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OBJECTIVES

State the purposes of the control rod position
indication systems.

Explain the two methods used to determine
control rod position.

Explain how the two rod position indication
systems are used in the following:

a) Asymmetric rod determination

) In, out limits

) Regulating group sequence enabling
)

)

O T

O

nhibit circuits

e) Sequence monitoring



Rod Position Indication

 Two methods:

o Absolute Position Indication (API)
Actual position of leadscrew.
dMagnet on torque taker.
(Reed switches in Position Indicator Assembly.

— Attached to motor tube assembly.

o Relative Position Indication (RPI)
dMonitors command signals to CRDM.
dDemanded position of rod.
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POSITION INDICATOR ASSEMBLY
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POSITION INDICATOR ASSEMBLY
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Absolute Position Indication (1)

* Four channel averaging circuit.
0 /2 reed switches: 4 separate, isolable channels.
QReed Switches are 2 inches apart (0 — 100% indication).
o0 Reed switches close by magnet in 3-2-3-2
sequence.

o If 1 switch fails open:
Slight loss of accuracy.
dNo asymmetric rod condition.

o If 2 adjacent switches fail open:
dAsymmetric rod condition.



Absolute Position Indication (2)

* Qutput from each channel sent to amplifier.
o Indicates on Position Indication Panel.
o Other uses for signal.

e 5Zone References Switches:
0 0%, 25%, 50%, 75%, 100%.
dNot simulated at TTC.

e 4 Limit Switches

o 2 In Limit and 2 Out Limit switches.

o Switches are 1.5 inches beyond 0% & 100% zone
reference switches.



Relative Position Indication

Monitors command signals to CRDM.
Indicates demanded position of rod.
Pulse stepping motor turns as phases are energized.

RPI will not show correct position if rod:
o Tripped

o Dropped

o Stuck

Output on Position Indication Panel.
RPI signal also used for Sequential Fault Logic.
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In Inhibit & Out Inhibit Logic

* Prevents additional commands from reaching
the programmers when rods are full in/out.

e Qut Inhibit:

o First rod in group to reach Out Limit switch stops
outward rod motion for rest of group.

o Out Limit light on Diamond for individual groups.
Out Limit part of auto rod control.

o Other signals, including Asymmetric Fault, will
produce Out Inhibit signal.
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In Inhibit & Out Inhibit Logic

* In Inhibit:

o First rod in group to reach In Limit switch stops
inward rod motion for rest of group.

o In Limit light on Diamond for individual groups.

o In Limit Bypass P/B on Diamond.

dAllows Groups 1 -7 to be inserted below In Limit for
latching.

o If Asymmetric Fault exists, the In Inhibit is auto
bypassed to allow runback, if needed.



Sequence Logic

« Sequence enable logic develops sequence and
overlap for moving regulating rods.
o Uses API Group Average.
o Ensures 25% overlap.

* Sequence fault logic checks for too much overlap of
regulating rods.
o Rods move too soon.
o Reactivity addition rate very high.
o Uses RPI Group Average.
o Prevents auto rod control. Diamond in manual.
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