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INTRODUCTION/PURPOSE

The turbine failure and resulting events initiated the need to inspect and evaluate the structures
housing and supporting the turbines, generator and exciter. As included in the Recovery Plan,
the scope of this walkdown and inspection included the Turbine Building (TB), Radwaste
Building (RWB), and Reactor/ Auxiliary Building (RAB) and the evaluation of the earthquake
instrumentation data In order to perform the structural walkdowns, a "Structural Walkdown
Team" was formed. The walkdown team consisted of qualified Structural and Civil Engineers,
members of Mechanical/Civil Group of Plant Engineering, each with an average of fifteen years
of nuclear power plant experience.

The purposes of the Structural Walkdown Team are to inspect all impacted areas, observe and
evaluate the damage, and recommend repairs

The Walkdown Team performs its task per the "Walkdown Plan" which has been reviewed and
approved by the Plant Manager.

During walkdown preparation, the turbine accident and the resulting events were studied to
determine the most critical items to inspect. Consequently, the items in the vicinity of the
accident, such as the turbine pedestal and the isolation gap between the pedestal and TB
structure were inspected with specific attention. The TB roof, siding, turbine overhead crane
and supporting structures were also inspected in detail for structural and missile damage

In order to evaluate the impact on the damaged locations and determine the type of repair
needed, structural design documents, drawings and design calculations were reviewed

The structural elements were visually inspected for signs of damage or displacement. The
element: examined included concrete slabs, walls, beams, columns, concrete
foundations/pedestals, masonry walls, structural steel beams, columns, bracing and stair
stringers, doors and frames, penetrations, anchor bolts, and isolation joints

Walkdown teams used checklists and prepared summaries of each area inspected. These
summary reports included a brief evaluation of findings. The important findings have been
extracted and are discussed in the "Summary of Findings" section of this report. The detailed
walkdown checklists are included as attachment to this final structural walkdown report

Structural walkdown teams interacted with the Systern Walkdown teams by exchanging
information and findings concerning system supports and foundation damage. In addition,
specific Plant Safety personnel were supportive of walkdown efforts by notifying Structural
team members of their findings and requesting evaluations. The "Summary of Findings" section
of this report includes all of these findings.

All structural walkdown areas have been inspected In addition, some critical areas which were
normally inaccessible, were also inspected as the turbine and the generator components were
removed The reactor pedestal and drywell floor have also been inspected and no deterioration
was noted during the inspection.



STRUCTURAL BACKGROUND INFORMATION

The turbines, turbine generator, and exciter are supported by \he turbine pedestal (TP). The TP
is a reinforced concrete structure measuring 214 ft -2 in. long, 54 ft wide and 94 ft -6 in high,
above a bed rock supported foundation. The footings are 8 ft. thick and the pedestal walls are 8
f -8 in thick The TP is separated from the TB structure with a 1-in. wide isolation gap. Only
the first floor TB slabs are directly connected to the TP structure. The TP design isolates the
turbine vibrations from the rest of the TB structure. At lower elevations, the first floor siab
sonnections 1o the TP are intended to improve the lateral stability of the pedestal. The isolation
gap is fille¢ with 1-in thick Styrofoam.

The TP is designed to support not only the normal and operating loads of the turbines, generator
and exciter, but also the short term abnormal loading. In the abnormal category of loading,
three eighth-stage, LP turbine blades are assumed to be lost. The TP adequacy has been verified
for loading of the LP turbine pedestal due to the three, eighth-stage, LP turbine blades loss

This loading condition is postulated to occur at any one of the six, eighth-stage blade locations
(two eighth-stage blade locations per LP turbine), one location at a time. The turbine event
resulted in a similar cyclic loading condition considered in the design of the turbine pedestal and
its anchorages Generator short circuit loading is another loading condition evaluated in the TP
structural design calculations.

The TB structure is separated from the safety-related Auxiliary Building with a 4-in wide
seismic gap The TB basement is also on rock foundation. The first floor structural slab is
connected to the TP. The finished grade (583'-6") of the TB first floor is not the structural slab,
but a 9-in_thick concrete slab over compacted sand which, in turn, is placed over the structural
slab These design details are shown on TB first floor structural drawings. The 9-in slab and
the sand layer distribute the concentrated loads over a larger area of the structural slab below
The knowledge of this detail is important in order to evaluate the floor cracks on the TB first
floor.

The TB and RWB basement walls and floors are below the normal ground water elevations. In
the past, a ground water survey study was conducted and leaking areas were mapped. Asa
result of this study, pressure grouting of the leaking walls and floors was performed The
repaired cracks can be identified from their appearance which verifies their continued water
tightness.

The RWB houses various tanks associated with the radwaste system. The typical tank
foundation is a concrete pedestal with a horizontal, flat surface. The tanks are mounted over the
foundation and the space between the flat tank base and the foundation is pressure grouted.
Some of the tanks are anchored while others are not anchored. As a result of the RWB
basement flooding, some of the unanchored tanks in the basement were lifted off their
foundations.

The RAB is safety-related structure and is separated from the non-safety-related TB structure
with a seismic gap The RAB structure is also designed to have adequate missile barrier
thicknesses for potential turbine missiles. The design basis turbine missile is a 120 degree



segment of the eighth-stage, low pressure turbine wheel weighing 8650 Ib. Four possible
mussile trajectories were considered in Fermi 2 UFSAR in Sections 3.52 1 and 1023 The
missile barriers are designed to stop the design basis missile for each trajectory consicered

There are two active and three passive triaxial seismic monitors mounted in the RAB at various
locations between the subbasement and the fifth floor. A description and evaluation of the
seismic instrumentation data is included i Hopper & Assccates Report # HA-08/94-841
(Edison File No. T1-3696).

Based on the conclusion of Hopper & Associates Report, the turbine event did not compromise
the structural integrity of the RAB or the equipment therein, there will be no further walkdowns
in these buildings Walkdown of the RHR Building was not required because of its distance from
the TB and the fact that there was no structural damage to the RAB which is between the TB
and RHR Building.



CONCLUSIONS

The structural items which were inspected in the various buildings, as descnbed above, were not
structurally compromised (i e , they maintained their structural integrity) as a result of the
turbine event. Observed indications in the structural items tend to be either superficial and
cosmetic in nature, or were local damage These items will be repaired or accepted as-is on a
case-by-case basis as described in the "Summary of Findings".

Per Hopper & Associates Report # HA-08/94-841, the excitation of the seismic monitors was
the result of a shock incident, not a tectonic earthquake A shock impulse imparts short
duration, high amplitude, and low energy into a structure and does not result in significant
structural stresses. The structural integrity of the Reactor/Auxiliary Building and the equipment
therein was not compromised.



SUMMARY OF FINDINGS
Findings Resulting from the Turbine Event

The following generic items were repeatedly observed at various places in the inspected
buildings.

1. Cracks on the concrete floor slabs and walls

As a result of the leaking water and oil in the TB and RWB, the previously repaired and
painted cracks were exposed. Paint and some filler material were removed due to the
impact of the running water. In most places, the removed paint is wider than the actual
crack width, thus giving the appearance of a larger deterioration. All of the cracks
observed, with the exception of one location, were cosmetic in nature. At the southeast
corner of the turbine pedestal, on the second floor level, the concrete slab has numerous
cracks. These cracks are evaluated differently from the others for the following reasons

-Most of the cracks start in the slab next to the southeast corner of the pedestal

wall It seems that the 1-in_ isolation gap between the pedestal and the concrete
slab at this location has not been maintained In the vertical direction, the gap is
almost non-existent This condition probably existed from the construction time
period Viewed from below the slab, the isolation gap filler material, 1-in thick

Styrofoam, is in place and intact.

-Most of the cracks are only ai the top of the slab. Only three cracks were
observed from under the slab Almost all cracks run in east-west or southeast-
northwest direction.

-Even though there are indications that these cracks may have existed before the
event, it seerns that they have been reactivated either due to the impact of water
or due to the pedestal vibrations because of the imperfect isolation between the
two structures at this location.

-The slab in question is a 12-in thick, two-way slab with reinforcement (#7, #8
and #9 bars) in both top and bottom. This slab is supported by 36 in. x 48 in
beams which do not have any indications of cracks. This slab is the only 12-in.
slab in the area All others at the east and west sides of this slab are 18 inches
thick.

All cracks should be repaired by the painters prior to painting, with the exception of the
cracks on the slab near the southeast corner of the pedestal. These cracks should be repaired
by structural grouting methods, such as pressure grouting methods used to prevent ground
water seepage in the plant. In addition, the isolation gap in this area needs to be reworked in
such a way that the 1-in separation is maintained, as designed



2 Isolation gap deterioration, filler material damaged or missing

' During the walkdowns, it was observed that most of the third floor level isolation gap filler
material, Styrofoam, was either missing, dislocated or deteriorated. The same conditions
were observed on the second floor at the south end, especially at the gap in the vicinity of
the generator and the exciter. This filler material should be replaced. However, a better
material (such as Will-Seal) may be recommend- ° which could be installed without
disturbing the dislocated Styrofoam and, in addition, could provide a more durable and
watertight seal.

3. Paint and surface filler damage

This item does not have any structural significance. The paint in areas subjected to water
and oil damage has lifted, exposing the concrete. There are numerous cracks on the first,
second, and third floors of the TB. These cracks had been previously repaired, but due to
weak bonding matenal, they have opened again. The first floor TB slabs are not structural
slabs, as described above There are varying thicknesses of compacted sand between the
structural slabs and the top 9-in_ thick slabs. All first floor slab cracks may be dismissed as
non-structural and insignificant  For this reason, all paint and filler damaged areas should be
repaired

4. Construction joint filler material damage

. The construction joints were formed with a typical detail, including a filler material at the top
level The first floor TB east passageway was observed to be without this filler material in
some areas. This was caused by the impact of running water over the area Even though
this is a cosmetic item, it should be repaired to its original condition.

5 Missile damage

The No 3 low pressure turbine (LP 3) blade loss has resulted in missiles impacting various
TB structures. In this section, only missile damage to structures will be described and
evaluated.

-LP 3, eighth-stage blade tore the turbine casing and hit a pipe support vertical
member and the west reheater roof There is also damage to the grating at the
platform nearby. The details are described in the walkdown data sheets. This
missile seems to be the most significant one exiting the turbine outer casing
compared to the other missiles generated during the event. The blade missile
mass and its trajectory have been compared to the design basis missile as
described in UFSAR Sections 3.5.2.1 and 10.2.3. The missile weight in this
event was less than 150 Ib,, much smaller than the missiie weight of 8650 Ib.
conside:ed in the design of missile barriers. The trajectory of the missile was
close to trajectory #1 of the UFSAR evaluation in elevation, but it did not travel
far enough to hit the missile barrier since it was stopped by the west reheater
. concrete roof In addition, even without considering any missile barriers in place,



the actual trajectory of this missile was such that it would not have hit the safety-
related RAB. Instead it would have passed south of these buildings traveling
almost in an east-to-west direction

Considening the thickness of the impacted roof slab (3'-6"), the relatively small
depth of the damage (1/2" per the walkdown report), and the fact that there is no
observed reinforcement bar damage, it is concluded that the overall integrity of
the slab is intact  The concrete should be repaired and the damaged platform
components replaced

-Turbine missile damage , internal to the turbine casing and condenser shell

The missile blades have caused damage to the LP3 turbine lower casing, on the
north side These blades have gouged, dented or tore the turbine lower casing
The missile blades, after hitting the turbine components, along their trajectory
down, have also damaged the condenser structural components and ended up in
the condenser tubing. An important s'ructural observation was that, the only
missile damage observed was caused by direct missile hits both in the turbine and
in the condenser. These were located in the northern half of LP3 and below All
of these significant hit locations are being addressed per the TSR-26566 and
TSR-26567. No other structural missile damage was found in any other areas.
The missile damage areas are found to be localized at the hit vicinity, without
significant impact to the overall strucural integrity of the components and the
structure itself

-The third floor TB slabs in the vicinity of the exciter have a number of gouges
(up to about 1/4 in deep) which resulted from projected and/or falling missiles
The concrete should be repaired

-TB overhead crane east runway girder was hit by a suspected exciter missile and
the 1-in_thick web plate of the girder was deformed A close inspection of the
damaged area was performed No overall girder movement was identified It
was concluded that the impact was absorbed by the ' .l plastic deformation of
the web material A design calculation, DC-5882 \ ../ume I, has been issued
evaluating the present condition of the girder This calculation concluded that
the overall girder strength was still adequate to support the design loading
However, additional safety measures were taken to inspect the alignment of the
rails and a thorough maintenance inspection of the crane components was
performed.

-The 18-gauge thick metal roof deck plate of the TB was perforated by a small
missile which was probably an exciter component. The size of this perforation is
about 1/2in x 1in The search for this missile on the turbine roof and on the
ground west of the TB was unsuccessful. The hole in the roof has been repaired
There were two other minor hit marks on the roof decking, however, no
perforation was observed at these locations
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-The 18-gauge insulated siding of the TB was examined There were no
observed perforations or gouges in the siding

The following specific items were observed in the inspected buildings
1. Radwaste tanks lifted off their foundations

The flooding of the RWB basement, up to 5'-6" from the floor level, resulted in three tanks
floating. The tanks are identified as Waste Sample Tanks with PIS Nos 1101 A004A
(Tank A) and G1101A009 (Tank C) and the Evaporator Feed Surge Tank with PIS No
G1101A030 These tanks were not anchored, instead, their flat bases were supported by
grouted, flat, concrete foundations Since these tanks did not contain liquid to the flood
level, buoyancy forces overcame the weight forces and lified the tanks off their bases The
evaluation and restoration of these tanks and the associated piping has been completed

2. Exciter and generator foundation damage

The exciter was displaced with accompanying disturbance of its foundation, anchors and

stool pieces between the exciter and the concrete foundation The exciter has been removed

from its TP location. Structural repairs shall be performed in the exciter foundation area The

new exciter will be located in the lower floor , s0 no new anchorage preparation is required

in the damaged area. The damage is local to the exciter anchor area and the overall pedestal
. slab is still structurally adequate

The brushgear, located north of the exciter, has no anchorage or foundation damage The
connection between the brushgear and the exciter may have been disengaged so that exciter
forces were not transferred back to the brushgear

The generator foundation and its anchorage are in good condition The generator has been
removed and the whole supporting concrete structure including its anchorages were
inspected and found in good condition.

3. Turbine pedestal and bearing beam inspection

The turbine is supported along the east and west sides by the reinforced concrete pedestal
This pedestal is isolated from the turbine building structure, from third floor down to the
first floor level The inspection of the turbine pedestal did not indicate any structural
damage. The isolation gap around the pedestal was intact No anchorage or grout
deterioration was observed The turbine pedestal cross beamc, located under the bearing
beams, were also inspected on both north and south sides of the LP3, after the expansion
joint was partially removed. The pedestal wall and beam sur‘aces were found in good
condition. The keys under the bearing beams , on the north and south sides of LP3, were
also visually inspected with no observation of damage
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The bearing beams for LP turbine were also inspected The bearing beams are box beams
made of steel plates, spanning approximately 35 ft . with a width of over 8 ft and a height of
over 15 ft. The bearing beam side plates have vertical stiffener sections The bearing beams
transfer the bearing forces to the turbine pedestal Although the main structural components
of the beams ( the top, side and bottom plates of the box sections ) were undamaged, there
were weld and base metal cracks noted on all bearing beams #2, # 3, # 4 and mainly #5
These cracks are documented in Sargent & Lundy Report SLAM-029 (Edison File No Ti-
3686) The locations of these cracks are identical at each beam, between vertical stiffener
members which have sudden cross sectional transitions These cracks were likely to have
been caused by the turbine accident The worst tear locations are on the south of LP3
(Beaning beam #5) The structural details at these locations are now being modified to
reduce the stress concentations which may have contributed to the tears New welds are
made and bearing beams are repaired per TSR-26565

There was no indication of any plastic deformation of these beams as the gap between the
bottom of the bearing beam and the top of the concrete cross beams was not changed (The
alignment key at the midspan of the beam at this location has a 3/8 in_ vertical gap which was
found unaffected from the event ) In addition, the "dogbone” (expansion joint between the
turbine and the condenser) did not have any tears due to the differential movement of the
bearing beam (turbine) and the condenser

As a result of the described findings, it is concluded that the overall structural integrity of the
bearing beams was not compromised After the local stiffener repairs, they will be restored
and able to perform better under vibratory loading

4. Stator cooling lines support damage

Two stator cooling line supports were found damaged The system walkdown team also
observed the same failures These supports will be repaired

5 Main condenser tubing and shell damage

The main condenser shell and its foundation and tubing were inspected Except for missile
damage caused by LP3 turbine blades, no other structural damage was observed It must be
noted that the inspection inside the condenser specifically concentrated under LP3 All
missile damaged areas were mapped and are being repaired as dispositioned in TSR-26567
As detailed in the previous missile damage section, the overall structural integrity of the
condenser remains intact The local damage due to direct missile hits is being repaired
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Findings not directly related to the turbine event

During the extensive walkdowns conducted, the following damage was observed These are not
related to the turbine event, however, they are being addressed and repaired

1. Reactor feed pump suction line strainer footing grout damage

2 Recombiner rooms equipment footing grout damage

3 Condensate filter demineralizer D influent line piping support damage

4 Chemistry lab door misalignment

5 Off-gas condensate drains from the east and west condensers loose anchorage

6 Miscellaneous cosmetic floor and wall cracks - to be repaired as the areas are being painted
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" STRUCTURAL INSPECTION ACTION PLAN

Mission Statement:

Walkdown and visually inspect plant structures, supports and
components for structural damage. Evaluate potential impact

of "Seismic Alarm."
Team Manager: Abdul Alchalabi

Abdallah
Bryer
. Buck
. Burg
. Sahiner

Team Members:
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A.

9.

walkdown/Inspection of Structures

Turbine Pedestal Structure

The turbine and its associated egquipment (exciter brush gears,
generator, etc.) are independently supported by their own pedestal.
Third floor slab is supported independently of the Turbine Pedestal
by its own structural framing.

The inspection plan will include all of the structural elements
associated with Turbine Pedestal and associated egquipment.

© Visual inspection of turbine generator and exciter connections to
the concrete structure. The initial local damage assessment must
be performed prior to the disturbance of connections and debris.

© Visually inspect concrete pedestal all around interior and
exterior (where possible) from basement (E1. 564') to third floor
(El. 643'-6").

© Visually inspect steel wall and its concrete support on south and
turbine shield wall on north side.

© Visually inspect isolation joints and concrete on both sides of
joints of third floor.

© Inspection will also include areas under checker plates.

Turbine Building Structure

Perform an overall walkdown of Turbine Building structure including:

o Foundation slabs, floor slabs, walls, columns, beams, siding,
roof, and structure.

o Inspect structure for possible turbine missile damage.

© Inspect turbine slab near the isclation gap.

© Inspect flooded area for water damage.

o Inspect eguipment foundation for grout/anchorage damage.

© Inspect Turbine Building overhead cranes support structures.

o 1Inspect stairway, platforms, specifically at concrete attachment
locations.

© Inspect condenser structure, its foundation, shell, stiffeners.



A3.Reactor/Auxiliary Building Structure

©

Inspect QA1 equipment anchorage. Extent of the walkdown will be
determined based on seismic data evaluation by the Consultant.

Performed a walkdown in Reactor/Auxiliary Building specifically
in areas adjacent to Turbine Building on 12/29/93 and found no
signs of damage or displacement.

Accessible areac were selected for a walkdown as representative
of the Reactor/Auxiliary Building structure. The walkdown was
completed on 1/24/94. No evidence of structure damage Or
distress were found.

Perform visual inspection of drywell concrete floor slab and
Reactor pedestal.

The need for further walkdown will be determined based on seismic
data evaluation by Consultant.

Ad.Radwaste Structure

Perform an overall walkdown of Radwaste Building structure including:

© Foundation slabs, floor slabs, walls, columns, beams and other
related structures.

¢ Inspect flooded area for water damage.

© Inspect equipment foundation for grout/anchorage damage.

¢ Inspect stairway, platforms, hoists, specifically at concrete
attachment locations and others.

© Inspect tanks located in the basement for structural integrity

© Cocrdinate with Radwaste Recovery Team for inspection of all
flooded area.

AS5. RHR

Due to distance from the Turbine Building, RHR is excluded from the
walkdown. It will be reviewed later based on seismic data
interpretation.




v A6. Inspection of the Turbine Support Steel Structures

b The LP and HP Turbine Support steel structures will be inspected
including:
© Bearing support beams and bearing boats.
© LP Frame body support beams.
(o] Turbine support feet over the concrete pedestal wall.
(o] Turbine alignment keys. Ai

The above listed structures will be visually inspected for:
<] Welded connections integrity per inspection criteria.

(&) olted connections for loocse or broken bolts, enlarged bolt
holes, etc.

© Steel plates, shapes for permanent deformations, cracks and
tears.
© Other unusual or unexpected conditions.
i' (SEE SKETCH NEXT PAGE)

B. System Supports and Components Inspection/ Evaluation

System Engineering will perform system walkdowns. The structural
team will inspect and evaluate the system support findings.

C. Evaluation of Potential Impact of Seismic Alarm

Detailed data evaluation documentation activitie: are underway and a
formal assessment report is now being prepared by the consultant
with a currently scheduled February 4, 1994 completion date.

D. Prepare a final walkdown report documenting the
walkdown/evaluation results upon completion.







System Supports and Components Inspection/ Evaluation

System Engineering will perform system walkdowns. The structural
team will inspect and evaluate the system support findings.

Evaluation of Potential Impact of Seismic Alarm

Detailed data evaluation documentation activities are underway and a
formal assessment report is now being prepared by the conrultant with
& currently scheduled February 4, 1984 completion date.

Prepare a final walkdown report documenting the ZI
valkdown/evaluation results upon completion.



STRUCTURAL WALKDOWN CHECKLIST

Wialkdown Guideling:

Visually examine structural elements for signs of damage or displacement. The following
evidence may indicate that the structural member experienced some distress:

1. Concrete members: Look for fresh cracks, concrete spalling, crushed concrete,

cracks in painted surfaces

2. Structural steel Look for signs of impact, chipped paint, dents, bending,
twisting, warping, loose bolts, cracked welds.
3. Penetrations Look for breaks in the penetration seal due to displacement of

pipes or conduit.

4. Masonry walls: Look for fresh cracks in mortar joints and dlocks, paimt chips.
5. Doors: Look at alignment of door with frame.
6. Anchorages: Look for loose or missing nuts or bolts, stripped threads, grout

damage.
Walkdown Daga:

Building' AB RBE RWB TB
Floor: B It  20d 3rd
Ares column lines:

4h S5th Mezz Other

Elevation:

Elements examined:
Concrete slab:

Concrete walls:

Concrete beam:

Concrete column:

Concrete pedestal:

Masonry wall:

Structural steel : Beams, Columns, Bracing, Stair stringers:

Doors:

Penetrations:

Anchor Bolts:

Drawing reference:

cgmmggg.

Name:
Name:

RAB: 171454
file: P/CHKLIST

Date:
Date:




ATTACHMENT # 2
RECOVERY PLAN
ACTION ITEMS

« Work Requests and TSRs listed in this
section will be tracked as part of the
overall Recovery Plan.



Structural Support

Team Manager: A. Alchalabi

around interior and
exterior from basement
(EL 564'-0") to third
floor (EL 643'-6")

June 30, 1994

ACTION RESPONSIBLE WORK DATE COMMENTS
GROUP WALKDOWN
COMPLETED
1. Prepare a final Mech/Civil
walkdown report
documenting the Final report issued 8/8/94 -
walkdown/evaluation TMPE-94-0486
results upon
completion.
Turbine Pedestal Structure
2. Visual inspection of Feb. 11, 1994 Exciter connection
turbine generator and June 30, 1994 complete. Turbine &
exciter connections to Generator connections
the concrete structure. complete.
3. Visually inspect Feb. 11 1994 All of accessible areas were
concrete pedestal all March 23, 1994, inspected. Additional areas

adjacent to bearing support
beams were inspected.

Visually inspect steel
wall and its concrete
support on south side of
turbine and shield wall
on north side.

Jan. 28, 1994

No damage.

o

Visually inspect
isolation joints and
concrete on both sides
of joints of third floor.

Maintenance
WR #00072940534

Jan. 25, 1994

Joint filler missing.

Inspection will include
all areas under the
checker plates.

WR #000Z944112

Feb. 11, 1994
June 30, 1994

Inspection of all areas
under checker plates has
been completed. Exciter,
generator and turbine
included. Concrete damage
found only around exciter,
under checker plates.
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Turbine Building Structure

7. Inspect slabs, floor Jan. 18,19, 20, 24, No damage to structural
slabs, columns, beams, 28, 31, 1994 stee! or concrete. Missile
siding, roof and March 22, 30, 1994 | damage on roof west of
structure. exciter. Repair completed.

8. Inspect structure for Maintenance Jan. 5,7, 28, 1994 Grating damage above west
possible missile damage. | WR #0002940533 MSR. Superficial concrete

WR #000Z.944090 damage repair .

9. Inspect turbine slab Maintenance Jan. 5, 28, 1994 Repair crack on 2nd floor

pear the isolation gap. | WR #000Z940564 & turbine slab, pear SE
0002944099 corner of pedestal.
10. Inspect flooded area for | Mods. Jan. 18, 19, 20, 24, Basement, 1st, 2nd, and 3rd
water damage WR #'s 28, 31, 1994 floors need painting due to
Basement 0002941451 March 22, 50, 1994 | water damage.
1st floor 000Z941452
2nd floor 0002934493
3rd floor 0002934494

11. Inspect equipment Jan. 18, 19, 20, 24, No damage.
foundation for 28, 31, 1994
grout/anchorage March 22, 30, 1994
damage.

12. Inspect Turbine Jan. 7, 1994 Local damage on east crane

‘ Building overhead girder due to missile.
crane support Analyzed per DC 5882. No
structures. repair.

13. Inspect stairway, Jan. 18, 19, 20, 24, No damage.
platforms, specifically 28, 31, 1994
at concrete attachment March 22, 30, 1994
locations.

14. Inspect condenser Condenser Group Jan. 4,12,20,1994 | No damage to foundation.
structure, its TSR 26567 May 17, 1994 Missile damage under LP3
foundation, shell, turbine area.
stiffeners.
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Reactor/Auxiliary Buiiding Structure

15. Inspect QA1 equipment Feb. 4,199%4 Based on the consultant's
anchorage. Extent of evaluation (report #HA-
the walkdown will be 08/94-841) no further
determined based on walkdown is required other
seismic data evaluation than what is listed in item
by the consultant. 16 below.

16. Perform a walkdown in Jan. 19, 1994 Inspected HPCI, CRD
Reactor/Auxiliary pump Rm, SE quad. and
Building specifically in east half of Rx./Aux.
areas adjacent to building from EL. 540'-0" to
Turbine Building. EL 659'-6". No anchorage

or structural damage.

17. Perform visual June 30, 1994 No damage.
inspection of drywell
concrete floor slab and
Reactor pedestal.

Radwaste Structure
[1& Perform walkdown of Jan. 24, Feb. 12, No damage.
slabs, floor slabs, walis, March 30, April 29,
columns, beams and All in 1994

other related structures.

attachment locations
and others.

19. Inspect flooded area for | Mods. Feb. 12, March 30, | Basement floor needs
water damage. WR #000Z93449% Allin 1994 painting.

20. Inspect equipment Jan. 24, Feb. 12, No damage.
foundation for March 30, April 29,
grout/anchorage All in 1994
damage

21. luspect stairway, Jan. 24, Feb. 12, No damage.
platforms, hoists, March 30, April 29,
specifically at concrete All in 1994

22. Inspect tanks located in
the basement for
structural integrity.

Jan. 24, Feb, 12,

All in 1994

March 30, April 29,

Structural integrity of tanks
is maintained.

23. Coordinate with the
Radwaste Recovery
Team for inspection of
all flooded areas.

April 29,1994

Coordination complete.
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Turbine Support Steel Structures

24. Iospect bearing support | Turbine Group I June 30, 1994 Cracks were found in
beams and bearing TSR 26565 bearing support beams.
boats. TSR 26566 Missile damage on bearing

support beam side plates
near north side of LP3.

25. Inspect LP frame body June 30, 1994 No damage.
support beams.

26. Inspect turbine support June 30, 1994 No damage.
feet over the concrete
pedestal wall.

27. Inspect turbine Turbine Group June 30, 1994 Generator key cosmetic
alignment keys. WR #000Z944112 grout repair.

28. Inspect welded Turbine Group & June 30, 1994 Various damage due to
connection integrity per | Condenser Group missile hit. Ref. Item #14,
inspection criteria. TSR's 26565, 26566, 26567 24.

29. Inspect bolted Turbine Group & June 30, 1994 Some missile damage. Ref.
connections for loose or | Condenser Group Item #14, 24,
broken bolts, enlarged | TSR's 26566, 265€¢7
bolt holes, etc.

. Inspect steel plates, Turbine Group & June 30, 1994 Some damage due to missile
‘ shapes for permanent Condenser Group hit. Ref. Item #12, 14, 24.
deformations, cracks TSR's 26565, 26566, 26567
and tears.

Evaluation of Potential Impact of Seismic Alarm

3L

Issue final assessment
report

August 8, 1994

The consultant's evaluation
concluded that the turbine
failure was a shock
incident, resulting in
dynamic response
phenomena of two single
cycle waves propagating
through the building
foundation without exciting
the structure above. The
report also concluded that
the structural integrity of
the Rx/Aux building was
not compromised or the
equipment therein. (Hopper
& Associates report #HA-
08/94-841) Edison File No.
T1-3696.
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ATTACHMENT # 3
WALKDOWN CHECKLISTS

* The item numbers referenced on
walkdown checklist pages
correspond to the item numbers
in Attachment #2 -Recovery Plan
Action Items.



STRUCTURAL WALKXDOWN CHECKLIST free |

Walkdown Guideline:
‘ Visually examine structural elements for signs of damage or displacement The following
evidence may indicate that the structural member experienced some distress:

1. Concrete members: Look for fresh cracks, concrete spalling, crushed concrete,
cracks in painted surfaces

2. Structural steel: Look for signs of impact, chippad paint, dents, bending,
twisting, warping, loose bolts, cracked welds.

3. Penetrations: Look for breaks in the penetration seal due to displacement of
pipes or conduit.

4. Masonry walls: Look for fresh cracks in mortar joints and blocks, paint chips.
§. Doors Look at alignment of door with frame.

6. Anchorages Look for loose or missing nuts or bolts, stripped threads, grout

damage.
_ . Ifgn s
Building’ B RB RWB(TB o WER

Floor: SB (B) Ist 2nd 3rd 4th 5th  Mezz Other
Area column lines: 0% 2 Sctveaw T4P 289 Betwen M8P , 3G )T Beiws P& B¢ ot pemvedl
Elevation: Se3-0" & SCP0” Po S
Elements examined:
Concrete slab: &~
Concrete walls:  «
' Concrete beam:_ ~
Concrete column: ¢~
Concrete pedestal:

Masonry wall,_Sae (or~vygwmis zZ94 42 2424
Structural steel : Beams, Columns, Bracing (Stair nﬁngE' r7 7172 4 /6
Doors;. 7B -/ 78~ IB-8 ¢£728~ i

Penetrations: _ «~

Anchor Bolts:_ ¢~
Drawing reference. s #72/-22/¢ & 7#7Z/( -22/7A
Comments:
ANo PRmMACE wWRE Al To MNY of THe STRACT e

pranSens Pue To THE TURBWE Ejan] efr Pee. 2%, 177X,
AalE " Serng /e R Slemup sRTER L En Ty Tivng Ew7

Aol A BPR DI AT Thls Tiamg .

Name: f ﬁ:iuﬁ é% Dete: 3o 2 ppci 79
Name: = Date: 3‘[&1[“‘

RAB: 1/14/94
file: P/CHKLIST




| KUCTURAL WALKDOWN CHECKLIST Pre z
- .

{ Visually examine structural elements for signs of damage or displacement. The following

' evidence may indicate that the structural member experienced some distress:

1. Concrete members: Look for fresh cracks, concrete spalling, crushed concrete,
cracks in painted surfaces

2 Structural steel: Look for signs of impact, chipped paint, dents, bending,
twisting, warping, loose bolts, cracked welds.

3 Penetrations: Look for breaks in the penetration seal due to displacement of
pipes or conduit.

4. Masonry walls: Look for fresh cracks in mortar joints and blocks, paint chips.
§ Doors: Look at alignment of door with frame.

6. Anchorages: Look for loose or missing nuts or bolts, stripped threads, grout

damage.
Walkdown Dats: 'ﬂ;""igfb
)0, .
Buling AB RB RWB (B 7wk s

Floor: SB 1t 2nd 3rd 4th  Sth  Mezz Other

Area columnlines /% & ead A5 %

Elevation: S55-e” 4 SS1'-0% & §e¢'~0”

Elements examined:
Concrete slab:__ «—
Concrete walls: ¢~

. Concrete beam:  «—

Concrete column:_¢—
Concrete pedestal. 7 #v %< &G /iolAe ¢
Masonrywall. 224, 41A, # 4.5 —
Structural steel - Beams, Columns, Bracing, Stair stringers: 374,83 T3 ¢ TAZ 2T/~ &«
Doors: 7B-2 +—
Penetrations:
Anchor Bolts: Feeg TrauKS I Pusps i STH RS . e
Drawing reference._ 74721~ 20 /S A

Comments:
Ao STRutTulod Dgpmpde s Due Teo THE TUERNE
2 oan? oF DEC L5 /F93 kA oBsantp.
AoTE ! Sord GHuup WATER WA o BSaxVer on
aAST sAll (Col R N ) BeTowewar Colusrnt

oy 4 48
Name: %K 2 Date. 22 Mpecs 9 ¢
Name: - Date. z,@.;e / g ?‘
RAB: 1/14/94 |
file: P/CHKLIST .
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STRUCTURAL WALKDOWN CHECKLIST FAGt %

Walkdown Guideling:
Visually examine structural elements for signs of damage or displacement. The following
evidence may indicate that the structural member experienced some distress:

1. Concrete members: Look for fresh cracks, concrete spalling, crushed concrete,
cracks in painted surfaces

2. Structural steel Look for signs of impact, chipped paint, dents, bending,
twisting, warping, loose bolts, cracked welds.

3 Penetrations: Look for breaks in the penetration seal due to displacement of
pipes or conduit.

4. Masonry walls: Look for fresh cracks in mortar joints and blocks, paint chips.
§. Doors: Look at alignment of door with frame.

6. Anchorages: Look for loose or missing nuts or bolts, stripped threads, grout

damage. - ﬂZM-S

Walkdown Data: g 413
7, /0/ y

Buling AB RB RWB(TB) N o Wh-
Floor SB (B) 1st 2nd 3rd 4th Sth  Mezz Other
Area column lines: S 7o YZ € 12% 19| S5K4 /06 1% avo RS 9-c'wuly &f 12 % 14,
Elevation: SeF e
Elements examined:

Concrete slab: &
Concrete walls: &
Concrete beam: <
Concrete column:
Concrete pedestal:
Masonrywall 287 & 282 «—

Structural steel . Beams, Columns, Bracing, Stair stringers: _s7#.& T3 ¢~
Doors: TE~-4

Penetrations:

Anchor Bolts S b ThmAs &4 Pyrars

Drawing reference;_ 7472/ - Zo/5A € ¢a72) - 2] %2

CQmmgnm

No =rRucTulal DR#mrase To THis HReh PUETQ
THE JurR By se &en] of pe&c. 25 /F73.

Mo & . M Verkn Soygih Awon il oF G/launp vATEK évnh

v (Peni]) on THE Nowt SLADB AT CollmAN
opdes T &Y Baglwrensn Coluwmus 12 € |9,

Name: F./ Boex Date: 22 ronfck 9 ¥
Name: ' Date: %gz zg?‘g

RAB: 1/14/94
file: P/CHKLIST .




STRUCTURAL WALKDOWN CHECKLIST frge 4

Walkdown Guideline:
Visually examine structural elements for signs of damage or displacement. The following
‘ evidence may indicate that the structural member experienced some distress:

1. Concrete members: Look for fresh cracks, concrete spalling, crushed concrete,
cracks in painted surfaces

2. Structura! steel: Look for signs of impact, chipped paint, dents, bending,
twisting, warping, loose bolts, cracked welds.

3. Penetrations: Look for breaks in the penetration seal due to displacement of
pipes or conduit.

4 Masonry walls' Look for fresh cracks in mortar joints and blocks, paint chips.
$ Doors: Look at alignment of door with frame.

6. Anchorages: Look for loose or missing nuts or bolts, stripped threads, grout

damage.
Walkdown Data; 17"""5‘,3
)4
Buldng AB RB RWB (0B 7, /%0 WR.

Floor: SB @ 1st 2nd 3rd 4th Sth  Mezz. Other
Area column lines:_Apeth of Glline (2D . Wes #@ggg P-Rfg fhry P-RIZ.
Elevation: 544%0"
Elements examined:
Concrete slab: v,
Concrete walls: o~
Concrete beam:
. Concrete column:_ v~
N CHME AT S
Masonry wall b Zragerstieg. . : b
Structural steel - Beams, Columns, Bracing, Stair stringers: g~ Pipe suppect y Dot
Doors:_v~ R8-] walerhieht door for D[S -Draui ine
Penetrations: v~ .

Anchor Bolts: .~
Drawing reference SA 72 [~22 /0, 7472 1-Zo3 & dao TATZ-Z2 /54

¢

Comments: Q;ﬂ‘gu,mf“d ara (.ﬁe( N-I;!M-/vaw net i'nspe fed [Sumps)
Mf' nrthnhln Yol He hccor Hy wtls, Sx-mrr(t;/““ ‘.J[L
(I'IJ#IQ', .f,(n_[‘ .\(.Jfb 1171.' I)x;»] L'mil;j clsceswd In g‘/g,é'ﬂ, ﬂ‘g St dmaL
_(}A;J‘ ((xv‘f' Jp-('afa Deuc u:'f/- bnes 12 '137//-1 -J wew LHsp leod Ac sads ~
duhLﬂL‘{[ rebutie 9{1579&( tmr,ﬂ(',

Date. ///9/7&#

Date: ¢ Taw 29—

RAB: 1/14/94

file. P/CHKLIST




fage 5

SUMMARY OF TURBINE HOUSE BASEMENT STRUCTURAL
WAL WN

Only a small portion of the Turbine House basement was available for this walkdown on January
18, 1994 The structural items listed on the structural walkdown checklist for this date were
examined The areas observed were bounded by column lines 12 to 14 and P to J, Column line 14
to 12'-6" north of Column line 19 and Jj to L, Column line 19 to 12'-6" north of Column line 19
and L to V, and the west half of the area between Column lines P and R from Column line 14 to 9
(Ref Dwg. A-2030 and 2015A). The remainder of the Turbine House basement area will be
examined when it becomes accessible and the results compiled separately.

Results
1. Concrete slabs, walls beams and columns

None of these structural concrete elements show signs of any distress or damage other
than normal concrete shrinkage cracks. No ground water infiltration was observed which
would indicate damage to exterior walls and floor slabs.

=]

Structural Steel Members

The structural steel members used in the stairs T2 and pipe supports for the liquid
processing drain lines were examined for damage and distress No damage was observed
to any of these members nor were any structural bolts, concrete anchors or pipe clamps
loose or missing.

3. Doors
The watertight door RB-1, which separates the Turbine House from the Auxiliary
Building, had no signs of damage nor was there any indications it could not function as it
was designed. The cover plates, which cover the 4 inch seismic gap between the Turbine
House and the Auxiliary Building, around the opening at door RB-1 were examined for
signs of damage or displacement, neither of which were found.

4 Penetrations
Wall and ceiling penetration seals were found to be intact and in good condition.

5. Anchor Bolts
Wedge anchors and embedded anchors for electrical, mechanical and miscellaneous
attachments showed no signs of failure, slippage or nut loosening.

Conclusion:
No structural damage to this area of the Turbine Hosue Basement was found due to the
December 25, 1993, Turbine event.
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STRUCTURAL WALKDOWN CHECKLIST :

Walkdown Guideline;
Visually examine structural elements for signs of damage or displacement. The following
evidence may indicate that the structural member experienced some distress:

1. Concrete members: Look for fresh cracks, concrete spalling, crushed concrete,
cracks in painted surfaces

2 Structural steel Look for signs of impact, chipped paint, dents, bending,
twisting, warping, loose bolts, cracked welds.

3 Penetrations: Look for breaks in the penetration seal due to displacement of
pipes or conduit.

4. Masonry walls: Look for fresh cracks in mortar joints and blocks, paint chips.
§ Doors: Look at alignment of door with frame.

6. Anchorages: Look for loose or missing nuts or bolts, stripped threads, grout

damage. TeEm S
Walkdown Data: ?7 10, #12
s No WR- %

Bulding AB RB RWB 0B :
Floor: SB @ It 2nd 3rd 4th  Sth Mezz Other Uader Waw L’LmL Asid
Area column lines: K-#1 /3 - /C

Elevation: 5/ 7" — ey — S6C =C~

Elements examined:

Concrete d‘b: b/

Concrete walls: -~

Concrete beam:

Concrete column:

Concrete pedestal: . -~ (cudensed i’cut’m%_

Masonry wall: ) :

Structural steel - Beams, Columns, Bracing, Stair stringers:

Doors: ‘

Penetrations: L : . <.

Anchor Bolts:

Drawing reference: SA72(~2210
mm_e_mi~kkl.i_h'l;xgn %—\1‘{4 omed ir g Jrucluout H\"u;} T Lo vn
it_";‘m Camal  COnAe AN f]' c.q(-&kd\\xd ﬂw‘_ cencoels xlmyUrLQ.L ot d
Soapd 2t sAg b dng Cpo il . ; 3 RN :

Py AP Lo ! Caide O 4\4«;&1% gt kd mhgv’\“‘

2 L Pl [ LS
] (or detai f
- aol Y ’

Name: /4 Shiner Date: //20/9%
Name: A7) Buck gt Date. 20 Jpew 7 -

RAB: 1/14/94
file: P/CHKLIST .




TO: W. TERRASI

FROM:  PHIL MCCOMISH ("
RONBUCK /02

DATE: JAN. 4,1994

SUBJECT: STRUCTURAL INTEGRITY INSPECTION OF THE MAIN
CONDENSER

AS YOU REQUESTED MR. BUCK AND I VISUALLY INSPECTED THE
ACCESSIBLE PORTION OF THE MAIN CONDENSER TO VERIFY THAT IT
WAS ACCEPTABLE TO PERFORM A MAIN CONDENSER FLOODUP.

STEAM SPACE MCCOMISH VISUALLY INSPECTED THE NORTH END
FROM THE 20" MANWAY ON JAN. 3,1994 NO DEBRIS OR DAMAGE
EVIDENT. DUE TO TEMPERATURE/HUMIDITY CONDITIONS, VISIBILITY
WAS LIMITED.

WE SAW ONE LARGE PIECE OF DEBRIS ON THE SOUTHWEST TUBE
BUNDLE. THERE WAS ALSO POSSIBLE TUBE DAMAGE ON ONE TUBE
ON THE EAST SIDE OF THE SOUTHEAST BUNDLE.

WATERBOXES MODIFICATIONS IS ALMOST COMPLETED PLANKING
AND BUILDING DAMS IN TO CATCH ANY LEAKAGE. THERE ARE RUST
STAINS ON THE LOWER EAST SIDE TUBES OF THE SOUTHEAST BUNDLE
AND ONE STAIN COMING FROM THE APPROXIMATE LOCATION OF THE
DAMAGE MENTIONED IN THE PARAGRAPH ABOVE. WE WILL CATCH
THE LEAKAGE, AND SEE IF IT CONTINUES. IF IT DOES, AN ATTEMPT
WILL BE MADE TO PLUG THESE TUBES BEFORE THE FLOOD UP.

BASEMENT VISUALLY INSPECTED THE BOTTOM, SIDES, FOUNDATION
CIRC. WATER EXPANSION JOINTS, AND STRUCTURAL SUPPORT FOR
THE MAIN CONDENSER. TWO SMALL CRACKS WERE FOUND ON THE
EDGE OF ONE CONCRETE PIER ON THE EAST SIDE. THESE WERE OLD,
AND HAD BEEN SEEN BY MCCOMISH BEFORE.

FIRST FLOOR STEAM TUNNEL VISUALLY INSPECTED INLET WATER
BOXES, AND PIPING GOING IN TO THE MAIN CONDENSER. ONLY VERY
LIMITED ACCESS IS AVAILABLE. NO DAMAGE NOTED. DID NOTE
SOME MOVEMENT ON MAIN STEAM BYPASS LINES, BUT THIS IS
EXPECTED.



SECOND FLOOR STEAM TUNNEL VISUALLY INSPECTED THE MAIN
CONDENSER EXPANSION JOINTS FROM THE TOP OF THE FEEDWATER
HEATER ON THE EAST SIDE, AND FROM THE FLOOR ON THE WEST
SIDE. (NOTE IT IS ALMOST IMPOSSIBLE TO INSPECT THE NORTH AND
SOUTH ENDS OF EACH DOGBONE, THIS WILL HAVE TO BE EVALUATED
FURTHER). NO EXCESSIVE MOVEMENT, RIPPING, OR OVERHEATING
WAS NOTED. PIPING, WALLS, AND PENETRATIONS WERE NORMAL.

AS EXPECTED THERE WAS A GOOD DEAL OF INSULATION DEBRIS, AND
SOME DAMAGED AND/OR MISSING INSULATION WHICH SHOULD BE
FIXED.

BOTTOM LINE IS THAT NO PROBLEMS WERE FOUND WITH CONDENSER
STRUCTURAL INTEGRITY.

CC W.MILLER
J. WALKER
D. PETTINARI
K. HOWARD
L. FRON
J.NOLLOTH
J. ODONNELL
G. CARTER
P. FALLON
R. DELONG
E. KOKOSKY



STRUCTURAL WALKDOWN CHECKLIST
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Walkdown Guideline;
Visually examine structural elements for signs of damage or displacement The following
evidence may indicate that the structurs! member experienced some distress:

1. Concrete members Look for fresh cracks, concrete spailing, crushed concrete,
cracks in painted surfaces
2 Structural steel' Look for signs of impact, chipped paint, dents, bending,
twisting, warping, loose boits, cracked welds.
3. Penetrations: Look for breaks in the penetration seal due to displacement of
pipes or conduit.
4 Masonry walls: Look for fresh cracks in mortar joints and blocks, paint chips.
8 Doors: Look at alignment of door with frame.
6. Anchorages: Look for loose or missing nuts or bolts, stripped threads, grout
! | 1775
® T,
Bul'ding: AB RB '(WB
Fioor SB B 2nd 34 4th  Sth  Mezz Other Wk oock 14 135
Area column lines: o0 0 ' (5~ - K\
Elevatirn: 53 ("
Elements examined:

Masonry wall: v
Structural steel - Beams, Columns, Bracing, Stair stringers: "
Doors:y/”
Denetrations:
Anchor Bolts:
Drawing reference: SA72{~ 2211

DM Mel "ﬂ‘\ -,"(“‘J' c] T.D.

AlG £ D

14 0 .
e, el N S5 Nl 19y ‘W : L6 al .

Nm:_ﬂ_.sghg‘ng_{ E Date: ‘[W/q‘;f

Name: LY Buck Date. /9 Jww ?¢

RAB: 1/14/94
file: PACHKLIST .
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SUMMARY OF TURBINE BLDG. FIRST FLOOR STRUCTURAL

WALKDOWN

1.

0il Analysis Lab Door (T1-33) - NW corner of TBl. This door
does not close properly. Mortar cracked locally on the
south of the lintel location. However, this is not related
to the turbine event. Probably the reason is the initial
door jam installation. Top south corner of jam rubbing
against the door. This is an item that needs to be fixed.
No structural connection established between the door and
the event.

Floor cracks - There are numerous cracks, which existed
previously, hLave the paint cracked or removed due to water
running over ‘he slab during turbine event. Most of these
cracks are randomly located. Some patterns were observed.
These were mainly on the corners of pedestals bases of
equipment foundations. However, the main floor slab
drawings 6C721~-2030 identifies that, unless noted ¢therwise,
all slabs are 9" thick, installed with minimum reinforcement
tc prevent shrinkage cracks. There is a varying thickness
of sand (or Kcrete) layer between the 9" thick slab and the
main slab structure (4 ft. - 6 ft. thick) which is the
essential component at elevation 580'-0". The cracks that
we observed on 583'-6" elevation are on the 9" slab, not
the main slab. These are mainly hairline type, shrinkage
cracks or caused by their vibration through machine
foundations (such as SJAE or compressors at the north end).
The main locad supporting slabs can be inspected only from
the basement level looking up. No cracks were noted on
these slabs during basement floor inspection.



STRUCTURAL WALKDOWN CHECKLIST Poce //

Walkdown Guideling:
Visually examire structural elements for signs of damage or displacement. The following
evidence may indicate that the structural member experienced some distress:

1. Concrete memben Lok for fresh cracks, concrete spalling, crushed concrete,
cracks in painted surfaces

2. Structural steel: Look for signs of impact, chipped paint, dents, bending,
twisting, warping, Joose bolts, cracked welds.

3. Penetrations: Look for breaks in the penetration seal due to displacement of
pipes or conduit.

4. Masonry walls: Look for fresh cracks in mortar joints and blocks, paint chips.
S. Doors. Look at alignment of door with frame.

6. Anchorages' Look for loose or missing nuts or bolts, stripped threads, grout

damage.

Walkdown Data; TTEmS
3

Bulding  AB RwB (7B 7, ’b’“iwm-
Floor SB B 2nd 3rd  4th Sth Mezz Other we oeck
Ares column lines: 7ol Y Barpwess 7L 20 EdsT e” N
Elevation' S81-<c”
Elements examined:

Concrete slab:__

Concrete walls: _«

Concrete beam: ¢~

Concrete column:_ ¢~

Concrete pedestal’

Masonry wall___S4//gcO/a/6 s mcl S 76,78 719,7% 9, 64 818 8in

Structural steel : Beams, Columns, Bracing, Stair stringers:

Doors 7 /-27 £ T(-28

Penetrations. _ «"

Anchor Bolts:

Drawing reference.  $ 272/~ 22/ ® 7471 - 2015
Comments:

THs HEem H~H) e Drapsg o DisTLEEs T
STRuc TRl embery Deaf Tr THe TUERRINE
& VveENT e f LEc. 295, 17293

Name: £. A Date: 2o ALk § ¥
Name: e Date: j;/ 3?/?1—
RAB: 1/14/94

file. P/CHKLIST




STRUCTURAL WALKDOWN CHECKLIST e Iz

Walkdown Guideline:
Visually examine structural elements for signs of damage or displacement. The following
evidence may indicate that the structural member experienced some distress

1 Concrete members Look for fresh cracks, concrete spalling, crushed concrete,

cracks in painted surfaces

2. Structural steel' Look for signs of impact, chipped paint, dents, bending,

twisting, warping, loose bolts, cracked welds.

3. Penetrations: Look for breaks in the penetration seal due to displacement of

pipes or conduit.

4 Masoary walls: Look for fresh cracks in mortar joints and blocks, paint chips.

5 Doors Look at alignment of door with frame.

6. Anchorages: Look for loose or missing nuts or bolts, stripped threads, grout

damage. £ TEm >

Ikdow H z/pjlli's
rMe wk hﬁ ¢
Building: AB RB RWB

Floorr 5B B 2nd 3rd 4th  Sth  Mezz Other ~ ©/& 37+KA9E AL R
Area column lines: 6 8 & Thi

Elevation: LFo"-e”

Elements examined:

Concrete slab: &

Concrete walls:

Concrete beam: o«

Concrete column: &

Concrete pedestal. 24 TANKS & /77sTek £ Fumts

Masonrywall 239 £2 4 ¢~

Structural steel - Beams, Columns, Bracing, Stair stringers. & XaT: +/4 4 Howp Bat =7

Doors; T /~% 8 TI-22 «—

Penetrations: )

Anchor Bolts:  Fom= P+ g Tavis g G RATI w4 SnflopTS

Drawing reference. 64 7A721 ~ 2415

Comments:

Ne =72ucTulal Dﬁn,grig__ro THes pReP o THE TaRBNT
powsZ 37 Flook soms Fomw0 Pyu Te Fiw DecemBear
25, 1702 Tuzbine &ENT:

Name: .Y Buck /d:ﬁ,,é Date 22 MAr<s 9%
Name: “£¢;=£ dZ ZA‘ZL. Date. 3’/7477/?71

RAB: 1/14/94
file: P/CHKLIST .




STRUCTURAL WALKDOWN CHECKLIST oar )3

‘ .
Visually examine structural elements for signs of damage or displacement The following
evidence may indicate that the structural member expenienced some distress.

1. Concrete members: Look for fresh cracks, concrete spalling, crushed concrete,
cracks in painted surfaces

2 Structural steel: Look for signs of impact, chipped paint, dents, bending,
twisting, warping, loose bolts, cracked welds.

3 Penetrations' Look .  breaks in the penetration seal due to displacement of
pipes or conduit.

4. Masonry walls: Look for fresh cracks in mortar joints and blocks, paint chips.
§. Doors: Look at alignment of door with frame.

&. Anchorages: Look for loose or missing nuts of bolts, stripped threads, grout

damege. . L 7EMmS
Walkdown Data; 7 8, 70, l#3
Bulding AB RB RWB 0B R orcET34473
Floor S8 B Is @ ird 4th Sth  (Mez2) Other
Area column fines; __ M-nJE3-1 J/k-N Jp=1] . J-N 1| 12/I3
Elevation: 125" A 266
Eluments examined: i

Concrete slab: v

Concrete walls' v
Concrete beam: v
Concrete column: v

Concrete pedestal. —

Masonry wall: —

Structural steel - Beams, Columns, Bracing, Stair stringers: [l
Doors: —

Penetrations: [V

Anchor Bolts' v

Drawing reference;__A-2.212 , A-2004-2

Comments: Sz ofleched page.

Name: A P Bura 2.5 Date: /- 2594
Name: s I. Agpactev 4] Date: /-31- 14

RAB: 1/14/594
file: P/CHKLIST
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A structural walkdown of the remainir.g areas of the Turbine Building 2nd floor and mezzanine
was performed on January 27, 28 1994. The structural items checked on the first page were
examined. The areas examined include elevation 613'-6" from column linesMtoN and 3to 11,
J-KtoN, 10 to 11, and the 4' wide pipe space along the west side of the pedestal; and elevation
626'-6" from column lines Jto N and 11 to 12-13.

Results

1. Walls - The walls have numerous hairline cracks as well as wider cracks, similar te other
Turbine Building walls. There are vertical cracks along construction joints. The cracks are
assumed to have been present prior to the turbine incident because they are painted over in
some locations near the base of the wall, and there is evidence of minor chipping along the
cracks' lengths. Hairline cracks are a common phenomenon in concrete structures due to
shrinkage .

2. Slabs - The slabs have numerous hairline cracks as well as a few wider cracks. The wider
cracks have been painted over in most cases but the paint has chipped out of the cracks. In
some cases, evidence of paint remains in the depressed areas indicating that they are old
cracks.

' 3. Grout pads - Equipment foundation grout pads have a few hairline cracks but are generally
sound.

4. Anchor bolts - Wedge anchors and embedded anchors for equipment foundations, pipe
support base plates, electrical boxes, and miscellaneous attachments were evaluated for
loose nuts and evidence of failure. The anchors appeared sound without evidence of failure

or slippage.

5. Penetrations - A cursory review of penetrations was performed. There were no
indications of breaks in the penetration seals.

6. Steel ladder- The structural steel shows no evidence of misalignment or deformation.
Bolted connections are acceptable. Wedge anchors are acceptable with no evidence of
failure.

7. Columns - Columns were generally sound with few indications of hairline cracks.

In conclusion, the structural items which were examined do not appear to have been

detrimentally affected by the turbine incident. The indications which were observed are assumed
to have existed prior to the turbine incident.

&
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STRUCTURAL WALKDOWN CHECKLIST fAsc 1%

Walkdown Guideling:
Visually examine structural elements for signs of damage or displacement. The following
evidence may indicate that the structural member experienced some distress:

1. Concrete members: Look for fresh cracks, concrete spalling, crushed concrete,
cracks in painted surfaces

2 Structural steel: Look for signs of impact, chipped paint, dents, bending,
twisting, warping, loose bolts, cracked welds.

3. Penetrations Look for breaks in the penetration seal due to displacement of
pipes or conduit.

4 Masonry walls: Look for fresh cracks in mortar joints and blocks, paint chips.
§ Doors Look at alignment of door with frame.

6. Anchorages: Look for loose or missing nuts ¢« bolts, stripped threads, grout

Walkdown Data; e * ]
. I P w B K -
Buidng AB RB RWB 274 Fl

Floor: SB B I1st 2nd 3rd 4th  5th \_Mezz /Other

Area column lines: J- K £ - 10

Elevation: (p32'-3"

Elements examined:

Concrete slab: v

Concrete walls: v’

Concrete beam:

Concrete column: W

Coiicrete pedestal:

Masonry wall:

Structural steel | Beams, Columns, Bracing, Stair stringers:

Doors:

Penetrations:

Anchor Bolts: v’

Drawing reference: C-205¢6, 7, 8
AP/ - ol Copry gl

P TN . : o W ) /44{“ c/,g/ . e W/Av-. ,f?/,/l—r

J‘/’l’/&’ "{ {’/4"{’/"’)/ A LA 4 A // - * AAAS S ;—!/.t '
hare dirre oo 2 £ sy Tg ,@,j ol M4/Zf»éq

Feay. ARl [2-25-F8 Z ionrr anciain T
{

Name: A P RBure QY [iesn Date. 5-4-94
Neme: 4 1 277 4 Date:_<-¢-%%

RAB: 1/14/94
file P/CHKLIST




STRUCTURAL WALKDOWN CHECKLIST Page /¢

Visually examine structural eiements for signs of damage or displacement. The following
evidence may indicate that the structura! member experienced some distress:

1. Concrete members: Look for fresh cracks, concrete spalling, crushed concrete,
cracks in painted surfaces
2. Structural steel' Look for signs of impact, chipped paint, dents, bending,
twisting, warping, loose bolts, cracked welds.
3. Penetrations: Look for breaks in the penetration seal due to displacement of
pipes or conduit.
4. Masonry walls: Look for fresh cracks in mortar joints and blocks, paint chips.
5. Doors: Look at alignment of door with frame.
6. Anchorages: Look for loose or missing nuts or bolts, stripped threads, grout
damage.

Walkdown Dsta:

Buildngg AB RB RWB (IR Torbine Pederfal
Floor S8 B It 204 (3rd) Sth - Mezz Ohe  siry N,-’tvsr;’;:\,
Area column lines: Stg Qmmen 5 A( ow/ . /1% m“‘é“s Cor [::mﬁd é En ﬂu
Elevation: °" report -
Elements examined: ”d"\l

Concrete slab:

Concrete walls:

Concrete beam:

Concrete column:

Concrete pedestal:_Arpund ?ggmfec, M Turbe

Masonry wall:_

Structural steel : Beams, Columns, Bracing, Stair stringers:

Doors:

Penetrations:

Anchor Bolts:

NN
4)0\

Drawing reference:

Name- ”Cq . 2 @/ Date f /
Name: A Alchotul, 7 D“‘Mww'f
RAB: 1/14/94

file: P/CHKLIST .
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STRUCTURAL WALKDOWN CHECKLIST Page 17

Walkdown Guideline:
Visually examine structural elements for signs of damage or displacement. The following
evidence may indicate that the structural member experienced some distress:

1. Concrete members: Look for fresh cracks, concrete spalling, crushed concrete,
cracks in painted surfaces
2. Structural steel' Look for signs of impact, chipped paint, dents, bending,
twisting, warping, loose bolts, cracked welds.
3. Penetrations: Look for bresks in the penetration seal due to displacement of
pipes or conduit.
4. Masonry walls' Look for fresh cracks in mortar joints and blocks, paint chips.
5. Doors: Look at alignment of dnor with frame.
6. Anchorages: Look for loose or missing nuts or bolts, stripped threads, grout
damage.

Walkdown Data:

Building: AB RB RWB TB
Floor: SB B Ist 2nd 3rd
Area column lines: 10
Elevation:
Elements examined:
Concrete slab:
Concrete walls:
Concrete beam:
Concrete column:
Concrete pedestal:
Masonry wall:
Structural steel : Beams, Columns, Bracing, Stair stringers: A
Doors:
Penetrations:
Anchor Bolts:

Drawing reference:

WEF ooz 42484

. / ’
Name: Date: E[ [7/94 »
Name: £.Buck %A.Ié Date. /7 j»;»? 7%
RAB: 1/14/94
file: P/CHKLIST




STRUCTURAL WALKDOWN CHECKLIST riée /8

Wialkdown Guideline:
Visually examine structural elements for signs of damage or displacement. The following
evidence may indicate that the structural member experienced some distress:

1. Concrete members: Look for fresh cracks, concrete spalling, crushed concrete,
cracks in painted surfaces
2. Structural steel: Look for signs of impact, chipped paint, dents, bending,
twisting, warping, loose bolts, cracked welds.
3. Penetrations: Look for breaks in the penetration seal due to displacement of
pipes or conduit.
4. Masonry walls: Look for fresh cracks in mortar joints and blocks, paint chips.
5. Doors: Look at alignment of door with frame.
6. Anchorages: Look for loose or missing nuts or bolts, stripped threads, grout
damage.

Walkdown Data:

Building: AB RB RWB TB
Floorr SB B Ist 2nd 3rd 4th
Area column lines: g ML t4

Elements examined:
Concrete slab: i é
{ Concrete walls: A
' Concrete beam: 30
Concrete column:
Concrete pedestal:
Masonry wall:

Structural steel | Beams, Columns, Bracing, Stair stringers: _ﬂﬁi_sﬁ%‘_&_
Doors:

Penetrations:

Anchor Bolts:

anmg reference:
; 14 15, 7_71251 24,30.

meﬁe -26566

Name: ﬂ&hﬂ% Date: 5// 7/94.

Neme: R.Bucle — £02wel Date /2 214, 9 F

RAB: 1/14/94
file: PACHKLIST
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Walkdown Guideline:
Visually examine structural elements for signs of damage or displacement. The following
eviderice may indicate that the structural member experienced some distress:

1. Concrete members: Look for fresh cracks, concrete spalling, crushed concrete,
cracks in painted surfaces
2. Structural steel: Look for signs of impact, chipped paint, dents, bending,
twisting, warping, loose bolts, cracked welds.
3. Penetrations: Look for breaks in the penetration seal due to displacement of
pipes or conduit.
4 Masonry walls' Look for fresh cracks in mortar joints and blocks, paint chips.
S. Doors: Look at alignment of door with frame.
6. Anchorages Look for loose or missing nuts or bolts, stripped threads, grout
damage.

Walk 3

Building: AB RB RWB TB

Fioorr SB B Ist 2nd 3rd 4th S5th  Mezz( Other

Area column lines: g <, N

Elevation: __fipors (28 2643”7 1w tiof - 24

Elements examined: i 20
Concrete slab:
Concrete walls:
Concrete beam:
Concrete column:
Concrete pedestal’
Masonry wall:
Structural steel - Beams, Columns, Bracing, Stair stringers: X
Doors:
Penetrations:
Anchor Bolts:
Drawing reference.

ngmgnn, m“ 2&

The tepals witl ke ges IS -2 5¢ 5.
T\miu\sﬂchgn Covels dmg 2e t A20 #C bmn.n?_iﬁﬂm

WEF ppZ 42 484

30

Name: M Saln : Date: 91117! 94
Name: _R. B¢ Date: /72224y ¢ 7
RAR 1/14/04

file: P/CHKLIST



STRUCTURAL WALKDOWN CHECKLIST Hee 2o

Walkdown Guideling:
b Visually examine structural elements for signs of damage or displacement. The following
evidence may indicate that the structural member experienced some distress:

1. Concrete members: Look for fresh cracks, concrete spalling, crushed concrete,
cracks in painted surfaces
2. Structural steel: Look for signs of impact, chipped paint, dents, bending,
twisting, warping, loose bolts, cracked welds.
3. Penetrations' Look for breaks in the penetration seal due to displacement of
pipes or conduit.
4. Masonry walls: Look for fresh cracks in mortar joints and blocks, paint chips.
5. Doors: Look at alignment of door with frame.
6. Anchorages: Look for loose or missing nuts or bolts, stripped threads, grout
damage.

Walkdown Dats;

Buldingz AB RB RWB f ing g“fvft
Foor SB B  Ist 2nd #h  Sth  Mez Other -0
Area column lines: lems™ 24 »30

Elevation:

Elements examined WR T 000z AR LHEY (TSR -26565)
Concrete slab: o -20566
Concrete walls: 07 a Lo j

b Concrete beam:
Concrete column:
Concrete pedestal:
Maeasonry wall:
Structural steel : Beams, Columns, Bracing, Stair stringers: [»
Doors:
Penetrations:
Anchor Bolts:
Drawing reference:

cgmmeng, 6‘ &zn[!m LQZ:S c‘ncks thﬁ EJ‘EE :Z‘Sés !SSI!ZJé:
/Q ‘

Date: __é/§o/ 94

Date. 2o Twue 75

Name: A 4 72 wc A

RAB: 1/14/94
file: P/CHKLIST
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STRUCTURAL WALKDOWN CHECKLIST S Z 1

w

‘ Visually examine structural elements for signs of damage or displacement. The following
evidence may indicate that the structural member experienced some distress:

1. Concrete members: Look for fresh cracks, concrete spalling, crushed concrete,
cracks in painted surfaces
2. Structural steel: Look for signs of impact, chipped paint, dents, bending,
twisting, warping, loose bolts, cracked welds.
3. Penetrations: Look for breaks in the penetration seal due to displacement of
pipes or conduit.
4. Masonry walls' Look for fresh cracks in mortar joints and blocks, paint chips.
S. Doors: Look at alignment of door with frame.
6. Anchorages: Look for loose or missing nuts or bolts, stripped threads, grout
damage.

Walkdown Data:

Building: AB RB RWB
Floor- SB B Ist 2nd 4th Sth MeuOtber
Area column lines:  ©odocdel Eley. £4374 ” w28
Elevation:
FElements examined:
Concrete slab:
Concrete walls:
. Concrete beam:
Concrete column:
Concrete pedestal: ¢~
Masonry wall:
Structural steel : Beams, Columns, Bracing, Stair stringers:
Doors:
Penetrations:
Anchor Bolts:
Drawing reference:
omments;: e prnd opresrarn( Co 'ty > oovnrtele L6 r
\ 'a.- ot l"m oY ke | ’- 4-'t,.' 1
£ ~fig e I Old,

f) .
[ s"‘ cc" .t A

Checklidt *Z,B},é

*§h

argd G () (X 0 ) 2019 "\'

yal PN "L") LM \h$D€L+( Exces ..:z’
mmm s, o stuch Aj_@_mﬁlm

.them_m__ﬁmh (Cod™ COnCre docinl Congdl ﬁh&h&.ﬁ.ﬁmﬂé

-
Name: t1,5. % , plarts Dl&:__é/}’()j‘i&
Name: A .~ 5 ver< /’ A nl. Date_To Tuysse 7 F-

RAB: 1/14/94
file: P/CHKLIST




STRUCTURAL WALKDOWN CHECKLIST Hec 21

Walkdown Guideline;
Visually examine structural elements for signs of damage or displacement. The following

evidence may indicate that the structural member experienced some distress:

1. Concrete members: Look for fresh cracks, concrete spalling, crushed concrete,
cracks in painted surfacc:
2. Structural steel: Look for signs of impact, chipped peint, dents, bending,
twisting, warping, loose bolts, cracked welds.
3. Penetrations' Look for breaks in the penetration sea! due to displacement of
pipes or conduit.
4 Masonry walls: Look for fresh cracks in mortar joints and blocks, paint chips.
5. Doors: Look at alignment of door with frame.
6. Anchorages: Look for loose or missing nuts or bolts, stripped threads, grout
damage.

Welkdown Data; #04 5 ard & —vWalldsr, datis

Bulding AB RB RWB @
Floor. SB B Ist 2nd C
Area column lines: WA AeM S

COAJMS‘O(' Nw# 14

4th  Sth Mezz @

Elements examined:
Concrete slab:
Concrete walls:
Concrete beam:
Concrete column:
Concrete pedestal:
Masonry wall:
Structural steel : Beams, Columns, Bracing, Stair stringers: <te,) 5\«&*‘5%&
Doors: '
Penetrations:
Anchor Bolts:
Drawing reference:

Comments; Covdeovger cteed che shructure I; e oros® amd

' n _eond Con .110 N, 2, unded LPZ Docol
%ﬁ ral ’E_MJ;%MM“

J l' w'a " ‘

DN Al » LA -.l AP RS 4 A:
4
Name: 1.5 0 bines 1 A Date:_‘_é'['_So/?L}
Name: 4"/ 2 ece A e Date: %o -Terne 95
RAB: 1/14/54

file: P/CHKLIST
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STRUCTURAL WALKDOWN CHECKLIST Aea 23

w i 3
Visually examine structural elements for signs of damage or displacement. The following
evidence may indicate that the structural member experienced some distress:

1. Concrete members Look for fresh cracks, concrete spalling, crushed concrete,

cracks in painted surfaces

2. Structural steel: Look for signs of impact, chipped paint, dents, bending,

twisting, warping, loose bolts, cracked welds.

3 Penetrations Look for breaks in the penetration seal due to displacement of

pipes or conduit.

4. Masonry walls: Look for fresh cracks in mortar joints and blocks, paint ships.

§ Doors: Look at alignment of door with frame.

6. Anchorages: Look for loose or missing nuts or bolts, stripped threads, grout o3

damage. »
m—n‘m z;?o'ot 7@3 o

Bulding AB RB RWB (TB) .
Floor: B Ist 204 3rd 4th Sth  Mez Other - Cureurs /& Fepsfll
Fonn sk um:_ 2 : - casr or K ¢ aiair o P Rpgiww Dav Flesh ELEV:
Elevationn 7#F 635-s40” BellTewm ¢3%-94" 1yast s.:0€ 3 Tof e37-3" ganm (328" LATTROf
Elements examined: "
Concrete slab:
Concrete walls:
b Concrete beam:
Concrete column:
Concrete pedestal._ Twgs/nE PelesTAL (Cpsr & weoT e
Masonry wall:
Structural stee! : Beams, Columns, Bracing, Stair stringers:
Doors:
Penetrations:
Anchor Bolts:
Drawing reference: (72 /- 2o 70 Tiru Zolr 4 7472/ -28i7-1
Comments: 7ove cirs? Soa Culowl cu THE TuRBe PeOEsrat HAS ¥O
Sr el R Con/CReTE DAMALE Dut To Tie Timpude EVea] oF DEL. £%5 1795,
THE L 45T 5,08 CnTeul (o THE TURINE PeBEITp L r we /3 roet TN e ANy
oF pae Culoul. B Piece op Covckels APpisy. B8"xB8% 3'hoer fne CH PPEP on] (SaEw sWETH Jetow)
THE CAuse oF THiy cHiePiary /2 viKowas Bul sTmny Be Pue To
over EM,L?‘_.of ok q/uml contBeTe At FHE Fapes7al anD Busliag
AT Do

rsol o T,
Name: 2V Bucic AIs Date: 22 mares 1 LeeTE
Name:_ (3Ll ) 2hlie i R— Due_J5/2 e
RAB: 1/14/94
file: P/CHKLIST | Rl
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PeocsTaL




hA2c +wprre .

z
STRUCTURAL WALKDOWN CHECKLIST ¢

Walkdown Guideling;
. Visually examine structural elements for signs of damage or displacement. The following
evidence may indicate that the structural member experienced some distress:

1. Concrete members: Look for fresh cracks, concrete spalling, crushed concrete,
cracks in painted surfaces
2. Structural steel: Look for signs of impact, chipped paint, dents, bending,
twisting, warping, loose bolts, cracked welds.
3. Penetrations: Look for breaks in the penetration sea! due to displacement of
pipes or conduit.
4. Masonry walls: Look for fresh cracks in mortar joints and blocks, paint chips.
S. Doors: Look at alignment of door with frame.
6. Anchorages: Look for loose or missing nuts or bolts, stripped threads, grout
damage.

Walkdown Data;

Buldng AB RB RWB (TB) rursinE PEOESTAL

Foor S8 B It 20d 3rd 4th Sth  Mezz (Other) Balew Fap L

Areacolumnlines: K 5,6,847 #ve m 5, ¢, 8¢72 A ELEV. 63746

Elevation: o & 37'-&"

Elements examined: T ¥ 3
Concrete siab: Vo WA . [ ?A‘U
Corcrete walls:

. Concrete beam:

Concrete column:

Concrete pedestal: \” CuTour Fer LuBoit. Aines .
Masonry wall:
Structural steel : Beams, Columns, Bracing, Stair stringers:
Doors:

Penetrations:

Anchor Bolts:

Drawing reference: 4C721-2019,208° 207! % 2072 £ 7/-/026 E£71-054

m-mmn‘-—— The cutouts at KB&AMB were inaccessable for inspection,

but due 10 their locations and the number of pipes going

through them it is unlikly that there is any damage 10

themdux % ~1 55 fe \mpacto s s uge  fica

Only the cutout at KS had amage 1o its concrete

(see page 2 for details), the rest of the cutouts which

were inspected, showed no deteriation damage or distress.
Lo S5truactu o\

Name: £ Bock Jo%ud- " Date: 73 oy P S

Name:_ (o) glilolad— . Dae__5/i13)9y
RAB: 1/14/94
file: P/CHKLIST
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w ideling:
. Visually examine structural elements for signs of damage or displacement. The following
evidence may indicate that the structural member experienced some distress:

1. Concrete merbers' Look for fresh cracks, concrete spalling, crushed concrete,
cracks in painted surfaces

2. Structural steel: Look for signs of impact, chipped paint, dents, bending,
twisting, warping, loose bolts, cracked welds.

3. Penetrations: Look for breaks in the penetration seal due to displacement of
pipes or conduit.

4 Masonry walls: Look for fresh cracks in mortar joints and blocks, paint chips.
§. Doors: Look at alignment of door with frame.

6. Anchorages: Look for loose or missing nuts or bolts, stripped threads, grout

damage. - z 3
oy o T 940536
Walkdown Data: WL # 200

Bulding AB RB RWB (TB) . ‘
Foor S8 B It 2nd 3rd 4th Sth  Mezz Other - Cgrou?s /o FEPRRD
Area column lines’ oy Stew I -w” CAsr e’k & wasT o M
Elevation. 7%, G35'se”™ OBellow ¢3%-9 1/as? Si0€ 5 TP £37-3 e 328" Carrs.p
Elements examined:
Concrete slab:
Concrete walls:
. Concrete beam:
Concrete column:
Concrete pedestal:_ Twks/~w&E PeDesTAL (Cpor & weT =o€
Masonry wall:
Structural steel . Beams, Columns, Bracing, Stair stringers:
Doors:
Penetrations:
Ancho: Bolts:
Drawing reference: (€72 /- 2070 Twetw Zolr 4 7472/ -2017-1
cgmment;; THE izl S P8 Culowl so The TURR e feOEsTHE AL S O

S7AMCTfR L Con/ CRETE DAMALE Duk To Trw Tumbuie EVea] ok DeE< £%./795.
THE 2437 Scge CuToul j) THE TURI NG PR OOV p . AR Coomllis Cowilaty Phrmsnf /o TN o Vary

o F e LuToul, A Poce om Lawctele prPRey. 8'x8°x 8'bewr fine CH, PPED 0T (Saw s ETN Jelve
THE CAuse oF THIS cH PPy V3 SuKowns Bul 1Tmmy Be Pu€ To

open 3 of eRigqiwml ContBrTe AT FTHE Fapestal sap Puslivad

¢SOl MT o Sos .
Name: 22 Y Bucic A& Date: 2%y a #st4 9 $— Lome T
Name: Date: wiroE®
RAB: 1/14/94
file: P/CHKLIST .
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STRUCTURAL WALKDOWN CHECKLIST Page z¢

Walkdown Guideline:
Visually examine structural elements for signs of damage or displacement. The following
' evidence may indicate that the structural member experienced some distress:

1. Concrete members: Look for fresh cracks, concrete spalling, crushed concrete,

cracks in painted surfaces

2. Structural steel: Look for signs of impact, chipped paint, dents, bending,

twisting, warping, loose bolts, cracked welds.

3. Penetrations: Look for breaks in the penetration seal due to displacement of

pipes or conduit.

4. Masonry walls: Look for fresh cracks in mortar joints and blocks, paint chips.

5. Doors: Look at alignment of door with frame.

6. Anchorages: Look for loose or missing nuts or bolts, stripped threads, grout

damage. TiEm® 21
Walkdown Data; WE#* 0ooET4IZ

Bulding AB RB RWB 9 Fadiae £ “desta |
Floorr SB B Ist 2nd 4h 5th  Mezz @ " preel ';\f‘..{“f"”’f
Area column ﬁnﬂf_ﬁgaem.&;_dpamz_égé
Elevation: ' :
Elements examined:
Concrete slab:
Concrete walls:
Concrete beam:
. Concrete column:
Concrete pedestal:
Masonry wall:
Structural steel : Beams, Columns, Bracing, Stair stringers:
Doors:
Penetrations: ;
Anchor Bolts: !
Drawing reference:
Om -:.". 4 ax:a £ norT*h ¥’ 1< f’K 1% ....‘

Mm ymmﬁ'

Name: Date: S // 7[74’ ;
Nore Y,
RAB: 114/94

file: P/CHKLIST .
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Walkdown Guideline:
Visually examine structural elements for signs of damage or displacement. The following
evidence may indicate that the structural member expenenced some distress:

1. Concrete members: Look for fresh cracks, concrete spalling, crushed concrete,
cracks in painted surfaces

2. Structural steel: Look for signs of impact, chipped paint, dents, bending,
twisting, warping, loose bolts, cracked welds.

3. Penetrations: Look for breaks in the penetration seal due to displacement of
pipes or conduit.

4 Masonry walls: Look for fresh cracks in mortar joints and blocks, paint chips.
5. Doors: Look at alignment of door with frame.

6. Anchorages Look for loose or missing nuts or bolts, stripped threads, grout

damage. f&’
Walkdown Data; ::& ;.” 94 4/
Bulding AB RB RWB/TB ?ale;LP_ Shield Watls
Floor S8 B  1Ist 2nd \3rd) 4th 5th  Mezz Other nort %Mk sides.
Area column lines: &3 & L-/0 (-5 é’emmfol' na;ﬂ L?
Elevation: (43 A" — and abve ua?:lw‘w—ﬂu

Elements examined.
Concrete slab:_- , {
Concrete walls: 'M :
Concrete beam: o
Concrete column:
Concrete pedestal]
Masonry wall:
Structural steel . Beams, Columns, Bracing, Stair stringers:
Doors:
Penetrations:
Anchor Bolts:
Drawing reference:

Dmments: < ke Adat : o/ The LP3 ﬁ([ﬁﬁiaz M;n
i\ r
0 - A o . 4

- Aoz Lo / Aecr.

—, W . A ‘.Ic‘ .“ ; A' ‘.,. ‘7 v ._: " "’h ¢/ f!
".‘ GG 4 s Yo e NCAl 70 e“d' m :2; ;zz: ;I
wume A Sohine Tl we_if2 fou

Name: £. Y Bueck _ Date._22 Tow 2%

RAB: 1/14/94
file: P/CHKLIST




STRUCTURAL WALKDOWN CHECKLIST gz 2§

. Visually examine structural elements for signs of damage or displacement The following
evidence may indicate that the structural member experienced some distress:

1. Concrete members: Look for fresh cracks, concrete spalling, crushed concrete,

crecks in painted surfaces

2. Structural steel: Look for signs of impact, chipped paint, dents, bending,

twisting, warping, loose bolts, cracked welds.

3. Penetrations' Look for breaks in the penetration seal due to displacement of

pipes or conduit.

4 Masonry walls' Look for fresh cracks in mortar joints and blocks, paint chips.

$. Doors: Look at alignment of door with frame.

6. Anchorages' Look for loose or missing nuts or bolts, stripped threads, grout

dme. o 1
Walkdown Data: zle”

Building: AB RB RWB
Floor: SB B Ist 2nd (3rd) 4th Sth Mezz Other
Areacolumnlines: J K-F,10 snp M W -5 10
Elevation: 18- L (Low) PoofFs oNER MSR'S)
Elements examined:

Concrete slab: v

Concrete walls:

b Concrete beam:

Concrete column:

Concrete pedestal:

Masonry wall:

Structural steel : Beams, Columns, Bracing, Stair stringers:

Doors:

Penetrations: vl

Anchor Bolts:

Drawing reference._ A-20 |6, A-20(8~], £-2090 TO €-20952
Comments: Corec ol 1veg o e jv’//"’/m gl
£ A rds .4'/ /ryz!/p'J//r" ot . <
A o o gt

S

st fox ; Ao slnty iy endag -
,ZM"“; Voo pmpmral m//ﬂ’z S K ap b gorrps. g g Lty T

-93 qq,’w/rf / MM&

Y 5 PR T | Prapurt |
Name: A P Boro ﬂ-P&q; Date: 5-49-94 Y

Name: 47 7/t oLt Date.__ 5-4-494

RAB: 1/14/94
file: P/CHKLIST
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Walkdown Guideling:
Visually examine structural elements for signs of damage or displacement. The following
evidence may indicate that the structural member experienced some distress:

1. Concrete members: Look for fresh cracks, concrete spalling, crushed concrete,
cracks in painted surfaces

2. Structural steel: Look for signs of impact, chipped paint, dents, bending,
twisting, warping, loose bolts, cracked welds.

3. Penetrations: Look for breaks in the penetration seal due to displacement of
pipes or conduit.

4. Masonry walls: Look for fresh cracks in mortar joints and blocks, paint chips.
5. Doors: Look at alignment of door with frame.

6. Anchorages: Look for loose or missing nuts or bolts, stripped threads, grout

TRE NREN SRR THE Exc I TER
Sth Mezz mltggu- Mel PPoms> Botls,
STPeL S , gre.

Building: AB RB RWB THE TukBinia PEOESTAL M
4th

—~—

Elements examined:
Concrete sigb:
Concrete walls:
Concrete beam'
Concrete column:
Concrete pedestal:. o R TuRBwe yvlen £xc TeR
Masonry wall:
Structural stee! : Beams, Columns, Bracing, Stair stringers:
Doors:
Penetrations: S P/a/6 Aw0  fLowcleTe Biock eunT

AnchorBolts:  A6ce pPess) Bolls Fok THe €xciTen. s/Je TEN FevasTAL.
Drawing reference: 4- 2o (7:1 A-2213, c-2ele ,C-Zo7k

-z

ngmgng; SLE AT HEP FAGH [fek TEIALS.

Name:_£.) Bock /éw( Date:. // f & 99

Name: Date: /72 c=s8 94

RAB: 1/14/94
file: P/CHKLIST .
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SUMMARY OF TURBINE PEDESTAL UNDER EXCITER STRUCTURAL
WALKDOWN

The structural walkdown of the Turbine pedestal under the exciter
was conducted on February 11, 1994. The items which were
examined were the condition of the Turbine concrete pedestal at
elevation 641'-5" (Ref. dwg. C-2076), the 4-12" dia., 1-6" dia.
and 1-9" dia. piping penetrations and the 4'-0" x 1'-3" concrete
blockout penetration, the east and west exciter stool holddown
bolts and leveling grout and the metal supports for the checker
plates surrounding the exciter.

RESULTS
; O Turbine Pedestal

No damage was noted to the Turbine concrete pedestal itself
except for minor concrete spalling at the 4'-0" x 1'~3"
blockout. Some local concrete repair will be required for
exciter bolt anchorage into the pedestal.

B Penetrations

The six pipes and their pipe sleeves are undamaged. The
penetration seals at these six locations will require repair
and/or replacement. The concrete blockout will require
minor surface repair as noted in item 1 above.

3. Exciter holddown bolts and leveling grout

The west exciter stocl has loose holddown bolts, minor
cracking in the grout between the stool and the pedestal and
major cracks and spalling in the grout at the very north end
of the stool. The east stool has all of its holddown bolts
broken ana all of the grout between the stool and pedestal
has been broken and cracked. This east stool has moved from
its original design location.

4. Metal supports for supporting checker plates
Only one checkered plate embedded angle support has been
damaged, which is located about midway of the exciter and on
the east side.

Conclusion

All of the items listed above arJd their degraded condition are
due to the Turbine event of December 25, 1993.
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Walkdown Guideline:
Visually examine structural elements for signs of damage or displacement. The following
evidence may indicate that the structural member experienced some distress.

1. Concrete members: Look for fresh cracks, concrete spalling, crushed concrete,
cracks in painted surfaces

2 Structural steel. Look for signs of impact, chipped paint, dents, bending,
twisting, warping, loose bolts, cracked welds.

3 Penetrations: Look for breaks in the penetration seal due 10 displacement of
pipes or conduit.

4 Masonry walls: Look for fresh cracks in mortar joints and blocks, paint chips.
§ Doors: Look at alignment of door with frame.

6. Anchorages: Look for loose or missing nuts or bolts, stripped threads, grout

damage.

Walkdown Data: FTem® s
7/ ’/ 1’ /ﬂl ; f

Buldng AB RB RWB OB WwAR oooplteSiS
Floor S8 B Ist 2nd (3rd) 4th  Sth  Mezz Other o8 g trorin
Ares column lines; _-n  0-]0 —
Elevation: 42"
Elements examined:

Concrete slab: Wl

Concrete walls: v

Concrete beam: —

Concrete column: v’

Concrete pedestal: ot

Masonry wall: —

Structural steel . Beams, Columns, Bracing, Stair stringers: v

Doors: v’

Penetrations: v

Anchor Bolts: v

Drawing reference: ___ A-2212

mments: Son ottached cheet.

Name: AP Puryg ﬂpﬂrw Date: /-3/-94
Name:/ I M)At &1 Date: -3/~ ¢

RAB: 1/14/94
file: P/CHKLIST
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SUMMARY OF BALANCE OF TURBINE BUILDING
STRUCTURAL WALKDOWN

A structural walkdown of the remaining areas of the Turbine Building 3rd floor was performed
on January 27, 28 1994. The structural items checked on the first page were examined. The
areas examined include elevation 643'-6" from column lines J to N and 0 to 10.

Results
1. Walls - The walls have numerous hairline cracks as well as wider cracks, similar to other
Turbine Building walls. There are vertical cracks along construction joints. The cracks are
assumed to have been present prior to the turbine incident because they are painted over in
some locatiuns near the base of the wall, and there is evidence of minor chipping along the

cracks' lengths. Hairline cracks are a common phenomenon in concrete structures due to
shrinkage .

2. Slabs - The slabs have numerous hairline cracks as well as a few wider cracks. The wider
cracks have been painted over in most cases but the paint has chipped out of the cracks. In
some cases, evidence of paint remains in the depressed areas indicating that they are old
cracks. Portions of the TB slab near the exciter have gouges due to falling or propelled
debris from the generator or exciter. The gouges are up to about 1/4" in depth and have a
surface area of less than eight square inches. There are about six gouges total. An approxi-
mately 4" x 7" x up to 1/2" deep gouge exists on the underside of the low roof over the west
moisture separator reheater above the midwest platform at the low pressure stop and
intercept valves. The gouge is apparently a result of an ejected turbine blade.

3. Grout pads - Equipment foundation grout pads have a few hairline cracks but are generally
sound.

4. Anchor bolts - Wedge anchors and embedded anchors for equipment foundations, pipe
support base plates, electrical boxes, and miscellaneous attachments were evaluated for
loose nuts and evidence of failure. The anchors appeared sound without evidence of failure
or slippage.

5. Penetrations - A cursory review of penetrations was performed. There were no
indications of breaks in the penetration seals.

6. Steel platforms above MSRs- The structural steel shows no evidence of misalignment or
deformation. Bolted connections are acceptable. Wedge anchors are acceptable with no

evidence of failure. A portion of the grating on the midwest platform at the low pressure
stop and intercept valves is damaged from an ejected turbine blade. The deformed grating is
about one square foot in area.

7. Columns - Columns were generally sound with few indications of hairline cracks.
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SUMMARY OF BALANCE OF TURBINE BUILDING
STRUCTURAL WALKDOWN

In conclusion, the structural items which were examined do not appear to have been
detrimentally affected by the turbine incident. The indications which were observed, except for
the gouges resulting from falling or ejected turbine parts, are assumed to have existed prior to the
turbine incident.
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STRUCTURAL WALKDOWN CHECKLIST

Walkdown Guideling:
. Visually examine structural elements for signs of damage or displacement. The following

evidence may indicate that the structural member experienced some distress:

1. Concrete members Look for fresh cracks, concrete spalling, crushed concrete,
cracks in painted surfaces

2. Structural steel. Look for signs of impact, chipped paint, dents, bending,
twisting, warping, loose bolts, cracked welds.

3. Penetrations' Look for breaks in the penetration seal due to displacement of
pipes or conduit.

4 Masonry walls: Look for fresh cracks in mortar joints and blocks, paint chips.
§. Doors Look at alignment of door with frame.

6. Anchorages' Look for loose or missing nuts or bolts, stripped threads, grout

damage.
Walkdown Data: T7em S
7,€, )M, 13
Building AB RB RWB ! WRE 00934497
Floor: SB B Ist 2nd 4th Sth Mezz Other

Area column lines: N-§ 017 J-N L 10=17
Elevation:  (43'-46"

Elements examined:
Concrete slab: v~
Concrete walls:
. Concrete beam:  —

Concrete column:___ "~

Concrete pedestal:  ——

Masonry wall: v

Structural steel - Beams, Columns, Bracing, Stair stringers:__

Doors: ammee

Penetrations: v

Anchor Bolts: i

Drawing reference:  A-20/7, A-2017-1, A-2213
Comments; See gttached sheels.

Name: A.FP Buora (2.1 J3 Date: /- 20-24
Name: 4. LN Date:__;- 2o -24

RAB: 1/14/94
file: PACHKLIST
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SUMMARY OF TURBINE BUILDING 3RD FLOOR
STRUCTURAL WALKDOWN

A structural walkdown of the 3rd floor Turbine Building was performed on January 18,
19, 1994. The structural items checked on the first page were examined. Areas of the 3rd
floor which were off limits due to evaluation of the turbine incident were not examined.
These areas are bounded by column lines J to N and O to 10.

Results

1. Walls - The walls have numerous hairline cracks as well as wider cracks, up to
about .050". Many of the wider cracks in exterior walls were previously patched.
There are vertical cracks along construction joints. The wider cracks tend to emanate
at the junction of the wall and floor slab and run generally diagonally up the walls,
sometimes as high as 20 to 25 feet, but generally only 7 to 10 feet. The cracks are
assumed to have been present prior to the turbine incident because they are painted
over near the bottom of the walls, and there is evidence of minor chipping along the
cracks' lengths. Hairline cracks are a common phenomenon in concrete structures
due to shrinkage .

2. Slabs - The slabs have numerous hairline cracks as well as wider cracks, especially
in the corridor region along R-line between column lines 3 and 8. The wider cracks
have been painted over in most cases but the paint has chipped out of the cracks.
Evidence of paint remains in the depressed areas indicating that they are old cracks.

Note: There are numerous cracks, wider than hairline, along column line R
between lines 4 and 6, and running east-west, which were specifically
questioned by the NRC. They are old cracks because of the paint which
can be seen in depressed areas next to the cracks from which the
subsequent paint layer has chipped. Similar surface cracks can be seen on
the underside of the slab from the 2nd floor. The cracks originally might
have been hairline cracks which propagated due to heavy floor loads and
slab vibration due to reciprocating equipment. They do not appear to be
cracks which propagate through the concrete. It should be understood that
concrete slabs are designed under the assumption that the concrete
between the first rebar layer and the surface is cracked.

3. Grout pads - Equipment foundation grout pads had a few hairline cracks but are
generally sound.

4. Anchor bolts - Wedge anchors and embedded anchors for equipment foundations
rack mounts, pipe support base plates, electrical boxes, and miscellaneous
attachments were evaluated for loose nuts and evidence of failure. The anchors
appeared sound without evidence of failure or slippage.
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SUMMARY OF TURBINE BUILDING 3RD FLOOR
i STRUCTURAL WALKDOWN

5. Masonry walls - Masonry walls were generally cracked at their junction with
concrete walls due to mortar shrinkage and concrete vibrations as experienced during
prior walkdowns wher the turbine equipment was operating. The walls are generally
sound with few mortar joint cracks.

6. Penetrations - A cursory review of penetrations was performed. There are no
indications of breaks in the penetration seal.

7. Steel stairs and platforms - The structural steel shows no evidence of misalignment
or deformation. Bolted connections are acceptable. Wedge anchors are acceptable
with no evidence of failure.

In conclusion, the structural items which were examined do not appear to have been
detrimentally affected by the turbine incident.
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w ideling:
Visually examine structural elements for signs of damage or displacement. The following
evidence may indicate that the structural member experienced some distress:

1. Concrete members Look for fresh cracks, concrete spalling, crushed concrete,
cracks in painted surfaces

2 Structural steel: Look for signs of impact, chipped paint, dents, bending,
twisting, warping, loose bolts, cracked welds.

3. Penetrations: Look for breaks in the penetration seal due to displacement of
pipes or conduit.

4 Masonry walls: Look for fresh cracks in mortar joints and blocks, paint chips
§ Doors Look at alignment of door with frame.

6. Anchorages: Look for loose or missing nuts or bolts, stripped threads, grout

damage. (e ws

Walkdown Dats; )8 19,20 %
7/
Buldng AB RB &WB TB wo wt. K.

Floor S8 B It (nd) 3rd 4th St (Mezz)Other
Area column lines:_J-S O-3° N-S 3-/7 J-K 317 KN, H=1T7 ° JaS i4-17
Elevation:__ (/3-6" ) ‘ - 628-5"
Elements examined:

Concrete slab: v

Concretewalls: .~

Concrete beam: o~

Concrete column: v~

Concrete pedestal:  —

Masonry wall: v

Structural steel - Beams, Columns, Bracing, Stair stringers;___

Doors: s

Penetrations: v

Anchor Bolts: v

Drawing reference:__ A-2212, A-20]b A-20/6~)
Comments: See gflached sheets.

Name: A.P.Burg (2.0 Leor Date: /-24-94
Name: 4. Date. /-24-94

RAB: 1/14/94
file: P/CHKLIST
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SUMMARY OF TURBINE BUILDING 2ND FLOOR
STRUCTURAL WALKDOWN

A structural walkdown of the 2nd floor Turbine Building and 2nd floor mezzanine of
Radwaste Building was performed on Januvary 19, 20, 1994. The structural items checked
on the first page were examined. Areas of the 2nd floor Turbine Building which were off
limits due to evaluation of the turbine incident were not examined. These areas are
bounded by column lines K to N and 3to 11. They will be examined when accessible
and their results compiled separately.

Results
1. Wao walls have numerous hairline cracks as well as wider cracks, similar
to the 3rd 1.uor. Many of the wider cracks in exterior walls were previously patched.
There are vertical cracks along construction joints. The wider cracks run generally
diagonally up the walls, sometimes as high as 20 to 25 feet. The cracks are assumed
to have been present prior to the turbine incident because they are painted over near
the bottom of the wall-  ~ *here 1s evidence of minor chipping along the cracks'

lengths. Hairlire crac .common phenomenoen in concrete structures due to
shrinkage .

2. Slabs - The slabs have numerous hairline cracks as well as a few wider cracks.
The wider cracks have been painted over in most cases but the paint has chipped out

of the cracks. Evidence of paint remains in the depressed areas indicating that they
are old cracks.

Note: There a cks, wider than hairline, in the siab at the southeast
corner of the turbine pedestal, near column lines M and 3, which run
diagonally towards the southeast and which were specifically questioned
by the NRC. The cracks originally might have been hairline cracks due to
stress risers at the comer of the slab which propagated due to slab
vibration from reciprocating equipment. The cracks do not propagate
through the concrete. This portion of the slab is supported by beams
underneath which run east-west and north-south. It should be understood
that concrete slabs are designed under the assumption that the concrete
between the first rebar layer and the surface is cracked.

3. Grout pads - Equipment foundation grout pads had a few hairline cracks but are
generally sound.

4. Anchor bolts - Wedge anchors and embedded anchors for equipment foundations,
rack mounts, pipe support base plates, electrical boxes, and miscellaneous
attachments were evaluated for loose nuts and evidence of failure. The anchors
appeared sound without evidence of failure or slippage.
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STRUCTURAL WALKDOWN

5. Masonry walls - Masonry walls were generally cracked at their junction with
concrete walls due to mortar shrinkage and concrete vibrations as experienced during
prior walkdowns when the turbine equipment was operating. The walls are generally
sound with few monrtar joint cracks.

6. Penetrations - A cursory review of penetrations was performed. There are no
indications of breaks in the penetration seals.

7. Steel stairs and platforms - The structural steel shows no evidence of misalignment
o: deformation. Bo'ted connections are acceptable. Wedge anchors are acceptable
with no evidence of failure.

In conclusion, the structural items which were examined do not appear to have been
detrimentally affected by the turbine incident.
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STRUCTURAL WALKDOWN CHECKLIST frsec 42

ideline:
Visually examine structural elements for signs of damage or displacement. The following
evidence may indicate that the structural member experienced some distress:

1 Concrete members Look for fresh cracks, concrete spalling, crushed concrete,

cracks in painted surfaces

2 Structural steel Look for signs of impact, chipped paint, dents, bending,

twisting, warping, loose bolts, cracked welds.

3 Penetrations' Look for breaks in the penetration seal due to displacement of

pipes or conduit.

4 Masonry walls' Look for fresh cracks in mortar joints and blocks, paint chips.

§. Doors: Look at alignment of door with frame. p

6. Anchorages: Look for loose or missing nuts or bolts, stripped threads, grout TTe?7

damage. wo Wk
Walkdown Data: L Four TB.HS.

EXTHEAL /s B

Building: AB RB RWB/TB) wWALL /NSy LRTED
Flioor: SB B 1st 2nd 3rd 4th  Sth Mezz Other fgﬂe. 5‘/;/4?_,

Area column lines: Tevd Ppp Flee

Elevation:

Elements examined:
Concrete slab:
Concrete walls:
Concrete beam:
Concrete column:
Concrete pedestal:
Masonry wall:
Structural steel - Beams, Columns, Bracing, Stair stringers:
Doors:

Penetrations:
Anchor Bolts:
Drawing reference: (472! - 223 b rhRA 2039

Comments: 74¢ EXTeRiOR 4RLL IMELEA Terr wrgral S/Ly

B ove THE Fhn Floon £t €93 L") s e ToKDs L&

ANy LAmAse pud o IHE

Dg cgr 5 T B S eyl

Name: . ) Zuwer /ﬁ“‘é Date. 22 JAN 7 I
Name:_#_zwsmie R ] 17(/ Date: 28 TP ¢

RAB: 1/14/94 %J

file: P/CHKLIST .
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STRUCTURAL WALKDOWN CHECKLIST
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Walkdown Guideling:
Visually examine structural elements for signs of damage or displacement. The following
@vidence may indicate that the structural member experienced some distress.

1. Concrete members: Look for fresh cracks, concrete spalling, crushed concrete,

cracks in painted surfaces

2. Structural stee!: Look for signs of impact, chipped paint, dents, bending,

twisting, warping, loose bolts, cracked welds.

3. Penetrations: Look for breaks in the penetration seal due to displacement of

pipes or conduit.

4. Masonry walls: Look for fresh cracks in mortar joints and blocks, paint chips.

5 Doors: Look at alignment of door with frame.

6. Anchorages: Look for loose or missing nuts or bolts, stripped threads, grout

damage. rTem® 1
Walkdown Data: o WR KA.

Building: AB RB RWB TB
Floor. SB B 1st 2nd 3rd 4h Sth  Mexz Other - 78 KoefF
Ares column lines: ez cens Col. Ko s 5 ¢ Ane frPRer . Ze "wgsT ef K Row

Elevation._ 7/@ - £~ Ke k. Pwg. 7272/- 20l
Elements examined:

Concrete slab:

Concrete walls:

Concrete beam:

Concrete column:

Concrete pedestal:

Mesonry wall:

Structural steel : Beams, Columns, Bracing, Stair stringers:

Doors:

Penetrations.

Anchor Bolts:

Drawing reference:
Comments: & 7/ sk pPenT oR ScEAPe APPRox. 4 ,Jeches
SQUARL, ¢ THe wieTat DEc jMla or THE Reof syYslcm. THErRE
IS A0 [LolrETART /oo JATO THE KosFoalg Syz7gan, Tusl
EyiLenCl or Semme oBICT ﬂ:‘f‘nyg THE &7B=ﬂ 27 o X THE
P Ia Pecling - ET 13 nKws AT THIS Tbng 1€ THIS
DEMT wAS CALLED g’ THE Tyl BIne EFveny oF zEbPec 1793 .

Name. £ ) Buck. #TScnA_ Date 28 Trv? 34—

Name: dg,;[mugi gé G Date: 27/15-/45

RAB: 1/14/94
file. P/CHKLIST .
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Walkdown Guideling:
Visually examine structural elements for signs of damage or displacement. The following
' evidence may indicate that the structural member experienced some distress.

1 Concrete members: Look for fresh cracks, concrete spalling, crushed concrete,
cracks in painted surfaces

2 Structural steel: Look for signs of impact, chipped paint, dents, bending,
twisting, warping, loose bolts, cracked welds.

3 Penetrations: Look for breaks in the penetration seal due to displacement of
pipes or conduit.

4 Masonry walls Look for fresh cracks in mortar joints and blocks, paint chips.
5§ Doors: Look at alignment of door with frame.

6. Anchorages: Look for loose or missing nuts or bolts, stripped threads, grout

damage. P
Walkdown Data;: TTE~ £

Building' AB RB RWB TB
Floor: SB B 18t 2nd 3rd 4th Sth  Mexz Other~ 7B RooF
Area column lines: g2P@0x. 2O wes7 of Col Bow K Asp Z 2 ° AeZTHeF Col.B.
Elevationn .- 7/2- 8~ Krzf Dwg. 7AILI -zl
Elements examined:
Concrete slab:
Concrete walls:
Concrete beam:
. Concrete column:
Concrete pedestal:
Masonry wall:
Struct:val steel - Beams, Columns, Bracing, Stair stringers:
Doors:
Penetrations:
Anchor Bolts:
Drawing reference:
mments: e2TecT Na&TEATeC D THE 27 RL KBal DecrinNg.
AR TRPERED A/ SulAaTios Bal #ns Aol LFEdE7AATCD THE SMTIRC
Koo Fiag Sysiegny crpusug 1770 Lagar wATER, THE &8 Tec] CA#E
LLerr THE 140508 oF FHE J5e L0004 AxD APresxs To Be s[uck
I THE TAPeRep s sulaTisn . THE Ahle av/ THE wgTAL Deck AnD

Taperp b 1430 H1in APLERES To B AJou] 35 sviies s QUARE .

T3 A s eun] AT THNIS T/ & & TAIS floldu 75 A Re3ull o/ JWNe
Dee.. 25 /593 74/11/4/; ZvEar, r

Name,_ L. Byex [(OBuel, Date. 2 ¢ shre/ 79—
Name: H. Salupia <7 [k Date: 7//1c/9‘1

RAB: 1/14/54
file: P/CHKLIST .
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STRUCTURAL WALKDOWN CHECKLIST
freoec 42

Walkdown Guideline:
Visually exemine structural elements for signs of damage or displacement. The following
evidence may indicate that the structural member experienced some distress:

1. Concrete members: Look for fresh cracks, concrete spalling, crushed concrete,

cracks in painted surfaces

2. Structural steel. Look for signs of impact, chipped peint, dents, bending,

twisting, warping, loose bolts, cracked welds.

3. Penetrations' Look for breaks in the penetration seal due to displacement of

pipes or conduit.

4. Masonry walls' Look for fresh cracks in mortar joints and blocks, paint chips.

5. Doors: Look at alignment of door with frame.

6. Anchorages: Look for loose or missing nuts or bolts, stripped threads, grout
!.md::mgen Data: TTer#7

Building: AB RB RWB TB

Foor S8 B Ist 20d 3rd 4th Sth  Mezz Other-T B RoeF

Areacolumnlines A= K col Row % 20" SawghH «F = Cil Live

Elevation. == 7/0- 8" Lk DwG, TA7ZI-2017

Elements examined:
Concrete slab:
Concrete walls:
Concrete beam:
Concrete column:
Concrete pedestal:
Masonry wall:
Structural stee! : Beams, Columns, Bracing, Stair stringers:
Doors:
Penetrations:
Anchor Bolts:
Drawing reference:

Comments: yeor Col Fowy K fap == Zo' Seull oF Col. iorne B
THeKE /5 R EL | PTIenl Helt& AFFRox . Y2 psive By |"Aeng
tolicH FPesETRATES THE KiFing Spslarn, THLS MolZ /RS
BTec] 7AKAV ‘ IRy THE JAS/DE oF
THE Byrtfiars To 7He exTak,or oFr 7RE BauitDng -

FHE ORTrc] whpieH CRAuSeh TTHIS Per atenlioy whs Vel Found

AL A ST TH £ TIA2 P4 s Pewver?Ation 35 A
’%ﬂﬁ,ﬁ: /:, ‘/;//dc‘.?mCeaf TURBINE Ve’fvz}::: rPEC £S5, /9;} 3
ame: P

Date: z g Ta~ g9
Date: 2 [10/9%

Name: M Saluvor i [

2/

RAB: 1/14/94
file: P/ACHKLIST .




STRUCTURAL WALKDOWN CHECKLIST
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Walkdown Guideling:
Visually examine structural elements for signs of damage or displacement. The following
. evidence may indicate that the structural member experienced some distress:

1. Concrete members: Look for fresh cracks, concrete spalling, crushed concrete,
cracks in painted surfaces
2. Structural steel: Look for signs of impact, chipped paint, dents, bending,
twisting, warping, loose bolts, cracked welds.
3. Menetrations: Look for breaks in the penetration seal due to displacement of
pipes or conduit.
4. Masonry walls: Look for fresh cracks in mortar joints and blocks, paint chips.
. Doors: Look at alignment of door with frame.
6. Anchorages' Look for loose or missing nuts or bolts, stripped threads, grout
damage.

Walkdown Data:

Building: AB RB RWB TB
Foor SB B Ist 2nd 3rd 4th Sth  Mexz Other -T B Roo¥
Arescolumn lines: AView £ Col L)n/gS S5 &7 ca 7Xe N _Koud
Elevation_ & 7/0~&" Ler Pwg. 24711 —~Ze19
Elements examined:
Concrete slab:
Concrete walls:
Concrete beam:
' Concrete column:
Concrete pedestal:
Masonry wall:
Structural steel : Beams, Columns, Bracing, Stair stringers:
Doors:
Penetrations:
Anchor Bolts:
Drawing reference:
Comment: 7 A& LooF 4 0iA Symps A7 1-e  Seall o~
Col . Lunle B AD ' WesT o F A Col .doife AXD 11207 Seulh oF
Col . Aoe T AnD $' iesT oF M. Col RZiile AKE Asgrong.
WRTER Downl oaf THE 7B NS 3 Feee . THkse LeAks
ARe Ne] pute To THe Keagal TuRPiile glenT el
ec 25 (175,

Nume, £ Buck AZuel  Due_28 Tan 74
Name:__//. Lo Date: z//ojiq

T iem B

RAB: 1/14/94
file: PACHKLIST .
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Summary of Turbine House Roof and Siding Above
Third Floor Turbine Area Structural Walkdown

The structural walkdown of the Turbine House roof and siding
was conducted on January 28, 1994. The roofing system and
insulated wall siding above and around the turbine on the
Turbine House third floor was examined.

[ Roof

This roofing system consists of 18 gauge metal decking
which supports tappered insulation and four plys of
pitch and slag roofing. Two locations were observed as
being dented or marked on the underside (rocom side) of
the metal decking, neither of which penetrated the
roofing system causing it to leak rain water. One
location has a hole about 1/2" wide by 1" long, through
the roofing system which permitted rain water to leak
onto the third floor slab. This 1/2" x 1" object was
searched for but never found. The cause of these three
damaged locations is unknown but because they were not
identified before the Turbine event of December 25,
1993, by plant operators or personnel a good
possibility is that they were caused by some missile
generated from the exciter during the Turbine event.

Two 4" diameter roof sump drain lines were observed to
be leaking rain water down on to the Turbine third

loor. The leakage of these lines was not due to the
Turbine event of December 25, 1993.

- Insulated Metal Siding
The insulated metal siding around this third floor area

had no indication of any damage due to the Turbine
event of December 25, 1983.
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Walkdown Guideling:
Visually examine structural elements for signs of damage or displacement. The following
. evidence may indicate that the structural member experienced some distress:

1. Concrete members: Look for fresh cracks, concrete spalling, crushed concrete,
cracks in painted surfaces

2. Structural steel' Look for signs of impact, chipped paint, dents, bending,
twisting, warping, loose bolts, cracked welds.

3. Penetrations: Look for breaks in the penetration seal due to displacement of
pipes or conduit.

4 Masonry walls' Look for fresh cracks in mortar joints and blocks, paint chips.
5. Doors: Look at alignment of door with frame.

6. Anchorages: Look for loose or missing nuts or bolts, stripped threads, grout

Walkdown Data; ITEN >, 042
/8 19, : “5,

Bulding AB KB (RWB) TB Wo W

Floor: SB It 2nd 3rd 4th  Sth  Mezz Other

Area column lines: L& VvV Awop j’ 1» I7W Ave ResThicTED RRws S .

Elevation: S57°-6"

Elements examined: N

Concrete slab:

Concrete walls;,

Concrete beam: .~

b Concrete column: ¢+

Concrete pedestal. 2€ouv® TANAS Lile £ auiomenT

Masonry wall:

Structural steel : Beams, Columns, Bracing, Stair stringers:_=7#/45> £41

DOOﬂfAbG 2‘30 LaD - zf W-ZZ Sveo RAB ~ 0

Penetrations:  «—

Anchor Bolts:

Drawing reference: 7472 /- 2030
CQmmgnn: EXCerT Fo R THE £VAPoTATOR Fhép Sy RG& TANK Fi/0/A®S o,
sASTE SGmple TANES Gilo/Rood B, S/00/A cotA wup FllelA oo
LepesTacs Which wid Beswigg CovckeTe Teomit Bgchuse TRuse
TANES HAVE yhover Fhern TREIR Dgsigas AscaTiow, AL THE
STRATUCAL ELEMpwi T S EXMu I A AND ATeo Ail“’t s areT

Sors AN Y pd’moe oR Displace Mens Duwe To Trie  P&c.25,/973

Name: £.Y Buex /t/u-‘wé Date. 72 Fer 9 #-

NWLLMWLU(M« Date:_/2 F22 9F

RAB: 1/14/94
file. P/CHKLIST .
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SUMMARY OF RADWASTE BASEMENT FLOOR ELEV. 557'-6"
STRUCTURAL WALKDOWN

The structural walkdown of the radwaste basement was conducted on
February 12, 1994. The items listed and checked on the
structural walkdown checklist were examined. The entire radwaste
basement (Col. lines L to V and 14 to 19) was examined except for
the rooms housing the following equipment:

Spent Resin Slurry Recirc. Pump - G1118C063
Spent Resin Slurry Recirc. Pump - G1118C062
Concentrates Feed Tank - G1115A035

Spent Resin Slurry Tank - G111BA034

Chemical Waste Tank - G1101A023

and the mezzanine floors at elevation 565'-6"

These rooms and mezzanine floors were inaccessible due to high
radiation posting or the rooms were still full of water. These
rooms and mezzanine comprise approximately 5% of the radwaste
basement area and their structural condition is being considered
equivalent to the area which was walked down and examined.

RESULTS
: (g Concrete walls, slabs, beams and columns:

None of these structural concrete elements show signs of any
distress or damaye other than normal concrete shrinkage
cracking. No ground water infiltration was cobserved which
would indicate damage to exterior walls and floor slabs.

2 Concrete Pedestals arcund Tanks and Equipment:

The concrete pedestals for tanks with plant identification
system numbers (P.I.S.) G1101A030, G1101A004A, G1101A004B
and G1101A009 will regquire concrete repair because these
tanks have been moved on their pedestals due to the flooding
caused by the December 25, 1993, Turbine event. All other
pedestals and pads for tanks and equipment do not show any
signs of damage or distress.

3. Masonry Walls:

All masonry walls, which are used to separate room in this
area, do not show signs of damage or distress.




.

Fsoec 4%

Stairs - RAl:

The stairs RAl shows no evidence of distress or deformation.
The stairs bolted connections and concrete anchors have
tight connections with no signs of movement or distress.

Doors:

Water tight doors RAB-8, 6, 24, 22, and 1 along with room
man doors were found to be operable and in good condition to
perform their intended functions.

Penetrations:

All wall and ceiling penetrations were found to be intact
and in good condition. The rooms which were still flooded
with water had no leakage through the penetrations, which is
an indication that the penetration seals were acceptable and
in serviceable condition.

Anchor Bolts:

Wedge anchors and embedded anchors for egquipment
foundations, electrical and mechanical attachments and
miscellaneous attachments showed no signs of failure,
slippage or nuts loosening.

Conclusion:

The only damage to structural elements in the Radwaste Basement
which are a direct result of the December 25, 1993, Turbine event
are to the four tank pedestals identified in item 2 cof the
results.
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Walkdown Guideling:
Visually examine structural elements for signs of damage or displacement. The following
evidence may indicate that the structural member experienced some distress.

1. Concrete members: Look for fresh cracks, concrete spalling, crushed concrete,

cracks in painted surfaces

2. Structural steel: Look for signs of impact, chipped paint, dents, bending,

twisting, warping, loose bolts, cracked welds.

3. Penetrations: Look for breaks in the penetration seal due to displecement of

pipes or conduit.

4. Masonry walls: Look for fresh cracks in mortar joints and blocks, paint chips.

5. Doors: Look at alignment of door with frame.

6. Anchorages: Look for loose or missing nuts or bolts, stripped threads, grout

damage
Walkdown Data: ITer’> 20 421

" /8,17

Building: AB RB (RWB TB Wk E o 134495
Floor: SB Ist 2nd 3rd 4th Sth  Mezz Other
Ares column lines: £%5¢ /7% /9. paR &isve,  Thu £ 145G /G
Elevation.  S557-¢ 7
Elements examined:

Concrete slab:__ ("

Concrete walls:

Concrete beam: _ «—

Concrete column:__ L~

Concrete pedestal:

Masonry wall:

Structural stee! . Beams, Columns, Bracing, Stair stringers:

Doors:__AAE-z_ , fpR~-z & ARE-Z0o

Penetrations:
Anchor Bolts: " FeR cHEwm I AsTe TANKy CenT. Féep TAOK ¢ov 0. Faed TANE
Drawing reference: 7472 1—- 2030 ; 2 stenT Ressus
" sCuR
Comments; SSUrE) Fasd

 THESE AL2AS pRVE Ao STRACTYRAL TEZIAGE ok
D,)s7Ress 70 pfay oF THpe s7Luaclufnl #7¢nRaPS
 Due To e TYLE Ale EVENT of pec.25,/79%

Nune/F/E/(K /@“/Z\ Date: 29 Al 79

Name: [/, Saliner %45# Date:_¢/29/9%

RAB: 1/14/94
file: P/CHKLIST
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STRUCTURAL WALKDOWN CHECKLIST

Walkdown Guideline;
Visually examine structural elements for signs of damage or displacement. The following
evidence may indicate that the structural member experienced some distress.

1. Concrete members: Look for fresh cracks, concrete spalling, crushed concrete,
cracks in painted surfaces

2. Structural steel: Look for signs of impact, chipped paint, dents, bending,
twisting, warping, loose bolts, cracked welds.

3. Penetrations Look for breaks in the penetration seal due to displacement of
pipes or conduit.

4. Masonry walls: Look for fresh cracks in mortar joints and blocks, paint chips.
§. Doors: Look at alignment of door with frame.

6. Anchorages: Look for loose or missing nuts or bolts, stripped threads, grout

damage.

fac 50

s
Walkdown Data: 15"3,, 208 2

Bulding AB RB (RWB TB
Floor: S8 B (1) 2nd 3rd 4th  Sth  Mezz Other

,jo Lz

Area column lines: F &V Gevanarns (3¢ 2'N gi% anp /ol 17 BeTwerw /ZE 4P zt’z.gr

Elevation: SEi-c~ & S87'-6"
Elements examined:
Concrete slab:__
Concrete walls. ¢
Concrete beam:
Concrete column: _«~
Concrete pedestal. «— Az L iFko cnATiwy DRive WAiTs GlioeboSh
Masonry wall:
Structural steel : Beams, Columns, Bracing (Stair stringers’) &4 /
Doors: AR/~ 37 FAI-4¢ & PA( -5
Penetrations: ¢~
Anchor Bolts: _ «—~
Drawing reference. s 4 721 -22 11 ¢ 7#721 - Zc3/

Comments:

Ao DAMPEe To ANY s7RucTulal sorunBek Due
TR T pe TULR I AN rv’ow'T! Dec. 25 17723 .

Name: 2 Y Be, Date: 20 #70Lc -9 ¥
Name: > Date: 2ofay

ek
RAB: 1/14/94
file: P/CHKLIST
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W ideline:
Visually examine structural elements for signs of damage or displacement. The following
evidence may indicate that the structural member experienced some distress:

1 Concrete members: Look for fresh cracks, concrete spalling, crashed concrete,
cracks in painted surfaces

2 Structural steel' Look for signs of impact, chipped paint, dents, bending,
twisting, warping, loose bolts, cracked welds.

3 Penetrations: Look for breaks in the penetration seal due to displacement of
pipes or conduit.

4. Masonry walls: Look for fresh cracks in mortar joints and blocks, paint chips.
5. Doors Look at alignment of door with frame.

6. Anchorages: Look for loose or missing nuts or bolts, stripped threads, grout

damage
Walkdown Data; ITEMS ‘
/8,/1,?—"“"

Buldng AB RB (RWBDTB Ao. LR, Fof .
Floor: SB B @ 2nd  3rd 4th  Sth Mezz Other
Area column lines: /$5 /9 #vo Kh 15 Eps70F =
Elevation: s82-C~
Elements examined:

Concrete siab:__ ¢~

Concrete walls: ¢~

Concrete beam: ¢~

Concrete column:___ ¢~

Concrete pedestal: ~—

Masonry wall:__«—

Structural steel : Beams, Columns, Bracing, Stair stringers:

Doors: &~ MAI-1 , RRI-11. , RA-Y

Penetrations: & }

Anchor Bolts:__«—

Drawing reference. 7472 1- 203 |

mments: véye Reoom np Rec rpocATIVNG
LRIvE YniT5E Reern gl encyoep FForm THLS
wnl X Dewoa) DuE Te JNBCCeESS| Q;I.T;a’l-

Name: )RL/_LZJCK W— Date: /7 JAn 79

Name: 4/ SAN/4/EL. W; Date:_/9 7hn/ 9%
RAB: 1/14/94

file: P/CHKLIST .
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SUMMARY OF RADWASTE BUILDING FIRST FLOOR STRUCTURAL
WALKDOWN

The Radwaste Building first floor (Ref. Dwg. 7A721-2031)
structural walkdown was conducted on January 19, 1994. The
structural items listed on the structural walkdown
checklist, for this date, were examined. The entire first
floor, except for the Drum Conveyor rooms and Reciprocating
Drive Unit room, which were inaccessible, was examined.

RESULTS

B Concrete slabs, walls, beams, columns and pedestals

None of these structural concrete elements show signs
of any distress or damage other than normal concrete
shrinkage cracks.

R Masonry Walls

All masonry walls, which are used to separate rooms on
this floor, do not show signs of damage or distress.

. 18 Doors

All doors were found to be operable and in good working
condition to perform their intended functions.

4. Penetrations

All wall,, floor and ceiling penetrations were found to
be intact and in serviceable condition.

5. Anchor Bolts

Wedge anchors and embedded anchors for equipment
foundations, electrical and mechanical attachments and
miscellaneous attachments showed no signs of failure,
slippage or nuts loosening.

CONCLUSION:

The Radwaste Building first floor experienced no damage, to
the structural elements which were examined by this
walkdown, due to the Turbine event of December 25, 1993.
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Walkdown Guideling;
b Visually examine structural elements for signs of damage or displacement. The following
evidence may indicate tha the structural member experienced some distress:

1. Concrete members: Look for fresh cracks, concrete spalling, crushed concrete,
cracks in painted surfaces

2 Structural steel: Look for signs of impact, chipped paint, dents, bending,
twisting, warping, loose bolts, cracked welds.

3. Penetrations: Look for breaks in the penetration sea! due to displacement of
pipes or condunt.

4 Masonry walls: Look for fresh cracks in mortar joints and blocks, paint chips.
$ Doors: Look at alignment of door with frame.

6. Anchorages: Look for loose or missing nuts or bolts, stripped threads, grout

damage. L TEmS
Walkdown Data: 78,19 20 £z/
Bulding AB RB (RWB) TB A/ BB,
Floor- S8 B s 3rd 4th  Sth (Mezz) Other
Area column lines:  £-T.14-17 ' K-V, |4-19
Elevation: ATV O eol'-¢g"
Elements examined.

Concrete slab: v~

Concrete walls: v

. Concrete beam: v
Concrete column: v~
Concrete pedestal. saerw

Masonry wall: v

Structural steel | Beams, Columns, Bracing, Stair stringers: radl
Doors: et

Penetrations: v

Anchor Bolts:____ v~
Drawing reference.__ A-2212
Comments: See pHtached sheets.

Name: AP Burg (A% Date: /-24-54
Name:4 ] Att Date: -2¢-9¢%

RAB: 1/14/94
file: P/CHKLIST
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SUMMARY OF RADWASTE BUILDING 2ND FLOOR
AND MEZZANINE STRUCTURAL WALKDOWN

A structural walkdown of the Radwaste Building 2nd floor and mezzanine was performed
on January 21, 1994. The structural items checked on the first page were examined. The
areas examined include elevation 613'-6" from column lines Sto T and 14 to 17 and
elevation 601'-6" from column lines K to V and 14 to 19. Radiation and contaminated
areas on both levels were not examined.

Results
1. Walls - The walls have numerous hairline cracks as well as wider cracks, similar
to the Turbine Building walls. Many of the wider cracks in exterior walls were
previously patched. There are vertical cracks along construction joints. Some of the
cracks in exterior walls show large stained areas directly under the cracks which is
indicative of leaching. The cracks are assumed to have been present prior to the
turbine incident because they are painted over near the bottom of the walls, and there
1s evidence of minor chipping along the cracks' lengths. Hairline cracks are a
common phenomenon in concrete structures due to shrinkage .

2. Slabs - The slabs have numerous hairline cracks as well as a few wider cracks.
The wider cracks have been painted over in most cases but the paint has chipped out
of the cracks. Evidence of paint remains in the depressed areas indicating that they
are old cracks.

3. Grout pads - Equipment foundation grout pads had a few hairline cracks but are
generally sound.

4. Anchor bolts - Wedge anchors and embedded anchors for equipment foundations,
rack mounts, pipe support base plates, electrical boxes, and miscellaneous
attachments were evaluated for loose nuts and evidence of failure. The anchors
appeared sound without evidence of failure or slippage.

5. Masonry walls - Masonry walls were generally sound with few mortar joint cracks.
The is some evidence of mortar shrinkage cracks at concrete interfaces. A large
vertical crack, from the ceiling to about midheight, in the wall between column lines
18 and 19 near column line N appears to be a shear crack. It goes through the mortar
as well as the blocks.

6. Penetrations - A cursory review of penetrations was performed. There are no
indications of breaks in the penetration seals.

7. Steel stairs and platforms - The structural steel shows no evidence of misalignment
or deformation. Bolted connections are acceptable. Wedge anchors are acceptable
with no evidence of failure.
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T W
AND MEZZANINE STRUCTURAL WALKDOWN

In conclusion, the structural items which were examined do not appear tc have been
detrimentally affected by the turbine incident.
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Walkdown Guideling:
Visually examine structural elements for signs of damage or displacement. The following
evidence may indicate that the structural member experienced some distress:

1. Concrete members: Look for fresh cracks, concrete spalling, crushed concrete,
cracks in painted surfaces
2. Structural steel: Look for signs of impact, chipped paint, dents, bending,
twisting, warping, loose bolts, cracked welds.
3. Penetrations: Look for breaks in the penetration seal due to displacement of
pipes or conduit.
4. Masonry walls' Look for fresh cracks in mortar joints and blocks, paint chips.
5. Doors: Look at alignment of door with frame.
6. Anchorages: Look for loose or missing nuts or bolts, stripped threads, grout
damage.

Walkdown Data:

Buiding AB (RE) RWB TB Pd“*ﬁ%
Foor S8 B Ist 2nd 3rd 4th Sth  Mezz Other Dry 717
Area column lines:
Elevation:_572'-(" P:dﬂing_.s&h_ﬂ.nlmmﬂ_mp_inﬁﬁi—’_ﬂ:u_
Elements examined:
Concrete slab: v
Concrete walls:
Concrete beam:
Concrete column:
Concrete pedestal:
Masonry wall:
Structural steel : Beams, Columns, Bracing, Stair stringers:
Doors:
Penetrations:
Anchor Bolts:

Drawing reference: L
mments: )0 OJ10 E '.l : A LA Ne nael\€ "
| ll - { ) € (3 ‘. Ne s

O
- = e A GOl o 3
U '
- 4 ’ ’ ' \
DV / 4 r\ A 0o . v \ fuc. M e “ ¢
) U/ () !
$ A< notX afse “Xele NE $a2 0 L ion

n §- 7
Name: H. Sgk\'nc [ FH " Date: 6130/74
Name: £ ) Zyon T A 78 0cC = Date_30 Tuve 94~

RAB: 1/14/94
file: P/CHKLIST
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Walkdown Guideline:
(' Visually examine structural elements for signs of damage or displacement The following
evidence may indicate that the structural member experienced some distress:

1. Concrete members: Look for fresh cracks, concrete spalling, crushed concrete,
cracks in painted surfaces

2 Structural steel: Look for signs of impact, chipped paint, dents, bending,
twisting, warping, loose bolts, cracked welds.

3 Penetrations Look for breaks in the penetration seal due to displacement of
pipes or conduit.

4. Masonry walls: Look for fresh cracks in mortar joints and blocks, paint chips.
$. Doors: Look at alignment of door with frame.

6. Anchorages: Look for loose or missing nuts or bolts, stripped threads, grout

damage.
Wialkdown Data: 7175
547
Building (RB) RWB TB Wk FY

Floor SB (B Ist 2nd 3rd 4h Sth  Mezz Other
Area column lines: S& &«4 0.
Elevation: £( 547 ~O
Elements examined:
Concrete slab: Geo D Go2iTred, Ao LS CrR4cics
| Concrete walls: i
' Concrete beam:
Concrete column:
Concrete pedestal:
Masonry wall:
Structural steel - Beams, Columns, Bracing, Stair stringers:
Doors: Fd =1, 4l Swy oF DsTfss ¢d FRANE 0£ Lol
Penetrations: Aw (Za/f7aX T4 /N QAL /A /Ace Mate TiowT SEACS .
Anchor Bolts:
Drawing reference:

CQmmgng:
Saupdzit Z71-2150- 607, Vo _suns oF Dirses 20 e MENT .

Name: 44 /5 Date: L/ﬁ/?'/

Name: %:p{ Datee. /~T-m/ 27
RAB: 1/14/94

file: P/CHKLIST
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Walkdown Guideling:
b Visually examine structural elements for signs of damage or displacement. The following
evidence may indicate that the structural member experienced some distress:

1. Concrete members: Look for fresh cracks, concrete spalling, crushed concrete,
cracks in painted surfaces

2. Structural steel: Look for signs of impact, chipped peint, dents, bending,
twisting, warping, loose bolts, cracked welds.

3 Penetrations: Look for breaks in the penetration seal due to displacement of
pipes or conduit.

4. Masonry walls: Look for fresh cracks in mortar joints and blocks, paint chips.
$. Doors: Look at alignment of door with frame.

6. Anchorages: Look for loose or missing nuts or bolts, stripped threads, grout

Walkdown Data: vy
pe s wE, ﬂﬂ

Buldng AB (RB) RWB TB

Floor SB B @ 2nd 3rd  4th  Sth Mezz Other
A:ueolumnlinu:;d-»dl/;é‘?uatf

Elevation: E83-4

b Concrete beam:
Concrete column:
Concrete pedestal:
Masonry wall:
Structural steel - Beams, Columns, Bracing, Stair stringers: 773 / 60 £OL D
Doors:
Penetrations:
Anchor Bolts:
Drawing reference:
Comments;
Sowty CRD Fuszes A Asicuols AN SeuwmiD, AL
Sl 6F Ve fiderrihy

SZe MolsT Fiine DA S0T MHetetd A Coddex T oS AR

sl

Name: L€ Orp~— Date: //9Y
Name: AZ,“ é; Date. /7 Tl T
RAB: 1/14/94

file: P/CHKLIST




STRUCTURAL WALKDOWN CHECKLIST Page 59
' w ideling:
. Visually examine structural elements for signs of damage or displacement. The following
evidence may indicate that the structura! member experienced some distress:

1. Concrete members: Look for fresh cracks, concrete spalling, crushed concrete,
cracks in painted surfaces
2 Structural steel: Look for signs of impact, chipped paint, dents, bending,
twisting, warping, loose bolts, cracked welds.
3 Penetrations: Look for breaks in the penetration seal due to displacement of
pipes or conduit.
4. Masonry walls: Look for fresh cracks in mortar joints and blocks, paint chips.
§ Doors: Look at alignment of door with frame.
6. Anchorages: Look for loose or missing nuts or bolts, stripped threads, grout
damage.

Walkdown Dats: - 154 7%

MNe
Buling AB (RB) B
Floor SB B Ist g 3rd 4th Sth  Mezz Other
Area column lines:
Elevation: & (3'-G
Elements examined:
Concrete slab: 6 SENS 2 F frigsed CBAcKS
Concrete walls:
. Concrete beam:
Concrete column:
Concrete pedestal:
Masonry wall: d2san D KWCH (o1, £ Clicds
Structural steel - Beams, Columns, Bracing, Stair stringers:
Doors: ﬁl’gl A2 hocsc Hen Ao Swwd pF ASTILES S
Penetrations wace (Nl S, 0f Bit ) TedT ScAcs
Anchor Bolts: Sz A0 7 @0

Drawing reference:
m i
Eécw Mty Py400 - 2020L Aweyore Bats SN A0 Sy oF VISTRESS
FEcd Lo Fygeo Lot u « « € €
Name: 4 Dqp— Date._ Y19/94
le__zﬁ.&é Date. /7274~ 7%
RAB: 1/14/54
file: P/CHKLIST
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- :
. Visually examine structural elements for signs of damage or displacement The following
evidence may indicate that the structural member experienced some distress:

1 Concrete members: Look for fresh cracks, concrete spalling, crushed concrete,
cracks in painted surfaces

2 Structural steel Look for signs of impact, chipped paint, dents, bending,
twisting, warping, loose bolts, cracked welds.

3 Penetrations' Look for breaks in the penetration seal due to displacement of
pipes or conduit.

4 Masonry walls: Look for fresh cracks in mortar joints and blocks, paint chips.
§ Doors: Look at alignment of door with frame.

6. Anchorages: Look for loose or missing nuts or bolts, stripped threads, grout

damage. £ na
Walkdown Data; r,’/‘fa’f. fo-

Bulding AB (RB) RWB TB
Floor SB B 1st 2nd (3rd) 4th Sth  Mezz Other
Area column lines:
Elevationn ¢ v2'-& "
Elements examined:
Concrete slab: 4o Ly OFENcE o F i CRAcUS
Concrete walls:
. Concrete beam:
Concrete column:
Concrete pedestal:
Masonry wall: £ - P11 Lo B /D, Ao Siws ¢ (s OR ST cKAin s
Structural steel : Beams, Columns, Bracing, Stair stringers:
Doors:
Penetrations. e e 1ild fus A FL] At S5Facs ARE Tbid7T
Anchor Bolts: 5= 477 ﬁi“"‘)
Drawing reference:
Comments:
HyodreEny focor Poe  THE6Y - 200], Avcdor. Gocls A Tecri® T

Name:_/' 4 9"":_\#’" Date: /(594
NMM Date: o;/ / 7/] ? ¥
RAB: 1/14/54

file: P/CHKLIST
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Walkdown Guideline;
Visually examine structural elements for signs of damage or displacement. The following
evidence may indicate that the structural member experienced some distress:

1. Concrete members: Look for fresh cracks, concrete spalling, crushed concrete,
cracks in painted surfaces

2. Structural steel: Look for signs of impact, chipped paint, dents, bending,

twisting, warping, loose bolts, cracked welds.

3 Penetrations: Look for breaks in the penetration seal due to displacement of

pipes or conduit.

4. Masonry walls: Look for fresh cracks in mortar joints and blocks, paint chips.

$_ Doors: Look at alignment of door with frame.

6. Anchorages: Look for loose or missing nuts or bolts, stripped threads, grout

oy in TTEmS

kdow : 154/

ANe (d?.l% .

Foor S8 B Is 2nd 3rd_ (4th) Sth  Mez Other

Elements examined:
Concrete slab: (¢ S/cal> 0 F Fissy CHlAcsis

Concrete walls S/ [ Frsi, ;ogb,f&, 7 S Ao  LisTHE3S
Concrete beam: .
Concrete column:

Concrete pedestal:
Masonry wall:
Structural steel - Beams, Columns, Bracing, Stair stringers:
Doors:

Penetrations:

Anchor Bolts: Se= 4L 7= #Decow

Drawing reference:

Comments: )
%ﬂ D Oy Zigwp Codpfie Tace 4@ —A 20 [ Anicpieil
7S 4 Codele7s (F4D Ade Seand .

Name: A4 10 i pogr Date:  //5/9<
Name: A/ 5t Dete. /9. T 93—
RAB: 1/14/94

file: P/CHKLIST
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Walkdown Guideline:
. Visually examine structural elements for signs of damage or displacement. The following
evidence may indicate that the structural member experienced some distress:

1. Concrete members: Look for fresh cracks, concre*: spalling, crushed concrete,

cracks in painted surfaces

2. Structurai steel: Look for signs of impact, chup,«d paint, dents, bending,

twisting, warping, loose bolts, cracked welds.

3. Penetrations: Look for breaks in the penetration seal due to displacement of

pipes or conduit.

4. Masonry walls: Look for fresh cracks in mortar joints and blocks, paint chips.

§. Doors: Look at alignment of door with frame.

6. Anchorages: Look for loose or missing nuts or bolts, stripped threads, grout

damage. T Tpoma-
Walkdown Dats; 15 %/k

Ikdow

Ao WK
Buldng (AB) RB RWB TB “t
Floor: B It 2od 3rd 4th 5th  Mezz Other
Ares column lines; &/ % Karn
Elevationn £ =79¢ -0

Elements examined:
Concrete slab: 4 Sen of CR4ck> 0l Gloump LMTGR (N et
. Concrete walls: Ay Ci1lac s (3N [ WE e i = A Crnale 1T e
Concrete beam:
Concrete column:
Concrete pedestal:
Masonry wall:
Structural steel . Beams, Columns, Bracing, Stair stringers:
Doors:
Penetrations:
Anchor Bolts: S¢& Opcow
Drawing reference:
Comments;

HPCY S At Ancuel BocTs APRes TieeT

Name:_/34 /jf‘:\,w Date l/19/%2Y
Name: /;%M Date. /7 -Ta4 7%
RAB: 1/14/94

file: P/CHKLIST
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Walkdown Guideling:
Visually examine structural elements for signs of damage or displacement. The following
evidence may indicate that the structural member experienced some distress:

1. Concrete members: Look for fresh cracks, concrete spalling, crushed concrete,
cracks in painted surfaces

2. Structural steel: Look for signs of impact, chipped paint, dents, bending,
twisting, warping, loose bolts, cracked welds.

3 Penetrations: Look for breaks in the penetration seal due to displacement of
pipes or conduit.

4. Masonry walls: Look for fresh cracks in mortar joints and blocks, paint chips.
§ Doors: Look at alignment of door with frame.

6. Anchorages: Look for loose or missing nuts or bolts, stripped threads, grout

damage.
Walkdown Data: 7 7ems
)5 /6
At WR. ‘
Building: RE RWB TB ¢ . fog
Floor: SB it 204 3rd 4th Sth  Mezz Other
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STRUCTURAL WALKDOWN CHECKLIST

Walkdown Guideling:
‘. Visually examine structural elements for signs of damage or displacement The following
evidence may indicate that the structurel member experienced some distress:

1. Concrete members: Look for fresh cracks, concrete spalling, crushed concrete,
cracks in painted surfaces

2 Structural steel: Look for signs of impact, chipped paint, dents, bending,
twisting, warping, loose bolts, cracked welds.

3 Penetrations: Look for breaks in the penetration seal due to displacement of

pipes or conduit.
4 Masonry walls: Look for fresh cracks in mortar joints and blocks, paint chips

§ Doors: Look at alignment of door with frame.
6. Anchorages: Look for lcose or missing nuts or bolts, stripped threads, grout
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STRUCTURAL WALKDOWN CHECKLIST FRIC 45

Walkdown Guideline:
b Visually examine structural elements for signs of damage or displacement. The following
evidence may indicate that the structural member experienced some distress.

1. Concrete members: Look for fresh cracks, concrete spalling, crushed concrete,
cracks in painted surfaces

2 Structural steel Look for signs of impact, chipped paint, dents, bending,
twisting, warping, loose bolts, cracked welds.

3. Penetrations: Look for breaks in the penetration seal due tc displacement of
pipes or conduit.

4 Masonry walls: Look for fresh cracks in mortar joints and blocks, paint chips.
§_ Doors: Look at alignment of door with frame.

6. Anchorages: Look for loose or missing nuts or bolts, stripped threads, grout
damage

Walkdown Data: Ters
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STRUCTURAL WALKDOWN CHECKLIST Fhee 44

Welkdown Guideline:
Visually excmine structural elements for signs of damage or displacement. The following
evidence may indicate that the structural member experienced some distress.

1. Concrete members: Look for fresh cracks, concrete spalling, crushed concrete,
cracks in painted surfaces

2 Structural steel Look for signs of impact, chipped paint, dents, bending,
twisting, warping, loose bolts, cracked welds.

3. Penetrations: Look for breaks in the penetration seal due to displacement of
pipes or conduit.

4 Masonry walls: Look for fresh cracks in mortar joints and blocks, paint chips.
§. Doors: Look at alignment of door with frame.

6. Anchorages: Look for loose or missing nuts or bolts, stripped threads, grout
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7 A 200 Vista Del Mar

<\ A Redondo Beach, CA 90277
/ ~n Y (310) 373-5573

0 FAX: (310 791-7308

February 4, 1994
HA-02/94-775

Detroit Edison Company
Enrico Fermi 2 Site

6400 North Dixle Highway
Newport, Ml 48166

Attention: Mr. Bob Bryer, Senior Engineer
Subject: Fermi 2 Turbine Fallure - Post Event Earthquake instrumentation Data Evaluation

Centiemen:

As you requested, we have completed the subject and enclose a report
elucidating our work. The turbine fallure at Fermi 2 on December 25, 1993, should not be
compared with a tectonic earthquake, and globally, the Reactor/Auxiliary buiiding did not
experience OBE excitation levels. Please allow this letter to summarize our findings and
observations.

The earthquake recording system in the Fermi 2 Reactor/Auxiliary Bullding a-
jacent to the Turbine Generator Bullding was activated during the December 25, 1993, Tur-
bine Fallure Event by an excitation having an acceleration amplitude exceeding the active
earthquake instrumentation trigger activation level. subseguently, two relatively large
amplitude but small duration acceleration puises were recorded approximately two and
sixty-three seconds after instrumentation activation. Both of these recorded tremors ex-
nibit those characteristics assoclated with a surface wave emanating from an adjacent sur-
face impulse load and are not structurally significant.

Two active and tnree passive triaxial earthquake recording devices are
mounted In the Reactor/Auxiliary Bullding at various locations between the sub-basement
and the €ifth floor. These devices provide consistent records that show surface tremors
passed through the Reactor/Auxiiiary Bullding foundation without globally exciting the
structure as a tectonic earthquake event would have.

Although the data show that the Reactor/Auxiliary Buliding did not ex-
perience any significant dynamic excitation, the two impulsive waves passing through the
foundation occasioned localizeci safe shutdown earthquake exceedence indications In the
foundation Instrumentation as would be anticipated. For this reason, the post event
earthquake Instrumentation data was evaluated In accordance with those provisions es-
tablished as though there had been an earthquake.

The enclosed report describes data reduction, analysis, and interpretation of
time histories and response spectra from the earthquake instrumentation. Also, the satls-
factory performance of all Reactor/Auxiliary Building systems and components during and
after the event and acceptable inspection of the structures after the event are docu-
mented.

If questions arise, please contact the underslgnem

avid M. Hopper
Professional Engineer

Enciosure
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Prepared for:

Prepared by:

P98 326400/

I Al

Detroit Edison Company
Enrico Fermi 2 Job Site
6400 North Dixie Highway
Newport, M 48166

Hopper and Assoclates
300 vista Del Mar
Redondo Beach, CA 90277

February 4, 1994
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INTRODUCTION
Fermi 2 History

The Enrico Fermi Unit 2 Nuciear Power Plant Is a 1,203-MV gross Boil-
ing water Reactor located outside Detroit, Michigan on Lake Erie.
Fermi 2 has been in commercial operation since 1988, using a turbine
manutractured by English Electric of Rugby, England, now part of
G.E.C-Alsthom. The facility site is located on stable land, and few
large intensity earthquakes have occurred in the facility vicinity
throughout documented history.

Turbine Faliure

At approximately 13:15 on December 25, 1993, the turbine at the En-
rico Fermi Unit 2 Nuciear Power Plant failed. The turbine faiiure in-
cluded thrown blades, severed cooling system piping, turbine
lubricating system failures, and a hydrogen explosion. Vibration im-
balance in the main turbine generator activated a turbine alarm. Al-
most simuitaneously, numerous alarms were received, Including seils-
mic event, additional turbine alarms, and reactor scram. Upon
receiving the reactor scram alarm, the operator immediately began
shutdown procedures of the turbine and reactor.

KIn

Personal observations attest to a loud noise followed by a rumbling
sound which lasted two to three minutes. The seismic event alarm
and the reactor scram alarm were noticed concurrent with the loud
noise and rumbling. Aithough the root failure cause is unclear at this
time, the rumbling sound was attributed to vibration.

The passive peak shock record plates on the second and fifth fioors
of the Reactor/Auxiliary bullding recorded Insignificant accelerations,
or accelerations below the Operating Basis Earthquake (OBE).

The active strong motion time history accelerometers in the HPCI
room and at the reactor pressure vessel (RPV) pedestal base recorded
measurable accelerations. The accelerometers were preset to ac-
tivate at a 0.01 g level. Subsequent to this activation, two impuisive
acceleration excitation spikes were recorded after approximately
two and sixty-three seconds. The passive peak shock record piates in
the sub-basement of the Reactor/Auxiliary building (HPCI room) aiso
recorded measurable accelerations.

A-
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Instrumentation data from both active and passive sensors were
evaluated and compared to those excitation levels in the Fermi 2 Up-
gated Final Safety Analysis Report (UFSAR) to verify the continuing
structural integrity of the Reactor/Auxiliary building and the equip-
ment inside the buiiding.

ismi nt er rer ir n

Section 2.7.4.4 of the UFSAR states an earthquake has occurred If the
seismic trigger is activated. If the seismic event exceeds the OBE, the
reactor must be shut down as quickly as possible. Before normal
operation can commence, the UFSAR requires data reduction,
analysis, and interpretation of time histories and response spectra
from instrumentation; and structure, system, and component inspec-
tion.

Results

Globally, the bullding did not experience an OBE event, and con-
sequently, the Reactor/Auxiliary building was never exercised near
OBE excitation levels as evidenced by the insignificant accelerations
measured on the second and fifth floors of the building. Likewise,
the equipment on the second and higher floors was never exercised
near OBE excitation levels.

Below the second floor, at the RPV pedestal, the active instrumenta-
tion show OBE exceedences at high frequencies and both active and
passive instrumentation exhibit OBE exceedences in the HPCI room.
However, no anomalies were observed during the event, and a cur-
sory inspection of both building and equipment after the event indi-
cates there to be no apparent probiems.

The two distinct tremors recorded by the active instrumentation
mounted to the structural foundation exhibit those characteristics
that would be anticipated from a surface wave system emanating
from 3n impact at an adjacent surface location. These waves locally
pass through the structural foundation with the path of the particie
motion theoretically describing a single retrograde eilipse. They pos-
sess none of the energy characteristics of tectonic earthquake waves
and do not resuit In the global structural excitation experienced
during a traditional seismic event.
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20 HISTORY

21 Seismic Events

2.1.1 Previous Seismic Events

Fermi 2 Is located in a relatively seismic stable area. Ap-
proximately fifteen intensity VI (Modified Mercaili Scale) or
greater earthquakes have occurred within a two hundred mile
radius in the last two hundred years (Figure 2.1.1.1). Addition-
aily, nine earthquakes of intensity V or less have occurred
within a fifty mile radius of the facility (Figure 2.1.1.2). Al
though the Fermi 2 OBE Is associated with an intensity Vi seis-
mic event, it Is unlikely the facility will experience such an
earthquake within its lifetime.

21.2 December 25, 1993

The National Geophysics Data Center and the National Oceanic
and Atmospheric Administration show no seismic activity for
December 25, 1993, within a five hundred km (310 mile) radius
of Detroit. The center has immediate knowledge of all seismic
activity in the Detroit vicinity of intensity Ill or greater.

The most recent seismic event within two hundred miles of
the facility site had an intensity of approximately | and oc-
] curred in April of 1993, The passive peak shock recorder piates
1 were calibrated and instalied in July of 1993 (second and fifth
floors) and September of 1993 (HPCI room). This evidence indi-
cates the passive plate records contained only the turbine
failure incident.

22  sequence of Events
221 Turbine Failure and Damage

It Is beyond the scope of this document to chronically arrange
1 the events of the turbine failure on December 25, 1993.

At approximately 13:15 ot December 25, 1993, the number 3
1 low-pressure turbine at Fermi 2 failed catastrophically. The
i turbine threw several blades. One blade ripped through the
steel turbine casing. The other blades are believed to be in-
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side the condenser. Vibration caused measurements in excess
of 37.5 mils peak-to-peak at the turbine bearings, recorded by
the Diagnostic Vibration Analysis (DVA) System.

A small hydrogen explosion occurred near the number 9 bear-
ing, and the resulting fire charred the shield wall. The fire or
the steam from the turbine casing activated the fire protec-
tion system. Approximately six hundred thousand gailons of
water poured into the turbine building. Additionaily, a 2"
cooling system pipe was severed, adding more water. The tur-
bine lubricating system aiso failed, and approximately seven-
teen thousand galions of oil poured onto the fioor. The ensu-
ing mixture drained into the turbine bullding basement.

Turbine vibration tore couplings, sheared boits, and loosened
the excitor from the main turbine generator.

Shutdown

The turbine failure activated the turbine, seismic event, and
reactor scram alarms, and both the turbine and the reactor
proceeded to shutdown. All safety systems responded to
achieve a satisfactory shutdown of the turbine and the reac-
tor. The event was declared an alert at approximately 13:52
due to fire potential, and later downgraded to an unusual
event.

Observations

NO personnel were in the vicinity of the turbine failure. Al-
most all personnel nearby heard a loud noise, foliowed by a
rumbling, which lasted two to three minutes. Some personnel
felt vibrations through the building. Almost simuitaneously,
personnel in the buildings hearc the reactor scram alarm.
Those near the turbine building reported heavy smoke.

Several personnel were directed to inspect the turbine build-
ing for fire. They noted damaged parts on the third fioor, and
a small fire at the generator brushes, which they extinguished
with a2 CO2 fire extinguisher.

Reniaining personnel proceeded in duties as directed to
facilitate the reactor shutdown.

-
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Human Sensitivity to vibration

work conducted by numerous researchers have established
physiological limits of human perceptibliity to vipration. The
studies demonstrate humans can detect vibrations well below
the current instrurment sensitivity at Fermi 2 (Figure 2.2.4.1).

Fermi 2 Seismic Event Procedure Requirements

The turbine failure activated the seismic alarm and neces-
sitated the reactor shutdown. The Fermi 2 UFSAR includes a
required response when the seismic event alarm is activated
(Figure 2.2.5.1). If the seismic event exceeds the OBE, the reac-
tor must be shutdown as quickly as possible. The decision to
shutdown involves examining the active traces from the HPCI
room, utilizing the playback mode of recording instrumenta-
tion, and removing the HPCI room record plates and examin-
ing the data compared to the OBE. If the seismic event
produced a horizontal acceleration greater than 0.05 g, or the
relevant OBE is exceeded, the facility is shutdown, and further
operation is not resumed until analysis and/or refurbishing of
necessary structures, systems, or components is compieted.

The turbine failure necessitated the reactor shutdown im-
mediately, precluding the shutdown operating decision
described above.

Additionally, the UFSAR requires data reduction, analysis, and
interpretation of accelerometer time histories and response
spectra from active instruments; response spectra from pas-
sive instrum<.ts; and physical facility structures, systems, and
comporents inspection. If the event does not exceed Safe
Shucdown Earthquake (SSE) validation levels, the item is con-
sidered safe for further operation. If the event exceeds
validation levels, further investigation is required

investigation may include establishing realistic equipment
fragility ievels, detailed dynamic response analysis, or inspec-
tion. The investigation results in the item proclaimed accept-
able, or the item refurbished, for normal facility operation to
commence.
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mentation an ion
Passive sensors

Engdah! PSR1200 peak shock recorders are the passive record-
ing Instrumentation located in the Reactor/Auxiliary building.
The sensors record various ground motion and in-structure
response shock spectra in three orthngonal directions. The
sensors contain twelve reeds, each with a diamond tipped
stylus, which etches a scribe mark on a metal record plate.
Each reed is tuned to a predominant structural frequency,
ranging from approximately two to twenty-five Hz. The
record piate and the scribe mark provide a permanent indica-
tion of the dynamic excitation at a particular frequency. Reed
deflection is calibrated as a linear function of acceleration.
After a seismic event, the plates are removed and the reduced
data establishes the response spectra.

Three Engdahl recorders are iocated in the Reactor/Auxiliary
building, in the HPC! room, the second flioor, and the fifth
floor (Figures 3.1.1.1 through 3.1.1.3). The recorders are posi-
tioned to measure accelerations in the vertical, north/south,
and east/west directions at each sensor.

passive sensors are calibrated and the plates replaced after a
seismic event or approximately every 18 months. The plates
for the Reactor/Auxiliary building were last calibrated and re-
placed in July of 1993 on the second and fifth fioors, and Sep-
tember of 1993 in the HPCI room.

Active Sensors

Teledyne/Ceotech Mode! 37800 strong motion triaxial time his-
tory accelerometers are the active recording instrumentation
located in the Reactor/Auxiliary building. The active system
includes the accelerometer sensors, seismic triggers, MTS-100B
monitor and recorder, PM0O-101/201 playback system, and an
alarm panel. The accelerometers have a preset event trigger
at 0.01 g, which energizes and activates the recording system.
The system records over a frequency range of 0 to 40 Hz for a
specified time length after motion has stopped. The output
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produces a time history strip chart and a magnetic data tape
of the event. The active instrumentation provides time his-
tories from which response spectra may be generated.

Two Teledyne/Geotech accelerometers are located in the
Reactor/Auxiliary building, in the HPCI room sub-basement and
at the RPV pedestal (Figure 3.1.1.1). The accelerometers
measure longitudinal, transverse, and vertical acceleration,
which correspond to the vertical, north/south, and east/west
directions of the passive recorders.

32  DataReduction

321

322

Passive Sensors

The record piates from the three passive sensors in the
Reactor/Auxiliary building were removed for data reduction.
The plates were inspected for scripe marks, and the caiculated
accelerations were plotted against the relevant OBE and SSE
response spectra (Tables 3.2.1.1 through 3.2.1.9 and Figures
3.21.1 through 3.21.9). Additionally, the instrument sen-
sitivity was plotted. The passive sensor Is capable of measur-
ing accelerations greater than 0.01 g. The Engdahl peak shock
recorders have 2% damping, and have + 3% accuracyat1g.

The sensors were last calibrated and the plates replaced in
July of 1993 (second and fifth fioors) and in September of 1993
(HPCI room).

Active Sensors

Subsequent to the activation of the instrumentation, two dis-
tinct tremors were recorded. The first event occurred at ap-
proximately two seconds, with a duration of approximately
0.1 second, and the second event occurred at approximately
one minute, also with a duration of approximately 0.1 second.

Time history acceleration data recorded by the two active sen-
sors in the Reactor/Auxiliary building were digitized by Detroit
Edison Company (Figures 3.2.21 through 3.2.2.6). A simple
Fortran routine was used to produce the response spectra.
The generated response spectra were plotted against the
relevant OBE and SSE response spectra (Figure 3.2.2.7 through
32212.
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Reed No. Hz Measured mm Inch g/inch o]

1 2.1 25 0.098 0.349 0.034
2 2.54 425 0.167 0.528 0.088
3 3.45 45 0.177 0.865 0.183
4 4.07 6.25 0.25 1.24 0.31
5 5.1 2.5 0.10 1.88 0.19
6 6.36 1.0 0.04 3.14 0.12
7 7.95 025 0.01 5.18 0.05
8 10.16 0.25 0.01 7.26 0.07
9 12.75 0.5 0.02 13.61 0.27
10 15.58 0.25 0.01 18.10 0.18
1 20.33 - 30.66

12 25.25 - 46.98

D30-NOOS Passive instrumentation, Vertical Direction Records - HPCI Room

Table 5.2.1.1
5.
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Reed No. Hz Measured mm Inch g/inch g
1 2 - 0.357
2 2.5 05 0.02 0.52 0.01
3 317 ! - 0.84
< 4.15 - 1.3%
5 4.95 - 1.90
6 6.4 - 3.26
7 7.7% - 4.69
8 9.8 1.0 0.04 7.38 0.29
9 12.65 - 12.39
10 15.9 - 18.11
1 20.29 - 29.40
12 25.41 - 45.50

D30-NOOS Passive Instrumentation, North/South Direction Records - HPCI Room
Table 3.2.1.2
.16-
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Reed No. Hz Measured mm Inch g/inch g
1 1.96 275 0.108 0.376 0.041
2 2.39 6.0 0.236 0.556 0.131
3 3.16 6.5 0.256 0.89 0.23
- 3.96 3.2 0.126 1.28 0.16
5 £ NS 20 0.079 2.10 0.17
6 L - 3.18
7 7.9 3.25 0.128 4.86 0.62
8 9.89 » 7.58
9 12.27 - 11.58
10 18.7 05 0.02 18.87 0.37
1 15.67 15 0.059 30.08 1.78
12 25.71 - 48.78

D30-NOOS5 Passive Instrumentation, East/West Direction Records - HPCI Room
Table 3.2.1.3
A7
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Reed No. Hz Measured mm inch g/inch
1 2.05 . 0.322
2 245 - 0494
3 3.21 - 0.784
4 3.96 - 1.243
5 486 - 1.918
6 6.35 - 3.101
7 784 - 49
8 10.08 - 7.85
9 12.59 - 1.7
10 15.98 - 19.23
1 2049 - 29.85
12 25.18 - 45.72

D30-N601 Passive Instrumentation, vertical Direction Records - Second Floor

Table 5.2.1.4
18-
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Reed No. Hz Measured mm inch g/inch g

1 1.99 - 0.362

2 259 0.13 0.005 0.536 0.003
3 3.11 - 0.821

- 3.83 - 1.31

5 5.03 - 1.99

6 6.39 - 3.21

7 7.96 - 486

8 10.13 - 7.44

S 12.54 - 12.31

10 15.88 - 18.35

1 19.91 - 28.73

12 25.04 - 47 04

D30-N601 Passive Instrumentation, North/South Direction Records - Second Floor

Table 5.2.1.5

“19-
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Reed No. Hz Measured mm Inch g/inch g
1 2.14 - 0.372
2 2.54 - 0.524
3 3.29 - 0.831
- 3.95 - 1.32
5 5.12 - 1.85
6 6.33 - 3.17
7 7.78 - 4.82
8 9.92 - 7.48
9 12.91 . 12.27
10 15.89 - 18.61
1 20.19 - 29.63
12 25.53 - 45.99

D30-N601 Passive Instrumentation, East/West Direction Records - Second Floor
Table 3.2.1.6
-20-
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Reed No. Hz Measured mm inch g/inch o]

1 2 - 0.306

2 2.58 - 0.508

3 3.25 0.15 0.006 0.819 0.005
4 4.05 - 1.29

5 5.05 - 2.01

6 6.5 - 3.16

7 7.85 - 5.5

8 9.8 - 7.06

9 12.8 - 11.96

10 15.8 - 20.42

1 20.2 - 28.99

12 25.2 - 44.42

D30-NOOG Passive Instrumentation, Vertical Direction Records - Fifth Fioor
Table 3.2.1.7
21-
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Reed No. Hz Measured mm Inch g/Inch g
1 214 - 04
2 2.38 - 0.518
3 32 - 0.843
< B . 1.29
5 51 - 2.07
6 6.45 - 3.28
? 7 7.95 - 484
8 10.05 - 7.75
9 12.57 0.13 0.005 11.90 0.06
10 15.7 - 19.05
1 20.3 - 29.2
: 12 25.2 . 47.07

D30-NOOG Passive Instrumentation, North/South pirection Records - Fifth Floor

Tabie 3.2.1.8
22-
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Reed No. Hz Measured mm Inch g/inch g

1 2.1 - 0.371

2 2.58 - 0.522

3 3.25 - 0.833

- 4.15 - 1.33

5 4.9 - 1.85

6 6.3 0.25 0.01 3N 0.03
7 7.9 - 4.84

8 10.2 - 7.3

9 12.5 - 11.68

10 15.8 0.125 0.005 17.62 0.09
1 20.1 - 28.59

12 25.1 - 48.21

D30-NOOE Passive instrumentation, East/West Direction Recr-e - Fifth Floor

Table 5.2.1.9
23
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3.2.3 Active and Passive Data Correlation Comparison

The HPCI room passive instrumentation data for the vertical
and east/west directions exhibited similar data trends and ac-
celeration magnitudes compared to the active instrumenta-
tion. However, precise amplitude correlation at all
frequencies was not possible.

Reasons for the anomalies likely are associated with the short
duration of the events, and the intrinsic differences between
the recording methods of the two instrumentation systems.

To fully understand the discrepancies, a further comprehen-
sive study would need to be undertaken. However, the
phenomenological similarity of the data is sufficient quantita-
tively to establish essential structural and equipment response
characteristics at this time.

Results

The turbine fallure on December 25, 1993, did not result in a sig-
nificant Reactor/Auxiliary building dynamic excitation or a building
global exceedence of the OBE. This was demonstrated by the insig-
nificant accelerations recorded by the passive sensors on the second
and fifth floors of the Reactor/Auxiliary building.

Below the second floor in the foundation, the building and equip-
ment experienced local OBE and SSE exceedences recorded by the
active and passive sensors located at the RPV pedestal and the HPCI
room sub-basement.

The active instrumentation at the RPV pedestal exhibit OBE and SSE
exceedences at higher frequencies in all directions. The RPV pedestal
sensor in the vertical direction is less severe than the HPCI room vertl-
cal direction, while the other directions are similar.

Instrumentation in the HPCI room also experienced local OBE and SSE
exceedences. The active instrumentation exhibit OBE and SSE ex-
ceedences in the vertical direction, and OBE exceedences in the high
frequencies in the north/south and east/west directions. The passive
exhibit OBE exceedences in the low and high frequencies. The HPCI
room vertical and east/west passive plates show very similar data
trends and acceleration magnitudes compared to the HPCI room ac-
tive vertical and east/west data records.
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Generally, the event at time two seconds was more severe than the
event at time one minute.

All equipment in the building functioned as expected during the tur-
bine failure and reactor shutdown. An inspection after the event
produced no indications of structural damage. Furthermore, the ex-
tant safe shutdown equipment adequacy was proven by the satisfac-
tory safe shutdown experience.



HOPPER AND ASSOCIATES
ENGINEERS

40 CONCLUSION

The turbine failure at Fermi 2 on December 25, 1993, should not be com-
pared with a tectonic earthquake, and giobally, the Reactor/Auxiliary build-
ing did not experience OBE excitation levels. The turbine fallure was a shock
incident, resuiting in dynamic response phenomena or two single cycle
waves propagating through the building foundation without exciting the
structure above (Figure 4.0.1).

An earthquake imparts long duration, broad range frequencies, and high
energy into a structure, while a shock impulse imparts short duration, high
amplitude, and low energy into a structure. Industry standards recognize
shock impuises do not cause significant structural stresses (Figure 4.0.2).

The shock wave length resulting from the turbine event at Fermi 2 was small
compared to the building, and therefore produced local high accelerations,
but the short duration, low energy, and small deformations associated with
these high frequency accelerations did not compromise the structural in-
tegrity of the Reactor/Auxiliary building or the equipment therein.
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