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1
1.1

1.2

1.3

1.3.1

Introduction

Purpose

This document specifies the requirements imposed on the Process Protection System
(PPS), its subsystems, and other system components to achieve interfaces among these
entities that are required for the PPS to perform its design function.

This document is intended to be revised as the PPS replacement design progresses.

Scope

The PPS is comprised of Tricon equipment provided by Invensys/Triconex and Advanced
Logic System (ALS) equipment provided by Westinghouse CS Innovations, LLC. This
Interface Requirement Specification (IRS) provides: (1) requirements for the interfaces
between external field devices such as process transmitters and the Tricon and the ALS;
(2) electrical and communication interfaces between the Tricon and ALS and their
associated peripheral devices; and (3) other interfacing Diablo Canyon Power Plant
(DCPP) systems such as the Plant Process Computer (PPC), Main Annunciator System
(MAS), Safety Parameter Display System (SPDS) and the Safety-Related 120 Vac and
125 Vdc Power Systems.

All external interface requirements for each of these systems will be defined.

Definitions and Acronyms

Definitions

The following definitions are used in this document:

TERM DEFIINIITION
Channel An arrangement of components, modules, and software as

required to generate a single protective action signal when
required by a generating station condition. A channel loses its
identity where single action signals are combined.

Electrical Class 1E Design Class I electrical systems, components and equipment
[1.4.4.9] perform safety-related functions. Instrument Class. IA and IB

Category 1 devices below are considered to serve Class 1 E
functions. All other instrument classes are considered to
serve non-Class 1 E functions.

Instrument Class IA Instrument Class IA instruments and controls are those that
[1.4.4.6] initiate and maintain safe shutdown of the reactor, mitigate the

consequences of an accident, or prevent exceeding 10 CFR
100 [1.4.5.2] off-site dose limits.

Instrument Class IB Instrument Class lB instruments and controls are those that
[1.4.4.6] are required for post-accident monitoring of Category 1 and 2

variables in accordance with Regulatory Guide 1.97, Revision
3 [1.4.3.2].

Instrument Class IC Instrument Class IC instruments and controls have the
[1.4.4.6] passive function of maintaining the pressure boundary

integrity of PG&E Design Class I piping systems.
Instrument Class ID Instrument Class ID instruments and controls are components
[1.4.4.6] that have certain Design Class I attributes, but do not require

conformance with all Class IA, IB, or IC requirements.
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1.3.2

TERM D.EFINITION
Instrument Class II Instrument Class II components are Design Class II devices
[1.4.4.6] with non-safety-related functions. However, certain Class II

components are subjected to some graded quality assurance
requirements.

Protection Set The physical grouping of process channels with the same
channel designation. Each of the four redundant protection
sets is provided with a separate and independent power feed
and process instrumentation transmitters. Thus, each of the
four redundant protection sets is physically and electrically
independent from the other sets.

Acronyms

ACRONYM DEFINITION
ALS Advanced Logic System
AMSAC ATWS Mitigation System Actuation Circuitry
ASU (ALS) Auxiliary Service Unit
ATWS Anticipated Transient Without Scram
CDD Conceptual Design Document
CLB Core Logic Board
COM Communications Board
DCM Design Criteria Memorandum
DDE Dynamic Data Exchange
DCPP Diablo Canyon Power Plant
DFWCS Digital Feedwater Control System
FRS Functional Requirements Specification
I&C Instrumentation and Controls
IEEE Institute of Electrical and Electronic Engineers
I/O Input/Output
IPB (ALS) Input Board
IRS Interface Requirements Specification
LLC Limited Liability Corporation
MAS Main Annunciator System
MCR Main Control Room
NQEL Nuclear Qualified Equipment List
NR Narrow Range
NRC (USNRC) (United States) Nuclear Regulatory Commission
OPB (ALS) Output Board
OPDT Overpower Delta T
OTDT Overtemperature Delta T
PG&E (PGE) Pacific Gas & Electric Company
PCS Process Control System
PLC Programmable Logic Controller
PPC Plant Process Computer
PPS Process Protection System
PRXM Primary Remote Expansion Module
PSU (ALS) Power Supply Unit
RCS Reactor Cooling System
RNARA Auxiliary Relay Rack A
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1.4

1.4.1

1.4.2

1.4.3

ACRONYM DEFINITION
RNASA Auxiliary Safeguards Rack A
RNPxy PPS Racks

X = 1-4 (Protection Sets I - IV)
Y = A, B, C, D, E (Protection Sets 1, 11)
Y= A, B, C (Protection Sets Ill, IV)

RNSIA/RNSIB SSPS Input Relay Cabinet Train A/Train B
RRXM Remote RXM
RTD Resistance Temperature Detector
RXM Remote Expansion Module
RVLIS Reactor Vessel Level Indication System
SCM Software Configuration Management
SPDS Safety Parameter Display System
SRS Software Requirements Specification
SSPS Solid State Protection System
STB (ALS) Service and Test Board
TCM Triconex Communication Module
TMR Triple Modular Redundant
TSAP TriStation 1131 Application Project
WR Wide Range

Referenced Documents

General References and Standards

The following codes, standards, and regulations referenced in this Section are totally or
partially applicable to the activities covered by this Specification:

Institute of Electrical and Electronics Engineers (IEEE)

1.4.2.1 IEEE Standard 279-1971, "Criteria for Protection Systems for Nuclear Power
Generating Stations"

1.4.2.2 IEEE Standard 603-1991, "IEEE Standard Criteria for Safety Systems for
Nuclear Power Generating Stations"

United States Nuclear Regulatory Commission (USNRC) Regulatory Guides

1.4.3.1 Regulatory Guide 1.75, Rev. 2, "Physical Independence of Electric Systems"

1.4.3.2 Regulatory Guide 1.97, Rev. 3, "Instrumentation for Light-Water-Cooled
Nuclear Power Plants to Assess Plant and Environs Conditions During and
Following an Accident"

1.4.3.3 Regulatory Guide 1.180, Rev. 1, "Guidelines for Evaluating Electromagnetic
and Radio-Frequency Interference in Safety-Related Instrumentation and
Control Systems"

1.4.3.4 U.S. Nuclear Regulatory Commission, Digital Instrumentation and Controls,
Revision 1, "DI&C-ISG-04, Task Working Group #4: Highly-Integrated
Control Rooms - Communications Issues (HICRc)," March 6, 2009 (ADAMS
Accession No.ML083310185)

1.4.4 Implementing Documents
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1.4.4.1 Process Protection System Replacement Conceptual Design Document
(CDD)

1.4.4.2 Process Protection System Replacement Functional Requirements
Specification (FRS)

1.4.4.3 Process Protection System Replacement System Software Requirements
Specification (SRS)

1.4.4.4 Deleted

1.4.4.5 DCM S-38A, Plant Protection System

1.4.4.6 DCM T-24, DCPP Instrumentation and Controls

1.4.4.7 DCM S-65, 120 VAC System

1.4.4.8 STP 1-33, Reactor Trip Time Test Program

1.4.4.9 DCM T-19, Electrical Separation and Isolation

1.4.5 Other References

1.4.5.1 Triconex Corporation Nuclear Qualified Equipment List (NQEL), latest
version

1.4.5.2 Title 10 Code of Federal Regulations Part 100, Reactor Site Criteria

1.4.5.3 Letter No. NRC-V1 0-09-01, J. Polcyn (Invensys) to NRC, "Nuclear Safety-
Related Qualification of the Tricon TMR Programmable Logic Controller
(PLC) - Update to Qualification Summary Report Submittal and "Application
for withholding Proprietary Information from Public Disclosure," dated

* September 9, 2009

1.4.5.4 Diablo Canyon Power Plant, Unit Nos. 1 and 2 - Safety Evaluation for Topical
Report, "Process Protection System Replacement Diversity & Defense-In-
Depth Assessment" (TAC Nos. ME4094 and ME4095), dated April 19, 2011
(ADAMS Accession No. ML1 10480845)

1.4.5.5 6002-00301, CS Innovations ALS Topical Report and Supporting Documents

Submittal, July 29, 2010 (ADAMS Accession No. ML102160471)

1.4.5.6 6002-31002, CS Innovations, ALS 321 Design Specification

1.4.5.7 9700052-019, Field Terminations Guide for Tricon v9-1 0 Systems

1.5 Identification

This section identifies the systems, interfacing entities, and other interfaces to which this
document applies.

1.5.1 Protection Sets

The PPS consists of sixteen (16) racks (per DCPP Unit) of instrumentation located in the
Cable Spreading Rooms (Auxiliary Building, elevation 128). The sixteen racks are
divided into four Protection Sets; five racks each for Protection Sets I and II, three racks
each for Protection Sets Ill and IV. Each Protection Set is physically separated and
electrically isolated from the other sets. Figure 1-1 illustrates the hardware that
comprises the sixteen (16) protection sets.
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Protection Set I is comprised of Racks 1 thru 5 (RNP1A, RNP1B, RNP1C, RNP1D, and
RNP1 E).

Protection Set II is comprised of Racks 6 thru 10 (RNP2A, RNP2B, RNP2C, RNP2D, and
RNP2E).

Protection Set III is comprised of Racks 11 thru 13 (RNP3A, RNP3B, and RNP3C).
Protection Set IV is comprised of Racks 14 thru 16 (RNP4A, RNP4B, and RNP4C).

Physical equipment will be assigned to specific PPS racks during detailed design.

The existing Eagle 21 HMI units are located in Racks 5 (RNP1 E), 9 (RNP2D), 12
(RNP3B) and 14 (RNP4A). These racks are expected to house the replacement PPS
Maintenance Workstation and communications equipment.

1.5.2 Triconex Tricon Programmable Logic Controllers (PLC)

The Tricon PLC shown in the following figures comprises the Main Chassis and two
Remote Expansion Chassis (RXMs), all within a given protection set. The Main Chassis
is connected to a "Primary" RXM via triplicated copper I/O expansion bus cables. The
Primary RXM (PRXM) is connected to a "Remote" RXM chassis using multimode fiber-
optic cables. The Remote RXM (RRXM) chassis allows extending the I/O bus over
longer distances than copper cables can support, and to provide electrical isolation for
non-safety-related I/O signals, as required.
Refer to the Triconex licensing Topical Report [1.4.5.3] for additional information.

1.5.3 CS Innovations Advanced Logic System (ALS)

1.5.3.1 A typical ALS rack configuration as shown in the following figures contains
two sets of the following components (See Reference 1.4.5.5 for additional
details):

ALS CLB - Core Logic Board

ALS IPB - Input Board

ALS OPB - Output Board

ALS PSU - Power Supply Unit

1.5.3.2 ALS ASU - Auxiliary Service Unit

The ASU shown in Figure 1-22 is a dedicated piece of test equipment which can be
connected to the ALS rack during diagnostics or testing by plant personnel. The ASU
provides non-intrusive diagnostic tools that allow plant personnel to access detailed
status and configuration information of the system while the system is online. The
ASU also provides post-event analysis information about the system to plant
personnel for evaluation of an event after it has occurred.
The ASU can modify setpoints and tuning constants, but cannot alter functional
programming (i.e., alter the algorithm) of the CLB.
In the PPS Replacement project, the Maintenance Workstation will perform the
functions of the ASU.

1.5.3.3 The ALS A and ALS B conceptual architecture to provide built-in diversity
and defense in depth per the D3 evaluation approved by NRC [1.4.5.4] is
illustrated in Figure 1-1. Wiring details are illustrated In Figure 2-4 and
Figure 2-5.

The manual bypass switches in Figure 1-1 allow one ALS diversity Group (i.e., ALS-A
or ALS-B) to be bypassed and removed from service without tripping the channel.
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1.5.4

The manual trip switch is used to trip the channel in the unlikely event that both ALS
diversity groups are inoperable.

Isolation Devices

The isolation devices shown in Figure 1-3, Figure 1-8, Figure'1-13, and Figure 1-18 are
safety-related components powered from the Class II 24 Vdc I/O power supplies provided
by PG&E. The isolation devices are separate and independent from both the Tricon and
the ALS. All isolation devices are 4-20 mA DC input and 4-20 mA DC output. Input and
output range information is provided in the I/O List [Appendix 3.1]. The qualified isolation
devices perform the required isolation function when powered from non-safety-related I/O
power. That is, credible faults (short circuit, open circuit, application of fault potential) on
the Class II terminals will not adversely affect the Class I circuit.

Figure 1-1 ALS Diversity Architecture Concept
De.energize to Trip

Configuration

Energize to Trp
Configuration

W U• Tnpa~mqdW by, O.W deM

1.5.5 ALS Signal Conditioning

1.5.5.1 The ALS shall provide signal conditioning and isolation for the Reactor
Coolant System (RCS) non-safety-related flow analog output signals with
capability to normalize the scaling periodically.

1.5.5.2 The ALS shall provide signal conditioning for the RCS narrow range
Resistance Temperature Detector (RTD) safety-related signals to the
Overpower Delta Temperature (OPDT) and Overtemperature Delta T (OTDT)
reactor trip functions, and for the RCS Wide Range Temperature and
Pressurizer Vapor Space Temperature RTD signals.

1.5.5.3 The ALS shall convert the RTD signals from resistance to temperature. The
ALS shall provide capability to update the resistance to temperature
conversion coefficients periodically. Analog temperature signal input and
output range information is provided in the I/O List [Appendix 3.1].

1.5.5.4 Temperatures shall be transmitted from the ALS to the Tricon via 4-20 mA
analog signals scaled per Appendix 3.1.
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1.5.5.5 All temperatures shall be transmitted from the ALS to the Gateway computer
via RS-422 signals scaled for the full input range per Appendix 3.1.

1.5.5.6 The ALS shall provide down-scale open RTD protection. If the ALS detects
an open or failed RTD, it shall output an analog signal below the Tricon
signal failure threshold, which is -5% of span = 3.20 mA per the FRS [6]. If
the actual temperature is below the low scale value provided in Appendix 3.1,
the ALS shall output the low scale value, or 0% of span = 4.00 mA. This
allows the Tricon to provide RTD failure alarming and ensures that the Tricon
does not indicate RTD failure when the temperature is below low scale but
still functioning correctly, a condition that exists during plant shutdown. In the
latter case, the actual temperature shall be available from the ALS via the
Gateway computer.

1.5.6 Maintenance Workstation

The non-safety-related Maintenance Workstation shown in Figure 1-22 is used to
maintain the Tricon and the ALS and also to view data from both.

The Tricon will be isolated from the Maintenance Workstation by the qualified safety-
related Triconex Communications Module (TCM). Fiber optic cable electrically isolates
the Tricon from external non-safety-related devices.
The ALS broadcasts data to the Maintenance Workstation via isolated one-way RS-422
data links so that a single Maintenance Workstation may be used to view data from both
the ALS and the Tricon in a given Protection Set.
TAB communications between the ALS and the MWS take place via RS-485 data link.
The TAB is physically disconnected from the MWS when the TAB is not in use. The TAB
is connected and enabled only when maintenance is being performed on the ALS. It is
open at all other times. The TAB is enabled for short periods only when ALS
maintenance is being performed, and maintenance will be performed under
administrative controls by qualified individuals. This arrangement satisfies NRC DI&C
ISG-04, Staff Position 10 of Section 1, Interdivisional Communications [1.4.3.4].

A Maintenance Workstation may access data only within its own protection set.
Communication with other protection sets is not permitted.

1.5.7 Plant Process Computer Gateway and Other Non-Safety-Related Communications
Interfaces

The safety-r6lated Tricon and ALS are connected to the non-safety-related PPC and
workstation via the Gateway computer shown in Figure 1-22. The Gateway computer will
be installed by PG&E in the Process Control System (PCS) replacement project. The
ALS Core Logic Board (CLB) provides isolation for the TxB1 and TxB2 one-way EIA-422
communication links to the PPC Gateway and the Maintenance Workstation,
respectively. The ALS transmits data to the non-safety-related Gateway computer, which
is common to all four protection sets, and to the Maintenance Workstation using serial,
unidirectional, one-way communications channels that do not require any handshaking.

The Tricon will be isolated from the Gateway computer by a data isolation device such as
the port aggregator network tap shown in Figure 1-22, which permits two-way
communications between the Maintenance Workstation belonging to a specific protection
set and the Tricon in that protection set, yet allows only one-way communication to the
PPC Gateway Computer. The port aggregator tap will be provided by PG&E.

For system health displays, the PPS will share a HMI unit in the Control Room on CC4
that will also be installed by the Process Control System (PCS) replacement project.
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1.5.8 Response Time

The reactor trip response time is the time interval from when the monitored parameter
exceeds its trip setpoint at the channel sensor, until loss of control rod stationary gripper
coil voltage. The ESF response time is the time interval from when the monitored
parameter exceeds its trip setpoint until the ESF equipment is capable of performing its
safety function. The PPS is allocated a maximum response time of 409 ms [1.4.4.8].
The ALS performs signal conditioning for the narrow range RTD's that support the
Overtemperature AT (OTDT) and Overpower AT (OPDT) reactor trips, and the Tricon
performs setpoint calculation and comparison and trip output. Therefore, the PPS time
response allocation is shared between the ALS and Tricon portions of the PPS for these
functions.
The preliminary worst case (deterministic) OTDT and OPDT PPS response time
allocations are as follows:

ALS: 175 ms for RTD processing

Tricon: 200 ms
Contingency: 34 ms

Total PPS Allocation: 409 ms

The vendor shall provide means of verifying the actual response time if the system does
not support deterministic methods of calculating worst case response time
characteristics.

1.5.9 Accuracy

The FRS specifies existing Eagle 21 accuracy requirements with the intent to maintain
currently licensed Channel Statistical Allowance (CSA) margins such that no setpoint
changes are required. Accuracy allocation between the ALS and Tricon for the RCS
temperature parameters will be determined during the detailed design.
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F
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FC!424 A Loop 2 Low Flow Rx Trip
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FC-434 A Loop 3 Low Flow Rx Trp
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FC-444 A Loop 4 Low Flow Rx Trip
(Discrete)

TE-413A Loop 1 Hot Leg Temp
(4-20 nA)

TE-4138 Loop 1 Cold Leg Temp
(4-20 mA)

TE-41OB Loop 1 DTTA Tcold-1
(4-20 mA)

TE-41 0A Loop 1 DTTA Thot-1A
(4-20 mA)

TEA11A Loop I DTTAThet-2A
(4-20 mA)

TE-412A Loop I DTTA Thot-3A
(4-20 wAn

PC-455AA PZR Pressure High Rbo Trip
(Discrete)

PC-455BA Unblock St. P11
(Discrete)

PC-455C_A PZR Pressure Low Rx Trip
(Discrete)

PC-455D A PZR Pressure Low-Low SI
(Discrete)

PC-937BA Cbtt Pre.. High-High Ctmw Spray, Ph B lain
(Discrete)

PC-455E A PZR Pressure High - PORV
(Discrete)

SSPS

SSPS

SSPS

SSPS

PSI Tricon

PSI Tricon

PSI Thcon

PSI Tdcon

PSI Tncon

PSI Tricon

SSPS

SSPS

SSPS

SSPS

SSPS

RNASA

A, ($6) PT-937

FC-414_ B8 LOM-A

FC-424_FBLSMA

FC-434 FBLSM_A

FC-444FBLSMA

PC-455A_PB_LOM_A

PC-455AFBLSMA

PC-455CFBLSMA

PC-4550_FBLSMA

PC-455E_FBLSM_A

PC•
PC-9378YFB LSMA

FC-414 BypA

FC-424_BypA

FC-434_Byp_A
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PC-455ABYp A- -

PC-455BByp_A

PC-455CByp_A

- pC-455QByp_A

PC-4551EBypA

P0-037BSypA PC-9

PS1_FAILIlA-

PS3 FAIL I A

PS2 FAIL I APS3 FAILIA
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PS5 FAIL I A

PS6 FAILI_A

PPS I TABSte110_A

PP I PI Adaoro Clear _A

(4-20 mA)
Containment Pressure

(4-20 nA)

FC-414 Loop 1 Low Row LSM A
(Orsrete)

FC-424 Loop 2 LowowLSMA
(Discrete)

FC-434 Loop 3 Low Row LSM A
(Discrete)

FC-444 Loop4 Low Flow LSM A
(Discrete)

PC-455A PZR Pressure High LSM A
(Discrete)

P0-4558 Unblook SI, P11 LSM A
(Discrete)

PC-455C PZR Preooure Low LSM A
(Discrete)

PC-455D PZR Pressure Low-Low LSM A
(Discrete)

PC-455E PZR Pressure High - PORV LSM A
(Discrete) 1

9-378 Ctmt press High-High Ctmt Spray, Ph 8 Isln LSM A
(Discrete)

FC-414 Loop 1 Low Flow Bypass A
(Discrete)

FC-424 Loop 2 Low Row Bypass A
(Discrete)

FC434 Loop 3 Low Fow Bypass A
(Discrete)

FC-444 Loop 4 Low Flow Bypass A
(Discrete)

PC-455A PZR Pressure High Bypass A
(Discrete)

PC-455B Unblock -. P11 Bypass A
(Discrete)

P0-455C PZR Pressure Low Bypass A
(Discrete)

PC-455D PZR Pressure Low-Low Bypass A
Discreteý

PC-455E PZR Pressure High - PORV Bypaso A
(Discrete)937B Ctmt press High-High Ctmt Spray, Ph B [sin Bypass A

FM-4148 Rx Coolant Flow Loop I to FI-414 (VB2)
(4-20 mA)

FM-424B Rx Coola0 t Flow Loop 2 to FI-424 (VB2)

(4-20 mA)
YC-937_A Containment Press High-High Channel in Test Alarmo

(Discrete)
UY-PSIA DIV-A Protection Set I Trouble Alarm

(Discrete)

UY-PSIB DIV-A Protecon Set I Chanr " BYPiOS lm

UY-PSIC DIV-A Protection Set I Failure Nrarak- ,,
(Doosrete)

Loop FPulse A

MCR

MCR

MAS

MAS

MAS

MAS

1. *

(Discrete)

(Discrete)

PS I Chassis Power Supply PS1 Failure
(Discrete)

PS I Chassis Power Supply PS2 Failure
(Discrete)

PS I Analog Power Supply PS3 Failure
(Discrete)

PS I Analog Power Supply PS4 Failure
(0icrt)

PS I Discrete Power Supply PS5 Failure
(Discrete)

PS I Discrete Power Supply PS6 Falures
(Disrete)

PS I TAB Switch Status
(Discrete)

PS I Aarm Clear
(Discrete)
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Figure 1-3 Replacement PPS Architecture - Set I ALS-B and Isolation Devices

PPS Protection Set I
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FC-434_Byp_B

FC-4_Byp_B

PC-455ABypB

PC-455BByp_B

PC-455CByp.B
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PS3_.FAILIB

PS4 FAIL IB

PS5 FAIL .IB
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PPS I TAB StatusB
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(4-20 mA)
Loop 2
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FC-424_B Loop 2 Rn Low Flow Trip

(4-20 nA)
Loop 3

(Discrete)
FC-434 BLoop3Rx LowFlowTIDp

(4-20 mA) -
Loop 4

(4-20 wA)
Loop 1 DTTA Tcold-2

(200 0)
Loop I DTTA Thot-1B

(Discrete)
FC-444_B Loop 4 Rx Low Flow Trip

(Discrete)
TE-411B DTFA Loop 1 Toold-2

(4-20 mA)
TE-410C DTTA Loop 1 Thot-iB

(2000) -
Loop 1 DTTA Thot-2B

(200 0)
Loop 1 DTTA Thot-3B

(2000)
Loop 2 WR Terp Hot Leg

(4-20 mA)
TE-411C DTrA Loop 1 Thot-2B

(4-20 mA)
TE412C DTTA Loop I Thot-3B

(4-20 nA) Par

TE-423A Loop 2 Hot Leg TempALS-B

SSPS

SSPS

SSPS

SSPS

PS I Tricon

PS I Tricon

PS I Tricon

PS I Tricon

PS I Tricon

PS I Tricon

SSPS

SSPS

SSPS

SSPS

SSPS

RNASA

(2000) -
Loop 2 WR Temp Cold Leg

(2000)
PZR Pressure

(4-20 mA)

Containment Press g
(4-20 rmA)

FC-414 Loop LOWFlow LSM B

(Discrete)
FC-424 Loop 2 Low Flow LSM B

(Discrete) la

FC-434 Loop 3 Low Flow LSM B

(Discrete)

FC-444 Loop 4 Low Flow LSM B

(Discrete)
PC-455A PZR Pressure High LSM B

(Disorete)

PC-455B Unblock SI. P1 LOM B

(Discrete)
PC-455C PZR Pressure Low LSM B

(Discrete)

PC-455E PZR Pressure High - PORV LSM B

(Discrete)

PC-937B Chit Press High-High Ctmt Spray, Ph B Isln LSM B

(4-20 mA)
TE-423B Loop 2 Cold Leg Temp

(4-20 nA)
PC-455AB PZR Pressure High Rx Trp

(Discrete)
PC-455BB Unblock SI P-1I

(Discrete)
PC-455CB PZR Pressure Low Rn Trip

(Discrete)
PC-455DB PZR Pressure Low-Low SI

(Discrete)
PC-937BB Cunt Press High-High Ph B Isln, Ctt Spray

(Discrete)
PC-455EB PZR Pressure High PORV

(Discrete)

FM-434B Loop 3 Rn Coolant Row to FI-434 (VB2) 11 +
(4-20 mA)

FM-444B Loop 4 Fa Coolant Flow to F1-444 (VB2)
(4-20 mA)

YC-937_B Containment Press High-High Channel in Test Alarm
(Discrote) •

UY-PSIA DIV-B Protection Set I Trouble Alarm r
(Discrete)

LUy-PS 1B DIV-B Protection Set I Chanr lBYP/OOS arm

MCR

MCR

MAS

MAS

MAS

MAS

(Discrete)
FC-414 Loop Low Row Bypass B

(Discrete)
FC-424 Loop 2 Low Flow Bypass B

(Discrete)
FC-434 Loop 3 Low Row Bypass B

(Discreto) 1

FC-444 Loop 4 Low Fow Bypass B
(Discrete)

PC-455A PZR Pressure High Bypass B
(Discrete)

PC455B Unblock SI, P1 t Bypass B
(Discrete)

PC-455C PZR Pressure Low Bypass B
(Discrete)

PC-455D PZR Pressure Low-Low Bypass 8
(Disorete)

PC-4SE5 PZR Pressute H gh - PORV Bypass B -

(Discrete)
PC-937B Ctmt Press High-High Ctmt Spray, Ph B Isln Bypass B -

(Discrete)
PS I Chassis Power Supply PS1 Failure

(Discrete)
PS I Chassis Power Suppy PS2 Failure

(Discrete)
PS I Analog Power Supply PS3 Failure

(Discrete)
PS I Analog Power Supply PS4 Failure

(Discrete)
PS I Discrete Power Supply PS5 Failure

(Discrete)
PSI Discrete Power Iupply PTA Failure

(Discrete)
PS I TAB Ooitoh Otatus

(Discrete)

PSI Alarm Clear
(Discrete)

(Discrete) N /A
UY-PS1C DIV-B Protection Set Pollute AIar L

(Discrete)

Loop Pulse B
(Discrete)

11+
lit
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Figure 1-3, continued

INDICATIONS DIRECT FROM TRANSMITTER INPUT LOOP
Tdco (8) LT459 PZR Level

Thcon (S9) LT459 (4-20r) -- LI-459A (VB2), LI-459B (HSP)

Loop 1 Stmline Press
T(4con (14) PT-514 4, PI-514A (VB3), PI-5148 (HSP), ERFDS (/84)4-0 rA)

Tdcon (S15) PT-924 Lop(4'Mý-20 rs) •10 PI-524A (V83), PI-5248 (HSP), ERFDS (VB4)
(4-20 ) -

Tricon (816) PT-534 Loop 3 Stroine Press PI-534A (VB3), PI-5348 (HSP), ERFDS (VB4)
(4-20 4A)

Tr~con (817) PT-544 Loop 4 Stmline Press
(4-20rA) PI-544A (VB3). P1-544B (HSP), ERFOS )VB4)

ALS-A (S) PT-937 Containment Press P." L-°A ($6) PT-937 (4.20 rnA) PI-937 ('/1)
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Figure 1-4 Replacement PPS Architecture - Set I Safety-Related Tricon Main Chassis

PPS Protection Set I
One-Way

Trldoex NT2 1 Data Unk

Thicnex NET2 1 )Op oP 2k) To PPC Gatewy
Data Link A ' PORT
(Typ of 2) AGGREGATOR TBconex N4T2
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t 1
()PTAP PZR Preseure (DTTA)(S5) PT-455 PZ - TA

(420 1mA(

Ftom (ALS) TE-413A Loop f WR Temp Hot Leg
(4-2O3H -A

From (ALS) TE.413B Loop1 W Temp ColdLeg

(4-20rnýA)

From (ALS) TE-423A Loop 2 n!! Temp Hot Leg

(4-20 'a)

From (ALS) TE-423B Loop 2 WR Temp Cold Leg

(4_20 mA)

NE-41A Upper FI No -
(0-1t VC)

604B Lower FlIw'NE41B L,7 ll

(0-t VDC) N

From (ALS) TE-410B Loop IDTTAAToId-td
(4-20 mA)

From (ALS) TE-411A Loopt DTTATooIO-2
(4-20 mA)

From (ALS) TE-410A Loop t DTTAThOt-tA
(4-20 mnA)-

From (ALO) TE-410C Loopt OTTA Thot-tB
(4-20 mA)

From (ALP) TE-411A Loop t OTTA Thot-2A
(4z20 mA) N

From (ALP) TE-411C Loop tOHA T lhot-2

(4-20 mA)

From (ALS) TE-412A Loop t OTTA Thot-3A

(;-20 A) N

From (ALS) TE-412C Loopt OflATTot-3B
(4-20 tmA) -
PZR Level

(SS) LT-459 (LA ( -0

(4-20 etA) -
(St0) FT-512 Loop2teamlow St.

(4-20 mA)

(t11) FT-622 Loop 2 Steemflow

(4-20nuA) -
(t12) FT-532 Loop 3S tamflt -

(4-20 mA) -

(S13) FT-542 Loop4 Ste anfloe Pe

(4-20 ) , 1111

(OO T04 Loop 2 SP'nline Press
(S14) PT-614 LopLt1nPm

(4-20 mA -

($15) PT-524 Loop Sooline Press

(A-20 mA -

( t16) PT-544 Loop 3oSooi- Press -

(4-20 ( -)

(t17) PT-544 Loop L StmLe Pr-

(4-20 :A)

(S18) LT-523 LIG2 F

(S19) LT-539 ý(T-2 A) 1

(S2) PT-505 ine Impul Presre
(4-20 twA)

MAIN
CHASSIS

(4-L o TmA TTM413B Loop 1 Cold L.,; Temp to TR-413 (VB2)

(4-20 WA)
TM-423A Loop 2 Hot Leg Temp to TR-423 (VB2) & RLIS (PAM4)

(4-20 tnA)

TM-423B Loop 2 Cold Leg Temp to TR-423 (VB2)

(4-20 mA)

FM-512D Loop 1 SOeltow t FM-512-2 lsoltar

(4-20 mA)

FM-522D Loop f Steaomlow to FM-522-2 leotator

I= MCR

.I MCR

. MCR

tA FM-512 2 Loop t SOtmfiow to
Ff4 FI-51Of2F3)7& ERFDS (VBI)

S (4-20 a) MCR

IfI FM-5222 Loop 2 Oteemfiow to
. FI-522(083)&ERFDS(VB1) MCR

S(4-20 rA)

I 1802

1A FM-532_2 Loop 3 Steamflow to
Fe- FI-532 (VB3) & ERFDS (VB4)

I2 80
f 1+ B02 MR

FM-_42 2 Loop 4 Stemflow
•Ff4II ta Wi-542 (VB3) &ERFDS

I-+ 1802

(4-20 WA)

FM-532D Loop 1 Steamflow to FM-532-2 Isolator

(4-20 WA)

FM-542D Loop 1 Steamflowto FM-542-2 Isolator

(4-20 WA)

* 0-10 VDC Powered Input from NIS

lommunica on
Unks

C.pp.r
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Figure 1-5 Replacement PPS Architecture - Set I Safety-Related Tricon Primary RXM Chassis

PPS Protection Set I
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Figure 1-6 Replacement PPS Architecture - Set I Non-Safety-Related Tricon Remote RXM Chassis

PPS Protection Set I

Unks Fiberb

TDIJ•/•kl TM-412F Tang to 1T-412 (VB2) & TM-412 G/R, TC-412A-HR (R31)

OTDT Interlock C3 Manual Trip Switch
TS/4110

(Discrete)
REMOTE

RXM
'W.A.,IA
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TM-41 10Overtenno Setooint to T/41 1A (CC11 & TI411IC NMI2

(4-20 m)
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TS/411H. ...... ......... ' -... •(Discreto)
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SPSINFAIL5 (Discrete)
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A6
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TV-All TOl(~flN prroeyierher 6Th Poil)eo Atone
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Figure 1-7 Replacement PPS Architecture - Set II ALS-A

PPS Protection Set II
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P0-450A PZR P-wowow High Byp- A

P-40B UiW& SI P-11 Byp.. A

P-10.)
PC-456C PZR Presr Hih-P V Bypas A No

PC-P H •5ghHigh P h. S 10 1 0Sn Bypm. A lB .A

•3B CtM P-• High-High Ph. 8 h•, CMn ,py. St-fl. W.n Byp-~ A

(00.0.0)

TE-433A Lop 3 Hot Log
(4-20 WA)

TE-4338LoP 3 ColdLog
(4-20 ,A)

TE-4208 Tookl-I
14-201Al

TE-42GA Thot-IA

(4-20 WhA)
TE-421AThno.2A

(4-20 nA) -

T E-422A Thot.3Ak

SOPS

SSPS

SSPS

SAPS

Pl 1- Tron

PS It Trioon

PS It TrIton

PS I) Tnon

PS I) Troon

PS 11 Tricon

SSPS

SSPS

SSPS

SSP$

ALS-A

(4-20 WA)
PC-4!58A A PZR Pres-ore High RS Trip

(DIII-t.t)
PC-4580..A Unblock SI P-1

PC-4W8C0A PZR Pmoumur Low Rx Trip

P-456D._A PZR Pnmuun. Low_Low 81

PC-
9

36A. A0CUM Pn.. High Al, Ph. A lain 10 SSPS
• ~(Di-fte)

PC-56B.OA C9t Press High-High Ph. 8 Ilin, CbM, Sprey, Steamliv lain N SSPs

PC-466E_A PZR Pr-or HiWh-PORV N R

FM-4158 Loop I Rx Cool.n Flow No M
(4-20 WA)

P04-4208 Loop 2 So 00o1.00 Flow i.MOR
(4-20 mA)

,+
I

UY-PSAM-A Pmft0.00o 80011 TowO0.Ala.no 0M

UY-P=2 DI- 100,0801C §ntlrP0 ýlo

LI-P020-A Pmtoct-o 8.111 Foih-wAt.-

Loo Pub. A
P tM)

PS01100.0.1. Po.,SOP PS1 P0000,

PS 11 Chasis Pow-, Suoolo PS2 Fallow

PSII An1og Pow., Suppl" P03 Failuoe

(Di•/)PS 1l An.1o Pow- Supply P04 FWiluo

(D4-Wt)
PS II 0100 Power Soolpl P00 Followe

PS 11 Dl.ýill Pc-t Su=pV PSO Failure 1
(DW-rW•

PPS II TAB Switch Satu.

P0011- Alorm 00e.
P. 1.Ab-.W, ) ii +



Process Protection System
Interface Requirements Specification

Revision: 6
Page 18 of 47

Figure 1-8 Replacement PPS Architecture - Set II ALS-B and Isolation Devices

PPS Protection Set II

RSP148 TAB D.ta Link l w 0Ooioowoodod wlen not hn u0 - W0sa~/S

RP 422 Ewtl Link 1 - -i2

o-PP ony a P
R0(422121 Lin 0031

tll lit
41 (SI) FT-415

($2) FT-425

(S2) PT-435

(S4) PT-44O

TE-443A

TE04438

TE-421 B

TE-420C

TO-421C

TE-422C

Ae (SO) PT-M~

FC~i-41jBkLSM..B

FC-d2OJBj.SM..B

FC-4_FBJSM-B

PC4511OJBJ.SM..B

PC-458A.B...-LSM..B

P45C-400JBJSR-B

PC-O6CLFB-LSM-8

PC-436kFB-LSM..B

PC-4268.B..LSM-..

PC-456E..FB...LLO.B

FC41-dO.Bypp.B

FC-42!..Byp..B

FC43-d0.Bypp.B

FC-445.BypjB

PC-4OBA..Byp..B

PC4S-4BB..pp.B

PC-d4C..Byp..B

PC-9340.Byp.)

PC-4OBBByOB

PSI-FAIL-11A

PS2JFAILJLA

PS3JFAILI...A

PS4JAIL-JLA

PSSJAJUL_1A

PPS It TAELbe.-Ooo.A

SPPS 11 AIrrql..nA

Loop I FC-410_8 Loop I Pa Low Flow Trp
(4-200 )
Loop 2

(4-20 -Ak)
Loop 3

(4-20 nA)
Loop4

(4-20 A)
WR Ternp Loop 4 Hot Leg

(2000)
WVR Temp Loop 4 Cold Leg

(2000)
Loop 2 D-TrA Told-2(2000a)

Loop 2 DT"A Tho-IB
(2000Q)

Loop 2 DTTA Thot-2B
(2000)

Loop 2 DTTA That-3B
(2000)

PZR P-woor
(4-20 rA)

Containmnt PM.o
(4-20 mA)

FC-415 Loop I Loo Flow LSM B(Oleowt.)

FC-425 Loop 2 Low Flow LSM B

FC-435 LOOP 3 LowFlow LS. B

FC-445 Loop 4 Low Flow LSM B
. (D4-'*t)

PC-45A PZR Pn-um00 High LSM B

PC-456B Unblock $1 P-I 1 LSM B
(Dunft)

PC4WC PZR Pre-ium Low LSM B(Da~m, )

PC-458D PZR Pr.oum LO"_Low St LSM B
(D-u,) -

PC-936A CwlM Prew High S1, PIh. A Ilin LSM B

PC-g368 CVo P- High-High Ph. B Wn., Cb* Sp.01. St.own. ltun LSM B

(D-e.m) -FC-425-B Loop 2 Rx Low Flow Trip

FC-435.. Loop 3 Rx Low Flow Trip

FC-4AO B Loop 4 R. Low Flow Tdpr

TE-443A LoW 4 Hot Leg
(4-20 w,,

TE4-438 Loop 4 Cold Leg
(4-20 MA)

TE-421BToold-2
(4-20 nA)

TE-420C Thot-IB
(4-20D )

TE-421C Thot-2B
(4-20 MA)

TE-422C Thot-38

SSPS I 4
SsPS

SSPS

SOPS

PS 11 Trkoon

PS I) Ticon

PS 11 Tdoon

PS 11 Tdwon

PS ll Thcon

PS 11 Tdcon

SOPS

SSPS

SSPS

OSPS

SSPS

ISPS

ALS-B

(4-20 rnA)
PC-045A_B PZR Preoosr High Rx Trip

p 0ow.)
PC-456BB Unblod SI P-I I

PC-45SC-B PZR Pnesure Low Rx Trp

PC-456C0B PZR P-..oow Low-Low SI

PC-93AB CMp Pr High $1. Ph. B IlIn

(DiCIPt) PPC-Q368_B Cbmt P-es high-high Ph. 13 1.1n, ChMt Spry, Sunline 1.1n_

(ODic,*)

-- t RNPASA iTM

I I11
FM-43M Loop 3 RX Coolknt Flow to F1-435 (VB2)

(4-20 rnA)
FU-4400 Loop4 Px Coolant Flow to FI-445 ()VB2

(4-20 msA)
YC-36 B Containment Press High-High Channl in Tesl Atarm

UY-PS2ADIV-B P Soteion OwlIt Troble Al-ro

UY-POS2BDIV-B Prolnsd SO wl Channl6YPiO•Atagn

MCR

MCR

MAS

MAS

MAS

MMS

(DOo.W)
PC-458E PZR P-elr High-PO RV LSM B

(0100.W)
FC-415Loop I LowFlo- BypaoB

(D.-M)w - L6
UY-PS2C..PIV-B Pnoutcbon Set 11 P.110w AiwnnLm~

(DCp o)FC.425 Loop 2 Low Flow Byp B (D-W)

Lool Pule 9(DisCfmf)
FC-435 Loop 3 Low Flow Byposs B

FC-445 Loop I Low Plow B•opew B

PC-4WA PZR P -e~on HKoh Bypow B

(Dil-i.)

I (Doiscta)
PC-4080 Unblock S0 P-1I Byppos B

PC-456C PZR Pressur Low Bypass B

PC-F45D PZR Pnesoow LowLow SI Byp-o B

PC-038A Cont Pres. High I,. Ph. A Ilon Byps. B

PC-436B Cbow Pr- High-High Ph. BIln, Cwlt Spowy, Stasrine loin ByPns B
(Dlrt.)

PC-4dUE PZR Pn-so High-PORV Bypass B
(D..ft) (oW•.)

PS ol Chassis Powor Spply PSI Foflow

PS ol Chawis Pow-, Supply PS2 Faluro l
I nalog P w r uppl y P S3 Falur No

PS II Analog Powr Supply PS4 Failul

PS IID POer Suppl PS5 Failure P.

PS II screta Pownr Supply PS8 Failur 10
(DW--ta)

PPS (1 TAB Atch Status01
(D"O"")

PPS II A•low Clear

(Diootaw)
(lif
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Figure 1-8, continued
INDICATIONS DIRECT FROM TRANSMITTER INPUT LOOP

Tdoon (S9) LT-460 (-20 L-1 L-460A (NW2), U-400B (HSP)

Trion (S14) PT-515 LoopIS(4n0im Pý PI-515(VB3), ERFDS (034)(4-20.mA)

Tr con ( $15) PT-525 Loop 2 Stmlin. Pro.. P1-20(0V3), ERF DS(V81 )

(4-20 0A)

Tdoon (S16) PT-535 Loop 3 St10min P -esS

(4-20 0A) I1N PI-535 (V03), ERFDS (VB1)

,Tr~n 81) P-W Loop 4 Stnline Pres
,Trkon S17 PT545 (4-20 mA) I PI-545 (VB3), ERFDS (VB1)

f ~ ~~~ALSMB (SS) PT-936 CoM.ntaime P-es I•P-3 VB) RD V1

(4-20 .k)

T&co- (SIS) FT-513 Loop I Stea-flow-
(4-20 mA)

T1icon(St) FT-523 Loop 2 SteSmrloo(4-20 nrA) . I

Tdono (S12) FP.533 Loop 3 St=orfo 10(4-20n.,A)

Tdco0 (S13) Fr-543 Loop 4 St-ogflo o(4-20 nrA)
PZR PrIss)r

ALSPB (15) PT-456 P- R P1.0. No

11100 (0) LIASS PZR Lore)Tdwcn (S9) LT-4W R0,)
(4-20 nrr)

Td1on (S14) PT-515 Loop I StoLnrine P. .! 000
)4-20no mA

T d co0 ( S 1 5 ) P T -5 2 5 L o o p 
2  

t! a n dloE P r e s u r e
(4-20 nA)

T r00o- (S l6) PT-535 Loop 3 0 oamlloE P0-000 1.
(4-20n) m

T/0on (S17) P1-545 Loop4 Sto0ml1ne POO 10(4-25nm,),)

Tri•n (W1) LT-519 -42

Tloon (S20) LT-S49 (4-200rnA) ow

T1con (S19) LT-549 (4-20 mAO)

Trtcr, (320) P1-S06 Turb0oine -ipu/o P1ssu01.•

ISOLA
DEVI

FM-513_1 Loop I Stonmflow to DFWCS
(4-20 mA)

FM-523_1 Loop 2 51-&rf.ow to DF00.l0
(4-20 n.A)

FM-633 1 Lop 3 St.amflow toDFWC

(4-20 rnA)

*TION PM-46 I PZR P-.ou1to PI,-4o)56 2), PZR Pressure Conool (CS )1
CES (4-20 A I

LM-480_1 PZR LUO) Cor (CS 1. CS 2)
(4-20 tA)

PM-515..1 Loop I Storlio Pessure SFCS
(4-20 oAo

PM-525% Loop 2 Stowlin P -.00.1 to DFF1CS
(4-20 00A)

PM,035j 1to Loop 3 Stoarnrome P10 W1 DF'/S
(4-20 niA)

PM-545_1 Loop 4 St.mline Pr0un1 to DFPWCS
(4-20 mA)

LLM-519_1 wo S IG I to L.519 (03 ), SDPWC, AFW
(4-20 mA)

LM-549 1 SIG 4 L-ol 10 LJ-549 (VB3), DFPYCS, AF rI
(4-20 nA)

LM-549_2 S0 4 Le-1) to AMSAC
(4-20 onA)

PM-50 i Turbin. orpbu.l P-.0u0 W1 AMSAC
(4-20 IrA)

DF'•CS

DF'VCS

DF'VV..S

MCR, POS

PCs

DFWYCS

DFV4CS

DFWYCS

DFWCS

MCR, DF'YCS, APO

MCR, DFWCO, AFW

AMSAC

AMSAC 

lit
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Figure 1-9 Replacement PPS Architecture - Set II Safety-Related Tricon Main Chassis

PPS Protection Set II
OneWay

Trioon. x NET2 R ot To PPC Gatewa
Data Unk A RT
(Typ of 2) A AGGREGATOR Trjooner NET2

TAP B Lita Unk

(Typ of 2) Typof2) 2O C Worksatt It

,.rDit*-,lf TM-433A Loop 3 Hot Leg Tamp to TR-433 (V52) & RVLIS (PAM3)

From (ALS) TE-433A Loop 3W- Tenpet Lot
(4-20 mA)

Fromt (ALS) TE433B Loop 3 WR Temperature Cold Leg

From (AL~s) TEý op 33B ~ prt~.Ht ..(4-20 mA)

From (ALS) TE-43A Loop 4 WR Temperature Hot Log 21
(4-20 nA)

Fto AS E4B Loop 4 WR Temtperoture Cold Legl
(4-20nmH)

* NE-42A Loop 2 OTTA Upper Fl.t

(0-10 VDC)

* NE-42B Loop 2 DTTA Lower RFbo

(0-t0 VDC)

From (ALS) TE-4208 Loop 2 DTTA Tild-
(4-20 rA)

From (ALS) TE.421 B Loop 2 DTTA Told-2
(4-20 MA)

From (ALS) TE-420A Loop 2 DT'A Ttot-lA
(4-20 mA)

From (ALS) TE-420C Loop 2 rlA Thot.tp
(4-20 mA)

From (ALS) TE-421A Loop 2 DTTA Thot.2A
(4-20 moA)

From (ALS) TE-421AC Loop 2 OTTA Thot2
(4-20 mA)

Fron (ALS) TE-422A Loop 2 OTTA Thot-3A

(4-20 mA)

From (ALS) TE-422C Loop 2 OTTA Tlh&r38
(4-20 mA)

Front (ALS) (SS) PT46 Loop 2 DTTA PZR PTtt3
(4-20 mA)

(S9) LT-460 PZR L-ot
(4-20 mA)
(4.20 mAd)Loop 2 Steanmflow

(S10) FT-513 (4-20nlA)

(Sf3) FT-523 Loop 2 Stenmflowr
(4-20 mA)

(Sf 2) FT-533 Loop 3 Steomflow Pe t

(4-20 mA)

(StO3) FT-543 Loop 4 Steamfln Po e
(S143) PT-515 Lop1Stalm rm

(4-20 mA)

Loop 3 Steamline Pressure(Sf6) PT-535 (42n0

(4-20 mA)(S6 T55 Loop 3 Steamline Presur

(4-20 mA)

(Sf1) PT-55 Loop 4 St oa e Presure
(4-20 mA)

LS0 ~~5 oSoop 4mpSte.m Pretooe
(sI8) PT-59 ( I uI(4-20 MA)

(S19) LT-549 S/G4 .-
(4-20 mA)

Turbine Im pulse Pressre
(S20) PT--5•M (ý0 A

MAIN (4-20 r3 A tTM.433B Loon) 3 Cold Leo Terop to TR-433 PV82/
........ , . . . . Bm
r"Acc," . (4-20 mtA) T

TM.442A LooO 4 Hot Leo TemB to TR-433 (V821 & RVLIS /PAM3I
r

(4-20 mA)
TM-443B LOOn 4 Cold Lea Term to TR-443 5V/21

(4-20 mA)

FM-513D Loop f Steamrflow to FM-513-2 tooator

(4-20 mA)

MCR

MCR

MCR

IA FM.51 3._2 Loop I Steormflow to
FI-513 (VB3) & ERFPS (VBM)

2 B (4-20 mA)

I I8D2
1A FM.523 2 Loop 2 Steornforo to

FI-5233(VB3) & ERFOS CABf( MO

o' (4-20 ntA)( l C

IBD2
FM-533 2 Loop 3 Stoormflont to

-- d II FI-533 (VB3) & ERFOS (/84) MO

FM-543 2 Loop 4 Steamflow,
to to FI-543 (483) & ERFDS

(4-20 MA) . VCR
202

FM-5230 Loop I Steamnflow to FM.523-2 Isolator

(4-20 nA)

FM-533D Loop I Steamfon to FM-533-2 Isolator

(4-20 mA)

FM-S43D Loop 1 Steomflow to FM.543-2 Isolator
(4.2D mA)

* 0-10 VDC Powered Input from NIS

T~T Copperiu;ka
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Figure 1-10 Replacement PPS Architecture - Set II Safety-Related Tricon Primary RXM Chassis

PPS Protection Set II

Commui- o
LP2_DTTAOOS DTTA Lop 2 Ch. 0OS Switch

LP2 DOA 005(Discrete)

LP2 TTD OOS TTD Loop 2 Ch. 0OS Switch
(Discrete)

PZR Level Ch. 0OS Switch
(Discrete)

F5t3 COS Loop 1 Stearmflow Ch. 0OS Switcit
(Discrete)

F523_OOS Loop 2 SteaMior Ch. 0OS Switch
FS23 008(Discrete)

F533-OOS Loop 3 Stecrnflow Ch. COS Swtich
(Discrete)

F543 OOS Loop 4 Steam/low Oh. 0OS Switch 0.(Discrete)

P515_ OS Locp 1 Stoemline Presscre Ch. COS Switch 1l1
(Discrete)

P535LOOS Loop 2 Steomline Pressure Ch. 0OS Switch
(Discrete)

P5350O(SLoop 3 Steameline Pressure Oh. 005 Switch

P545L00S Loop 4 Stelire Preswre Oh. 003 Switch 11,
(Discrete)

L51p 4 SIG 1 Level Ch. 0 OS Switch

(Discrete)

S/4G Level Ch. 0OS Switch
(Discrete)

Turbina Implsee Preure OCh. OS Switch
(Discrete)

T4330OOS Loop 3 WT I TP t C0OS Switch
(Discrete)

T433BOOS Loop 3 WR Toor OOS Switch
(Discrete)'

T433B OOS Loop 4 WR Thot 0OS Switch 0.
(Discrete)T443A OGS Loop 4 WRt Toolr 003 Switch l
(Discrete)T443B_OOS Loop 4 VVR Tcold COS Switch 1110
(Diactat)

PC-506AByp Turbine Impulse Pressure High to P13 Bypass Switch

(Discrete)

TC-433A Loop 3 Co1d Lo Temp. Low - LTOPS Maccal Tsp Switch
TS/433A Gln

(Discrete)
TSI421CG TC-421G OTDT Manual Trip Switch

(Discrete)

TC-422 D OPDT Manual Trip Switch

TS(421 (Discrete)

TS/422D TC-422D Tavg LowLow Pt Manual Trip Switch

(Discrete)
TC-4226 Taug Low Manual Tsp Switch

TS(4225 (Discrete)

LS1519A LC-4S1 A PZR Level High Manuel Tsp Switch

(Discrete)
LO-519BA 30G 1 High-high Level P14 Manual Trip SwitchLS/519A

(Discrete)
LO-5ltiB gI/9 1 Low-Low Level Manual Trip Switch

LS/519B
(Discrete)

LS)549A LC-06AA T 0IG4 High-High Level P14 M anual Trip Switch
(Discrete)

3/545A PLC-514g SA Dc Low-Low Level Manual Trip Switch
(Discrete)

PS/52iA PC-525A Turbioo Impulse Pressure iih 51 P13 Manual Trip Switch
(Discrete)

PSP515A PO-515ALoopI LowmSm line Press Ma nuvl T rip Switch
(Discrete)

PS/5150 P C-515 A Loop I S 3olina Press High Pega-te Ralo Manual Trip Switch
(Discrete)

PSI525A P-C525A Loop 2 Low Stirline Press Manual Trip Switch
(Discrete)

PC-525C Loop 2 Stnrline Press High Negative Rate Manual Trip Switch
(Discrete)

PS/53S A PF-531Anlog LoLow 3nput e Press Marual TFrp SwitchRel(Discrete)

P15S 35F PA-L35C Loop g Sline Press High Negate Peite RelMaca Tp Switch
(Discrete)

PD-s4cA Loop 4 Low Sontiss Press Masual TFp Switch

PS3S5F5A 16

PS/SADA(Discrete)

PS)4D0P0-5450 Loop 4 Sonline Press Pigh hegal~ve Pate Manual Tsp Switch
PSI45C(Discrete) I

aSLS FAIL 16PowerSu Failure Pete
(Discrete)

Analog Loop Input Power Supply Failure RetayPS7S FAIL_1it (Discrete)

PS3S FAIL 16Disorete Loop Input Power ScpplI Failure Pelax
-S3 FAL- (Disrete) "

PSS FAIL 16 scte Loo Int Power Supply Failure RelayPSS FILiP(Discrete)

PS4S FAIL16 Analog Loop Output Power Supply Failure RelayP343FAILlit(Discrete)

PS53 FHIL lit Analogl Loop Output Power Scpp/o' PFilure PReya

A. (Discrete)

AICn,%

TC-433A Loop 3 Cold Leg Temp. Low - LTOPS

(Discrete)
TC-421C OTDT R. Trip

I HiIUl

PRIMARY
RXM

(Discrete)
TC-421G OPDT Rx Trip

(Discrete)

TC-4220 Tacv Low-Low P12....... F
(Tig eeete)TC*422G Tavn Low Feedwater Isolation

(Discrete)
LC-460A PZR Level High Rx Trip

. (Discrete)
LC-S19A S/G 1 High-High Level Turbine Trip FVV Isln P14

(Discrete)

LC-519B S/G 1 Low-Low Level cR Trip & AFW Pump Start

(Discrete)
LC-549A SIG 4 High-High Level Turbine Trip. FW Isin P14

(Discrete)

LC-549B S/G 4 Lw-LOw Level RP Trip & AFW Pump Start

(Discrete)

PC-506A Turbine Impulse Pressure high to P13

(Discrete)

PC-515A Loop 1 Low StWline Press S3 & Sholine aIn

IN RNASA

-0. SSPS

-10 SSPS

0- SSPS

-Ne, BSPS

-1ý SSPS

-0- SSPS

Do. SSPS

-o SSPS

-0- SSPS

-0- 33PS

-Jý SSPS.

-0- SSPS

N-o SSPS

(Discrete)
PC-515C Loop 1 Strmline Press Hiah Ne.a.. e Rate Smina WSn

(Disocete)
PC-525A Loo. 2 Low St/Im, Pres SI & Sonlimo sln

(Discrete)
PC-525C Loop 2 Stnline Press High Negative Rate Sioline Ismn

(Diecrete)

PC-535A Loop 3 Low Sn/ins Press SI & Sinline Sn

(Discrete)
PC-535C Loop 3 Stmrllne Press High Negative Rate Stnrline lin

(Discrete)

PC-545A Loop 4 Low Striline Press S/ & Stnline s/n

(Discrete)

PC-545C Loop 4 Stoline Press High Negative Rate Sitrnline Ismn

(Discrete)

I+
C=ni ticin

Fiber I I ý
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Figure 1-11 Replacement PPS Architecture - Set II Non-Safety-Related Tricon Chassis

PPS Protection Set II

Communicat ib

TRICON
REMOTE

RXM
CHASSISOTDT Interlock C3 Manual Trio Switch

TS/421 D
(Discrete)

TM-421 E Delta-T to TI-421A (VB2) & TM-411 02,R (R31)

(4-20 mA)
TM-421 F Overpower Setpoint to T41 1A (CCI) & TI-421 B (VB2)

(4-20 nA)
TM-421G Overtemp Setpoint to T/41 IA (CCI) & TI-421 C (VB2)

(4-20 mA) .-
TM-422F Tavg to TI-422 (VB2) & TM-422G/R, TC-422A-H/R (R31)

(4-20 mA) -

PM-506A Turbine Impulse Pressure to PI-500 (VB3)

(4-20 mA)

TC-421D OTDT Interlock C3

(Discrete)
TC-421H OPDT Interlock C4

TS/421 H .. ...... ....... . V.....'T HDiscrete)1

PSIN_FAIL_16 Class II Analog Power Supply Failure Relay(Discrete)

PS5NPFAILl16 Class II Analog Power Suly Failure Relay
(Discrete)

PS2N FAIL 16 Isolator Power Suppil Failure Relay
(Discrete)

PS6NFAIL_16 Isolator Power Sanl Failure Relay
(Discrete)

PCS, MCR 
•

MCR

MCR

PCS, MCR

MCR

RNARA

RNARA

MAS

MAA

(Discrete)
w

2 - SIG o L Low-W Level TT Time AcI tuted A•;UlUJ•arml
(Discrete)

UY-PS2ATRICON Protection Set II Trouble Alarm

(Discrete) N

UY-PS21_TRICON Protection Set II Channel(FY-POO ,Alarm -
w • ^ L I•AA•

(Discrete)

UY-PS2CTRICON Protectio alure Alare

MAS

(Discrete) /\ MO

TY-42lTRICON Protection Set II DTTA RTD Failure Alarm b MAS

(Discrete)

ALS "A"Q Al 45TB aaLn

ALS '
ALS *A" A RS-422 Data Link TXB1

ALS "B" RS-48-ITAB Data Link

ALS.'B" 22Data ink TXBt

Trocon ( C WonderWare Data Link

MAINTENANCE
WORKSTATION
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PPS Protection Set III
R50/405 TAB Date Unk ~tWorttAS

Disconnected when not in use W
RS/422 Data LIk TXB2

TX Only

]II I TXOnly Woksttio
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,I +
1' (Si) FT-416 Loop 1

(4-20 nA)

(S2) FP.426 Loop 2

(4-20 rA)
Loop 3

(4-20 rA)
Loop 4

FC-416LA Loop 1 Low Flow Rx Trip

(Discrete)
FC-426_A Loop 2 Low Flow Ro Trip

(Discrete)
FC-436 A Loop 3 Low Flow Rx Trip

(Discrete)
FC-446 A Loop 4 Low Flow Rx Trip
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Figure 1-13 Replacement PPS Architecture - Set III ALS-B and Isolation Devices
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Figure 1-13, continued

INDICATIONS DIRECT FROM TRANSMITTER INPUT LOOP

Tricon ("7 FT-403 (20 Rag. A)ýTnC•(S',')PT-,-22 W A)anernu • No.- PR-,M NV). RVUS (PAM4)

Trooo (SO) LTA481 - Z Leo.1 DO-U481 (062)
(4-20 mA)

Trj=o (SIO) Frr -5 Stmli Pr-ss Loop 2 0 (M)
(4-20 nA)

Trioo (SO1l) PT-_33 Sti. P- Loop 3 mP.530 (3)
(4-20 nA)
3/01 Lewd1

Tlopo (012) LT-518 - ,I L1-5Ol (VB3), ERFDS (VB1)

THoo (813) LT-528 - I 2 L.W 0 U-M2 (M3), ERFtOS (031)(4-20 nA)

Tdion (S14) LT-538 - 1 L U-520 (0M3), ERFOtS (V1)
(4-20 mA)

Tnono (31 .4 L- It-538 (0I3). ERFOS (031)(4-20 mA)
Tr~on $15 LT548 (4-20.4A) U L-548 (M), ERFDS (V81).

(S0) Pr335 Contain-nt Pr.... A
SALSA (4-20 mA) PI-935 N(1) ERFDS ("I)

1 ' Typical IU

Trc.(S)Fr M d "W'P Pn_:or L-4 tw I0A PM-403A1 Loop 4 WR Pno Wo P1.401A (0M), ERFO3 (084) 1b MCRToop (SO P1-/05 4-20mA)(4-20 -A)

Trton (S0) LT-461 P200.A L ILM-4811 PZR -1 to0 PZR L.I Contol (CS 1, CS 2) P

(4-20 oA) I(4-20 mA) PCs

Triton (SIO) PT-58 Loop 2 Stjn! P-uSLTO PM-53261 Loo 2 StonLo. P-.3u
(4-20 ::) (4-20 nA) 1 DFV CS

TLoon (S 1) T53 oo 3 21onoP-o ISOLATION PM-W6_1 Loop. St.,1. P- mNsF
(4-20 7A) DElCES (4-20 mA) OPSOCS

Tdoon (313) LT-528 5/01 Level LM-12.1_ 5:02 Le.e.
(4-20 A (20 A)FWC, AFW

Too,, (8312 LT-528 5/2 LoILM-528_2 WO021.. L-WA
(4-20 nR) •(4-20 005)ASAC

Td-on (814) LT-5.3 / L 1M. 1 'a,33 L.Oe
(4-20 oR) (4-20 nmA) DM S, AFW

Td-on (S15)LT-348 n3/4 LW _ :4 P. ovOFCS, MW
(4-20 mA) (4-20 nA)

f L.3/A (SO) pT-457 P2R Pnessoo/ PM-4571R ZR P- ZR, PR Pbu- Coo (CS 1), P1-457 6VWC)I (4-20 nbA) =W 
(4-20 nA) -b I=-, MCR
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Figure 1-14 Replacement PPS Architecture- Set III Safety-Related Tricon Main Chassis
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Figure 1-15 Replacement PPS Architecture- Set III Safety-Related Tricon Primary RXM Chassis
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Figure 1-16 Replacement PPS Architecture - Set III Non-Safety-Related Tricon Chassis
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Figure 1-17 Replacement PPS Architecture - Set IV ALS-A
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Figure 1-18 Replacement PPS Architecture - Set IV ALS-B and Isolation Devices
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Figure 1-18, continued
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Figure 1-19 Replacement PPS Architecture - Set IV Safety-Related Tricon Main Chassis
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Figure 1-20 Replacement PPS Architecture - Set IV Safety-Related Tricon Primary RXM Chassis
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Figure 1-21 Replacement PPS Architecture - Set ýIV Non-Safety-Related Tricon Chassis

PPS Protection Set IV

CommunicationLinks FiberT T

•WII TRICON
REMOTE

RXM
CHASSIS

TSI441H
Overpower Delta-T Interlock C4 Manual Trip Switch

(Discrete)

Overtern Delta-T InterlockC3 Manual Tri SwitchTS/441 D P liscrete) P

PS1N FAIL.18 Class 11 Analog Pover Supply Failure Relay
(Discrete)

PS5NFAJL.18 Claw 11 Analoa ýý plv Failure Relay

PS21,1 FAILý18 Isolator Posver Supply Failure Relay d ý
_ - (D No

PS6N-FAIL-18 isolator Pmer S= eF)ailure Relay 10
Pa rate)

A6

TM-442F Tavg

(4-20 e'A)

TM-441G Overtemp Setpoint

(4-20 eA)D

TM-441F Overpower Setpoint lb
(4-20 mA)

TM441E Delta-T

(4-20 rnA)
TM-454A PZR Vapor Temp

(4-20 mA)

TC-441H Overpomwr Delta-T Interlock C4

(Discrete)

TC-441D Overtemp Delta-T Interlock C3
(Discrete) .

PC-516B SIG 1 Steamline Low Pressure Alarm

MOR. PCS

MCR

MCR

MCR, PCS

MCR, PCS

RNARA

RNARA

MAS

MAS

MAS

MAS

MAS

MAS

MAS

II

(Discrete)

PC-546B SIG 4 Stearline Lowv Pressure Alarm

(Discrete)

LY-517H SIG Low-Low Level TTD Timer Actuated

(Discrete)

UY-PS4ATRICON Protection Set IV Trouble Alarm

(Discrete)

UY-PS4BTRICON Protection SetI Channel(Vl arm_

(Discrete) /6\
UY-PS4CTRICON Protectiorjr2DFailure Aarm

(Discrete) 6
TY-441-TRICON Protection Set IV DTTA4rFailure Alarm

(Discrete)

AL "NQ RS-850TAS Data Link D

ALSW
ALS *A'. R-2 aa ikTB

AL 140QR-485 TAB Data Link I

ALS.B B

ALS"B'

rCon Q VWode.rare Data Link

MAINTENANCE
WORKSTATION



Process Protection System
Interface Requirements Specification

Revision: 6
Page 35 of 47

Figure 1-22 Replacement PPS Non-Safety-Related Communications Architecture
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2 Interface Requirements
This section specifies the requirements imposed on the systems, subsystems, configuration
items, or other system components to achieve required interfaces among these entities.

2.1 Process Interface Requirements

Appendix 3.1 describes process inputs and outputs for the PPS replacement project.
The I/O list contains the following information for each protection set. As noted below,
some I/O list information is outside the scope of this interface specification.

2.1.1 I/O Power Supplies

The Triconex qualification requires that separate power supplies be used for analog and
digital I/O.

1. All Tricon discrete inputs and outputs will be powered in accordance with the
requirements provided in the I/O list.

2. The Containment Pressure Bypass switch inputs to the ALS will be dry contacts
wetted by 48 Vdc supplied by PG&E.

3. The Pressurizer pressure loops are shared among the ALS, Tricon, and the control
system, via Moore Isolator modules, and will be powered by the Tricon ETP as
shown in Figure 2-2.

4. Where the analog input signal source is a process transmitter, bounding loop
resistances per the I/O list are as follows:

a. Max resistance < 750 ohms

b. Min resistance > 200 ohms
5. All 4-20 mA analog signals are powered from power supplies located within the PPS

cabinets. The 0-10 VDC analog signals from the Nuclear Instrumentation System
(NIS) are powered by the NIS.

6. PG&E will provide adjustable power supplies which will accommodate the above
bounding loop resistance values. Analog loop power supply voltage should not
exceed 40 Vdc, and may be as low as 24 Vdc based on the following considerations
and assumptions:

a. Rosemount 1154 and 1154 Series H

1) Max qualified power supply voltage: 45 Vdc

2) Max Design loop resistance at 45 Vdc input: 1575 ohms

3) Min Design loop resistance at 45 Vdc input: 500 ohms

4) Max Design loop resistance at 24 Vdc input: Approx. 700 Ohms

5) Min Design loop resistance at 24 Vdc input: 0 Ohms

b. Rosemount 1153 Series B&D Output Code P

1) Max qualified power supply voltage: 40 Vdc

2) Max Design loop resistance at 40 Vdc input: 1325 ohms

3) Min Design loop resistance at 40 Vdc input: 500 ohms

4) Max Design loop resistance at 24 Vdc input: Approx. 600 Ohms

5) Min Design loop resistance at 24 Vdc input: 0 Ohms
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c. Rosemount 1153 Series B&D Output Code R

1) Max qualified power supply voltage: 45 Vdc

2) Max Design loop resistance at 45 Vdc input: 1575 ohms

3) Min Design loop resistance at 45 Vdc input: 500 Ohms

4) Max Design Loop Resistance at 24 Vdc input: Approx. 700 ohms

5) Min Design Loop Resistance at 24 Vdc input: 0 ohms

d. Barton 763 max power supply voltage: 50 Vdc

e. Barton 763 Max loop resistance at 40 Vdc input: Approx. 1250 ohms

f. Barton 763 Min loop resistance at 40 Vdc input: Approx. 190 ohms
g. Triconex 3805N Analog Output module OVP: 42.5 Vdc

h. ALS input resistance is 220 ohms [Figure 2-3] when both "A" and "B" 302
boards are in the circuit.

i. Triconex 9792-610N Reg. Guide 1.180 FTP Max 48 Vdc (Approx. input
resistance: (250 + 1/(1/250 + 1/3300)) - 482 ohms)

j. Input and output loop resistances as shown in Appendix 3.1 based on
Triconex resistance above and:

* Moore CPT isolator input 4-20 mA into 20 ohms

* Westinghouse VX-252 indicator: 5 ohms (including estimated wire
resistance)

" ERFDS: 50 ohms

* RVLIS: 250 ohms

k. ALS 4-20 mA analog outputs are powered by the ALS. Therefore,
temperature inputs to the Tricon will not use the Positive Temperature
Coefficient (PTC) thermistor for loop overcurrent protection and the input
resistance for Tricon temperature inputs is 250 ohms.

7. Tricon Analog Output Power Supply

a. Analog outputs in the safety-related Triconex Main Chassis will be powered
by redundant power supplies furnished by PG&E. The analog outputs share
the same power supplies used for Tricon Main Chassis analog inputs as
discussed in the previous section.

b. Analog outputs in the non-safety related Triconex Remote RXM chassis will
be powered by redundant 24 Vdc power supplies furnished by PG&E and
mounted in the rack housing the RRXM chassis.

2.1.2 Analog Inputs

Figure 2-1, Figure 2-2, and Figure 2-3 illustrate typical PPS analog input signal wiring
[1.4.5.6, 1.4.5.7]:

1. PT-455 signal shared among Tricon (DTTA functions), ALS-A, ALS-B and an
isolation device

2. LT-459 signal shared among Tricon, Control Board indicators and an isolation device
3. PT-505 signal shared among the Tricon, and an isolation device

4. RCS Temperature signals are conditioned by ALS-A and ALS-B, respectively before
they are input to the Tricon. Example wiring for these signals is shown in Figure 2-2.

5. Tricon Al cards 3721 (where used) and 3721N shall be configured for 14-bit
resolution, unipolar. These cards are used for all 4-20 mA analog inputs to the PPS
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6. Tricon Al cards 3703E (where used) and 3703EN shall be selected for 0-10 Vdc
input, fail downscale. These cards are used for Nuclear Instrumentation (NI) inputs
to the PPS.

7. Signals from redundant field devices shall be processed on separate input boards.

2.1.3 Discrete Inputs

Signals from redundant field devices shall be processed on separate input boards.

2.1.4 Discrete Outputs

Figure 2-4 and Figure 2-5 illustrate typical ALS discrete output signal wiring that
implements the diversity architecture [Figure 1-1] using a Line Sense Module (LSM) to
provide a hardwired OR configuration between Diversity Groups ALS-A and ALS-B and
to enable the ALS to perform continuous error checks for detecting the following
conditions:

0 Failure to Trip on Demand

0 Trip without Demand

0 Failure to Bypass

0 Illegal Bypass

Configuration of the LSM for use in an Energize to Trip (ETT) or Deenergize to Trip (DTT)
circuit is done through field wiring terminations on the LSM and does not require any
modification of any electrical properties of the LSM itself. Thus, a single LSM can be
used in an ETT or DTT circuit without the need to electrically configure the module for the
trip circuit type before use. This allows a single part number to be used to provide spares
for both ETT and DTT circuit configurations.
Refer to the ALS Design Specification [1.4.5.6] for additional information regarding the
LSM and field wiring interface.
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Figure 2-1 Typical ALS Analog Input Wiring

ALS 321 Card "A"
Internal Current Mode

ALS 321 Card "A"
Internal Current Mode

- n 1000 ALS-B

31 00
An -

DIN Rail Terminal Board
with Disconnect

Notes:
Low Noise Zener diode
Zener diode across ALS Cn and An terminals
allows Al card to be removed without breaking the
4-20 mA field circuit.
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Figure 2-2 Typical Tricon Analog Input Wiring

TB-A
JB--M(+yETP1-01ET+)

JUMPER

JUMPER

JUMPER

TLB-A4[-LETPI-0 I(T-) .

TB-A-5(+)/ETPI-02(T-) p-

JUMPER

I~L.

JUMPER I

JUMPER

MODEL T TBi

9792-61 ANJ A
(For 3721IN AI) JP17

_TB-A-41(-)ETP1-01IT-) ar

TB-A-1.IITP1-02(T+l B

TBJ-A-tl.IETPl-02(T-)l i

TB-A.9l(lIETPl-03lT+) BK

TB-A.l0l-IJETPI.O3(T-) Wr

TB-A-Ill.)IETPI-04rT.) BK

TBJ-A-11 (+)IETPI-(l W

TE-A-L2(L~ETýl-UýlT-) BK

TEB-A-12l.II/ETP1-05(A) WT-

I J1 - I

J4 J3 J2

1 aPT455

2 aLT459

3 aPT505

4 aTE413A

5 aPT423A 0

... ... ... .... ..T h

-0 JP1

--'- JP2

JP3

0 JP4

* JP5

JP16

10Powe Pr FRI PS(+)f 'B2-1 RD
Supply I RI PSI-)/DCI(-) BK
Psi -- -- -- ----

S Power EC PS(+)ITB3.1 RD

Supply SEC PS!(-yDC1(-) BK
PS2

TE6

EDý

Notes:
* PT-455, PT-505, and LT-459 are powered by the Tricon ETA.
* The TE-413A and TE-423A RTD signals are conditioned by the ALS before they are input to the Tricon and provided

to the Tricon as 4-20 mA analog signals. They are powered by the ALS, externally from the Tdcon ETA.
• The DCPP PPS NIS input signals are 0-10 VDC and will utilize a 3703EN Al card and 9783-1 1ONJ ETA
a Do not remove Jumper JP-17 when using the 9792-61ONJ with the 3721N A[ card.

DIN Rail Terinral Board
with Disconnect
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Figure 2-3 Tricon/ALS PT-455 Interface Wiring

TRICON
TB-A

BK TB-A-1 (+)/TP1-O1( "+)

JUMPER

JUMPER

JUMPER

TB-A-4(-)/ETP1-OI(T-)

DIN Rail Terminal Board
with Disconnect

ALS-A
AIS 321 Card W

P T 4 5 5 T B -A tn • , C uf w o d

From Tricon TB-A E+.- IA M
2(+), 2(-)I

E- I -. A~

DIN Rail Terminal Board
with Disconnect

PT-455 TB-B
From Tricon TB-A E r E ,., 7 9

3(+), 3(-)

DIN Rail Terminal Board
oith fli~~onn•o

Notes:
* Low Noise Zener diode
* Zener diode across 1(+) and 1(-) terminals allows

Al card to be removed without breaking the 4-20
mA field circuit.
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ALS-A and ALS-B SSPS Connections (Deenergize to Trip Configuration)

ALS-B
AL,•2 t • ] Vwtlg Supply

NOTES:
1. Normally Open, Open to Alarm
2. Normally Open, Close to Actuate

1 A and LSM B are parts of a single LSM.
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Figure 2-5 ALS-A and ALS-B SSPS Connections (Energize to Trip Configuration)

ALS-B

48VDC 48VDC
J ° Watling Supply 

ALS-302 DI Wetting Supply

) -

CHP~n') g nLic CH-P(n)

CHN(n) ALS-A CHN(n) ALS-B
VRTTN ALS-402.2 DO RNALS-402-2 DO

(2.) (2.)

I~x rIndicator

LSM A LSM B ._. _

8-A SSP

SA, and LSM B are parts of a single LSM.
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2.2 Safety-Related ALS/Tricon Interface Requirements

1. ALS shall provide 4-20 mA analog Temperature channel inputs to Tricon
2. ALS output signals shall be powered by ALS

2.3 Data Communication Interface Requirements

As shown in in Figure 1-22, the Tricon portion of the PPS replacement will utilize two
TCM cards in each main chassis (Slots 7L and 7R), as well as two Media converters, two
Port Aggregator Network Taps, and two sets of associated media. This arrangement
provides two non-safety-related communication paths to the MWS and the PPC Gateway
Computer from each Protection Set to ensure continued communications if a single non-
safety-related communication component fails.

2.3.1 Non-Safety-Related Communications from Tricon to Port Aggregator Tap (2-way)

2.3.1.1 Hardware: Net Optics PA-CU 10/10OBaseT Port Aggregator Tap supplied by
PG&E

2.3.1.2 Media: Optical Fiber from TCM 100baseT Ethernet Media Converter to port
aggregator. Supplied by Triconex.

2.3.1.3 Data Interface Protocol: Triconex Standard Ethernet NET2

2.3.2 Non-Safety-Related Communications from Port Aggregator Tap to Maintenance

Workstation (2-way)

2.3.2.1 Hardware: See Section 2.3.1.1

2.3.2.2 Media: 100baseT Ethernet

2.3.2.3 Data Interface Protocol: Triconex Standard Ethernet NET2

2.3.3 Non-Safety-Related Data Communications from ALS to Maintenance Workstation (1-
way)

2.3.3.1 Description: Core Logic Board communication channel TXB1

2.3.3.2 Media: RS-422 twisted pair copper to maintenance workstation

2.3.3.3 Data Interface Protocol: RS-422

2.3.4 Non-Safety-Related Communications from ALS Test ALS Bus (TAB) to Maintenance
Workstation (disabled or enabled by switch position)

2.3.4.1 Description: TAB interface with ALS chassis

2.3.4.2 Media: RS-485 twisted pair copper to TAB enable switch and MWS

2.3.4.3 Data Interface Protocol: RS-485

2.3.5 Non-Safety-Related Communications from ALS to Gateway computer (One-way)

2.3.5.1 Description: Core Logic Board communication channel TXB2

2.3.5.2 Media: RS-422 twisted pair copper to Gateway computer

2.3.5.3 Data Interface Protocol: RS-422
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2.3.6 Non-Safety-Related Communications from Port Aggregator Tap to Gateway

computer (One-way)

2.3.6.1 Hardware: See Section 2.3.1.1.

2.3.6.2 Media: 100baseT Ethernet + network hub supplied by PG&E

2.3.6.3 Data Interface Protocol: Ethernet-based.

2.4 System Power Requirements

2.4.1 I/O Power

Refer to Section 2.1.1

2.4.2 Tricon System Power Requirements

The Tricon portion of the PPS replacement will use the standard Triconex V1 0 AC power
distribution design. An external independent vital 120 VAC 60 HZ power source will be
provided by PG&E for each Protection Set. The single vital 120 VAC source for each
Protection Set will be connected in parallel to the dual input power supply for each Tricon
V10 Protection Set. Power filters will reduce conducted noise to acceptable levels in
accordance with USNRC Regulatory Guide 1.180, Rev 1.

2.4.3 ALS System Power Requirements

The ALS "A" and ALS "B" chassis in each Protection Set requires two redundant safety
related sources of 48 VDC power, which are necessary to power the ALS chassis and
the individual boards within the chassis. The power supplies are provided by PG&E. As
with the Tricon, the single vital 120 VAC power source provided by PG&E for each
protection set will be connected in parallel to the two ALS chassis power supplies.

2.5 Instrument Power Supply Locations

To be determined by detailed design.

2.6 System Power Sources Provided by PG&E

2.6.1 The following power sources are available for the Process Protection System:

2.6.1.1 120 Vac vital instrument power [1.4.4.7]:

Voltage: 120V ±10% [DC 6010908-397]

Frequency: 60 HZ ±5% [DC 6010908-397]

2.6.1.2 Non-safety-related 120 Vac utility power

2.6.2 Harmonic Distortion Limitations

PG&E practices power supply quality monitoring. As-found and as-left Total Harmonic
Distortion (THD) measurements will be performed on power supply at PPS 120 Vac
power supply input terminals before and after installation of equipment powered from the
120 Vac vital instrument power supply. Refer to USNRC Reg. Guide 1.180 [1.4.3.3].

2.7 Workstations

2.7.1 Maintenance Workstation
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The Maintenance Workstation shall allow processing and display of information from both
Triconex and ALS portions of the PPS. WonderWare InTouch application shall interface
(2-way) with the Tricon and display information from both Tricon and ALS (1-way).

2.7.2 Auxiliary Service Unit Application Software

Software application shall be provided by Vendor CS Innovations to run on Maintenance
Workstation.

2.8 Alarm Interface Requirements

The PPS shall provide the following alarm output signals from each Protection Set for
connection to the Main Annunciator System (MAS) in the DCPP Main Control Room
(MCR). Separate input signals shall be provided for these alarms from each Protection
Set per Section 3.2.1.5 of the FRS [1.4.4.2].

2.8.1 PPS Failure (Deenergize to Alarm with Reflash capability)

The conditions listed in FRS Section 3.2.1.5.1 shall provide signals to initiate the PPS
Failure alarm in the Main Control Room.

2.8.2 PPS Trouble (Deenergize to Alarm with Reflash capability)

The following platform-specific inputs to the Main Control Room PPS Trouble Alarm shall
be provided in addition to those listed in FRS Section 3.2.1.5.2. Other alarms not listed
here or in the FRS may be provided to meet platform diagnostic requirements.

2.8.2.1 Controller keyswitch not in RUN (Tricon only)

2.8.2.2 TAB communication enabled (ALS Only)

2.8.3 PPS Channel in Bypass [Energize to Alarm with Reflash capability]

2.8.3.1 External comparator Bypass switches, where used, are provided with two (2)
separate and independent output contacts.

1) One contact physically bypasses the comparator trip/actuation output
per FRS Section 3.2.1.3.6.

2) One contact satisfies Bypassed Indication requirements per Section
3.2.1.5.3.a) of the FRS

2.8.3.2 External Channel Out-of-Service (OOS) switches, where used, are provided
with two (2) separate and independent output contacts.

1) One contact satisfies PPS functional logic and alarm requirements per
FRS Section 3.2.1.3.7.

2) One contact for use by the MAS, independent of the PPS.
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