Taum Sauk — Upper Reservoir Full
Figure 1-1




Taum Sauk Upper Reservoir Breached
Figure 1-2
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Taum Sauk Pump Shutdown Logic
As-Designed, 11/01/2004
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* Pump shutdown order is operator selectable.

Figure 5-1
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Taum Sauk Pump Shutdown Lodic

Upper Reservoir Level

02/15/2005
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Eroded foundation, note rock jointing and overlying clay materials
Figure 6-5



Torn Liner

Repair Concrete Slab

Original Concrete Slab

RockFill

Bed Rock

Rockfill between top of rock and base of plinth _
Figure 6-6



Rockfill between top of rock and base of plinth,
note reddish grout in rockfill beneath the plinth

Figure 6-7



Rockfill between top
of rock and base of plinth

Figure 6-8
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TX3 (1664TRJ) vs. Reference
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Figure 17: TX2 {18646RJ) vs. Reference
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TXZ (16646R.J) at 40 PSIG
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12/22/2005

01/09/2006

Note, straightening of protective pipes
between dates of above photos.

Figure 7-5



Upper ends of protective pipes

with instrument cables in enclosure on parapet.
Pressure transducers use left pipe

and conductivity probes use the second pipe from left.

Figure 7-6



Protective pipe base plates are not anchored to reservoir.
Left guy cable has come loose from base plate in top photo.

Figure 7-7



Protective pipe support system as found. Note eye bolt
unthreaded from turnbuckle. Also note lock washer in place at
connection to U channel but lack of lock washer at turnbuckle.

Figure 7-8



1600

1590

1580

1570

1560

1550

)

1540

1530

/

1520

/I\

0972472005
19:12:00

D9/25/2005
00:00:00

D9/25/2005 09/25/2005 02/25/2005 08/25/2005
04:48:00 08:36:00 14:24:00 18:12:00

Hurricane Rita Event

Figure 7-9

08/28/2005
00:00:00

09/26/2005
04:48:00



1507

1506

1595

1504

1593

1592

19

1590

1589

0e/2572005 07:1200

Pump 1 off

/

/

N’ Pump 2 off

/

/

A
vl

0925/2005 08:24.00

0972502005 09:36:00 025200510:48:00 09252005 12:00:00

Hurricane Rita Event

Figure 7-10

08252005 13:12:00



1597

1506

. T~

) N

) N

) ™~
N

1580

1589

0924/2005 09242005 00242005 0242005 09242005 092472005 09247005 092472005 092472005 092452005 092472005
123600 124312 12502 125736 130448 131200 131912 132624 1333:35 134048 134800

Generation start on day prior to Hurricane Rita. Note
smaller level variations compared to next day.

Figure 7-11



Taum Sauk Pump Shutdown Logic
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* Pump shutdown order is operator selectable. Legic shews pump order on this date.

Figure 7-12
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1 Pump

1525

12/01/2005 12/01/2005 12/01/2005 12/01/2005 12/01/2005 12/02/2005 12/02/2005 12/02/2005 12/02/2005 12/02/2005 12/02/2005
21:36:00 22:04:48 22:33:36 23:02:24 23:31:12 00:00:00 00:28:48 00:57:36 01:26:24 01:55:12 02:24:00

Upper Reservoir Level from Dec. 1st and 2nd,



1590

1570

1660 //

1550 ¥

1540

de T T T T T T T T T
120172005 120272005 12042005 120272005 12022005 12022005 1202/2005 120272005 12/02/2006 12/02/2005 120242005
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Dec. 2"d, Note erratic behavior on rising and lower level
compared to falling level.
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Jan. 2005 two pump operation.

Figure 7-15
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April 2005 two pump operation.
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June 2005 two pump operation.

Figure 7-17
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July 2005 two pump operation.

Figure 7-18
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August 1, 2005 two pump operation.
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August 10, 2005 two pump operation.

Figure 7-20
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20:24:00 21:38:00 2248:00 00:00:00 01:12:00 02:24:00 03:38:00 04:48:00 08:00:00 07:1Z00

August 17, 2005 two pump operation.

Figure 7-21
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e
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Sept. 2005 two pump operation.

Figure 7-22
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07:12:00
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Both units off. 2 Gen
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1557 ‘

12/10/2005 12/10/2005 12/10/2005 12/10/2005 12/10/2005 12/10/2005 12/10/2005 12/10/2005 12/10/2005 12/10/2005 12/10/2005 12/10/2005
11:31:12 12:00:00 12:28:48 12:57:36 13:26:24 13:55:12 14:24:00 14:52:48 15:21:36 15:50:24 16:19:12 16:48:00

Erratic level indications on Dec. 10th,



1600

Pump 1 step_,
g Pump 2 stop——>—")

1580

1570

1560

s -222 MW, Nﬁ Level trend without offset

< e— Pump 2 start
w50 ™ Pump 1 start

1530 T T T T T T T
12132005 1271372005 121132005 1211472006 12142005 12/14/2005 1271442006 121472005 121452005
20:24:00 21:36:00 22:48:00 00:00:00 01:12:00 02:24:00 (3:36:00 04:48:00 06:00:00

Level indications after pump 2 start shows an offset.
-222 MW = Completion of pump 2 start sequence.

Figure 7-24
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50 Pump 1 off 5:15
4 Ft./Hr. Rate for one pump above Ejev. 1592
1585
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1570

121472005 13142005 1211472005 12142005 121142005 12142005  1214f2005 12142005 121142005
04:26: 24 04:33 36 044048 04:4800 04:55:12 05:0224 05:09.36 051648 0524:00

Water level indications at breach event.

Figure 7-25



15038 - 1597.5
Estimated start * Panel 95
s |Of OVeErtopping at -
I 3 < 1597.3
panel 72. N \ /
15084 >\ \>< . 1597.1
15932
15028 E
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15924 T T T T T T T
1271412005 12142005 12142005 12011412005 12014/2005 12142006 121482005 121452005 1211412005
0456:38 04:5331 05:02 24 05.05:17 05:08:10 05:11:02 0513:55 05:16:48 05 1941

Water level indications (left scale)
and adjusted (right scale) prior to breach event.

Figure 7-26
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Elevation

Upper Reservoir Conductivity Probes Parapet at prObeS

10978 Hi-Hi probe per field inspections —
15076 | Estimated level during breach\
Hi probe per field inspections
1597.4 - P P P I P —
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Minimum parapet elevation Panel 72
1597 - \s,
¢ <— Hi-Hi probe per PLC comment & DWG
1596.8 -
*<— Hi probe per PLC comment & DWG
1596.6
1596.4 -
. ./HI-HI probe as installed
s .« Hiprobe as installed
1595.8

8/1/2004

11/9/2004 2/17/2005 5/28/2005 9/5/2005 12/14/2005

3/24/2006
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1 | 2 | 3

Estimates of Maximum Reservoir Level Before Breach




As-found, 12/14/2005
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on I water Probes for 1
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Same Inputs as the .__z__-%_h;m Unit 1 Pump Normal Stop

Compare Block Lwer Second Pump Shutdown * = O
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ar
When the .
Tallrace Level Note: Items in red

B=Tman denote changes made

Operator Stops on 10/07/2005.

Pump

Y

* Pump shutdown order iz operator selectable. Logic shows pump order on this dote.

Note: Due to programming error made on
Sept. 16, 2005, Unit 2 pump shutdown due
to level protection probe response was
disabled.

Figure 7-31
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