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This report has been prepared in accordance with the "Guidelines to Follow
when Troubleshooting or Performing Investigative Actions into the Root
Causes Surrounding the June 9, 1985, Reactor Trip," Rev. 4. These guide-
lines were developed in response to Confirmatory Action Letter 85-05.

INTRODUCTION

On Sunday, June 9, 1985, normal feedwater flow to the steam generators
was interrupted. The reactor was automatically shutdown and reactor
heat was removed via steaming through the main steam safeties and the
atmospheric vent valves. The water level in the steam generators was
decreasing and at 1:41:03 a Steam and Feedwater Rupture Control
System (SFRCS) full trip was initiated on Channel 1 due to a low
water level in Steam Generator #1 (SG #1). This SFRCS actuation
attempted to initiate auxiliary feedwater flow by opening the steam
supply valve, MS 106, from SG #1 to auxiliary feedwater pump turbine
(AFPT) #1. Five seconds after the initial SFRCS (1:41:08) the
reactor operator inadvertently initiated an SFRCS low pressure trip
on both channels and both sLeam generators. This low pressure trip
of SFRCS is intended to respond to a steam line break or other
equipment failure resulting in depressurizing a steam generator. The
manual low pressure SFRCS trip initiated the following, as designed:

1. Sent a close signal to MS 106 (which was partially open at the
time) and MS 107 (which was closed at the time).

- Sent a close signal to AF 608 and AF 599, containment isolation
valves on auxiliary feedwater path to steam generator #1 and #2,
respectively.

3. Sent an open signal to MS 106A (steam supply for AFPT #1 from
steam generator #2) and MS 107A (steam supply for AFPT #2 from
steam generator #1) in an attempt to operate both AFPis on
opposite SGs.

4. Sent an open signal to auxiliary feed pump discharge valves AF
3869 and AF 3871.

. Sent a close signal to auxiliary feed pump discharge valves AF
3870 and AF 3872.

Each AFPT tripped on overspeed (4500 RPM) approximately 25 seconds
after initial roll.
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This report documents the review of data from previous unit trips,
the 6/9/85 trip, AFPT testing, and other utility overspeed trips to
determine possible causes of the overspeed trips which occurred at
Davis-Besse on 6/9,/85. Based on this review, this report presents
hypothesized causes of the observed overspeed.

Based on review of currently available information, we conclude that
the most likely hypothesis of those considered is introduction of
water slugs into the AFPTs causing overspeed. Based on discussions
with Terry Turbine, water slugs flash as they pass through the
turbine inlet nozzles resulting in acceleration of the turbine rotor.
(It appears that introduction of excessive amounts "rold" water
(greatly subcooled) may slow down the turbine.)

Although introduction of "hot" water slugs is judged to be the major
cause of the observed overspeed, other factors may have contribuced
and will be further investigated. These other factors include:

1)  AFPT governor problems

2) "Double start" due to switchover of steam supply for AFPT #1.

3) Pump discharge flow was through the minimum recirculation path
only.

SUMMARY OF DATA .

In order to determine possible causes of the overspeed trips on
6/9/85, the following data were collected and analyzed. A summary of
the analysis for the 6/9/85 plant trip and several previous trips is
provided.

For each plant trip and surveillance test, the specific sequence of
events was reviewed with particular attention to the following
parameters.

- AFPT speed vs. time

- AFP flow and discharge pressure

- Steam generator pressure and level
- Specific valve line-ups

Figure 1 and Attachment 1 provide a summary of pertinent steam and
feedwater system features associated with the AFPTs (for reference).

A. June 9, 1985 Plant Trip Summary

During the June 9, 1985 trip transient, the following sequence
of events regarding auxiliary feedwater flow initiation occurred:

- Steam flow was initially provided to AFPT #1 via the normal
path through MS 106 and turbine speed began increasing.
This was initiated by a steam generator low level trip in
the SFRCS at 1:41:03. Steam flow to AFPT #2 was not
immediately initiated since a low level condition did not
exist in SG #2 at this time.
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. As a result of an operator initiated low steam header
pressure SFRCS trip (1:41:08), the steam supply to AFPT #1
was switched to SG #2 through MS 106A. The SFRCS also
initiated steam flow through the MS 107A flow path from SG
#1 to AFPT #2.

- The low pressure SFRCS trip resulted in switching the
discharge path from the auxiliary feedwater pumps (AF 3870
closed, and AF 3869 and 3871 opened) and AF 599 and AF 608
were closed. The net result of these actions was to
isolate the feedwater discharge path of both auxiliary
feedwater pumps leaving only the minimum recirculation path
available.

A review of the speed vs. time characteristics for AFPT #1 shows
the typical characteristics of several oscillations prior to
reaching rated speed but the final oscillation was uncontrolled
and increased turbine speed to the overspeed trip setpoint. The
speed characteristics are shown on Figures 2 and 3 of Attachment
2.

A review of the speed characteristics for AFPT #2 shows an
uncharacteristic leveling off at approximately 2500 RPM for

about eight (8) seconds from which point turbine speed quickly
increases to above 4100 RPM, decreases slightly and then continues
to increase to the overspeed trip setpoint. The pause at 2500
RPM could be due to excessive water induction into the turbine.

It should be noted that no previous testing had been performed to
date to simulate a "quick start" using only the cross connects (MS
106A and MS 107A) for steam supply to the AFPTs.

B. Past Plant Trips and Surveillance/Testing Data

Based on our evaluation of previous plant trips and surveillance
testing, we have the following observations:

1) The AFPT speed vs. time characteristic is relatively
uniform for each trip (See Attachment 2).

2) The specific steam supply and feedwater flowpath configura-
tion encountered during the 6/9/85 trip transient has not
previously been duplicated.

The similarities and differences for each of the previous trips
and tests compared to the 6/9/85 event are described below with
particular attention to the hypothesis judged most likely to
have caused the overspeed condition.

1 March 2, 1984 Plant Trip

A review of the trip data indicates that a SFRCS low
pressure trip was initiated during the event due to a stuck
open Main Steam Safety Valve. This SFRCS initiation closed
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the steam supply valve (MS 107) from SG #2 to AFPT #2 and
opened the cross connect valve MS 107A to supply steam to
AFPT #2 from SG #1. This switch of steam supply occurred
21 seconds (12:37:55) after both AFPTs had beea started via
MS 106 and MS 107. A review of the speed vs. time character-
istics (see Figures 4 and 5 of Attachment 2), show that
AFPT #2 experienced a decrease of approximately 1000 RPM at
sixteen (16) seconds after the SFRCS low pressure trip.
This speed decrease may be attributed to excessive water
being picked up from the MS 107A line and being carried to
the turbine.

The following differences between the 3/2/84 event and the
6/9/85 event assist in explaining why the AFPTs reached the
overspeed trip setpoint on 6/9/85 but not on 3/2/84.

- On 3/2/84, since MS 107 was open and heating the line,
opening MS 107A introduced only 250' of cold piping,
thereby reducing the amount of water introduced to the
turbine.

- On 3/2/84, additional water may have been introduced
by opening MS 107A because the steam lines were not
drained periodically at this time.

- On 3/2/84, since AFPT #2 was pumping approximately
1000 GPM, if a slug of water occurred from opening of
MS 107A, there would have been more resistance to a
speed increase as compared to the 6/9/85 event when
only a min-recirc flow path was available.

- On 3/2/84, both AFPTs had the Woodward PG-PL governors
installed.

January 15, 1985 Plant Trip

This event initiated a SFRCS trip on low SG level which,
due to valve control changes made during the 1984 refueling
outage, opened all four steam supply valves to the AFPTs.
Also, AFPT #2 had the new PGG governor installed during the
1984 refueling outage. The speed characteristics are shown
on Figures 6 and 7 of Attachment 2.

The following differences between the 1/15/85 event and the
6/9/85 event assist in explaining why both turbines tripped
on overspeed on 6/9/85 but not on 1/15/85.

- On 1/15/85, due to the pipe configuration, initial
steam flow to both turbines would have been via the
normal flew paths, MS 106 and MS 107. Therefore,
initial heating of the respective lengths (360’ and
125') may have occurred prior to steam flow through
the cross connects resulting in less total mass of
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Technical Specifications. These tests were rum on the
normal steam supply path via MS 107 and with the pump
discharge valves closed (i.e., mia-recirc path open). Lesc
than 24 hours prior to these two (2) tests some additional
testing was done on this same turbine using the same valve
line-ups. This prior testing was performed for trouble-
shooting. Due to the prior testing, the steam lines may
not have been cooled te ambient conditions prior to the two
(2) operability tests being run. The speed characteristics
are shown in Figures 10 and 11 of Attachment 2.

A review of the speet vs. time characteristics shows that
the first run exhibi.ed speed increases which appear to be

a series of step changes rather than a constant acceleration
to rated speed. The second run (performed immediately

after the first) shows a constant rate of acceleration to
rated speed. This is attributed to the fact that the steam
lines were already heated, therefore, there would have been
less condensation.

June 2, 1985 Plant Trip

This event initiated a SFRCS actuation on low SG level.
Both AFPTs were supplied steam from their respective steam
generators via MS 106 and MS 107.

The speed characteristics are shown on Figures 12 and 13 of
Attachment 2. A review of the speed characteristics for
AFPT #1 shows the typical characteristics consistently seen
on AFPT #1 (i.e., several oscillations prior to reaching
rated speed).

A review of the speed vs. time characteristics for AFPT #2
shows a fairly steady increase to rated speed but the speed
continues past the high speed setpoint (3710 RPM) to
approximately 4000 RPM for about three (3) seconds. The
turbine then decreased speed and controlled at the high
speed setpoint. During the initial increase to rated
speed, the speed increases are seen as step changes rather
than a straight line. These step changes, and the increase
to approximately 4000 RPM, may be attributable to water
slugs.

The following differences between the 6/2/85 event and the
6/9/85 event assist in explaining why both AFPTs reached
the overspeed trip setpoint on 6/9/85 but not on 6/2/85.

- Both AFPTs were running on the normal steam supply
paths via MS 106 and MS 107, therefore, there could be
less condensation reaching the turbines.
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- Both pumps had a discharge path available other than
the minimum recirculation path, therefore, any speed
increase would be accompanied by a corresponding flow
increase, thus maintaining loading on the pump. This
flow path was not available on 6/9/85.

June 9, 1985 Testing (Post Trip)

After the plant trip, a quick sta:’' test was performed on
each of the AFPTs. These tests we ¢ run on the normal
supply paths via MS 106 and MS 107. Both pumps discharge
valves were closed such that only minimu» recirculation
flow was provided. These tests were run approximately ten
(10) hours after the AFPTs had been shut down, therefore,
the lines were still warm and condensation would not be
expected. The speed characteristics are shown on Figures
14 and 15 of Attachment 2.

A review of each speed vs. time characteristic shows a
constant acceleration to rated speed. AFPT #1 does not
exhibit oscillations seen at other times. The "smoothness'
of these graphs may be attributable to the fact that
minimal condensation would be expected since the lines were
already heated. é

G Modifications

During the 1984 refueling outage, the #2 AFPT governor was
changed out from a Woodward PG-PL governor to a Woodward
PGG governor. The new governor was supplied with 7 1b/in
buffer springs and a 30 second speed setting bushing.
Prior to startup from the 1984 refueling outage, the 7
Ib/in buffer springs were changed to 26 lb/in buffer
springs by a Woodward Governor representative. The speed
setting bushing was changed from a 30 second bushing to a
15 second busing on 4/12/85 to ensure that AFPT #2 could
reach rated speed and deliver flow to the steam generators
in less than 40 seconds as required by Technical Specifications.

During the 1984 refueling outage, the control logic for the
steam supply valves to the AFPTs was changed to allow all

four valves (MS 106, 106A, 107 and 107A) to open simultaneously.
After the 3/21/85 plant trip, the change was revised so

that MS 106A and MS 107A would open only on a SFRCS low
pressure trip. This revision was made based on the hanger
damage found after the 3/21/85 trip. This was considered a
prudent action, the hanger damage was potentially attributable
to water slugs.
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Maintenance History

The maintenance work done excluding oil replacement since the
1984 refueling outage for AFPT 1-1 is as follows:

1. Replacing of governor control motor (6-2-85),
MWO# 1-85-1876-03.

NOTE: Investigations are currently underway to determine
cause of motor failure.

2. Adjustment of govermor slip clutch (6-2-85),
MWO# 1-85-1878-00.

3. Replace low speed stop roll pin (6-2-85),
MWO# 1-85-1878-01.

The maintenance work done excluding oil replacement since the
1984 refueling outage for AFPT 1-2 is as follows:

1. Changeout of speed setting bushing (4-12-85),
MWO# 2-83-0136-11 (See Modification Item C.3. above).

A review of these maintenance records does not reveal any
evidence that could support the overspeed trips of 6/9/85.

Investigation of Overspeed Trip Problems at Other Utilities

Various resources have been used to determine if other utilities
have had similar failures of the AFPTs on overspeed.

NPRDS had only one overspeed trip reported. This occurrence was
the result of the failure of a Woodward Governor ramp generator.
A ramp generator as discussed above is not incorporated in the
design of either the PG-PL or PGG govermor.

"Nuclear Power Experience" reported a total of 10 overspeed
trips which are summarized below:

i. Four (4) AFPT overspeeds were reported due to condensation
in the line.

2. One (1) overspeed was reported due to a "double start"
(i.e., interruption and re-introduction of steam supply
when the turbine is already rolling).

3. One (1) loss of suction overspeed was reported (i.e., pump
loses suction oressure which effectively reduces pump
loading).

4. There were four (4) overspeed trips due to governor problems
as listed below:
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- Low 0il level in governor

- Mechanical misadjustments

- Failed speed sensor (applicable to EG governor only)
- Apparent governor valve sticking

The final source of information was the Nuclear Network System.
One (1) response was received which indicated the possibility of
turbine overspeed due to water in the steam lines.

. CHANGE ANALYSIS

The differences associated with the 6/9/85 trip compared to previous
trips and actuations are listed below (conditions listed below
existed only on 6/9/85 trip).

1. Both auxiliary feedwater containment isolation valves (AF 599
and 608) were closed when overspeed occurred. Pump flow was
limited to the min-recirc flow.

2. Both AFPTs were running solely on the cross connect steam supply
valves (MS 106A and 107A) at the time of the overspeed trips.

3. AFP #] was started on steam from MS 106 but then was switched to
steam from MS 106A.

These differences are discussed in more detail in Section 11,
Summary of Data.

HYPOTHESIZED CAUSES OF OVERSPEED

From the above data and from discussions with the turbine vendor,
Terry Turbine (Ken Wheeler); MPR Associates Inc. (Phil Hildebrandt,
Bob Fink, and Tim Clarke); the following list of possible causes of
overspeed was developed.

A. Water slugs in steam piping to the turbine due to residual

condensatico or rapid condensation of steam while heating long,
cold steam supply path to AFPTs

This hypothesis is judged to be a viable description of the
cause of the observed AFPT overspeed trips. Terry Turbine
indicates that the introduction of water slugs which flash
through the nozzles may result in an overspeed condition.

The piping between the steam isolation valves (MS 106, 106A,
107, 107A) and the AFPTs is at a temperature near ambient
conditions. When the isolation valves are opened, steam at
about 500° to 550°F i: introduced.

Steam will be condensed in these lines during initial steam
introduction and line heating. Preliminary calculations indicate
that several hundred pounds of water may be formed in these
lines. This condensate is expected to form water slugs, parti-
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cularly in the long, approximately horizontal crossover lines
downstream of MS 106A or MS 107A.

It is noted that damage to pipe hanger supports on these lines
has been experien.ed previously, apparently due to tramsient
operational loads. Steam flow loads would not be expected to
result in hanger damage. Water slug formation or water hammer
may produce these loads. (Investigation of the pipe hanger
support problem was in process prior to the 6/9/85 event.)

The design for the AFPTs is a single stage turbine configured
similar to a bucket type "water wheel”. This design is considered
susceptible to increased speed excursions when water slugs are
introduced. Analyses are currently being performed to confirm
this hypothesis.

AFPT 1-1 rolling on steam from MS 106 prior to receiving steam
flow from crossover ("Doubie Start")

This mechanism may be a contributor to the overspeed trip on
AFPT 1-1, however, it is not considered likely. Discussions
with Terry Turbine, as well as auother utility, indicate that if
the turbine is rolling, and steam flow is stopped and restarted,
the turbine may overspeed. This is because by the speed setting
bushing (the internal piece that comtrols the acceleration to
rated speed) being ineffective due to the prior rotation of the
turbine which has increased the governor oil pressure to its

operating pressure. Since the governor oil pressure is established

and comtrolling, loss or reduction in steam flow results in the
governor valve opeaing in an attempt to increase steam flow.
When full steam pressure and flow is reestablished, the governor
valve is open further than necessary and cannot close quickly
enough, resulting in an overspeed condition.

This sequence may have occurred for AFPT 1-1 as a result of
initial roll of the turbine on steam from MS 106 followed by
closure of MS 106 coincident with opening of M§ 106A. However,
examination of the trip event sequence suggests that steam flow
would not have been interrupted during switchover from MS 106 to
MS 106A as the steam source.

Although considered unlikely, this hypothesis will be tested.
Sudden decrease in load due to sudden flow reduction when

discharge flow is abruptly stopped at the closed valves AF 599
and 608

This hypothesis, although viable, is judged unlikely to have
caused an overspeed trip because discharge piping is assured to
be full at all times thereby causing the pumps to operate at
min-recirc conditions until the discharge valves are open.
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It is noted that pump operation or min-recirc only may be a
contributing factor to the overspeed because of the decreased

pump load.

D. Governor problems (low oil level, improper settings, etc.),
including governor valve and linkage

AFPT #1 has the previously used Woodward PG-PL governor which
has experienced speed control oscillation problems, AFPT #2 has
the new Woodward type PGG governor design which was installed
during the 1984 refueling outage which has not indicated any
oscillation problems.

Neither governor apparently could respond to prevent the cause
of the turbine overspeed. However, it is not considered that

failure or malfunction of the governors was the cause based on
the following:

The speed graphs for th - trip indicate that the governors
were controlling speed .s designed during the initial
turbine acceleration.

2. Post trip testing shows proper operation of both governors.

3. The governor on AFP #1 is a PG-PL model with external
Bodine motor for remote speed setting, while the AFPT #2
has a new PGG model with an internal motor for remote speed
setting. It is considered unlikely that both of these
governors would fail at the same time in a manner capable
of causing an overspeed trip on the turbines.

4. The governor valve was free to move during the trip as
evidenced by the initial decrease in speed after both AFPTs
began to roll.

However, since we have limited experience with the PGG governor
(installed during 1984 refueling outage), we plan to further
evaluate whether problems with this governor could have contributed
to the overspeed. Prior to installation, an engineering evaluation
was performed on the PGG governor, which concluded that this
governor should be functionally similar to the PG-PL governor.

E. Loss of pump suction source, resulting in no pump load

This is not considered a viable hypothesis, since the control
room alarm printer shows no evidence of low pump suction pressure
prior to the overspeed. Also, the | psig pressure switch on the
pump suctions did not close the steam supply valves. Further,
there was no decrease in discharge pressure as would be expected
if the suction pressure were lost.

DVW:CER: 1rh
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ATTACHMENT 1

: Supply Fiping Lavout to AEPTs

Figure 1 preseats a schematic representation of the steam supply
Piping to the Auxiliary Feed Pump Turbines.

The piping configuration downstream of the 4 steam supply isolation
valves are described in more detail below.

1.

MS 106 (SG #1 feed to AFPT #1) - The pipe length of this run is
approximately 360 feet. Immediately downstream of MS 106 is a
downhill run. The length of the pipe run has several vertical
drops interrupted by horizontal runs. Total vertical drop is
from elevation 623' to elevation 565'. Any condensation is
expected to become entrapped in the steam flow or be carried as
small slugs.

MS 106A (SG #2 feed to AFPT #1) - The pipe length of this run is
approximately 650 feet. Immediately downstream of MS 106A is a
290 foot length of essentially horizontal pipe. After the
steam/water has traversed the initial length of pipe, it ties
ianto the length of pipe described in item 1 above, which is
immediately downstream of MS 106. The 280 foot length of
horizontal pipe could allow large water slugs to form prior to
entering the downhill run.

MS 107 (SG #2 feed to AFPT #2) ~ The pipe length of this rum is
approximately 125 feet. Immediately downstream of MS 107 is a
downhill run. The total length of the pipe run has an almost
continual downhill flow (i.e., very few long lengths of horizontal
pipe) dropping from elevation 623 to elevation 565. Any condensa~-
tion is expected to become entrapped in the steam flow or be
carried as small slugs.

MS 107A (SG #1 feed to AFPT #2) - The pipe length of this run is
approximately 375 feet. Immediately downstream of MS 107A is a
250 foot lemgth of essentially horizontal pipe except for a 7
foot rise near the end of the run. After the rise is a short
horizontal run and then the steam supply line has a 14 foot drop
and is tied to the steam supply pipe described in item 3 above,
immediately downstream of MS 107. The rise, after a long
horizontal run, will enable water slugs to form at the bottom of
the rise and be carried downstream after filling the pipe.

Page | of 2
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ATTACHMENT 2

AUX FEED PUMP 1-1 SPEED DATA
JUNE 9, 19685 - TRIF

e e R b T b b R

DATA TIME AFFP 1-1 SPEED
POINT ( 8008 )
.'...-..-.‘,l.------'-.'..--.'.-.-..’----.....-...-.-'

1 01:41:06 579

- Ol1:41:07 4325.9

S 01:41:08 807.1

4 01:41:09 ?48.7

- Q1:41:10 1418.1

) Ol:41: 11 L793.7

7 01:491:12 «290.5

=] 01341313 2472.9

S 0l:41:14 1703.3

10 01:41: 18 NO DATA
11 D1:41:16 1793.7
12 wisd1:17 2867%5.2
13 Ol:41:18 =0, 6
14 D1:41: 1% axil.8
18 Gl:d1:20° 2471.3
16 Cl:41:21 <404, 2
17 O1:31:22 <801.0
18 01:41:23 43%52.9
15 01:41:24 4616.0
20 01:41:295 >313.90
prd | Ol1:41: 26 1918.8
v 01:341:27 o e
e 01:41:28 1024.4
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AUX FEED PUMF (-2 SPEED DATA
JUNE 9, 1988 - TRIP

DATA TIME AFF |~2 SFEED
FOINT t 8018 )
w-.mumm------.--mm---.-.--u-
1 CGldistt oo 4
e Olsdist2 56S.7
S Oled1313 $70.2
| 3 01:41114 1500, 6
| S Oled1:1S NQ DATA
. s Olsdisle a599.3
7 Qli14isl?7 1786.8
=] Olsd1:18 1923.1
] s 01341319 e182.0
| $0 01141120 238, T
) 1! Ol1s41821 -oB9.95
ie Ulsdls32 23%1.9
i3 Oled1122 2478, 3
i 1 Glidlsze 24s0,3
| 1S Oledl12S, 23%6,.8
_ is Uitdl:ls 2379.7
| 17 Qlid1:27 2428.6
‘ 18 Oitdi:128 =433,
| 19 Ols41329 2987.8
| 20 Ol1d1130 4118.4
! 4 | Olsd131 J62.6
| s 0134132 4172. 2
; 23 01841333 d4162.4
-4 Olsdis 24 d419.8
| - OVitd41138 4%540.,9
i 26 Oitd41:3s 4558.7
I 27 BINT I B 4748.%
<8 Oisd41:78 2820.9%
! 2 01141139 2120.9
>0 Olsdid0 1476.2
31 Oltd114 117%.8
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ATTACHMENT 2

AUX FEED PUMF 1-! SPEED DATA
MARCH 2, 1984

R b L e T T T T T T T Tt FTRSsSesEnToSox

DATA TIME AFF 1~1 SFEED
POINT ( S008 )
mmm-.m.-.muom.u-u-.-.-------..-..m
! 12837139 18.3
- 12337141 20,9
- 12¢e 27142 1608. 6
, s 12337142 1310, 1
) -] 12877144 MO DAaTH
| 7 12837148 NQ DATA
S 12127146 787.%
i 3 12137147 7458,0
i 10 12137148 1070, 8
i il 12137549 NG DATA
| - 12827150 1954%9.4
| e 1243781 1482. 9
| 14 121382 1499, 1
I 1S 1243783 ° 1415.1
| ts 12177184 1400,%
| | ¥4 12137188 13835.4
- 18 12:37:1%6 1381.0
. 19 12137187 1374.2
' a0 12: 27158 ST b
| a1 1213159 1763.9
. a 12: 78300 138%.0
I a3 12138101 i NO DaTH
a4 2138102 NO DATA
| 2 12138103 2087.4
28 12128104 =>18.7
a7 12128408 avTa. %
s 12138108 NO DATA
29 12128:07 2638, 1
b W] 12128108 =782.7
b 41 12178109 2929, 2
4 12138310 NO DATA
b4 123382 11 Je2%.3
3 12178012 NO DATA
>3 125313 NGO DATA
sé 12138114 NO DATA
-2 12178118 3612.9
29 =t38s17 NO DATA
40 12128218 NO DATA
41 12138119 NO DATA
42 12138120 I8e4.1
47 121268121 J61%.4
44 12139 22 T649. 6
4% 12:38:23 Jes4,.2
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ATTACHMENT 2

~AUX FEED PUMF 1-2 SPEED DATA
MARCH 2, 1984

a CATA TIME AFF 1=2 SFEED
} POINT ( 8018 )
‘.‘.-.‘.8.--“-...--..-.-.----..---‘-...--.--...-..-Ist
| 1 12:37: 39 23.2
e 12:37:140 23. 6
b 12:37: 41 199.1
< 12337:42 421.0
| s 12:137:43 1938.3
1 & 12:37:44 NO DATH
v 12337: 45 NO DATA
= 12:37: 46 1363.9
® 12137147 1666.7
10 12:37:48 1947.5
8 12837:49 NQ DATA
12 12137:50 a=b7.43
13 22 57391 =443, 2
14 12:37182 2489, 5
1S 12: 3783 -S84.9
16 1213724 i o P
7 12837158 28353,
18 121371 %6 2%48.7
i9 12837257 3041.5
20 12:37188 Z078.1
| 21 12:37:59 S207.6
1 22 12:38: 00 256.4
e 4 12:38: 01 NO DATA
- 12:38302 NO DATA
b 12:383032 3234.6
, - 12:28:04 >58%.8
r 7 12:38: 08 -407.8
- 12:3B:1 06 MO DATA
29 12:38307 >4%S1.8
0 12:78:08 2424.9%
. - 12:378: 09 7488.4
32 12:38: 10 NO DATA
| —-— 12:38:11 2304.0
| 4 12178512 NQ DATA
r > 12:38813 NO DATA
| = 12:38s514 NO DATA
; o7 12:138: 19 21080
1 - 12:28: 16 TO78.1
39 12: 378117 NO DATA
J 40 12:38:118 NQO DATA
41 12378119 NC DATA
42 12138120 el
47 1228121 3368.7
34 12:38122 oa12.7
as 12138320 >49%.7
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T S S ——

W, we—

AUX FEED PUMP 1-1 SPEED DATA
JANUARY 18, 1385

DATA TIME ~AFF 1=-1 SPEED
FOINT { 5008 )
'-.-.....-’...-...-.-“-‘”.....'.-..-..-.-.-.----....-
- ls'batss :':‘.
= 12:28:1 36 ' 454,85
3 123838237 777.8
3 12:28: 78 1210.0
- 12181 39 NO DATA
-] 12:28: 840 MO CAaTa
5 12128 41 ol
8 12:28:42 1681.3
4 2128142 ’7’.é
1 P o3 ..B 44 ’5
11 1-:-8:44 NU DAYA
12 2128148 1¢15.8
13 1::25:4' 208 .
L& 12:28:148 NG DRTA
15 12328149 7 NG DATA
14 12:38350 =765, 1
17 12:138: 81 2770.8
18 12128152 T407.8
19 12128183 NGO DATA
el 121 28: 4 et ) P
- 12:128: 55 k3. b
i ‘:.3150 >437. 1
a3 2128t 57 J498, 2
P xZ::B:SG T446.9
- 12: 28159 s615.4
a 12129100 NO DATA
27 12:29:01 649,686
- 2129102 355%.8
- 123 29303 ub(’ao.
3 2:29:04 I615.4
et 12:29:05 T688.6
b7 12129106 3813.2
- ‘-'."‘J’ :.‘2.
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3 ume‘-L

(23S) 3Nt
o% SZ oz N o

»

ATTACHMENT

E B - y - —r— g — k2 ——y .
W -8 9 —S -
L -+ - — - % — 4
— :
4
—— & - - b— 4
- 4 S —
- 4
41— p— — -~ — —— R = —
P TR WS = * 4 4 . .-
R -4 = ——— 8 -4 =
- —4 -4 <>y
-
- 4—-1—¢ ——
- e
. o W — —p— e e B B 4+ — 84— -
——r——1 - - —9 - - — 4 4 b
-
——a- — - & - I mae anp SEE SEE S B B N>
B
l*\k‘
> N U . - - -1 —
- - - -9 4 - = - - b — b —
S S TN WS S - - - - -4+ 1114 ¢
- - 1111 - -
- I%!ATL - . - el el e e BB
——4— - - .. -y o S . S e W e -
— —— - A nt 4 —& :
- —- AYI 4 —
) A 4 - S == = ——3 -84 8 - - R
—t e e B B ;- - -

S0

ol

0z

s

0¢

SE

Ooe

St

Page 10 of 28

000! * Wad ' 33345



e 4 A e A e

ATTACHMENT 2

AUX FEED PUMF 1-2 SFEED DATA
JANUARY 135, 198%

DATA TIME AFF 1-2 SPEED
POINT { 8018 )
LA L L L L B b T Tl Tl LT T T R e gy EETENNEESURSReS AR SN

1 12120154 8.4

: 12:28:98 282.1

, s 121201 56 1197.8
4 12128197 2118.4

s 12:128: 58 147%.7

' s 2128199 1390, 7
I 7 12129500 MO DATA
3 121291014 1992.4

I - 12129302 1845, 4
10 12129302 1822.3

I 14 12129104 19185.3
| 2 12129108 1490, 8
| e 2129108 1476.2
: 14 12139107 ld400.4
18 1212% 108 7 1468.9

| 1& 12129109 1468.9
17 12129310 1471.3

} 18 12129111 1817.7
: 19 12129112 J002.4
I - 12029012 2992.7
! 2 12129114 2031.7
; a3 12129119 2024, 4
' b4 12128118 2982.9
24 12129817 29976

a8 12129118 Tul4.4

26 12129119 3026.9

2 12129120 J08s.2

8 12129121 088,98

; o 12029122 3097.7
-0 12:291 23 J109,9

b 12:29:124 2127.0

ca 12129128 S139.2

b .1 12129126 T148.95

T4 12129127 7198.7

38 12129128 2101.23

e 12129129 317%.8

37 12129 20 17%5.8

e 1212 3 2180.,7
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ATTACHMENT 2

AUX FEED FUMF (-2 SFEED DwATA
MARCH 21, 1585

5
3
i

DATA TIME AFF 1-2 SPEED
FOINT { 801B )
R S N R I N N I N N T EAN S S NN NSNS EmEE
1 19:54: 15 =8.1
- 19:54: 15 &16.6
3 19:54:17 166%F.1 -
3 19:54:18 1820.1
- 19:54: 19 1188.90
& 12384120 1422.5
7 19:54: 21 -
e 19354: 22 1466.4
9 19:54: 237 1498, 2
10 19:54: 24 520. 1
11 19:54:28 NG DATA
b4 19:84: 28 1S561.7 -
19:%54:27 18-1-C P
14 19:354:28 . 1547.0
| 19:54: 29 1566.5
H 19:84: 30 1564. 14
17 19:154;: 31 1608.1
18 19:854: 32 1686.2
15 19:54: 33 1776.6
=0 19:%4: 24 1803.4
- 19:54;: 2% 1874.2
b 19:84;: 26 1928.2
| p .1 19184127 2038, 4
| 2 19154 38 2147.7
< | 19:S4: 39 aalb.l
- 19:94: 40 b b a0 S
a7 19:54: 41 e e PR
- 19:34:42 2201, 8
| o 19:54:43 2428.3
| 30 19:54: 44 2614,.2
| s1 19: 54148 2421.2
| c2 19124346 2614.2
\ b4 19:84:47 “&04.4
& 19:154:48 602, G
| 3% 191541 49 NO DATA
| 3 19:54: %0 2238.7
[ 3 19154451 NO DATA
| s 19:54: 52 NO DATA
) 3 19:54: 57 1825, 4
| 49 19:54: 54 1802.4
| a1 19:54: 5% NO DATA
| P 191841356 b 3.3 ]
i 4z 19154187 Jed47.1
|
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ATTACHMENT 2

AUX FEED PUMP 1~2 SPEED DATA
AFRIL 12, :!985 - FIRST RUN

DATA TIME AFP 1-2 SPEED
POINT ( 8018 )
a-m.--.-----..-.---.------..-----.---..-----.---.---

1 04:09:13 o5 2

2 04:09:14 30.95

. 04:09:15 74.5

- 04:09: 16 716.7

- 04:09:17 1962.1

& 04:09: 18 1744.8

7 Q4:09: 1% 1998.8

8 04:09: 20 2123+3

e 04:09: 21 2172:.2
10 04:09: 22 “203.9

11 04:09:23 2457.9
12 04:09:2 2448.4

13 04:09: 25 2792.4

14 04:09: 26 3503.

15 04:09:27 _ 3678.°%
16 04:09: 28 2698.4

17 04:09: 29 S7T2as

18 04:09: 30 3698.4

19 04:09:31 3710.6
i 04:09: 32 3759.5

4 | 04:09:33 3801.0
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'“.-‘-".‘.-....-.‘.-'-.‘--‘.....---.-...'-..'--’:.&-.

DATA TIME AFF 1=-2 SFEED
FPOINT { 8018
-..--‘--..'...--.--..-.-...----'--....-ﬂ'...-.--. == o
1 04:17:06 - 7. P8
- 04317:07 <. 6
= 04:17:08 387.1
< 04:17:09 2199.0
S Q4317210 1847.4
) Od4317: 11 2148.3
7 V4317312 2201.5
8 04:17:13 2404,.2
s C4:17:14 2633.7
10 04:17:15 -858.9
11 Dd317318 =078.7
12 Q43117217 w02
13 04317218 e
14 04:17:19% =&78.9
S 04:17: 20 S678.4
18 Q4317: 21 <691.1
17 04: 17122 R 8
18 04:17:23 =710. 6
1% U4: 17:24 bt 8- 4
20 Q4317325 STi7.Y
21 04:17: 26 . o g 4 28

ATTACHMENT 2

AUX FEED PUMF 1-2 SFEED DATA
AFRIL 12, 1985 - SECOND RUN
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ATTACHMENT 2

AUX FEED FUMP 1-1 SFEED DATA
JUNE 2, 158S

DATA TIME AFF 1=-1 SFEED
POINT ( 8008 )
."“..-.---.---..--..-"-......-.’..-'.."-.'.-..--. =
1 06:08: 76 A8 2
2 06:085: 37 1285.8
- Vb3 08: 38 207.0
- 08:05: 39 1092.7
-~ Ce&108: 40 1627.4
& 063:05: 41 2470, 1
7 Qes0Se:42 1837.4
g 08:05: 47 1427. 3
4 063 05: 44 1246.6
10 063 08:45 892, 3
11 063051 48 2158.1
12 V&: 0847 1769.2
13 Qe 05: 48 -84¢.2
14 06:05:49 - 20748
15 063035: 50 S041.5
18 U631 0%: 8 eTob. S
4 06108152 SU80, 6
18 06:0%8: 52 SO .2
19 U3 05: 54 ~>188.6
20 06:03: 58 3241.8
. V6108186 -—19.9
22 06:08: 57 5 v e iy R
p - 06:05:58 ooél.4
=4 Co105: 9 S366.7
- 063 06:00 3598.6
| P Q8:06:01 ITé1.4
| =7 0&6:06:02 o B85.8
2 063206307 SeB81.0
s 0é6:06:04 S407.8
=0 0D6:06: 05 3398. 6
by | 086:06:06 400,95
e 0&306:07 S33I9G.7
o 0&6: 06108 T4eB. 7
]
|
|
|
:
1
1
?
1 Page 21 of 28
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e -
LR O 109 § O T S

~ 3y EUM 1ol /BN HAFa

mJr FESL PUNMF 1=-o ’ a4 UMM

JUNE 2, 198S

CATA TIME AFF 1-2 SPEED
FOINT { 3018 )
a...‘--.'.-.....-l-‘.-.-...---3-....'...-..-SIRC.I.-.-

1 06:05: 21 A0, 7
- 063 05:22 A0a. 6
o 06308: 23 1627.6
<+ 06 0S: 24 =418.8
< D83 0%: 2S5 &00, 7
s UhsO%:i 2 =113:8
7 083 08: 27 ei7d. 9
g Qe:08:2 e & e A
9 Vet 03z 2 2460, 2
10 D& 08 30 xR
11 0&:05: 21 «519.0
ie C&:08: 32 =629.8
13 V6309133 —e41.9
14 Oe:0S: 24 -687.4
is 06308325~ oy § % 1
16 06:0S: 36 a728.7
A 06:03:37 >144.1
18 0&6:0%5:78 <144, 1
15 06:08: 39 T149.0
oy 06:CS5: 40 T146.95
- 06:05: 41 T149.0
p 06:0S:42 -1%8.7
e Q6:035:473 =170.9
-4 0&6:08: 44 e200.2
=9 06:0S:4S S283.3
=6 06:05: 44 <812.7
- 4 06:08: 47 ~48E.4
i = O&: S 48 Bt e PG
29 06305:49 ou7b. 2
bl 0&: 053 50 S610.5
b ¢ Cé305: S -b6354.5S
47 06:05: 52 T6688.6
., oA 063 08: 83 . & o 4 S 4
-4 06:0S: 54 ~781.4
Pt 06:05:SS -827.8
hut ] 06:05: 56 5866.9
54 4 06:08:57 =920. 8
g 06 0S: 58 40TT.0
P 062 0%: 59 0235.2
<0 Q&1 0es O e
31 0830601 2710,9
42 Dot destil <87 9+1
<7 e 06207 J8%5e. T
a4 Geses 4 et~ 54 5 TP
42 V&3 0805 SBOUB.T
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AUX ~FEED PUMP * 2
DATE: _“/2 /35

jo »7 afey

SPEED , RPM x 1000

35

30

05

—
-
4

- - N Emmn e e —}-» — b - -4 -4 4- -
e —— —
- —$— —S—4 - — -
S S

—- —— — — g ———a—
BE San mams e anae mens - g e saman
S omm g — o{}— e — —_— 4 —1 -
- —
4+ -

]

—

LINIKHOVLILV

5 10 5 20 25 30
TIME (SEC )

BY |CKD

<ER Isyo

H,:un- 13



ATTACHMENT 2

AUX FEED FUMFP 1-1 SFEED DATA
JUNE 9, 1985 - TESTING

DATA TIME AFP 1-1 SPEED
FOINT ( 5008 )
e 2 2ttt Tttt 2 2 2+ 2 2 2+ 2 F 2+ F F 23 P F - F 2 O E L EFFF
1 13:49:432 42.7
- 17:49: 44 NO DATA
- 12:4%9: 45 623.9
4 17:49: 48 1007.3
S 13:49:47 1942. &
& 17:4%:48 1876.7
7 1T7:4%: 49 NG DATA
3 12:49: 50 1412.7
S 13:149: 51 1884.7
10 13:49: 82 2as8.1
11 13:49: 53 2obl.6
12 1J3:49: 354 2%67. 686
p S 17:45: 5% =638B. 86
13 17:49: 8¢ e’ =8.%
15 13:49:57 «821.7
ié J:45:58 =370,7
4 5 S:149: 5% S107.9
18 12:50: 00 NDO DATA
19 13:80:01 2=00.4
20 13:850:02 NGO DATA
21 13:S0:03 NO DATA
- 4 17:S50:04 NQ DATA
b S:50308 NO DATA
2 13:50:06 3586. 1
25 15:350307 NO DATA
- 12:50:08 NO DATA
27 13:350: 09 -595.8
s 12:50: 10 o b IR
29 13:50: 11 SS83.6
30 138850z 12 o596, 3
31 13:50:13 ID76.3
- 13:50:14 360S8.6
e 135185018 8227
T4 13:50: 16 622,
- 13:50:17 NO DATA
3 13:80:18 NO DATA
7 13150219 NO DATA
k< 133503220 3622,
> 13:150: 21 NO DATA
30 134850322 J639.8
41 13350323 3629.8
42 13350124 LT S
47 158503 25 6325
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AUX FEED FUMP
JUNE 9,

b
OO NO e ) -

=

A4 1)

L
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e e
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J

DRSNS
Lk

tar
&

1
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L
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ol
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4

PR
&0

4
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ATTACHMENT 2

1968 -

TIME

12:34: 82
2:34:53
12:34:54
12:34: 85
12:34: 56
123 34: 57
12:34:58
12:34: 59
12335100
12835101
123139102
12:35:02
12:78:04
12: 35108
12: 35106
1<:SuI 07
12:35:08
12:38:09
12835310
12:35:11
12139312
12: 35313
12:38:1 14
2333:15
12333316
121339317
12:35: 18
2515535 19
12: 335320

1™, "B, ™
bdems vl s s

121332 22
123 383 23
12:38: 2

12135128
12:38: 26
2:35:27
12:35:128
12:35: 29
12338:30
12:38:31
12: 39132
12: 383 33
12:35: 74
125585179

12:38: 36
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1-2 SPEED DATA

TESTING

AFE

B B i R o R P R R R e

1=-2 SPEED

{ 8018

et e b e e 2 T e

it PO S
sB82.2
NO DATA
2089.1
1610. %5
=054.9
NO DATA
2028.1
s @ PR
NO DATA
NO DATA
a731.4
NO DATA
T092.8
NO DATA
NG DATA
1 e

S3691.1

ToIE =
- £ l-ltd

NO DATw
Sl oash
e i . P
2682.8
NGO DATA
2627.6
SS71.4
NO DATA
NO DATA
NO DATA
NO DATA
NO DATA
NO DATA
vallsl
NO DATA
-219.8
NO DATA
S122.
2092.8
J036.6
NO DATA
2951.2
914,85
2B48. 1
2794.9
2765.6
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ACTION PLAN PLAN NUMBEN  |PAGE e
s S o’ 1A 1o 6
LT ' o DATE PREPARED |PREPARED BY
AUXTLIARY FEED-PUMP TURBINE (AFPT) #1 OVERSPEED TRIP (Rev. 1) | 6/24/85 C. E. Rupp
' SPECIFIC OBIECTIVE Wilczynski
D, Missig
_Verify hypothesis to support root cause determination. - A P SIS
STEP e T e CASSIGNED | START | TARGET | DATE |
NUMBER ACYION STEPS |REsPONSIBILITY TO DATE DATE | COMPLETED
ALL STEPS OF THIS ACTION PLAN ARE TO BE PERFORMED IN |
ACCORDANCE WITH THE LATEST REVISION OF "GUIDELINES TO
FOLLOW WHEN TRQUBLBSHOOT!NQ OR PERFORMING INVESTIGATIVE _ A
ACTTONS INTO ROOT CAUSES SURROUNDING THE JUNE 9, 1985
i e : a
REACTOR TRIP".
‘? +
1.0 | Test of Hypothesis D: Governor Malfunction Caused jwilczynaki Wilczynski No Act*on Required
— ; - 4
n
AFPT #1 to Overspee{, | i
'
1.1 | Prepare Maintenance Work Order (MWO) for removal of iwilczynski Thompson
- ' |
governor cover, inspection, and reassembly of governor. i |
- T S . ER— - . . - ] ¢ -
All work to be performed by a representative of f
Woodward Governor Co. i
1.2 | Remove governor cover on AFPT #1, Wilczynski Thompson ;
1.3  Perform a visual inspection to determine any obvious Wilczynski Thompson !
i . - + +
| |
damage. E |
- - ‘ 4 —
1.4 | Check oil level and cleanliness. Wilczynski ‘Thompson : | 1,
1.5 Document the as-found condition. Wilczynski i Wilczynski L

~ AUXTLIARY FEED-PUMP TURBINE (AFPT) #1 OVERSPEED TRIP (Rev.

T




~ AUXTLIARY FEED-PUMP TURBINE (AFPT) #1 OVERSPEED TRIP (Rev. 1)

ACTION PLAN PLAN NUMBEW  [PAGE
t0 s40n e P T, oy S 1A 20 .6
TITLE e T e e DATE PREPARED |PREPARED BY
: AUXILTARY FEED-PUMP TURBINE (AFPT) #1 OVERSPEED TRIP (Rev. 1) 6/24/85 C. E. Rupp
SPECIFIC OBJIECTIVE Wilczynski
D, Missig
Verify hypothesia to support root cause detcrnlnatlon._ - , LU e
STEP EC R, Tl PHIME ASSIGNED | START | TARGET | DATE
NUMBER ACTION. STPS IRFSPONSlBunvl TO DATE DATE | COMPLETED
1.6 | Using Woodward Engineering Representative, determine 1“11czynak1 | Gradomsk{
1 :
if any repairs are required prior to testing the ' j
governors. The basis for this determination will be: { l
— L — —_— — - - - r ———
"If the repairs are required to preclude further damage j f
to the governor, turbine, or pump, then the repairs shall 1 ; i
be made. If further operation of the governor will not L i
cause further damage, then the repairs will be made after t
. + 4 -
' |
ithe test for overspeed is run to determine if the failed i l
| | |
item could have caused the overspeed on 6/9/85". Document | % i
+ 1
all decisions. | | | |
1 = ~g +
1.7 | Prepare MWO and perform repair work as determined in Step ‘Wilczynski | Thompson '
s v | P !
1.6. All work to be done by Woodward Representative. { i
1.8 | Install a remote manual trip device in case of failure Wilczynski = Thompson : .
' I
of the overspeed trip. i !
1.9 | Perform "quick start" test of AFPT #l using ST 5071.02 i lyglcyyngkj  Missig [ B AI { 2 Y
' Phase 1 to test Hypothesis D. |
-— + =2 - - — - - - - - ——e
! |
| l ! |
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ACTION PLAN PLAN NUMBER  |PAGE .
B A iz o, M L T . 1A  Wylk, T
"_l?t‘-{ﬁ TR B e e W eyl s P L S R R gy PR — S ! . 7 - o, DAYG'F .PRE'AR£DV PREP‘A(D .7;—*
AUXTLTARY FEED-PUMP TURBINE (AFPT) #1 OVERSPEED TRIP (Rev. 1) 6/24/85 C. E. Rupp
28 o ' Bl Py ‘ SPECIFIC OBIECTIVE ' Wilczynski
D. Missig
Verify hypothesis to support root cause determination.
S ————— S — .
STEP PHIME ASSIGNED START TARGET DATE
NUMBER ACTION STRPS ﬂrsmnsmuovJ 10 oneT DATE | COMPLETED
iy
1.10 Repeat step 1.9 to prove repeatability. - Wilczynski : Missig i
1.11 | Prepare MWO for repair of governor for all items that were Wilczyneki Thompson i
| hot repaired under step 1.7 as determined by step 1.6. SN (S SIS SRR TR A
_1.12 | Review data to verify applicability to hypothesis. Wilczynski | Wilczynski 3
4 —
, o - il
J W
! |
! — _— - - - } +
-—  am s iimyshecats ’ T - 1 v
%
. § et - |
|
- 4 4 - ——
- — — — } S
|
- —_ — e — _— —_ — —— e T —— e
{
— - - ——— - - ————— - —4———— — - ,+,_
:, . —— — — —_——————— —_— ———— ———— - = - e—_—— = - -~ = —»T;’_;'——e—"l':‘—'.—_:_ = === ———=——====




ACTION PLAN FLAN NUMBER  |PAGE
0 se0e i N = 1A 4 6
TOY_CE = g N B e ok o ST DATE PREPARED PREFARED .';‘-“
AUXILIARY FEED-PUMP TURBINE (AFPT) #1 OVERSPEED TRIP (Rev. 1) 6/24/85 C. E. Rupp
- i SPECIFIC OBIECTIVE Hilcz’ngti }
- D, Missig
Verify hypothesis to support root cause determination. ;
—
STEP PHIME ASSIGNED START TARGET DATE
NUMBE R AT Shem msronsmurv] 0 DATE | DATE |COMPLETED
2.0 | Test of Hypothesis A: Condensate in the Main Steam Wilczynski Wilczynski No Action Requier

Crossover Line Caused AFPT #1 to Overspeed.

2.1 Develop a Test ?rocgdqtei(T?)_to simulate as close as %H}}czypgki | Missig

practical the actual conditions of the J9ne % 1985

AFPT #1 overspeed trip. A brief outline of the TP is :

!
|
T ——
shown below: i
PURPOSE: !
|
-~ To verify hypothesis that condensate in the cross : |
connect steam supply lines (MS 106A) can cause an |
overspeed trip of AFPT #1. T L
|

EQUIPMENT NEEDED:

- Existing plant instrumentation

- Back-up system for tripping turbines manually |

- Instrumentation to monitor the thermohydraulic

.
YOURSSUE VESTRr— -

conditions in the steam rsupp}y p!pipg_ to ;he AFPTs.

B I - — —e e — - S — + EE—— e —

|
|

|

\ | 1 |
Bl LR s g g e s e e e —




ACTION PLAN PLAN NUMBER  PAGE ]
o e . B ol L= i 1A 5 % §
-VTT.Li P e b DA T8 PR OO P Reny S et f e e PR g S - - = » DA;" PREPARED PREPARED QY_—"‘
_ AUXILIARY FEED-PUMP TURBINE (AFPT) #1 OVERSPEED TRIP (Rev. 1) 6/24/85 C. E. Rupp
| SPECIFIC ORJECTIVE Wilczynski
D. Missig
S VSRt) MPeUNAS SO SUpPeUT veuk eowse dpvesmtwemtes. o oo o oo oo o TEEE
sTeP e ”  PRIME | ASSIGNED | START | TARGET | DATE
NUMBE R ACTION STERS RFsmnsmn.nvI 10 DATE [ DATE |COMPLETED)
—_— 1
PREREQUISITES: 1 : N !
| = Governor is at its high speed stop. ‘ J
- Stea supply ltaca to the AFPTs are at ambient conditions. | : |
- 4 o o I R—  AE————— S SR
= Pump di-chfr!e valves are closed. 7 L 9
|
- Verify min- recirc valves are open. '
-~ Steam Generator (SG) pressures are greater than 870 psig. _ ;
NOTE: SG pressure will be less than 1050 psig and decreasing |
during testing. This will not exactly duplicate the conditions ;
S Bt iodra. S8 . — s Ml , -
of 6/9/85. & j
2.2 Petforl ‘l’est Procedure Wilczynski | Missig l }
2.3 | Review test data to verify applicability to hypothesis. Wilczynski = Wilczynski l
b - ) : ¢ 1 —
2.4 | Repeat Test Procedure Wilczynski | Missig { ,
= feslosni tepiiesi i - ! L
2.5 Review test data from second test to verify applicability Wilczynski | Wilczynski I ‘ |
to hypothesis. A - : ) | + l -0
| |
. - ] — 4 :+ RO,
* . e e 5 o PSR, I . SIS, T O . . —————
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ACTION PLAN PLAN NUMBE R '“Tr-;r.e
D S — . RN s A 1A 6 %
m?i DRy T e, - Rt te e by Sy R — e 1 - R 7 DATE PREPARED PREPARED @Y LT
AUXTLIARY FEED-PUMP TURBINE (AFPT) #1 OVERSPEED TRIP (Rev. 1) | 6/24/85 C. E. Rupp
i . e ' » SPECIFIC OBKECTIVE Wilczynski
D. Missig
_ Verify hypothesis to 0 support root cause determination. NP G e R
STEP . o : | emme | assioneD | START | TARGET | DATE
muJ ACYION STers |HFSPONSIBILITY o DATE DATE [cowurso
| !
3.0 | Test Hypothesis B: f’Dopble ‘_St-'as:"‘ due to cyfc}in“f i\ulczyn-kl - Wilczynski No Actipn chuir;d
 valves MS 106 and MS 106A. i
_3:1 | Develop a Test Procedure (TP) to simulate the cycling {Vilczynski | Wiseig ISR S s i
| of valves MS 106 and MS 106A as occurred on 6/9/85. ’ { _
Prerequisites to be the same as shown in Step 2.1. ' & ’
; {
3.2 Perform the TP developed above. iwilczynskl | Missig “ Il i i
! ! i
3.3 Review test data to verify applicability to hypothesis. ‘Wilczynski = Wilczynski l 1 E
o i ) Y )
|
3.4 Perform the TP again. 4U1lcz_ynsk1 Missig i ! ﬂ _
3.5 Review test data to verify happlic}abllit_y_ to hypothesis. i‘-.’!?czynski Wilczynski l ; ;
| | i
4.0 |Write final report to document root cause. Wilczynski | wilczynski , R
| [ |
. | ot ‘ !
| | |
- : T > 4 ? é I
|
t t ——
» : - - J ——i - .
;

J —c — = = S

“AUXTLIARY FEED-PUMP TURBINE (:FPT) #1 OVERSPEED TRIP (Rev. 1)
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ACTION PLAN »’.:ru NOMBER  |PAGE T
89 ¢e00 B bl B jofe 5
TITLE ; N T R e e = e DATE PREPARED |PREPARED BY
AUXILIARY FEED-PUMP TURBINE (AFPT) #2 OVERSPEED TRIP (Rev. 1) 6/24/85 C. E. Rupp
' SPECIFIC OBJECTIVE Wilczynski
D. Missig
Verify hypothesis to support root cause determination. : L
e e P W — . T —
STEP PHIME ASSIGNED START TARGET DATE
NUMBE R ACTION STEPS msmusuaunvj 10 DATE DATE | COMPLETED
ALL STEPS OF THIS ACTION PLAN ARE TO BE PERFORMED IN !
‘ACCORDAHCE WITH THE LATEST REVISION OF "GUIDELINES TO
FOLLOW WHEN TROUBLESHOOTING OR PERFORMING INVESTIGATIVE
—— : - . ] *
rACTIONS INTO ROOT CAUSES SURROUNDING THE JUNE 9, 1985
. ] -
REACTOR TRIP". .’ |
i
{ | : R
1.0 | Test of Hypothesis D: Govern malfunction caused lwilczynski Wilczynski No Actiopn Requ1r+d
‘ l
kAFPT #2 to overspeed. | ; } B
1.1 | Prepare Maintenance Work Order (MWO) for removal of Wilczynski | Thompson ' 4
o | .' 7'
governor cover, inspection, and reassembly of governor, { i |
- . ) 2 e , { .
All work to be performed by a representative of Woodward ‘ l ;
Governor Co. ‘ i
1.2 | Remove governor cover on AFPT #2, Wilczynski | Thompson i i
. t
|
1.3 | Perform a visual inspection to determine any obvious damage . Wilczynski | Thompson g |
- a—— = , 4 !
1.4  Check oil level and cleanliness. o _iﬂ@lczyngki Thompson N | i -
1.5 qucu-ent the as-found condition. i Wilczynski | Wilczynski L . j i =T
|

AUXTLIARY FEED-PUMP TURBINF (AFPT) #2 OVERSPEED TRIP (Rev. 1)
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ACTION PLAN PLAN NUMBER  |PAGE T o
LA i an ek 1B 2% 5
AT e o i = =T ' DATE PREPARED |PREPARED BY
AUXTLIARY FEED-PUMP TURBINE (AFPT) #2 OVERSPEED TRIP (Rev. 1) 6/24/85 C. E. Rupp
(g SPECIFIC OBIECTIVE Wilczynski
D. Missig
_Verify hypothesis to support root cause determination. o DR S PR MO S (s . .
STEP * i abee -, T T emme | assioneo | stamt | Tamcer | oate
NUMBER ACTION sTers RESPONSIBILITY| 10 DATE DATE | COMPLETED
1.6 | Using Woodward Engineering Representative, determine Wilczynski | Cradomski
if any repairs are required prior to testing the
| 8overnors. The basis for this determination will be: 4
Af!f the repairs are required to preclude further damage |
to the governor, turbine, or pump, then the repairs shall !
be made. If further operation of the governor will rot A ' %
cause further damage, then the repairs will be made after | i
| ' I |
}the test for overspeed is run to determine if the failed ; |
1 - : 1 1
; | ;
item could have caused the overspeed on 6/9/85." Document ; | |
ali decisions. | | | ‘
— — 4 - - - 4 + T‘
77{.? PPrepare MWO and perform repair work as determined 1n.Step 1.6, iHilczynaki Thompson | 1
| |
All work to be done by Woodward Representative. | | i
: : § : i {
1.8 | Install a remote manual trip device in case of failure of 5wilczynsk1 Thompson | |
| r 1 !
the overspeed trip. | { i
1.9 | Perform "quick start" test of AFPT #2 using ST 5071.02 Wilczynski | Missig f i
" S L . RO .. .. o : & , : i — -
 Phase 1 to test Hypothesis D. 7 i 1 1 B

~ AUXTLIARY FEED-PUMP TURBINE (AFPT) #2 OVERSPFED TRIP (Rev. 1) — — — —— — e B -
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ACTION PLAN PLAN NUMBER  |PAGE &
€ se08 I h— 1B Jwe 3
TITLE e - e T T DATE PREPARED |PREPARED BY
AUXTLIARY FEED-PUMP TURBINE (AFPT) #2 OVERSPEED TRIP (Rev. 1) 6/24/85 C. E. Rupp
pG I b SPECIFIC OBRCTIVE Uilczynaki
D. Missig
_Verify hypothesis to support root cause determination. i e e e
STEP - T T T T e | semames | stant | tanoer ] oam
NUMBER ACTION SV RESPONSIBILITY| T0 DATE DATE | COMPLETED
1.10 Repeat step 1.9 to prove repeatability. Wilczynski | Missig
l.lertepare MWO for repair of governor for all items that ‘Wilczynski | Thompson
were not repaired under Step 1.7 as determined by Step 1.6, ﬁ | r &
,Hl°|% Review data to verify applicabilicy to hypothesis. ‘Uilczynlki Wilczynski Sl
2.0 | Test of Hypothesis A: Condensate in the Main Steam " IWilczynski Wilczynski No Actl?n Requirrd
et ——— - 4 - —
crossover line caused AFPT #2 to overspeed. i J |
- - _—— —_— - ——— ——— ? -~ 1 ——
| !
2.1 Develop a Test Procedure (TP) to simulate as close as lwilczynski Missig ! |

practical the actual conditions of the June 9, 1985

AFPT #2 overspeed trip. A brief outline of the T? is

rahqun belou:wi

PURPOSE:

- To verify hypothesis that condensate in the cross
connect steam supply lines (MS 107A) can cause an

overspeed trip of AFPT #2.

“AUXTLIARY FEED-PUMP TURBINE (AFPT) #2 OVERSPEED TRIP (Rev. 1) —
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ACTION PLAN PLAN NUMUER  [PAGE
Weses . i 1B &% 5
TiTie hl L e TS R e T e DATE PREPARED |PREPARED BY |
AUXILIARY FEED-PUMP TURBINE (AFPT) #2 OVERSPEED TRIP (Rev. 1) 6/24/85 C. E. Rupp
- Sl o : ] SPECIFIC OBXCTIVE ‘“lcz’n.kiﬂ
; D. Missig
Verify hypothesis to support root cause determination. . IR
o — M e T o T e T———
STEP PHIME ASSIGNED START TARGET DATE
NUMBE R ACTION Svers [RESPONSIBILITY 10 DATE DATE | COMPLETED
EQUIPMENT NEEDED: ‘ T\Jilczynaki | Missig
t b 3
- Existing plant instrumentation.
- lack-_up system for tri_pglng» turbines manually. | . | g
- Inatruncntqt}oq to monitor the thar-ohydrgpltc - -
conditions in the steam supply piping to the AFPTs. ) }
PREREQUISITES:
P L o
—- Governor is at its high speed stop. i ;
- Steam supply lines to the AFPTs are at ambient conditions. f 1 I
~ Pump discharge valves are closed. f 1
{ |
- Verify min-recirc valves are open. f | | }
iyt i = i 4 - -
- Steam Generator (SG) pressures are greater than 870 psig. .
- h t t
NOTE: SC pressure will be less than 1050 psig and decreasing 1
during testing. This will not exactly duplicate the conditions
v - - - - +
of 6/9/85. i |
SO , . . - — }
2.2 | Perform Test Procedure. |Wilczynski | Missig I L
ol , : . - i nt s 3t I Wit " il
‘ |
2.3 Review test data to verify applicability to hypothesis. (Wilczynski | Wilczynski | | -
|

-mum FEED-PUMP TURBINE (AFPT, #2 OVERSPFED TRIP (Rev. 7 e ———
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ACTION PLAN PLAN NUMBER  [PAGE ¢ 8
AR R R N N e R T 1B | - Rk
L . ey S RS ' - =i E DATE PREPARED |PREPAHED BY |
AUXTLIARY FEED-PUMP TURBINE (AFPT) #2 OVERSPEED TRIP (Rev. 1) 6/24/85 IC. E. Rupp
iR UL T S P i P ' SPECIFIC OBJECTIVE . Wilczynski
D. Missig
Verify hypothesis to support root cause determination. T A S N N R .~
PRIME  ASSIGNED START TARGET | DATE
us::geul ACTION STEPS Ictust'(ms,,ocu‘mr i) DATE DATE | COMPLETED
'|
2.4 { Repeat Test Procedure. , Wilczynski  Missig
2.5 | Review test data from second test to verify applicability Wilczynski | Wilczynski e
| to hypothesis. Wi e ey ———— = el eariyeps a1 R
_3:0 | Evaluate the design of the PGG governor versus the PG-PL_ -~ {Wilczynski | Gradomski | 5 ML
s
a governor to determine differences that may cause undesired ' "l
performance characteristics. (This action to be independent | o A } Wy
! of all other action steps.) L % .
4.0 . Write final report to document root cause. - Wilczynski | Wilczynski : ¢ - n
Shal el B & _-E€POTL O document root cause, |




