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OBJECTIVES

Explain how the following signals are developed:
(a) Loop - Tc, Th, AT, Tave

(b) Unit - Tc, Th, AT, Tave, ATc

Explain how the automatic/manual selector switch

determines which input signals will be used for the unit Tave
signal.

State, as listed in Table 8.1-1, the functions provided in the
Integrated control system by the non-nuclear
Instrumentation inputs.

Explain why temperature compensation of the RCS flow
signal is required.

Explain why pressurizer level is density compensated.

List the inputs and outputs for the pressurizer level control
system. 2



OBJECTIVES

State the interlock provided by the pressurizer level signal
and explain the purpose of the interlock.

List the inputs and outputs for the pressurizer pressure
control system.



Non-Nuclear Instrumentation (NNI)

* Sensors, instruments & control systems for
normal plant operation.

o Not Class 1E.

o Class 1E equipment is Essential Controls &
Instrumentation (EC&l).

o Usually separate sensors.

= NNI & EC&l sometimes share sensors.
» Signals separated by isolators.

= RPS & ESFAS use own separate sensors.




NNI

* Provides input signals for:
0 ICS

o Plant control systems

» PZR pressure
= PZR level

o Indication & alarms
o Plant computer

o0 Some EC&l systems
» Signals separated by isolators



RCS Temp.
Detector Location
Fig. 8.1-1

NNI (Wide Range) RCP

ECT (Wide Range) RCP

Rx Inlet (Tc) T Lo
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-NNI in one loop & EC&lI in other spare

-2 spare -530° F — 650° F
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PZR Level Control
(Fig. 8.1-9)
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Typical PZR Level Program (Fig. 8.1-10)

240 —+

220

i
<
=]
-

200 -}

(SHHOND THAHT YHZIINSSTUd

160 -+

140

580

570

560

550

15

Taverace (F)



Wide Range PZR Pressure (Fig. 8.1-11)
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Smart Automatic Signal Selection System
(SASS)

* Industry events have shown that the majority of
plant transients caused by the ICS were
caused by input signal failures.

 The SASS auctions the ICS input signals,
which reduces transients caused by input
failures.

e SASS not installed on TTC B&W Sim.
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INPUT THE SIGNAL
FROM THE "A"
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>3% 7

SET A = Ad
SETB=Bd

WAIT

1S ABS[A-Ad]
>30% / sec ?

1S ABS[B-Bd]
>30% /sec ?

SELECT B AND
FLAG SIGNAL A

SELECT A AND
FLAG SIGNAL B

INDICATE MISMATCH.

SASS REVERTS TO
MANUAL.

Smart Analog
Signal Select
(SASS) System
Fig. 8.1-16

22



ha| e

NNI RCS Temp.
ﬂ Slmp|.lfled Diagram 5
(Fig. 8.1-17)
Loop AAT LoopEB AT
£ L
2 Unit Ty, 2
Loop A Ta‘»‘g x Loop B Tavg
2
Y
Unit AT Z | Unit Ty,
-~
¥
2
Unit T,
A




TABLE 8.1-1 NON-NUCLEAR INSTRUMENTATION INPUTS TO
INTEGRATED CONTROL SYSTEM

NNI Signal ICS Subassembly Function
Unit T, Feedwater Demand Calculation of BTU Limits
Unit Delta T, Feedwater Demand Calculation of feedwater flow
ratio for OTSGs
Unit T, Reactor Demand Modify reactor demand signal for

regulating rod movement

Loop A RCS Flow

Feedwater Demand

Calculation of BTU limits and
feedwater flow rationing

Loop B RCS Flow

Feedwater Demand

Calculation of BTU limits and
feedwater flow rationing

Total RCS Flow

Unit Load Demand

Initiation of runback signals

Loop Main Feedwater Flow

Feedwater Demand

Compared to feedwater demand
to develop error signal

Loop Startup Feedwater Flow

Feedwater Demand

Control position of startup regu-
lating valve

Loop Main Feedwater
Temperature

Feedwater Demand

Calculation of BTU limits

Main Feedwater Valve aP

Feedwater Demand

Control main feedwater pump
speed

OTSG Startup Level

Feedwater Demand

Low-level limit control

Turbine Header Pressure

Integrated Master

Turbine load control and steam
dump valve control

OTSG Pressure

Feedwater Demand

Calculation of BTU Limits

Average FW Temperature

Feedwater Demand

Modify feedwater demand signal

Table 8.1-1




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket true
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /UseDeviceIndependentColor
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages false
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [612.000 792.000]
>> setpagedevice


