WBN2Public Resource

From: Poole, Justin

Sent: Monday, October 04, 2010 1:58 PM

To: Garg, Hukam

Cc: WBN2HearingFile Resource

Subject: FW: Emailing: FSAR 7 7 11 DCS Description Final.doc
Attachments: FSAR 7 7 11 DCS Description Final.doc

Looks to be a draft of the new FSAR section. Please pass it on.

From: Crouch, William D [mailto:wdcrouch@tva.gov]

Sent: Monday, October 04, 2010 1:44 PM

To: Poole, Justin

Cc: Clark, Mark Steven

Subject: FW: Emailing: FSAR 7 7 11 DCS Description Final.doc

<<FSAR 7 7 11 DCS Description Final.doc>> See questions below.
William D. (Bill) Crouch

(423) 365-2004 WBN
(256) 777-7676 Cell

From: Clark, Mark Steven

Sent: Monday, October 04, 2010 12:40 PM

To: Crouch, William D

Subject: Emailing: FSAR 7 7 11 DCS Description Final.doc
Bill:

Please forward this to Justin for Norbert.

Thanks,

Steve

The message is ready to be sent with the following file or link
attachments:

FSAR 7 7 11 DCS Description Final.doc

Note: To protect against computer viruses, e-mail programs may prevent sending or receiving certain types of
file attachments. Check your e-mail security settings to determine how attachments are handled.
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| 7.7.11 Distributed Plant Control System __ - { Formatted:

Strikethrough

Strikethrough

|mplemented using a Distributed Control System (DCS). Fhe Unit2DCSsystem — {Formatted:
replaces-the-analog-control system-used-in-Unit-+-

Ny — ‘[Formatted:

Indent: Left: 0.5"

The functional design of the WBN unit 2 control systems implemented in the DCS is
similar to WBN Unit 1 analog control system but with-incorporates changes which
improve reliability and eliminate mary-significant single points of failure. _“The basic
components of the DCS are redundant fault-tolerant processor pairs, redundant power
supplies with diverse power sources, and redundant communication networks—and
redundant-operator-workstations. Multiple inputs are provided for critical plant
parameters. Redundant field-bus modules (FBMs) are utilized for critical inputs and
outputs. redundantoperatorworkstations-are-provided-\Workstations are provided in the
main control room and the auxiliary instrument room for trending, alarm monitoring and
system maintenance activities. Manual control is available from hand/auto stations

on the main and auxmarv control boards The-system-is-designed-such-that the

| 7.7.11.1  Functional Groups

A_Srrto\er Ty _____ j =

- { Formatted:

Strikethrough

The &Unit 2 DCS consists of 35-multiple functlonal groups, each with a redundant control - {Formatted

: Strikethrough

processor (CP) pair_ (a master and a backup). ;

= { Formatted:

Strikethrough

control systems are assigned to different CP pairs to maintain independence between
redundant control functions and to limit the effects of failures on the critical control
systems._The system desighconfiguration was evaluated to ensure that DCS failures
are bounded by the safety analyses described in Chapter 15.

b ‘[Formatted:

Indent: Left: 0.5"

The prlmary functlons of each DCS functlonal groups |s shown below Eae#greupalse

- { Formatted:

Strikethrough

teheheeessaFyLTwo groups are dedlcated to the Auxmarv Control Svstem

instrumentation which is not required for normal plant operation (refer to section 7.4). T
hese two groups are isolated from the rest of the DCS network during normal operation,
except for maintenance purposes, to eliminate the possibility of events external to the
auxiliary control room causing loss of these processor pairs.

01 Steam Generator 1 Level, Feedwater=A Flow - - {Formatted:

Indent: Left: 0.5"

02 Steam Generator 2 Level, Feedwater=\A-Flow

03 Steam Generator 3 Level, FeedwaterE\W-Flow

04 Steam Generator 4 Level, Feedwater=\W-Flow

05 Main Feedwater F\W-Pump Speed Control & Condenser Steam Dump Loss of
Load Interlock

06 Rod Control

e (07 Steam Generator 1-PORV (Atmospheric Steam Dump)

e (08 Steam Generator 2 PORV (Atmospheric Steam Dump)




09 Steam Generator 3 PORV (Atmospheric Steam Dump)

10 Steam Generator 4 PORV (Atmospheric Steam Dump)

11 Condenser Steam Dump

12 Pressurizer A - {Pressure, Level, Charging, Letdown, Spray, Cold Overpressure
Mitigation System (COMS)

e 13 Pressurizer B - {Pressure, Level, Charging, Letdown, Spray, Cold Overpressure
Mitigation System (COMS)

e 14 Auxiliary Control System A
15 Auxiliary Control System B

| 2744:37.7.11.2 Power Supplies

Each of the redundant power supplies for the control groups is fed from an inverter with «- - {Formatted Keep with next

battery and emergency diesel generator backup. l—%reatt%theepnmarwpeweesepply

Inverter. This arrangement ensures that a single power supply or |nverter fallure WI|| not
result in loss of functlon ellmlnatlng Ioss of power asa S|ngle pomt of failure. As-aresult;

| 7714.47.7.11.3 Signal Selection and Validation

The use of multiple measurementehannels-inputs for critical parameters such as turbine
impulsepressure-steam header pressure; and feedwater pressure allows the use of
various signal selectors-selection functions to improve reliability and eliminate single
point failures. Redundant inputs are typically assigned to different input modules to
provide additional hardware diversity-redundancy and eliminate hardware common
cause failure.

A median signal selector chooses the median value signal of three inputs for control use.
With the median signal selector, a spurious high or low signal from any one channel will
not cause a control action. Where only two inputs are available, an average is
computed, and a third correlated signal may be provided as a voter. _“The voter is never
used for control. ‘With four inputs, either the highest input (auctioneered) or the second
highest input (higher median) is selected for control.

| The system-alseDCS employs signal validation teehnigues-which can remove bad or
out-of-service signals from the algorithm and select from the remaining good signals or



- i This scheme minimizes the potential for a
transient initiated by the failure of a single input.

| 7.744.57.7.11.4 Shared Signals

Some signals are used in more than one functional group or processor pair. _They may
be provided to each processor as separate inputs, or they may be input to one processor
for development of the control signal (auctioneered, median, etc.) which is then
transmitted to other processors by either a hardwired analog connection, peer-to-peer
network connection or both. _No critical control function is dependent upon the network
alone. This scheme-eliminates-design minimizes the possibility that failure of a single
input signal, a single processor pair, or both communication networks will disable
multiple control systems or functions.

| 77-41.67.7.11.5 External Communication

Fwo-cCommunication links are provided from the DCS to the plant computer. Firewalls
between the systems limit the volume of data traffic and-to ensure that cemmen-cause
events_external to the DCS, such as a data storm, do not impact multiple-control
systems-within-the DCS.

There is no digital communication between the control system and the protection
system. The centroel-systemDCS receives analog process inputs from the protection
system which-are-transmitted-via qualified isolators_which are part of the protection
system-as-en-uYnitt.
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