module Operating Range. The contacts must operate Comply See Ref. 45, Chapter 2.0
from a source of up to 30 VDC or 150 VAC.
4.3.3.2.3.E | Relay Output Module Response Time. The overall Comply See Ref. 20, Section 3.0 and Table
response time of the relay output module must support the Section 4.2.1.A.
response time requirement given in Section 4.2.1.A.
4.3.3.2.3.F | Relay Output Module Group-to-Group Isolation. The N/A See Ref. 45, Section 2. Tricon relay
group-to-group isolation shall be at least 600 volts peak. output module points are not grouped.
4.3.3.2.3.G | Relay Output Module Class 1E to Non-1E Isolation. The Comply See Ref. 41. Isolation test voltage
Class 1E to Non-1E isolation capability shall meet the levels selected per IEEE-384, Section
requirements of Section 4.6.4. 7.2.2.1.
4.3.3.2.3.H | Relay Output Module Surge Withstand. Surge withstand Comply See Ref. 39 and 57 and 57. Surge
shall be as given in Section 4.6.2. withstand capability meets IEC
61000-4-5 (Ring Wave) and IEC
61000-4-12 (Combination Wave)
basic immunity levels.
4.3.3.2.4 | TTL Output Requirements. Requirements for TTL level Exception There is no TTL level output module
output modules. available for use with the Tricon PLC.
434 Processor/Other System Component Requirements. --- No requirements.

(section heading)
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SECTION | SUMMARY OF EPRI TR-107330 REQUIREMENTS ' | COMPLIANCE * COMMENTS*
434.1 Processor Loop Time Requirements. Processor loop time Comply See Ref. 20, Section 3.0 and
shall support the response time requirement given in Reference 52, Section 4. The
Section 4.2.1.A. Also, processor loop time shall be faster processor loop time is included in the
than the longer of the analog input conversion time or the overall application program scan time,
period associated with 2.5 times the analog filter cutoff which is set by the user. For each
frequency. nuclear plant application, the actual
set scan time must be evaluated and
demonstrated acceptable based on the
data acquisition rates and response
time requirements of the plant
application.
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SECTION | SUMMARY OF EPRI TR-107330 REQUIREMENTS ' | COMPLIANCE * COMMENTS*
4342 Memory Capacity and Data Retention Capability Comply See Ref. 45. A four chassis, 24
Requirements. The memory capacity of the main processor module Tricon system programmed as
shall provide sufficient memory to execute a single described in TR Section 4.3.4.2 has
application program with the number of program elements over 90% remaining free memory.
given. See Ref. 46 for number of supported
program elements.

The memory used to contain the program shall be capable Comply See Ref. 45, Chapter 2, Page 28.

of retaining the information for a minimum of 6 months

with no power applied.

Any memory used for field modifiable constants shall be Comply Memory used for field modified

capable of at least 100,000 write cycles. constants is battery backed up ram on
the 3008 main processors. There is no
limit on the number of write cycles on
this memory.

4343 Data Acquisition Requirements. The PLC shall be capable Comply See Ref. 45, Chapter 2, page 38-

of transferring information between the main processor and
I/O modules mounted in the same or expansion chassis.
The data transfer rate shall support the response time
requirement given in Section 4.2.1.A, and 4.3.4.1.

41.See Ref. 7, Section 4.0 and Table
Section 4.2.1.A.
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SECTION | SUMMARY OF EPRI TR-107330 REQUIREMENTS ' | COMPLIANCE * COMMENTS*
4.3.4.3.A | Main Chassis Interconnect Device Operation. Devices used Comply See Ref. 35. Remote and expansion
to interface remote or expansion chassis to the main chassis chassis interface devices were
shall meet the range of environmental conditions given in included in environmental testing.
Section 4.3.6.
See Ref. 20, Section 7. Fault
Failures of the chassis interconnect devices shall not defeat Comply simulations of interconnect hardware
the ability to transfer data on the main chassis. performed during Operability tests
showed that main chassis data transfer
is not interrupted.
4.3.43.B | Main Chassis Interconnect Device Failure. Failures of the Comply This attribute is inherent in the design
chassis interconnect devices shall not affect memory of the Tricon. Local & Remote I/O
capacity or main processor data retention. operate independent of the MP
memory.
4.3.43.C | Main Chassis Interconnect Device Loss of Power. Loss of Comply See Ref. 20, Section 7. Fault

power to chassis interconnect devices shall not defeat the
ability to transfer data on the main chassis or I/O on any
other chassis.

simulation of chassis power supplies
performed during Operability tests
showed that main chassis data transfer
is not interrupted to local I/O or any
other chassis.
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4.3.4.3.D [ Main Chassis Interconnect Device Class 1E to Non-1E N/A See Ref. 41, Section 3. Multi-pin cable
Isolation. The Class 1E to Non-1E isolation capability shall connectors in-between Tricon Chassis
meet the requirements of Section 4.6.4. are not intended for use as a Class 1E
to Non-1E isolation device. Fiber
optic cable and interface (RXM)
module connectors inherently provide
Class 1E to Non-1E isolation through
non-conducting fiber optic cables.
4.3.4.3.E | Main Chassis Interconnect Device Surge Withstand. Surge N/A See Ref. 27, Section 3.2. No
withstand shall be as given in Section 4.6.2. interposing devices are used on multi-
pin cable connectors and therefore
surge testing is not required. Fiber
optic cable and interface (RXM)
module connectors inherently provide
surge protection through non-
conducting fiber optic cables.
4.3.4.3.F | Main Chassis Interconnect Device Data Acquisition Time. Comply See Ref. 45, Chapter 2, Page 31 and
Data acquisition time shall be deterministic or manufacturer 44. All expansion or remote chassis
shall provide information to establish timing effect. communication is at same rate as main
chassis communication.
4.3.43.G | Redundant Inter-Processor Data Acquisition Backplane --- No requirements.

Busses. Descriptive information.
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SECTION | SUMMARY OF EPRI TR-107330 REQUIREMENTS ' | COMPLIANCE * COMMENTS ’
4.3.4.3.G.1 | Redundant Inter-Processor Data Acquisition Backplane Comply See Ref. 42.
Busses. Busses shall be at least dual redundant.
4.3.4.3.G.2 | Redundant Inter-Processor Data Acquisition Backplane Comply See Ref. 42.
Busses. Loss of one bus shall not cause misoperation.
4.3.4.3.G.3 | Redundant Inter-Processor Data Acquisition Backplane Comply See Ref. 42.
Busses. Loss of all busses shall not result in an
indeterminate operation.
4.3.4.3.G.4 | Redundant Inter-Processor Data Acquisition Backplane Comply See Ref. 42.
Busses. External alarm shall be activated on loss of one
bus.
4.3.4.3.G.5 | Redundant Inter-Processor Data Acquisition Backplane Comply See Ref. 42.
Busses. Data acquisition time shall be deterministic.
4.3.43.G.6 | Redundant Inter-Processor Data Acquisition Backplane Comply See Ref. 20, Section 3.0. Redundant

Busses. Operation of busses shall support the response time
requirement given in Section 4.2.1.A.

busses are always operational.
Therefore, response time
determination and qualification testing
was performed with redundant busses
operational.
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4344 Communication Port Requirements. The main processor Comply See Ref. 45, Chapter 2, Page 148.

shall provide at least one communication port. TCM Module.

4.3.4.4.A | Communication Port Data Rate. The port shall support data Comply See Ref. 45, Table 60
rates up to 9600 baud.

4.3.4.4B | Communication Port Interface. The port shall support RS- Comply See Ref. 45, Table 61.
232, RS-422, RS-485 or other widely used protocol.

4.3.4.4.C | Communication Port Connector. The port shall provide Comply See Ref. 50, Appendix A. Standard
positive hold down of connectors. DB-9 connectors provided on TCM

ports.

4.3.4.4D | Communication Port Isolation. For multiple ports, the port- Comply See Ref. 50, Appendix A
to-port isolation shall be at least 300 volts peak.

4.3.4.4E | Communication Port Class 1E to Non-1E Isolation. The Exception See Ref. 41, Section 7.0. Tricon TCM

Class 1E to Non-1E isolation capability shall meet the
requirements of Section 4.6.4.

serial communication ports tested for
Class 1E to Non-1E isolation
capability at 250 Vac (vs. 600 Vac
required by TR) and 250 Vdc. Test
level is based on maximum credible
voltage (see Ref. 41).
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4.3.4.4F | Communication Port Surge Withstand. Surge withstand Comply See Ref. 39 and 57. Surge withstand
shall be as given in Section 4.6.2. capability meets I[EC 61000-4-5 (Ring
Wave) and IEC 61000-4-12
(Combination Wave) basic immunity
levels.
4.3.4.5 Coprocessor Module Requirements. Detailed requirements N/A See Ref. 20. Section 3.0. Operation of
for coprocessors that may be installed in I/O slots but Tricon coprocessors is invoked
contain local processing capability independent of the main automatically during application
processor. program execution. Coprocessor
performance is evaluated during all
qualification tests.
4.3.4.6 Chassis Requirements. Chassis must be suitable for Comply See Ref. 45, Chapter 3, Page 169. See
mounting in a standard 19 inch rack, and must have Ref. 13, Drawing No. 9600164-102
adequate strength and provide positive hold down of for seismic mounting details. See Ref.
modules sufficient to meet seismic withstand requirements. 36, Section 7.0 for summary of
seismic test results.
4.3.4.7 Backup Devices/Redundancy Requirements. Descriptive --- No requirements.

information.
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4.3.4.7.A | Redundant Device Requirements. Transfer to a redundant N/A See Ref. 20, Section 7, Subsection 1.0.
device shall occur within the larger of the main processor Because redundant components are
scan cycle or three data conversion cycles of the failed always online, component faults do
module. not result in transfers to a redundant
component.
4.3.4.7.B | Redundant Device Requirements. Undetected failures in N/A See Ref. 20, Section 7, Subsection 1.0.
redundant components shall be detectable during periodic Because redundant components are
surveillance. always online, failures can be
immediately indicated through
redundant alarm circuits.
4.3.4.7.C | Redundant Device Requirements. Diagnostics shall not N/A See Ref. 20, Section 7, Subsection 1.0.
result in indeterminate failure states and repetitive switching Because redundant components are
between redundant components. always online, switching between
failed components does not occur.
4.3.47.D | Redundant Device Requirements. Requirements for affect N/A See Ref. 20, Section 7, Subsection 4.0.
of transfer mechanism operation on input/output module Because redundant components are
operation. always online, “transfers” to
redundant components are bumpless.
4.3.5 Programming Terminal Requirements. Special Comply See Table Sections 4.4.4, 7.7.2,

programming terminal hardware or software shall meet the
requirements of Sections 4.4.4, 7.7.2 and 7.5.2.

and 7.5.2. No special programming
terminal hardware is required.
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4.3.6 Environmental Requirements. (section heading) --- No requirements.
4.3.6.1 Normal Environmental Basic Requirements. The normal Comply See Ref. 49. Tricon is rated for 0 to
PLC operating environment is: 60°C (32 to 140°F), 5% to 95%
Temperature Range: 16 to 40°C (60 to 104°F). humidity (non-condensing).
Humidity Range: 40 to 95% (non-condensing)
Power Source Range: As given in Section 4.6.1.1 Exception See Table Section 4.6.1.1 for
exceptions to power source range.
Radiation Exposure: Up to 1000 Rads Comply See Ref. 34. Tricon has been tested to
a 1000 Rad dose of Co60 gamma
radiation.
4.3.6.2 Abnormal Environmental Basic Requirements. The Comply See Ref. 49. Tricon is rated for 0 to
abnormal PLC operating environment is: 60°C (32 to 140°F), 5% to 95%
Temperature Range: 4 to 50°C (40 to 120°F). humidity (non-condensing).
Humidity Range: 10 to 95% (non-condensing)
Power Source Range: As given in Section 4.6.1.1 Exception See Table Section 4.6.1.1 for
exceptions to power source range.
Radiation Exposure: Up to 1000 Rads Comply See Ref. 34. Tricon has been tested to

a 1000 Rad dose of Co60 gamma
radiation.
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SECTION | SUMMARY OF EPRI TR-107330 REQUIREMENTS ' | COMPLIANCE * COMMENTS*
4.3.6.3 Environmental Withstand Specific Requirements. PLC Comply See Ref. 35, Section 7.0 & Ref. 34 for

shall operate for the temperature/humidity profile given in tested radiation capability.
TR Figure 4-4 with operability as given in Section 5.3.
Evaluations may be used to establish radiation withstand
capability.

4.3.7 EMI/RFI Withstand Requirements. The PLC shall Exception Tricon showed some susceptibilities to
withstand EMI/RFI levels given in EPRI TR-102323. NRC RG 1.1.80 Rev. 1 (CE101). See
When exposed to the radiated and conducted test levels, the Ref. 37 for results.
PLC processors shall continue to function, I/O data transfer
shall not be interrupted, discrete I/O shall not change state,
analog /O shall not vary more than 3%.

4.3.8 Electrostatic Discharge (ESD) Withstand Requirements. Comply See Ref. 40.

The PLC shall withstand ESD levels given in EPRI TR-
102323.
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4.3.9 Seismic Withstand Requirements. PLC shall be suitable for Comply See Ref. 36. Seismic testing
qualification as a Category 1 Seismic device. The PLC demonstrates that the TRICON is
shall meet performance requirements during and after qualified as a Category I seismic
exposure to OBE and SSE levels shown in TR Figure 4- device within the test limits shown in
5.Relay contacts of relay output modules shall not chatter. Figure 4-5. Due to limitations of the

seismic test table, the five OBE tests
and the SSE test of the TRICON were
performed using a test response
spectrum (TRS) that did not envelope
the required response spectrum (RRS)
below 4.5 Hz for the OBE and 6.3 Hz
for the SSE
4.4 Software/Firmware. (section heading) --- No requirements.
4.4.1 Executive. (section heading) --- No requirements.
44.1.1 Background. Descriptive information. --- No requirements.
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44.1.2 Main Processor Executive Capability Requirements. The Comply See Ref. 42.

main processor executive shall:

. Acquire inputs from the modules.

Implement the application program in a continuous loop.
Load outputs to the modules.

. Perform power-up and run time diagnostics.

Manage communications.

Upload application programs.

. Support on-line diagnostics, maint. and troubleshooting.
. Implement the application program functions.

I. Perform power-up initialize functions.

J. Implement redundancy functions.

TOTmHOO®W >
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44.1.3 Program Flow Control Requirements. Requirements for Comply See Ref. 42. Tricon is a scan based
PLCs where scanning of the inputs and application program system execution of each application
execution are performed in parallel. program scan is preceded by an input
module data request. While program is
being executed for a given scan, the
input modules continue to collect
inputs from the field devices for the
next scan.

The use of application program interrupts shall be restricted. Comply See above.

The use of interrupts that result in non-deterministic

application program execution should not be permitted.

N/A Tricon is a scanned based system. See

Requirements for PLCs that implement interrupts that could
result in non-deterministic application program execution.

Ref. 42

44.14 Unintended/Unused Function Isolation Requirements. --- No requirements.
Descriptive information.

4.4.1.5 Coprocessor Executive Capability. (section heading) --- No requirements.

4.4.1.5.1 | Coprocessor Executive Capability Background. Descriptive --- No requirements.

information.
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4.4.1.5.2 | Coprocessor Executive Capability Requirements. N/A Tricon coprocessors are not user
Requirements for coprocessor resident executives or programmable. Tricon executive
invoked utilities. software includes coding for control
and operation of embedded
COPIrocessors.
442 Media Requirements. Software media provided by the Comply See Ref. 46, Project Administration
manufacturer shall be high quality and new. CD-ROMS or section.
3-1/2 inch floppy disks are acceptable. Packaging shall
preclude damage during shipping. Media shall be clearly See Ref. 54, Section QAM 15.0,
labeled including revision and serial number. Media shall Handling, Storage, Packaging
include electronic identification. Preservation, and Delivery.
443 Ladder Logic Requirements. Descriptive information. --- No requirements.
443.A Standard Functions. Simple normally inactive and normally Comply See Ref. 46, Table 39.
active paths.
443B Standard Functions. Transition ON/OFF (one-shot) paths. Comply See Ref. 46, Table 39.
4.43.C Standard Functions. Simulate break before make and make Comply See Ref. 46, Table 39. Requires two
before break contact actions. program scans.
44.3.D Standard Functions. Coils that change paths from normal to Comply See Ref. 46, Table 37.

alternate states when energized.
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443.E Standard Functions. Coils that change paths from normal to Comply See Ref. 46, Table 37.

alternate states when energized and remain there until the
coils are de-energized and a reset signal is applied.

4.43.F Standard Functions. Timing functions that can be set from Comply See Ref. 47, TMR function. Must be
0.1 seconds to 2 hours. set to multiples of the application
program scan time.

4.43.G Standard Functions. Counters that perform up or down Comply See Ref. 47, CTD and CTU functions.
counting from at least 1 to 9999.

443 H Standard Functions. Methods to perform less than, equal to Comply See Ref. 47, LT, GT and EQ
and greater than numeric comparisons. conditional statements.

4431 Standard Functions. Addition, subtraction, multiplication, Comply See Ref. 47, ADD, SUB, MUL and
and division functions for integer and floating point DIV operators, DINT and REAL point
numbers. Out of range and error on division by zero. types. CHK ERR function block.

443) Standard Functions. Square root, exponentiation and Comply See Ref. 47, SQRT, EXPT and LOG
logarithm functions. Out of range indications. functions. CHK ERR function block.
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443K Standard Functions. A PID algorithm with 5 to 500% Comply See Ref. 47, PID and CHK_ERR
proportional band, 1% resolution, 0 to 100 repeats per function blocks. See Ref. 15.

minute integral action, 1 repeat per second resolution, anti-
reset windup, 0 to 100 minutes rate action, 1 second
resolution, output limiting, out of range indication,
bumpless transfer to external switch activated manual
control, cascade control.

4.43.L Standard Functions. A dynamic compensation function. Comply See Ref. 47, LEADLAG and
Lead/lag ratio of 0 to 10, minimum resolution of 0.05, 0.01 EXPFLTR function blocks. See Ref.
to 100 minute lag time, minimum 1 second resolution, lead 15.

action filter.

4.43.M Standard Functions. Capability to put limits on values. Comply See Ref. 47, LIMIT function.

443N Standard Functions. Implement a function generator with at Comply See Ref. 15.
least five slopes.

44.3.0 Standard Functions. Support Section 4.9.1 communications Comply See Table Section 4.9.1.
requirements.

443.P Standard Functions. Functions to capture results of self- Comply See Ref. 47.
tests.

4.43.Q Standard Functions. Functions to implement sequence of Comply See Ref. 59.

events requirements in Section 4.4.9.
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443.R Standard Functions. AND, OR and XOR bit manipulation Comply See 47, AND, OR and XOR library
functions. functions.
4.43.S Standard Functions. Functions to store results in buffer Comply See Ref. 15.

type memory, 10 instances of 50 values. Facilities to
transmit this data over a serial port.

443.T Standard Functions. Functions to implement requirements Comply See Table Section 4.4.7.2.
of Section 4.4.7.2.
443U Standard Functions. Capability to attach comments to Comply See Re