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Dear Dr. Morris:
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Oresden Nuclear Power Station

R. R« #1

Morris, Illinois 6045C

September 8, 1971

REPORT
INGERTION FOLLOWING SPURIOUS REACTOR

N NUCLEAR POWER STATION UNIT 2:

ndition that occurred duriang
protectlon system, The condition
following a spurious reactor
‘0ol insertion ultimately resulted in a
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turbine trip, which produced an Average Power Range Monitor trip and a
reactor scram.
A. Sequence of Events

The reactor wa: in *the run moce and operating at 406 MW, on
July 20, 1971. Susrveillance testing of the main steam line radiation
monitor was in progress with tesis on the “A", "B", and "C" monitors
satisfactorily completec., A high adiacion signal was then simulated
to the "D" monitor and resulted in a trip of Reactor Protection System

(RPS) Channel B, as expected. F
the operator began to reset the
group 2&3 position. He
position but, before he reached
and cleared on the "C" steam
Because the Channel B group 2&3

only the eighty-eight (88) rods
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to turn the switch to the group l&4
that position, a spurious trip occurred
{zticn monitor in RPS Channel A.
scram solenoids had already been reset,
with scram solenoid groups

, reset motion then completed to the
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Dr. Peter A. Korr, -

- . September 8, 1971

The turbine control valves closed down to maintain turbine throttle
pressure at 920 psig. A reacror pressure spike, resulting from the rapid,
partial closure of the turbliae ~ontiol valves, caused steam voids in the
reactor to collapse resulting in & reactor water level decrease of approxi-
mately 20 inches. The feedwater system went into the "runout' mode to
regain reactor water level. Reaclor water jevel then increased rapidiy
and tripped the turbine on high level. The reactor pressure spike (960 psig)
caused by the rapid closure of the turbine stop valves resulted in void

collapse and APRM Hi Hi Flux {low based scram.,
B. Reactor Protection System Lop.c Description \
The RPS is designed with two independent logic Channels A and B.

Each of these channels is divided into two sensor operated and one manual
operated subchainels as Wt . Fleoure 1. Subchannels A-1, A-2, B-1, and
IL~2 are equipped with a sensor, a sensor relay, a scram relay and pilot
gseram valve solenoids (two for zach reactor control rod hydralic control

\

unit). Two subchannels (A=) and 5-3) have a manual scram push button in
place of the sensor and sensor reiay.

The control rods are divided inte four nearly equal groups,
{dentified as Groups 1, 2, 3 and 4. Group 1 and 4 control rods are scrammed
by Channel "A" relays 108A, lCEE and 1094 and Channel "B'" relays 108&B,
108F and 109B. Group 2 and 3 con _ :ods are scrammed by Channel "A"
relays 108C, 108G and 109C and Chaunel "B relays 108D, 108H and 109D,
(See Figure 1 & 5).

A seram requires that @ Channel "A" and a Channel "B scram
relay must be de-energizeu causing the fwo pilot scram valve solencids
on the control rod hvdralic controi unit to de-energize. A minimum of
four scram relays, two in each channel, must. de-emergize to achieve a

scram i.e.: @& Group 1 and 4 plus a Group 2 and 3 scram relay in Channel
"A" coincident with a Group 1 and & plus a Group 2 and 3 relay in Channel
l'Bll'

Resett lng the scram relavs is accomplished through the reser
relav circuit shown in Figure 2. The operator uses a single reset switch
as shown in Figure 2 for the resec circuit. When the reset switch is in
the center position, all switch contacts are open. When the switch is
operated to the right, scram relays for control rod Groups 2 and 3 in
Channels "A" and "B" are reset (re-cnergized.) When the switch is operated
to the left, scram relaya for coutrol rod groups 1 and &4 in Channel A and
B are reset.

A reset circuit is provided and is so arranged that following a
scram signal from Channel A & B there is a 10 second time delay before the
scram relays can be resei. The time delav is provided to allow time for the
control rods to move their full travel before the scram relays can be reset.
This preveuts stopping the control rods in an intermediate pesition in the

core for a scram,



- Dr. Peter A. Horr, -3= . September 8, 1971

A half scram resel 1s permitted without time delay because a half
scram does not produce control rod movement,

Relays 114A, B, C and D ure the reset relays. The ll4 reiays are
energized through the reset switch following a scram. When the 114 relays
are energized their contacts close and euergize the scram relay thereby
returning the scram relays to their normal energized position. When the
reset switch is released, the 114 relays de-energize (see figure 3) but the
scram relays remain energized through their »wn seal-in contacts (see figure 4

The 114 relavs are energized through the reset switch (303 device)
and either the 125 relay contacts or the 122 relay contacts (see figure 3).
Energizing through the 125 relsy contacts permits immediace resetting (as
permitted for a half scram). Fnergizing through the 122 relay contacts
resuits in a ten second time delay before resetting the scram relay (as re-
quired for a full scram,)

The 125 A and B relavs (sece figure 4) are not energized for a
balf scram but they are energized for a full seram, When energized (full
scram) the 125 relay contacts energize the 122A and B time delay relays.
When the 122 relay contacts close after a ten second time delay the reset
relays (l14) are energiz~d to reset the scram relays.

C. Analysis of Events

During surveillance testing, & Main Steam Line Radiation ‘Monitor
sensor was operated on Channel "B" which de-energized scram relayvs LOSF,
Croups ! and &4, anc 108H, Groups 2 and 3 (See Figure 1 subchannel B-2).

The Channel "A" relavs remained energized and, therefore, there was no
movement of the control roda. This is a half scram condition. The test
was completed and the operator was regtoring the RPS to normal by resetting
the scram relavs. Relay 108H was veset (re-energized) by operating the
reset switch in Figure 3 to the right tc reset the Groups 2 and 3 scram
relays and re-energize their scram solencids. The operator was in the
process of moving the res sel.on Lo the left reset position when a Main

o
Steam Line Radiation Monitor on Channel "A" generated a spurious trip,

This spurious trip de-energized scram relays 108 E and 108G
in Channel "A" (See Figure | subchannel A~2). Scram relay 108F in Channel
“"B" had not yec bren reset anc, therefore, the pilot scram valve solenoids
de-energized and initiated insertion of Groups 1 and &4 control rods into
the core (scram) bacause thelr A & B scram solencids were de-energized,
The Groups 2 and J control rods did not scram since only a Channel "A"
Groups 2 and 3 scram relay (108G) ond ecram solenolds were de-energized.
The channel "B" Croups 2 and 3 scrar .e¢lay (108H) tripped during surveil-
lance testing, had already been reset,

At this time relays 108E, 108BF, and 108G were de-energized.
Relay 1258 was energized and time delay relay 122B was timing out. Relay
125A could not be energized because relay 108H had been re-energized .
(See figures 3 & 4.)
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Dr. Peter A, Morr’ b= . September 8, 1971

The operaror then completed his reset actien by turning the
gwitch to the group L & 4 position. This successfully energized reset
relay 1'4A and re-energized scram relay 108E in Chauncl! "A" and the
pilot scram valve solenoids in Charuel "A" groups 1 & 4. This left the
solenoids of Chaanel "A" groups 2 & 3 #nd Chanel "B" groups 1 & 4 de-
energized; no rod gro=p had both Channel "A" and "B" solenoids de-energized.
(See figure 5).

This reset occurred before the control rods were fully inserted
and resulted ir stopping the rod movement at an intermediate position in
the core.

Stopping the rods at an intermediate position in the core
resulted in dropping about 86 MwWe of load. The load rejection resulted
in a pressure transient vhlich in turn caused a high flux scram. All
control rods scrammed normallv and shutdown the reactor.

U

conciusions

L vevicw of the KPS circuitry by Commonwealth Edison and General

Electric indicated that:
1. 7The sireuit functiored as designed and no component failures

occurred,

2. The a'orted goram described herein could onlv occur with a
partiaily reset tvip on one channel coincident with a short
duration trip on the second channel occurring precisely as
the operator is in rhe process of completing the reset of

the trip on the [irst channel.

3. 2 trip on both channels would override the reset functiom
and go to completion even with the reset switch held in a
reset position. A rtest was successfully performed on
Dresden Unit #2 on July 23, 1971 to verify this.

4, The unlt is safe to operate and the RPS provides tie necessary
protection to safely shutdown the reactor.

The Station Review Beard and Nuclear Review Boa:d have each
reviewed the sequence of events 2nd analysis and concur with ‘he above
conclusions,
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