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1. INTRODUCTION

Seismic qualification of selected electrical, control,
instrumentation and mechanical equipment has been reviewed to determine
the magnitude of margins that exist bLetween the equipment qualification
level or code allowable response and the required input for the Seismic
Margin Earthquake (SME). Most electrical, control, instrumentation and
mechanical equipment installed in Midland was purchased from outside
suppliers by eith.r the Architect, Bechtel, or the reactor vendor,
Babcock and Wilcox. Equipment making up the primary coolant system
pressure boundary, reactor internals and mechanical portions of the scram
system is evaluated in a separate Volume. Piping, cable tray and HVAC
systems and their supports are also evaluated in separate volumes.

Qualification for the design basis SSE and OBE was conducted by
the supplier using methods specified in the FSAR. Documentation of
seismic qualification was submitted to the purchaser for review and
approval. These seismic qualification documents formulate the bases for
develnping margins for the SME.

Several generations of seismic in-structure respcnse spectra
have evolved in the Midland project and the date of purchase of the
equipment defined the particular generation of response spectra specified
for equipment qualification. Midland equipment qua2lification is
currently being reviewed by the purchasers to verify qualification to the
latest SSE spectra. In the seismic margin study, original equioment
qualification documentation was compared to the appropriate SME spectra
to verify qualification and to compute tne ensuing margins.

Items of equipment, such as pumps, vessels, valves, electric

power and control cabinets were selected for reviaw and verification for
the SME loading. The selected equipment represents a broad sampling of
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the most important equipment required to achieve a maintain a cold
shutdown. The equipment selected had a variety of design configurations,
with varied acceptance criteria, and was located in representative areas
of safety related structures. This report documents the review that was
conducted and summarizes the seismic margins that exist for the equipment
items selected.

The SME study was limited to seismic category 1 equipment
required to achieve and maintain safe shutdown from full power operation.
Equipment with a sole purpose to mitigate effects of a loss of coolant
accident (LOCA) was not included in this study.

Chapter 2 of this report describes the criteria and considera-
tions for selecting the equipment that was reviewed. Chapter 3 defines
the methodology utilized in developing margins against the SME. Chapter
4 summarizes the results of the review of selected equipment and
tabulates margins between code allowables and SME response or between
test levels and SME required acceleration levels. In Chapters 5, 6, 7
and 8, descriptions of the equipment considered, the qualification
methods and details of seismic margin development are presented.
Appendix A contains summaries of the original qualification of each
equipment item in a format similar to short form SQRT (Seismic
Qualification Review Team) summaries.

Individual equipment items and subsystems selected for
avaluation were all verified to meet acceptance criteria formulated for
the SME. General accept:nce criteria, for which the equipment was
demonstrated to comply, was presented in Chapter 9 of Volume I and is
reiterated herein.



2. EQUIPMENT SELECTION

Equipment selected for review and development of seismic margins
against the SME represer. many of the major elements of electrical power,
control, instrumentation and mechanical equipment required to achieve and
maintain a cold shutdown. Prior to selecting the equipment items for
which seismic margins were developed, a thorough review was made of the
plant systems descriptions contained in the FSAR (Reference 2) and a
plant walk down was conducted to observe the construction and anchorage
features of candidate equipment items.

The plant systems or portions of systems required to achieve a
cold shutdown are:

Reactor Coolant and Pressure Control

Makeup and Purification

Decay Heat Removal

Component Cooling Water

Service Water

Safequards Chilled Water

Emergency Diesel Generator Fuel 0il Storage and Transfer
HVAC

Main Steam

Condensate and Feedwater (Auxiliary Feedwater System)
Emergencr Diesel Power Generation

Station Batteries

In addition, the electrical power distribution, control and instrumenta-
tion systems for each of the above are vital to a cold shutdown.

VII-2-1



The equipment items selected represent one or more of the most
important items in each of the systems 1i ted except in the case of the
Reactor Coolant and Pressure Control systems. This system is designed by
Babcock and Wilcox and its qualification for the SME is addressed in
Volume VIII. Equipment selected is located in the auxiliary building,
service water pump structure and diesel generator buildings. Most of the
equipment is contained within the auxiliary building and several
different elevations and zones of the auxiliary building are represented
in the selection process.

Comparisons were made between the SME spectra and the most
recent SSE spectra specified for design. Equipment was selected at
locations where the SME spectra applicable to the selected equipment
exceeded the latest SSE spectra in at least one earthquake component
direction in a discrete frequency range. Equipment selections were more
concentrated in areas where the SME spectra exceeded the SSE spectra by
the greatest amounts. Very large vertical amplification of floor spectra
at the center of the floor slab at Elevation 685'-0" in the auxiliary
building control tower was observed. In this area, two motor control
centers, four HVAC control panels, two air conditioning units and two air
filter units were included in the sample size.

Overall, the equipment items selected are considered to be
representative of all purchased equipment essential to a cold shutdown
and representative of all conditions observed regarding the frequency
range and magnitude for which SME spectra exceed SSE spectra. The
equipment selected are grouped by category rather than by system and
location. The four major category groupings are:

Electrical Power Distribution
Electrical Power Supply (AC & DC)
Instrumentation and Control Equipment
Mechanical Equipment




Mechanical equipment is further broken down to identify the purchaser
(Bechtei or Babcock and Wilcox). Table VII-2-1 itemizes the equipment
selected for review and development of seismic margins for the SME and
identifies the location of each of the items. Equipment numbers listed
in Table VII-2-1 identify equipment for both units 1 and 2. In all
cases, unit 1 and 2 equipment are identical and the seismic margins
developed represent both units.

VII-2-3
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Table VII-2-1
EQUIPMENT SELECTED FOR EVALUATION TO SME CRITERIA

Electrical Power Distribution Equipnent

Location
4160 V Main Switchgear 1A05, 2A05 (Twelve cabinets/unit)

4160 V Main Switchgear 1A06, 2A06 (Eleven cabinets/unit)
Motor Control Centers 1B23, 2B23

Motor Control Centers 1B24, 2B24
Motor Control Centers 1B43, 2B43
Motor Control Centers 1B44, 2B44

Aux. Bldg. Control Tower, EL 614’
Aux. Bldg. Control Tower, EL 614'
Aux. Bldg. Control Tower, EL 614'
Aux. Bldg. Control Tower, EL 614’
Aux. Bldg. Control Tower, EL 614°

Aux. Bldg. Control Tower, EL 614’
Motor Contro! Centers 0B45, 0B46 Aux. Bldg. Contrul Tower, EL 685'

Motor Control Centers 1B53, 2B53 Diesel Bldg., EL 634"
Motor Control Centers 1B54, 2B54 _ Diesel Bldg., EL 634'
Motor Control Centers 1B55, 2B5%
Motor Control Centers 1B56, 2B56
Motor Control Centers 1B63, 2B63
Motor Control Centers 1B64, 2B64
Motor Control Centers 0B65, 0B66

Aux. Bldg. Control Tower, EL 614’
Aux. Bldg. Control Tower, EL 614°
Service Water Pump Structure EL 634'
Service Water Pump Structure EL 634'
Service Water Pump Structure, EL 634’

Mctor Control Centers 0B68, 0B69 Service Water Pump Structure, EL 634'
Motor Control Centers 1B79, 2B79 Aux. Bldg. Control Tower, EL 614'
Motor Control Centers 1B80, 2B80 Aux. Bldg. Control Tower, EL 614'
Electrical Power Supply Equipment (AC&DC) Location
Batteries and Battery Racks (125v), 1D-1, 1D-2, 2D-1, 2D-2 Aux. Bldg. Control Tower, EL 614'
Diesel Generator Units

Engine and Appendages 1G-11, 16-12, 26-11, 2G-12 Diesel Generator Bldg., EL 630'-0"

Neutral Grounding Cabinet 1G-11X, 1G-12X, 2G-11X, 2G-12X Diesel Generator Bldg., EL 652'-9"



Table VII-2-1

(Cont.)

Electrical Power Supply Equipment (AC&DC) (Cont.) Location (Cont.)

enerator Control Pane 23 ’C-23 2C-232 Diesel Generator Bldg.
Engine Control | ( . . 12 Diesel Generator Bldg.

e Unit 1 ( ., 2G-11, 2G-12 Diesel Generator Bldg.
Exhaust Air Silencer I} ARB, Z2M-101 A&B Diesel Generator Bldg.
vir Receiver Tank 1T-93 A-| ' ) Diesel Generator Bldg.
Air Intake Filter 1F-19 A-D, 2F-19 A-D Diesel Generator Bldg.
Jacket Water Standpipe 17-94 A&B, 2T7-94 A&B Diesel Generator Bldg.
Auxiliary Skid and Equipment Diesel Generator Bldg.
Starting Air Skid and Equipment Diesel Generator Bldg.
Instrumentation and Control Equipment Location
Auxiliary Shutdown Panel 1C-114, 2C-114 Aux. Bldg. Elect. Wing, El
HVAC Controcl Cabinets for Diesel Generator 1C-175 A&B, 2C-175 A&B Diesel Generator Bldg., EL 664'-0"
HVAC Control Panel 0C-151 Aux. Bldg. Control Tower, EL 685
ESFAS Cabinet 1C-44, Z2(C-4¢ . Bldg. Control Tower, El
BOP Logic Cabinet 1C-166, 2C-166 . Bldg. Elect. Wing, EL 659'-0"
Mechanical Equipment Location
Bechtel Purchased Equipment
Safequards Chiller 1VM59 A&B, 2VM59 A&P Main Aux. Bldg.,
Control Room HVAC OVM-01 A&B Aux. Bidg. Control
Component Cooling Water Surge Tanks 1T7-73 A&B, 2T-73 A&B Main Aux. Bldg., El
Service Water Pumps OP-75 A-f SWPS, EL 634'-6"
Component Cooling Water Pumps 1P-73 A&B, 2P-73 A&B Main Aux. Bldg., El
Component Cooling Water Heat Exchanger 1E-73 A&B, 2E-73 A&B Main Aux. Bldg., El




Table Vll-ﬁ-]

(Cont.)

Mechanical Equipment (Cont.) Lecation (Cont.)

Bechtel Purchased Equipment (Cont.)
Aux. Feed Pump (Electric) 1P-05A, 2P-05A Main Aux. Bldg., EL 599'
Aux. Feed Pump (Turbine) 1P-05B, 2P-05B Main Aux. Bldg., EL 599°'
Air Filter Unit OVM-79 A&B Aux. Bldg. Control Tower, EL 685'

Miscellaneous Active Valves Various Locations in Reactor
and Auxiliary Bldgs.

B&w Supplied Equipment
Decay Heat Removal Pump 1P-60 A&B, 2P-60 A&B Main Aux. Bldg., EL 568'
Decay Heat Removal Heat Exchanger 1E-60 A&B, 2E-60 A&B Main Aux. Bldg., EL 584'
Makeup Pump 1P-58 A,B&C, 2P-58 A,B&C Main Aux. Bldg., EL 599°'




SEISMIC MARGIN METHODOLOGY

A review was conducted of the qualification reports for each of
the equipment items selected to determine the qualification procedure,
seismic input requirements, dynamic characteristics and equipmer:
response to the specified input. Results extracted from the test reports
were compared to the required SME input to derive equipment margins.

Throughout this report, the margin is denoted as FSME and is
defined as the factor by which the SME would have to be increased to
raise the combined normal plus seismic stress level to code allowable or
to reach a functional deformation limit if qualified by analysis, or to
reach a response level equal to the achieved test level if qualified by
test.

For equipment qualified by testing, FSNE was derived from the
ratio of the test response spectrum (TRS) divided by the required
response spectrum (RRS) defined for the SME.

TRS ‘
Foe = RRS (3-1)

The ratio of TRS/RRS was defined at the equipment fundamental frequency

as determined bv testing. Equipment will exhibit a fundamental mode of
vibration in each of its three principal axes. The margin was, therefore,
determined for each of the three axes and the minimum of the tnree

margins was considered to be the seismic margin against the achieved test
level.
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In many instances, the qualification reports did not separate

yut the stress contribution of normal operating 1oads from th E

induced stresses. Stresses were computed via finite element modeling and
specified combinations of loading. In these cases, the seismic margin
against code allowal could not be directly derived for the SME without
review of the suppliers detailed analyses. This would entail a
signific?-L and unnecessary engineering effort, therefore, alternative
metholis were utilized to derive a conservative lower bound margin. One

of two scaling approaches were used where stress response to normal
perating loads and SS oads could not be separated depending on whether:

cr
-

exceeded SS
frequency

spectra at the equipment

enveloped the SME spectra at the equipment
frequency.

In the first case, the governing total stress derived from
ind norma. operating loads was scaled by the ratio of SME/SSE spectr

acceleration and a conservative seismic margin was computed from:
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cements were substituted in Equations 3-3




The resulting margin is conservative since the normal load stress
response was scaled upward along with the SSE stress response. In all
situations where this conservative scaling was used, the conservatively

computed margins were positive and further refinement was not necessary.

In the second situation, scaling the S [ load stress
response downward by the ratio of SME/SSE inconservative for purposes
of defining seismic margin. Since the SSE spectra exceeded the SME
spectra at the equipment fundamental frequency and positive margins were
present for the SSE plus normal loading, no further evaluation is
necessary and the margin reported is that derived from the SSE plus

1
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normal load response.
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independent evaluation as reported in Volume IX. As such, the following

“ conservative approach utilizing the readily available information was

1

to scale equipment nozzle loads to upper bound

for Lne SME.

w

Initially, the equipment nozzle stresses, reported by the

supplier in his seismic qualification report, were sc by the maximum

|

aled
ratio of the SME spectra to the SSE spectra used in the design of the
connecting piping system. A comparison of SME to current SSE spectira
indicated that the frequency range where the SME exceeded the SSE was
jenerally in the 5-18 Hz range, a range where many piping response modes

would occur. Comparisons of SME to earlier versions of response spectra

actually used for piping design revealed similar behavior. Scaling the
computed nozzle responses by the maximum ratio of SME to SSE is very
conservative for two reasons. It is implicitly assumed that all response

is in one mode and one direction, and at the frequency where the SME/SSE

ratio is the greatest; plus, the total stress response for the design
'oad. which upper bounds the normal operating loads as well as seismic

loads, was scaled upward. This scaling method, though very conservative,
is also efficient compared to reanalyzing piping or conducting a careful
review of existing piping analysis and scaling response on a mode by mode

basis.
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ratio of the SME/SSE spectral acceleration for scaling seismic response.

The resulting nozzle stresses compared to code allowables to

develop

lower brnd SME margins against code.

induced stress in the equipment nozzle for

response spectrum and is obtained from the equipment

some difficulty has been experienced
ienched and tempered bolts in meeting the
h requirements, and suggested that bolting
margin against code allowable was
one case occurs where the minimum
is less than 1.3. That case is

and results from very conservative
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Table VII-4-]
SUMMARY OF SEISMIC MARGINS

{— Minimum
Qualification (1) Governing Feme
l Equipment Method Critical Area (2) Margin (3)
{ Main Switchgear 1A05, 2A05 lest,( Random Input) N/A 5.10
| Main Switchgear 1A06, 2A06 Test,(Random Input) N/A .10
| Motor Control Centers 1B23, 2B23 Test,(Random Input) N/A Y4
| Motor Control Centers 1B24, 2B24 Test,(Random Input) N/A 3.25
| Motor Control Centers 1B43, 2B43 Test,(Random Input) N/A .25
Motor Control Centers 1B44, 2B44 Test,( Random Input) N/A .25
Motor Control Centers CB45, 0B46 Test,(Sine Beat) N/A R
Motor Control Centers 1B53, 2B53 Test,(Random Input) N/A s
) N/A .25
Motor Contrul Centers 1B55, 2B55 Test,( Random Input) N/A 3.25

Mctor Control Centers 1B54, 2B54 Test,(Random Input

Motor Control Centers 1B56, 2B56 Test,(Random Input) N/A .25
N/A LD
N/A .25
N/A D
N/A .25

Motor Control Centers 1863, 2B63 Test‘(Randum Input
Motor Control Centers 1B64, 2B64 Test,(Random Input
Motor Control Centers 0B65, 0Bh6 Test,(Random Input

Motor Control Centers 0B68, 0B69 Test,(Random Input

N/A 3.25
N/A 3.2
N/A 3.25

Motor Control Centers 1880, 2B80 Test.( Random Input

)
)
)
)
Motor Contro! Centers 1B79, 2B79 Test,( Random Input) N/A 29
)
)
)

o
Motor Control Centers 1139, 2B89 rest,(Rdnd“m lnput
N

Motor Control Centers 1890, 2B90 Test,( Random lnput

125V DC Batteries and Racks

101, 201, 102, 202 Anal. & Test Battery Rack Structures

(Random Input)
s R




S

Equipment

4 ¢

SUMMARY OF SEISMIC MARGINS (Cont.)

Qualification
Method (1)

Diesel Generator, Engine and
Appendages

Diesel Generator, Neutral Grounding
Cabinet 1G-11X, 2G-11X, 1G-12X,
2G-12X

Diecel Generator, Generator Control
panel 1C-231, 2C-231, 1C-232, 2C-232
Diesel Generator, Engine Contr 1 Panel
1c-111, 2¢-111, 1C-112, 2C-1'T
Diesel Generator, Generator Unit
16-11, 2G-11, 16-12, 26-12

Diesel Generator, Exhaust Air Silencer
IM-101 A&B, 2M-101 A&B

Diesel Generator Intake Air Filter
1F-19 A-D, 2F-19 A-D

Diesel Generator Jacket Water
Standpipe 17-94 A&B, 27-94 A&B

Diesel Generator Skid and Building
M ounted Auxiliaries Qualified by
Testing

Other Diese' Generatoer Building
Mounted Equipment

Auxiliary Shutdown Panel 1C-114, 2C-114

HVAC Control Cabinet 1C-175A-B,
2C-175A-B

e ———————————————————

Anal. & Test
(Random Input)

Test,( Random Input)

Test,(Random Input)
Test,(Random Input)
Analysis
Analysis
Analysis
Analysis

Testing (Random
Input)

Analysis

Analysis

Analysis & Test

—_—

(Random Input)

Governing

Critical Area(2)

Minimum
SME
Margin (3)

- —

Engine and Turbo-
Charger Bolting

N/A
N/A

N/A

Stator, beam adjacent
to foot pad
Shell

Shell

Bolting at platform/
support leg interface

N/A

Misc.

Suppert Angle (Struct.)
Devices

Angle Frame (Struct.)
Devices

e e}

4.00

2.06

1.52
Incomplete

25.2
Incomplete




Table VII-4-1
SUMMARY OF SEISMIC MARGINS (Cont.)

Jualification Governing {  Minimum
Method (1) Critical Area (2) . SME
Mav ’\]“t").

Analysis & Test . Roof Bar (Structurai 1.48
(Random Input) Devices omp lete

Test, (Random Tnput) N/A .33

of Plant Logic Cabinet
1C-166, 2C-1¢ | Test, (Sine Beat) N/A

ifequards Chiller, IVM-59A&B,2VM-59A&B | Analysis & Testing Cooler Shell(Structural)
(Sine Beat) | Control Panel

\

|

Control Room HVAC, UVM-01 A&B Analysis & Test - Finned Coils
(Sine Sweep)

Component Cooling Water Surge Tank | Analysis Tank Legs
1T-173 A&B, 2P-73 A&B

ervice Water Pumps OP-75 A-E Analysis ‘ Anchor Bolts

Component Cooling Water Pumps Analysis Suction Nozzle
IP-73 A&B, 2P-73 A&B Flange

Component Cooling Water Heat Exchanger Analysis i vy
1E-73 A&B, 2E-73 A&B

Auxiliary Feed Pump (Electric) Analysis Anchor Bolts
I} ‘ri:/“‘, .‘i‘-\[“)’-\‘

(Turbine) Analysis Anchor Bolts

Air Filtration Unit OVM-79 A&B Analysis Door Frame

Decay Heat Removal Pump Analysis Flange Bolting :
1P-60 A&B, 2P-60 A&B Foundation Bolting Incomplete




SUMMARY OF SEISMIC MARGINS (Cont.)

Minimum

‘)Ud] ifi(dtinn Govern’lng SMF

Fquipment Method (1) Critical Area (2) Margin (3) Notes

Decay Heat Exchanger 1E-60 A&B,
2E-60 A&B Analysis Shell At Support

Makeup Pump 1P-58 A,B&C,
2P-58 A,BAl Analysis Anchor Bolts

For designs governed by allowable stresses, the margin against code allowable is (code allowable/applied SME

stress). For equipment qualified by test, the margin is defined as (test response/required response).
nualification test nmethod is deseribed in Sections 5 throuah 8 and in Appendix A.
Critical area is local region or Component within a subsystem with the governing minimum margin.

Structural portion qualified by analysis. Devices qualified by test. Completion of SSE qualification of
all devices is pending.

Margin calculation was very conservative. Stresses in vendor report were scaled upward by the maximum ratio
of the SME to the SSE in effect at the time of equipment qualification.

Nozzle loading is unresolved pending comparison of computed piping nozzle reactions to load used by vendor
for desian.

Margin based upon original design load since seismic and normal portion of design load could not be separated
out from information in design report. safe shutdown earthquake load exceeded SME load.

Foundation boiting margin is incomplete. Insufficient information in design report to fact~r nozzle loads and
inertial loads separately. SSE inertial loads are less than SME. Nozzle loads are greater. Resolution pending
receipt of more detailed information from vendor.

These units are not required for safe shutdown to cold condition.

Detailed margins not computed. Equipment less critically stressed than other items evaluated for SME.
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For the remaining margins, the TRS from the biaxiai random input
TRS are compared to the service water pump structure RRS at Elevation
634'-6". These comparisons ar: shown in Figures VII-A-3-1 through
VII-A-3-3. The resulting margins derived for the equipment fundamental

frequencies are:

Fome
Side to Side 8.30
Front to Back 3.25
Vertical 9.3

As can be seen from the conservatively derived margins, the
Gould 56 series 460 volt motor control centers have large margins
relative to the SME required response spectra and would easily withstand
earthquake motions significantly greater than the SME.
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6. ELECTRICAL POWER SUPPLY (AC AND DC)

Emerqgency DC electrical power is supplied by 125 volt DC
batteries and emergency A’ power is supplied by four aiesel generators,
two for each piant unit. Qualifications of these power sources and
derivation of margins for the SME are described in sections 6.1 and 6.2.
Summaries of the qualifications of the batteries and racks and critical
parts of ti . diesel generator package are contained i Appendix A.

6.1 BATTERIES AND RACKS

The 125 volt DC batteries provide emergency DC power %to various
safeguards equipment. They are located in the auxiliary building elec-
trical wings at Elevation 614'-0". Qualification of the racks was by
analysis and of the batteries by test. Test data were also used to verify
battery rack fundamental frequencies computed by analysis. A summary of
the battery and rack qualification is provided in Appendix A, Table A-4,
The racks were analyzed for generic response spectra that exceeded the
SME spectra. Computed seismic responses ana internal loads for the
battery rack: were, therefore, scaled by the ratio of the SME spectral
accelerations to the generic spectra spectral accelerations at the
battery rack fundamental frequencies. Battery rack frequencies deter-
mined .y test were 8.5 Hz side to side, 12.0 Hz front to back and 26 Hz
vertical. The minimum difference between the SME and generic spectra
spectral accelerations resulted in a conservative scaling factor of
0.44. In other words, the internal seismic loads from the original
calculations were reduced by a factor of 0.44. Using linear interaction
formula for comparing the ratios of axial and bending stress response to
allowable code stress and applying equation 3-2, a minimum margin for the
SME was:

"
no
-
na
e

SME
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The batteries were tested using multifrequency biaxial randem
input. Comparisons of the TRS and the SME RRS are made in Figures
VII-A-4-1 through VII-A-4-3, The margin for the batteries is always
greater than that computed for the racks and the battery rack margin of

2.24 governs.

6.2 DIESEL GENERATOR UNITS

The diesel generator units consist of a large numu.r of
individual components that were qualified by analysis and by test.
Margins were computed for the gjoverning component or critical areas of

the units for the following categories.

Diesel Engine and Appendages
Neutral Grounding Cabhinet
Generator Control Panel
Engine Control Panel
Generator Unit

Building Mounted Auxiliaries

Qualification of the diesel generator units is documented in
References 16, 17 and 18 and is sumarized in Apperdix A.

6.2.1  Diesel Enaine and Appendages 16-11, 2G-11, 16-12 and 2G-12

The diesel engine and appendages are part of the diesel
generater system which orovides emergency AC power to all essential
equipment required for safe shutdown of the plant. The items are located
in the Diesel Generator Building at various elevations.

Qualification of the engine and appendages was by testing and
analysis (Reference 16). Refer to Appendix A, Section A-5-1, for a
summary of the qualification report.
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Cabinet fundamental frequencies determined by sine sweep testing
were 10 Hz side tc side, 9 Hz front to back and 15 Hz vertical. The TRS
enveloped the SME-RRS by a significant margin at these frequencies but at
lower frequencies the SME-RRS was greater. However, for both the
horizontal -d vertical cases, the TRS enveloped the SME-RRS at all
frequencies within 50 percent of the resonant frequencies and the

cabinets are considered to be qualified for the SME.
The resulting margins for each of the three directions are:

Fsme
Side to Side 4.25
Front to Back 3.83
Vertical 4.50

6.2.3 Generator Control Panel 1C-231, 2C-231, 1C-232 and 2(C-232

The generator control panels are located in the Diesel Generator
Building at Elevation £34'-6". They provide the necessary control
circuitry for the generator units. Qualification of the panels was by
testing (Reference 17). Refer to Appendix A, Section A-5-3 for a sumnary
of the qualification report.

Seismic margins were calculated using Equation 3-1. SME one
peicent damped spectra were extrapolated from the existing SME floor
spectra and compared with the 1RS of the qualification report. See
Appendix A, Figures A-5-3-1 through A-5-3-3.

Results of the spectra comparisons revealed the TRS do not
completely envelope the SME spectra. However, the TRS do envelope the
SME spectra at the panel's fundamental frequencies. The lowest
fundamental frequency for eich of the three input directions is greater
than 1.5 times the frequency where the TRS do not envelope the SME-RRS.
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Most items were determined by testing to be rigid. All test
response spectra exceeded 1.59 in the rigid range while the maximum SME
ZPA in the diesel building is 0.3g at Elevation 664'. The resulting
minimum seismic margin is:

Fomg = 5.0

The Towest frequency item tested was the starting air after cooler.
Several resonant conditions were observed between 12 and 40 Hz. Examina-
tion of the TRS revealed that the lowest spectral acceleration in the
non-rigid range was 6.0g at 22 Hz. The maximum SME spectral acceleration
at 12 Hz or greater is 0.4g at Elevation 664'. Thus the seismic margin
for this flexible component was greater than the minimum value derived
for rigid components.

Other non-rigid components had fundamental frequencies no less
than 20 Hz. At this frequency and greater, the ratio of the TRS to the
SME-RRS was always greater than 5.0. Thus, all of the skid and building
mourted diesel generator auxiliaries qualified by test have a seismic
margin greater than 5.0.

Of the ten building mounted items qualified by analysis, most
were rigid and had seismic margins greater than 2.0.

The minimum seismic margin was found to occur in the exhaust air
silencers. The exhaust air silencers are 8-foot diameter horizontal tanks
about 21 feet long that are mounted on three saddle supports at Elevation
664'-0",

The governirg seismic margin was conservatively computed at the
inlet nozzle tu tank shell junctions by scaling of calculated design load
stresses. The margin computation was very conservative due to the method
used for scaling seismic response. Nozzle loads for the tank design were
specified without separating the contribution from thermal, weight and
SSE. In the range of possible frequencies for the inlet pipe, the
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The third lowest seismic margin occurred in the jacket water
standpipe. In this case, the SME spectral acceleration at the
equipmental fundamental frequency was enveloped by the SSE acceleration
used in the design analysis. Total stress response in the standpipe and
bolting was not separated, thus, the seismic contribution could not be
scaled downward. A minimum margin was computed by equation 3-5 for
bolting at the platform to support leg interface to be:

FSNE > 2.06

This represents the margin for the original conservative design loads.
The SME margin is greater. The other building mounted diesel generator
equipment qualified by analvsis had margins in excess of 2.06.
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7. INSTRUMENTATION AND CONTROL CABINETS

A total of five Instrumentation and Control (I&C) cabinets were
selected for comparison of their seismic qualification to the SME RRS.
The cabinets are all located at high elevations in the auxiliary building
control tower and electrical penetration wing areas where SME induced
acceler itions will be greatest. The cabinets and their locations are

listed in Table VII-2-1.

7.1 AUXILIARY SHUTDOWN “ANEL, 1C-114 and 2C-114

The auxiliary shutdown panels provides a remote shutdown
capability in the event that shutdown equipment or operating personnel in
the control room are incapacitated. The panels are located in the
Auxiliary Building Penetration Wings at Elevation 659'-0".

Qualification of the panels for structural integrity was by
analysis (Reference 4). See Appendix A, Sections A-6 for details and
results of the qualification. Qualification of devices within the panel
was by random input biaxial testing, Reference 30. There were a few
internal devices for which qualification documentation is not yet
complete. Therefore, the seismic margins reported are limited to the
structural elements of the control panel. The minimum margin for
components within the panel will be included when their qualification
documentation has been completed and reviewed.

Seismic margins for the cabinet structures were cal-ulated using
Equation 3-2. Loads from the qualification report modal re. “pectrum
analysis were multiplied by the factor:

SME spectral acceleration at 3% dampirg
Qualification spectral acceleration at 2% damping
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Spectral acceleration: were compared at the panel first natural frequency.
Since the analysis was for two components of earthquake, the twn load
cases, X+Y directions and Y+Z directions, were combined by SRSS to obtain
conservat've three component seismic 1oads.

The resulting seismic margins against code at the governing
members are:

_Fsme
Barrier terminal support box angle: 3.85
Base support angle: 1.52

In conclusion, the panels would maintain their structural
integrity during an SME.

8- HVAC Control Cabinet, 1C-175A-B and 2C-175A-B

HVAC contro! cabinets C-175 control the HVAC systems for the
Diesel Generator Building. The cabinets are located in the Auxiliary
Building Control Tower at Elevation 6838'-0".

Qualification of the cabinets for structural integrity was hy
analysis (Reference 5). See Appendix A, Section A-7 for det.ils and
results of the qualification. Qualificatio. of devices within the
cabinet was by random motion te:tin., References 31 and 32. Documentation
of seismic qualification of a few internal devices has not been completed.
Therefore, the seismic margins reported are limited to the structural
elements of the control cabinet. SME margins will be included for
internal components when qualification information is completed and
reviewed.

Seismic margins were calculated using Equation 3-2. SME loads
were scaled from the original analysis in the same manner as discussed in
Section 7.1. The floor spectra at Elevation 704'-0" were used because
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the cabinet is wall mounted at an elevation greater than the 685'-0"
elevation for which the next lower floor level spectra exist. The
minimum seismic margin against code occurs in the cabinet angle frame and
is:

Fs,c = 25.2

In conclusion, the cabinet would maintain 1ts structural
integrity during an SME.

7.3 HVAC Control Panel, No. 0C-151

HVAC control panel 0C-151 controls the HVAC system for the
auxiiiary building. The panel is located in the Auxiliary Building,
Control Tower at Elevation 685'-0".

Qualification of the panel for structural integrity was by
analysis (Reference 10). See Appendix A, Section A-8, for details and
results of the qualification. Qualification of devices within the panel
was by random motion testing, References 21 and 32. Documentations of
the seismic qualification of a few internal devices has not been
completed. Therefore, the seismic margins reported are limited to the
structural elements of the contrcl panel. Component margins for the SME
will be included when documentation has been completed and reviewed.

Seismic margins were calculated using Equation 3-2. Loads from
the qualification report modal response spectra analysis were multiplied
by the factor:

SME spectral acceleration at 3% damping
SSE spectral acceleration at 2. damping

Spectral accelerations were compared at the panel first natural freguency.
The SSE accelerations are those used in the original analysis. Since the
analysis was for two components of earthquake, the two l1oad cases, X+Y
directions and Y+Z directions, were combined by SRSS to obtain conserva-
tive three component se,smic loads.
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The minimum seismic margin against code was determined to be in
the roof bar and was computed to be:

Fsm = 1.48

In conclusion, the panel would maintain its structural integrity
during an SME.

7.4 Engineered Safety Features Actuation System Cabinet,

1C-44 and 2C-44

The ESFAS cabinets contain an electronic system which monitors
key plant process variables and initiates the operation of various
Engineered Safety Features subsytems to control and mitigate the
consequences of detected abnormal conditions. The cabinet is located in
the Auxiliary Building, Control Tower, Elevation 659'-0",

Qualification was by testing (Reference 3). See Appendix A,
Section A-9 for details and results of the qualification.

Seismic margins were calculated using Equation 3-1. The SME
floor response spectra (two percent damping) were compared with the two
percent damped TRS, Figures VII-A-9-1 through VII-A-9-3, The SME
vertical spectrum was scaled by a Vertical Amplification Factor (VAF) of
1.4 to account for potential floor slab amplification of response (See
Volume 1, Appendix A for VAF criteria).

Fundamental frequencies determined by test are 6.1 Hz side to
side, 10.7 Hz front to back and 35 Hz vertical for the actuation and
sensor cabinets and 8.1, 12.5 and 29 Hz, respectively, for the ECCAS
cabinet. Margins were computed for each of the principal directions by
comparing the TRS to the SME-RRS at the fundamental frequency in each
direction. The resulting margins are:
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Actuation Cabinet and Sensor Cabinet

FSme
Front to Back 2.71
Side to Side 3.5
Vertical 1.41

ECCAS Conditioning Cabinet

—Fsve
Front to Back 3.38
Side to Side 2.00
Vertical 1.76

The TRS do not completely envelope the SME spectra in the low
frequency regions. See Appendix A, Figures VII-A-9-1 through VII-A-9-3,
The unenveloped regions of the SME spectra have negligible effects on the
total response of the cabinet because the cabinet fundamental frequencies
are at least 1.5 times higher than the un2nveloped frequencies of the SME
spectra. In conclusion, the cabinet and instruments are considered
qualified for the SME.

7.5 BOP LOGIC CABINET, 1C-166 and 2C-166
The cabinets are located in the Auxiliary Building, Penetration

Wings, Elevation 659'-0",

Qualification was by testing (Reference 11, 12). See Appendix A,
Section A-10 for details and results of the qualification.

Seismic margins were calculated using Equation 3-1. The cabinet
qualification was by single axis, single frequency, sine beat tests and
the input motion was a peak amplitude of 2.0g. Ten beats of 10 cycles/
beat at frequencies of 2-35 Hz were applied. The TRS was generated by




scaling the input motion of 2.0g by the magnification (Q) factor, as given
by Figure VII-A-10-1. For IC cycles/beat and three percent of critical
damping, the dynamic amplification, Q, is equal to 10. For purposes of
determining the margin, the resulting TRS was scaled downward by an
upperbound factor of 1.5 to account for the possibility of multimode
responses prior to comparing the TRS to the SME-RRS.

The scaled down TRS was compared with a conservative SME
spectrum (three percent damping) derived by the SRSS combination of the
applicable floor spectra to account for possible coupled responses, see
Figure VII-A-10-2. A VAF for floor slab amplification was not applicable
bacause the cabinet is located next to an exterior wall.

The cavinet devices were qualified by biaxial, random vibration
tests. The TRS was assumed to be the test input levels of the devices
which were 159 side to side, 10g front to back and 59 vertical. These
device test levels were compared with the required test input levels.
The required test input was derived by scaling the SME-SRSS of three
directional spectra Figure VII-A-10-2, by the cabinet response
amplification factors determined at the fundamental frequencies of the
cabinet.

Amplificatior factors determined for the cabinet were:

Side to Side at 8 Hz 5.2
Front to Back at 15 Hz 6.1
Vertical at 33 Hz 1.3

The resulting required test level for the devices were obtained
by multiplying the above factors times the SME-SRSS spectrum shown in
Figure YI1I-A-10-2,
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The resulting minimum seismic margins calculated for the cabhinet
and internal devices are:

Fome
cabinet: 3.50
devices: 1.49

The cabinet and internal devices are considered qualified for
the SME.
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8. MECHANICAL EQUIPMENT

Seismic qualification documentation of selected active and
passive mechanical equipment items was reviewed and seismic margins were
derived for the SME. Equipment selected included BOP equipment purchased
by Bechtel Associates Power Corporation (Bechtel) and safeguards
equipment purchased by Babcock and Wilcox (B&W). The equipment items
selected and their locations are listed in Table VII-2-1.

Summaries of the equipment qualification for the safe shutdown
earthquake are included in Appendix A. Brief descriptions of the equip-
ment, the method of qualification and derivation of the SME margins are
included in the following sections. In cases where nozzle loading
governed equipment margins, upper bounds on SME to SSE scale factors were
derived by spectra comparisons and original qualification nozzle load
responses were scaled accordingly to develop SME nozzle load margins. In
some instances, this very conservative approach resulted in unsatis-
factory margins and, therefore, actual nozzle loads were obtained from
detailed piping analysis prior to scaling. The resulting margins were
always found to be satisfactory when only the seismic reactions at

nozzles were scaled.

8.1 SAFEGUARDS CHILLER IVM-59 A & B, 2VM-59 A & B

The safequard chillers provide chilled water to several critical
HVAC systems in the plant. They are located in the Auxiliary Building at
Elevation 645'-0". Qualification of the chillers was by analysis
(Reference 21). Refer to Appendix A, Section A-11 for a summary of the
qualification report.

The most critically stressed area, as determined from the design
report, was the cooler shell at the economizer liquid outlet pipe.
Stresses are principally causad by reactions from the economizer outlet
pipe, which is internal .o the chiller and is included in the equipment
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dynamic analy.is. A comparison was made of 0.5 percent damped SSE
spectra applicable to the chiller at the time the equipment was qualified
to the two percent damped SME spectra applicable to small diameter piping
and equipment. The SME horizontal spectra are enveloped by the SSE
horizontal spectra but the SME vertical spectrum exceeds the SSE vertical
spectrum by an exceedance factor of l.< at the equipment furdamental
frequency of 24.6 Hz. The shell stresses computed for specified nozzle
loads were very conservatiely scaled up by the SME/SSE exceedance ratio
of 1.4 and compared to faulted condition allowable stresses. The
resultiig margin was computed to be:

FS"E = 1.26

The next most critical area identified in the design report was
the shell stresses in the cooler witer box res.lting from internal
pressure and specified external nozzle loads. The two percent damped SME
spectra were compared to one-half percent damped SSE spectra used in
design of the connecting piping. The SME spectra were enveloped in the
horizontal direction for all credible piping frequencies but the vertical
SME exceeded the SSE by a maximum factor of 2.05 at 14 Hz. The water box
stress response given in the design report was not broken down into
individual contributions from the applied pressure, thermal, weight and
seismic loads, therefore, the total stress was conservatively scaled
upward for comparison to the code 21lowable. The resulting lower bound
seismic margin was:

Fsm > 1.04

A1l other areas of the chiller units were much less critically stressed.
The governing seismic margins derived is a very conservative lower bound
for two reasons.

1. The stress scaling factor was very conservatively scaled by
the ratio of the SME/SSt spectra for the vertical direc-
tions while the SME was enveloped by the SSE in both
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horizontal directions. This assumes that the increased
response of the connecting piping, when subjected to the
SME, is governed by a single frequency and single direction.

2. The specified nozzle inads and resulting shell st:esses
were assumed to be 100 percent caused by the SSE and the
total stress was scaled upward.

The conservatively calculated SME marqgin demonstrates that the
safeguards chillers are qualified for the SME without further refinement
in scaling stresses or in further analysis of connecti.g piping.

Qualification of active devices within the control panel
subassembly was by biaxial sine beat testing, Reference 33. Ten cycles
per beat were applied at one-third octave intervals from 1 Hz to 48 Hz.
The minimum margin was determined by comparing the resulting TRS to the
applicable SME-RRS throughout the test frequency range and was computed
to be:

Fsm = 9,2

There are some chiller ancilliary devices for which qualification has not
been resolved with the vendor. Upon resolution of qualifications for the
SSE, the margins for the SME will be derived and included in this report.

8.2 CONTROL ROOM HVAC OVM-0l1A & QVM-018

The control room HVAC units provide heating and air conditioning
to the control room at Elevation 659'-0". The units are located in the
Auxiliary Building Control Tower at Elevation 685'-0". Qualification was
by analysis and testing (Reference 13). Refer to Appendix A, Section
A-12 for details and =esults of the qualification.

Seismic margins were calculated using Equation 3-3. Components
qualified by testing did not govern the margin because test levels were
much higher than required. Since the design acceleration values at the
equipment fundamental frequencies exceeded tha corresponding SME
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accelerations, the calculated loads and stresses from the qualification
report were reduced by the mirimum ratio of the SSE/SME before the
seismic margins were computed. The reduction was applied to seismic
stresses only. Scaled seismic stresses were combined with dead weight
stresses to determine the total stress state under the seismic margin
condition. The resulting seismic margins are:

Fsme
Isolator Bolt: 2.45
Isolator Channel: 1.61
Motor: 1.80
Finned Coils: 1.42

Margins for all but the coils are conservative because isolators
with greater stiffnesses than the isolators analysed were actually
supplied with the HVAC units. The isolator coil marqgin reflects the
stiffer isolator condition. The stiffer isolators increased the
equipment's fundamental frequencies ard consequently, decreased the
required design acceleration values.

8.3 COMPONENT COOLING WATER SURGE TANK

1T-173A, 2T-173A, 1T-1738 & 2T-1738

The component cooling water surge tanks are located in the
Auxiliary Building (Main Auxiliary Area) at Elevation 673'-0".
Qualification of the tanks was by analysis (Reference 24). Refer to
Appendix A, Section A-13 for a summary of the qualification report.

Seismic margins were calculated by Equation 3-2. SME floor
spectra were not computed in the Main Auxiliary area above Elevation
659'-0". The CCW Surge Tanks are housed within a rigid concrete and
reinforced masonry wall structure that extends above the operating floor
at Elevation 659'-0". Upper bound spectra’ accelerations at the
equipment fundamental frequency of 24 Hz were extrapolated from lower
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elevations to estimate the required spectral accelerations applicable to
the tanks. The design accelerations were greater than the corresponding
SME accelerations in all directions.

Consequently, the seismic loads for the three directions of
response were scaled by the corresponding SME/SSE ratios to obtain SME
loads. The resulting minimum seismic margin occurs in the tank legs and
152

st = 1,31

Computad nozzle loads from connecting piping are currently being reviewed
to develop margins for the tank nozzles. Nozzle margins will be included

when developed.

8.4 SERVICE WATER PUMPS 0P-75A-E

The service water pumps supply cooling water to safety related
equipment required for safe shutdown and to other non-safety related
equipment. The pumps are located in the Service Water Pump Structure at
Elevation 534'-6". Qualification was by analysis (Reference 14). Refer
to Appendix A, Section A-14 for details and results of the qualification
report.

The hurizontal design spectral acceleration values at the pump's
fundamental frequencies exceeded the corresponding SME acceleration values
(two percent damping) and the vertical design acceleration value was less
than the vertical SME acceleration value. Therefore, appropriate factors
were computed from the ratios of spectral accelerations and the seismic
loads and stresses from the qualification report were scaled to calculate
seismic margins.

Service water pumps are connected to strainers and the strainers
serve as anchors for the attached service water piping; thus, the service
water pumps are not affected by external piping reactions. Very high
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piping reaction loads were specified for design and these loads tend to
dominate the total stress at many critical l.cations. Since seismic
inertiai loads on the rigid pipe connecting the SW pumps to the strainers
weuld be small relative to the specified pipe reaction loads. The
specified pipe reaction loads were held constant in determining the
seismic margins.

The resulting seismic margins are:

Fe

“ME

Pump Column: 2.9

Anchor Boit: 1.5
Nozzle: 1.67

8.5 COMPONENT COOLING WATER PIMP

1P-73A, 2P-73A, 1P-/3B & 2P-73B

The component cooling water pumps are part of the component
cooling water system and circulate cooling water in the closed loop
system. The numps are located in the Auxiliary Building at Elevations
584'-0" and 599'-0". Quarification of the pumps was by analysis
(Reference 20). Refer to Appendix A, Section A-15 for a surmary of the
qualification report.

Seismic margins were calculted using Equation 3-7. The suction
nozzle flange was the most critical element of the pump. The highest
seismic loads from attached piping resuited on pump 1P-73A. The vendor's
analysis of the flange was conducted using standard ASME code flange
formula methods. The governing stress criterion was the combination of:

1/2 (S, + S;) < 2.0

T)

In the above equation, S, is the longitudinal stress in the hub, St
1s the tangential stress in the flange and S is t.e code allowable stress
of 14,000 psi.
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In the vendor's design analysis, stress components were computed
for pressure loading. The pressure loading consisted of specified design
pressure plus an equivalent pressure derived for external nozzle lonads.
The resulting design stress components were 69 percent due to external
loads and 31 percent due to design pressure. A breakdown of load
components in the adjacent pipe revealed that the total external load
applied was about 75 percent of the design load and that 57 perceit of
this was due to the SSE. From this information, the dead weicht, SSE and
pressure components of stress were computed at the nozzle hub and
flange. The SSE stresses were then scaled upward by the maximum ratio of
the SME/SSE spectral accelerations to obtain upper bound SME stress
components. These stress components were then added to dead weight and
internal pressure components to arrive at a total faulted condition
stress state for the SME plus normal loading.

Two margins were derived for the combined SME plus DW plus
pressure load combination, the margin against code allowable and the
margin against the yield strength of 36,000 psi. The check against yield
was made to assure function. The resulting margins are:

Fsue

MS against code = 2.98
MS against yield = 3.83

The component cooling water pumps have sufficient margin to withstand a
significantly greater seismic event than the SME.

8.6 COMPONENT COOL ING WATER HEAT EXCHANGER

1E-73A, 2E-73A, 1E-738 & 2E-738B

The component cooling water heat exchangers are part of the
component cooling water system. The exchangers' function is to transfer
the plant waste heat from the component cooling water system to the
service water system during normal, shutdown and emergency nlant
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operations. The exchangers are located in the Auxiliary Building at
Elevation 584'-0" and 599'-0". Qualification of the heat exchangers was
by analysis (Reference 19). Refer to Appendix A, Section A-16 for a
summary of the qualification report.

The ainimum margin in the heat exchangers, not including of the
nozzles, was computed to be at the anchor bolts. The SME spectral
accelerations in the tank longitudinal and transverse diractions were
slightly less than the SSE design acceleration but exceeded the desian
case in the vertical direction. The vendor's calculated responses were
consequently scaled for each direction by the ratio of the SME/SSE
spectral accelerations at the calculated equipment frequencies. The
resulting critical area was at the anchor bolts and the resulting margin

was:

Fsm . 1034

A margin of 1.34 meets the ucceptance criteriz of Reference 25 without
further consideration of the possible effects of softer than specified
bolting.

Evaluation of the mnzzles and adjacent chell has not been
completed pending review of calculated piping reactions at nozzles.
Nozzle margins ~ill be included when developed.

8.7 AUXILIARY FEEDWATE: PUMP (ELECTRIC MOTOR DRIVEN)

1P-05A & 2P-05A

The auxiliary feedwater pumps provide a backup scurce of
feedwater to remove decay heat transmitted to the steam generators by the
primary coolant loops during a shutdown. The pumps are located in the
Auxiliary Building at Elevation 584'-0". OQualification of the pumps was
by analysis (Reference 22). Refer to Appendix A, Section A-17 for a
summary of the qualification report.
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The pump was determined by analysis to be rigid. The SME ZPA's
were greater than the design ZPA's in both horizontal directions but were
less than the design ZPA in the vertical direction. Seismic margins were
calculated by Equation 3-2. The minimum margin was determined to be in
the pump anchor bolts. In evaluating the anchor bolts, the pump inertial
loadings reacted by the anchor bolts were scaled by the ratios of the
SME/SSE in each of these component directions but the design nnzzle
loading reactions were held constant. A subsequent review was conducted
of nozzle loads computed for Lhe SSE plus normal operating conditions,
Reference 34. The SSE portion of the load was conservatively scaled by
the maximum ratio of the SME/SSE spectral acceleration. The resulting
combination of SME plus normal operating loads was much lower than the
specified design loads used in the calculation of Fsmg. Thus, the
margin computed using design nozzle loads and scaled inertial loads was
conservatively computed to be:

FSME > 1.51

8.8 AUXILIARY FEEDWATER PUMP (TURBINE DRIVEN)

1P-058 & 2P-058

The auxiliary feedwatear pumps provide a backup source of
feedwater to remove decay heat transmitted to the steam generators via
the primary coolant loops during a plant shutdown. The pumps are located
in the Auxiliary Building at Elevation 584'-0". O0Ouvalification of the
pumps was by analysis (Referencc 23). Refer to Appendix A, Section A-18
for a summary of the qualification report.

Seismic marqgins were calculated by Equation 3-2. The pumps were
determined by analysis to be rigid. The design zero periond accelerations
in the horizontal directions were less than the corresponding SME
accelerations, but the vertical design acceleration was greater than the
vertical SME acceleration. Therefore, the seismic stress responses were
scaled by the appropriate zero period acceleration ratios to calculate
SME stresses.
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The minirum margin was computed in the anchor bolts using scaled
SME inertial loasing and design basis nozzle loading. A subsequent
review was conuucted of nozzle loads calculated for the SSE and normal
onerating conditions, Reference 34. Scaled SME plus normal operating
condition nozzle loads were compared to the specified design loads and

found to be significantly lower. Thus, the calculations of FSHE using
design nozzle loads was conservative. The resulting lower bound FSME
is:

Foug > 1.47

8.9 AIR FILTRATION UNIT OVM-79A & QVM-798

The air filtration units remove airborne radinactivity and purge
smoke and hazardous chemicals from the air in the control room supply,
recirculation and exhaust system. The units are located in the Auxiliary
Building Control Tower at Elevation 685'-0". Although the units are not
required for cold shutdown, they were selected for evaluation because of
the large vertical floor slab amplification that occurs at the 685'-.0"
eievation of the auxiliary building control tower. Qualification was by
analysis (Reference 15). Refer to Appendix A, Section A-19 for the
summary of the qualification report.

The Towest calculated fundamental frequency was 28.9 Hz and the
component is essentially rigid. Seismic margins were calculated using
Equation 3-5. The design acceleration values exceeded the corresponding
SME acceleration values even in the vertical direction. Since tha
seismic stress components of the calculated design stresses were not
separated from the total stresses, the seismic margins reported are for
the design basis earthquake and are actually greater for the SME.
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The resulting seismic margins anainst code allowables are:

F

SME
Door Panel: 1.63
Vertical Door Frame: 1.50

The air riltration units are structurally qualified for the SME.

8.10 DECAY HEAT REMOVAL PUMP, 1P-60A, 1P-608, 2P-60A and 2P-608

The decay heat removal pumps circulate water in the decay heat
and core flooding system. The pumps are located in the Auxiliary
Building (Main Auxiliary Area) at Elevation 568'-0",

Qualification of the pumps was by analalysis (Reference 26).
Refer to Appendix A, Section A-22 for details and results of the
qualification.

The governing critical areas were in the suction and discharge
flanges and the anchor bolts. The vendor. resolved piping reactions
specified for design into equivalent pressure loads and stressas in the
flanges were computed by Standard ASME flange design formulae for
pressure loading. In estimating the upper bound on flange stresses, the
equivalent pressure for nozzic loading was scaled upward by the maximum
ratio of the SME/SSE spectral acceleration. This is very conservative as
all nozzle loading is assumed to be seismic and the attached piping is
assumed to respond 100 ptr-cent in a single mode at the frequency where
the SME/SSE spectral acceleratior is the greatest. The maximum SME/SSE
ratio used for scaling was 2.25.

Upper bound flange stresses were compared to ASME code faulted
condition acceptance criteria and to computed stress levels that would be
achieved in a hydrnstatic test of the pump case. The check against
hydrostatic test stresses was done to assure that the pump would not leak
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at the flinges in the event of a SME. Structural margins against code
allowable and a functional margin against a known test level for which
leakage would not occur are presented.

Conservatively computed seismic margins at the pump flanges for
both a code allowable and a no leak criterion are:

Fsue (Code Allowable) Fsue (No Leak)

Suction Flange 2.95 1.86
Discharge Flange 2.25 1.91
Flange Bolting 1.69 1.06 |

Note that the margin for no leak is in relationship to a
hydrostatic test level stress and does not indicate that leaking will

occur when the margin is less than 1.0. ‘

Anchor bolt margins are in the process of being developed. The
pump vendor used a computer program to develop anchor bolt reaction: from
external nozzle loads and pump inertial loads due to earthquakes. Thus,
scaling of results could not be accomplished without further details on
bolt pattern geometry, nozzle locations, pump weight and center of
gravity. This information is being obtained “rom the vendor and anchor
bolt margins for the SME will be derived upon receipt of the required
detail.

8.11 DECAY HEAT REMOVAL HEAT EXCHANGERS
1E-60A, 1E-60B, 2E-60A and 2E-608B
The decay heat removal heat exchangers transfer heat from the
decay heat and core flooding system to the component cooling water
system. The heat exchangers are located in the Auxiliary Building (Main
Auxiliary Area) at Elevation 584'-0".
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Qualification of the heat exchangers was by analysis (Reference
29), Refer to Appendix A, Section A-20 for details and results of the
qualification. An equivalent static coefficient seismic analysis was
conducted using 1.5 times the peak spectral acceleration. Inertial
loading for the SME was also computed by the same method.

Detailed nozzle loading was provided by Bechtel for each of the
four heat exchangers. The pipe stress results reflected response to
Bechtel's 1977 response spectra for the Auxiliary Building. The maximum
ratio of the SME spectral acceleration to the 1977 SSE spectral
acceleration was 1.6 occurring at about 10 Hz in the North-South
direction and at 14 Hz in the vertical direction. A1l nozzle loading for
the SSE were conservatively increased by this factor. New total nozzle
loads (herein called SME nozzle loads) were calculated and evaluated to
determine the set of nozzle loads which would provide the maximum
stresses at the tubeside and shellside nozzles. It was noted that the
governing sets of nozzle loads did not occur together at one heat
exchanger. Nozzle and shell stresses for the SME were determined by
scaling the original stresses of Reference 29 by the upper bound factors
of SME nozzle loads/design nozzle loads of Reference 29. These stress
scale factors were:

Stress Scale Factor

Tube side nozzle: 3.56
Shell side nozzle: 3.40
Seismic margins were calculated using Equation 3-7. .

To conservatively evaluate the seismic margins for the
foundation bolts and the shell at the saddle supports, the four governing
sets of SME nozzle loads were assumed to occur simultaneously on one heat
exchanger. Inertial loadings were computed using 1.5 tiv;ues the peak
spectral accelerations of the SME at three percent damping.
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The governing seismic margins against code allowables were

computed using Equation 3-7 and are: .
SME
Foundation Bolts: 1.95

Shell Stress at Fixed Saddle Support: 1.23

The bolt margin was greater than the supplemertal acc ptance
criteria of Reference 25, therefore, no further considera*ion of actual vs
specified bolting strength is necessary. The decay heat removal heat
exchangers are considered qualified for the SME.

8.12 MAKEUP PUMPS 1P-58A-C and 2P-58A-C

The makeup pumps provide makeup water to the reactor coolant
system and also act as high pressure injection pumps in the event of a
small pipe break. The pumps are located in the Auxiliary Building (Main
Auxiliary Area) at Elevation 599'-0"., Qualification of the pumps was by
analysis (References 27 and 28). Refer to Appendix A, Section A-21 for
details and results of the qualification.

The pump was demonstrated by analysis to be rigid. Inertial
loading used in seismic design of the pump anchcrage ex<eeded the SME
inertial loading by factors of greater than five in each of the three
divections. In the possible frequency range of attached piping, the SME
spectral accelerations exceeded the design basis SSE spectral accelera-
tions by as much as a factor of 2.0. Vendor calculations for anchor bolt
stress were redone using scaled down inertial loads and scaled up nozzle

loads. The resulting margin was:

Fsm s 1-24

This does not meet the acceptance criteria delineated in Reference 25
without further verification of bolting strength. Since design nozzle
loads were very conservatively scaled upward by the maximum ratio of the
SME/SSE and are a major contributor to anchor bolt loading, detailed pipe
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reactions at the pump nozzles have been obtained and are undergoing
review. Nozzle load scaling will be conducted on only the seismic
portions of che nozzle loads and an increased margin will be demonstrated

and included in the final report.

8.13 BALANCE OF PLANT VALVES

A1l BOP active valves within the ASME Class 1. 2 and 3 BOP
piping systems selected for independent analysis have been examined for
qualification to the SME. A1l valves were required to be qualified for
3g acceleration in any direction. Piping responses to the SME for all
valve locations did not exceed 3g. Therefore, all the valves examined
are considered qualification for the SME.

A tabulation of valve accelerations is contained in Volume IX,
Class 1, 2 and 3 Balance of Plant Piping, Pipe supports and valves.
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APPENDIX A

SUMMARY OF EQUIPMENT QUALIFICATION
FOR_THE SAFE SHUTDOWN EARTHQUAKE
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A-1 Equipment Qualification Summaries

Summaries of seismic qualification of equipment selected for
the seismic margin study are presented in a standardized tabular format
in Tables VII-A-1 through VII-A-21. Information in the summaries was
obtained from reviews of the vendor submitted seismic qualification
reports and refiects qualification for the seismic loading specified
at the time of equipment purchase. This information is subsequently
used in development of seismic margins for the seismic margin earthquake.

For equipment qualified by testing, the test response spectra
(TRS) are compared to the required response spectra (RRS) for the safe
shutdown earthquake. The SME required response spectra are also super-
imposed so that a direct comparison can be made of the TRS and SME RRS.

The standardized forms consist of four sheets. Sheets 1 and
2 are always included and provides overall information about the equip-
ment. Sheet 3 summarizes qualifications by test anc Sheet 4 summarizes
qualifications by analysis. In cases where one or the other is not
applicable, the sheets are omitted to reduce volume., If equipment is
qualified by both analysis and test, all summary sheets are included.

A1l references in the summaries to required input or resulting
stress response pertain to the SSE specified at the time of purchase and

not the SME.




Table VII-A-1

SUMMARY OF VENDOR SEISMIC QUALIFICATION

4160 VOLT SWITCHGEAR 1A-05, 2A-05, 1A-06 and 2A-06




Table VII-A-] 4160 VOLT SWITCHGEAR 1 A0S, 2 A0S, 1 AD6 and 2 A06

SEISMIC MARGIN EARTHQUAKE
SUMMARY OF EQUIPMENT

I. Plant Name: MIDLAND

AWM

Utility: Consumers Power Company
Type: PWR

NSSS: B & W

A/E: Bechtel

II. Component Name: \J\Q{v\ %w.\li’c,\\s-QON' Qa\o‘wxelfs

1.

S W™

Scope: ( ) NSSS ( ¥ ) BOP

Model Number: ; g #R‘ S HK 5:9)*5\_'35?
Vendor: 1-T-E ! m;grlg g cre.,

If the component is a cabinet or panel name and model No. of the
devices included: & e : ’ ‘
ard o\\ e*andard clecke -al ana mq.c\nmr\ica\ \\ar\uc\r-‘s

( 5 '\‘ C \ . * #

S T PN e, 008 T
Physical Description a. Appearance o i = e i il
b. Dimensions _ 2(-O 1L %X LW XDO'W s

c. Weight _\S ANS \oe,

vccation: Building: AH, \225,“ s { Q:c&r.gs lower

Elevation: A4 -O"
a. System in which located: ' $egd o <\¥_‘—__L

b. Functional Description: Peayide ALONC\Y MG Row-
c. Is the equipment required for ( ) Hot Shutdown ( ) Cold Shutcown

( X ) Both () Neither
Pertinent Reference Design Specifications:

¥ Soee. NRO-E-205




I11.

Equipment Qualfication Method:

(¢) Test () Analysis () Combination of Test
and Analysis

Qualification Report*:

(No., Title and Date) Rmri Sm: Clace \E Elec.)tmmssq!nsmgﬁ Efi‘\ Qe

Bechtel Document No.

Company that Prepared Report: -T-¢ Sm;:s:fns ( Qep.
Company that Reviewed Re ort: _Roc\le\

IV. Vibration Input:

L.

*NOTE:

Loads considered: a. (¥ ) Seismic only
b. ( ) Hydrodynamic only
c. ( ) Combination of (a) and (b)

Method of Combining RRS: ( ) Absolute Sum ( )SRSS (X) l»%['e\
ther,

specify)
Required Resporise Spectra + Nuy EHE -Codeol Tower B4’
Damping Corresponding to RRS: OBE \ SSE R
Required Acceleration in Each Direction: ( X ) ZPA ( ) Other
“(specify)
SSE §/S = \Sa F/B = /79 V= ,/3a
. 7

Were fatigue effects 'r other vibration loads &sidered?
() Yes ( X) No

If yes, describe loads considered and how they were treated in overall
qualification program:

If more than one report, complete items III thru VI for each report.



V. If Qualification by Test, then Complete*: ( X ) random
1. ( ) Single Frequency ( X ) Multi-Frequency: ( ; sine beat
2. ( ) Single Axis (% ) Multi-Axis
3. No. of Qualification Tests: OBE _ lo $SE _\, Other %- Qipf Sweed
specity
4. Frequency Range: S-S0 cos
5. Natural Frequencies in Each Uirection (Side/Side, Front/Back, Vertical):
S/S = SR\ FA= S Q232130 ¥V 25 20
6. Method of Determining Natural Frequencies
( X ) Lab Test () In-Situ Test () Aralysis
7. TRS enveloping RRS using Multi-Frequency Test ( ) Yes (Attach TRS & RRS graphs
8. Input g-level Test:
SSE S/S = A\ a F/B = 3.553 Vs .‘?Ss
9. Functional operability verified: (X ) Yes ( ) No ( ) Not Applicatle
10. Test Results including modifications made: &m‘:\'s\\. agar ,,m,,sa ,;m,',,gg
:&_ﬂ;uﬂsm_mm&suw :QS(Q‘- a SSE
11. Other test performed (such as aging or fragﬁ)ity test, including results):
Mane.
*NOTE: If qualification by a combination of test and analysis, alsc complete

Item VI.
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Table VII-A-2

SUMMARY OF VENDOR SEISMIC QUALIFICATION

\
MOTOR CONTROL CENTER OB-45 and 0B-46
|




Table VII-A-2 Motor Control Center 0B-45 and 0B-46

SEISMIC MARGIN EARTHQUAKE
SUMMARY OF EQUIPMENT

I. Plant Name: MIDLAND

1. Utility: Consumers Power Company
Type: PWR

SOw N

A/E: Bechtel

II. Component Name: Moktor Conkrol Centers
1. Scope: ( ) NSSS ( X ) BOP

Model Number: gou\A SO0 Series ESQ& g&*;g\ Cenvers
Vendor: _ (oou\d | Tac,

If the component is a cabinet or panel, name and model No. of the
devices included: Reler Yo aualilication repect for Wik

of devices .

5. Physical Description a. Appearance 3“3“2 Apge solot doe
b. Dimensions __ Q0" W\ % 20" w ¥ (Marious) L

c. Weight (\lar.\esx

NSSS: B & W
\
|

B *S B N

6. Location: Building: ' ; P 3 A \ Qs*ma't.

Elevation: \Jacies

7. a. System in which located: \geious,

b. Functional Description: Peoyide ALO\ Sower

c. Is the equipment required for ( ) Hot Shutdown ( ) Cold Shutdown

( X ) Both () Neither
8. Pertinent Reference Design Specifications:

%ec\/\\z\ Seec.. 1220 - €-1




Equipment Qualfication Method:

( X) Test ( ) Analysis ( ) Combination of Test
and Analysis

Qualification Report*: . Ceiom) Y4 cak! + &
(No., Title and Date) _Clgec \E Toulpee ™ . du\y 4o\

Bechtel Document No. : 7720 - EN- S8 -1|

Company that Prepared Report: (aou\d Twe Colsla Labasadertoc)

Company that Reviewed Report: Bo b\

—

IV. Vibration Input:

|

*NOTE :

Loads considered: a. ( W) Seismic only
b. ( ) dydrodynamic only
c. ( ) Combination of (a) and (b)

Method of Combining RRS: ( ) Absolute Sum ( ) SRSS ( % ) ~
s;e:;iy)
Reguired Response Spectra t Aux. B\, - Condeo) Tower E) 850"
Damping Correspondirj to RRS: OBE \°fo SSE &
Requireu Acceleration in Each Direction: ( X ) ZPA ( ) Other o
c

SSE S/S = 20 F/B= =Yg Ve g

—

Were fatigue effects or other vibration loads considered?
() Yes (¥X) No

If yes, describe loads considered and how they were treated in overal’
qualification program:

If more than one report, complete items III thru VI for each report.



V. If Qualification by Test, then Lomplete*: () random
(X ) sine beat

| 2

L.

10.

1.

*NOTE:

( x ) Single Frequency ( ) Multi-Frequency: i
\ /

( ) Single Axis (X ) Multi-Axis
No. of Qualification Tests: OBE _ \S SSE _ 2% Other <in -
lspecﬁy;

Frequency Range: Sine loeavs o BIS 1025 s

Natural Frequencies in Each Direction (Side/Side, Front/Back, Vertical):
S/S = \Q e F/B = gs ST Ve "8 coe
Method of Determining Natural Frequencies

( ) Lab Test ( ) In-Situ Test () Analysis
TRS enveloping RRS using Multi-Frequency Test (W/A) Yes (Attach TRS & RRS grapt

Input g-level Test:

SSE S/S = __\.553 F/B = 0.88 N V= \.'Lo¢3
Functional operability verified: (X ) Yes ( ) Yo ( ) Not Applicable
Test Results including modifications made: Tl\e M . o o
Yhe S35 Y ana Yo\

A Preciuie e some

Other test performed (such as aging or fragihty test including results):
Nowe

If qualification by a combination of test and analysis, alsc complete
Item VI.



Table VII-A-3

SUMMARY OF VENDOR SEISMIC QUALIFICATION

MOTOR CONTROL CENTERS

B23, B24, B54, B55, B56, B43, B44, B63, B64, B/ 5, B66

B68, B69, B79, B8O, B89, B90, Units 1 and 2




II.

Table VII-A-3 Motor Control Centers

B23, B24, 353, B54, BS5S5, B56, B43, B44, B63, B64, B65, B66,

B68, B69, B79, B8O, B89, B9O, Un1ts 1 and 2
SEISMIC MARGIN EARTHQUAKE

SUMMARY OF EQUIPMENT

Plant Name: MIDLAND

SowN

Utility: Consumers Power Company

Type: PHWR
NSSS: B & W
A/E: Bechtel

Component Name: \Agx"ov c_awstvo\ C_QV\B*‘Q\’S

1.

SHowoN

Scope: ( ) NSSS { X ) Bop
Model Number: C’QQSA §hQQ E'}Sh gﬁgﬁr S ms;Q\ g,ev\x'evs
Vendor: ngA . Lac,

If the component is a cabinet or panel name and model No. of the
devices included: o \\ & an

QQ Aguiges.
Physical Description a. Appearance DRRIR, PIURES T

b. Dimensions _ S0'W\ % 20 Wl X (Naeious) b
c. Weight (\acies) i

Location: Building: Aux &\AE Diesel Gen 5335 Secuice ater Dawn Sheuchuce

Elevation: ‘lacies

a. System in which located: \|acious

b. Functional Description: Teoyide 4DV Rowsec

c. Is the equipment required for ( ) Hot Shutdown ( ) Cold Shutdown
( X ) Both ( ) Neither

Pertinent Reference Design Sperifications:

Recltel E?QL (220 - & -7




II1.

Equipment Qualfication Method:

( X) Test ( ) Analysis ( ) Combination of Test
and Analysis

Qualification Report*: <C-\40 Seicwmic wert:lication Em['\' Cor
(No., Title and Date) _Clase \E Egu;gmu* uly 19D

Bechtel Document No. : 220 -E1-S8 - \)

Company that Prepared Report: u\ . e \ )
Company that Reviawed Report: Bec\r\*e\

IV. Vibration Input:

L

*NOTE :

Loads considered: a. ( X) Seismic only
b. ( ) Hydrodynamic only
c. ( ) Combination of (a) and (b)

specify)
Required Response Spectra : Nacles

Damping Corresponding to RR3: OBE \°/. SSE \"

Required Acceleration in Each Direction: (X ) ZPA ( ) Other
(specify)

SSE §/S = 2-\5 F/B = ,7_1o\‘ V= -\Ba‘
Were fatigue effects or other vibration loads considered? X
() Yes (X ) No

If yes, describe loads considered and how they were treated in overall
qualification program:

If more than one report, complete items III thru VI for each report.




il

V. If Qualification by Test, then Complete*: (X ) random
1. ( ) Single Frequency ( X ) Multi-Frequency: ( ; sine beat
2. ( ) Single Axis ( X ) Multi-Axis

4. Frequency Range: \= 00 cps

5. Natural Frequencies in Each Direction (Side/Side, Front/Back, Vertical):
S/S = \O cne F/B = |NS SRS V= == x -

|
\
A
3. No. of Qualification Tests: OBE \55 SSE |\ Other Sia -3
(spec?*yi
}
6. Method of Determining Natural Frequencies
( X ) Lab Test ( ) In-Situ Test () Analysis
7. TRS enveloping RRS using Multi-Frequency Test ( %X ) Yes (Attach TRS & RRS grap
8. Input g-level Test:

SSE §/S = ’l."lS-J\ F/B = 2.19 V= \,\3

9. runctional operability verified: ( X ) Yes ( ) No ( ) Not Applicable

10. Test Results including modifications made: T\e¢ MW(C cce QH,S,S,‘,A Soc Mo

S <
WaS revised o Preclude e waxwme

11. Other test performed (such as aging or fragility test, including results):

— MNowne

*NOTE: If qualification by a combination of test and analysis, also complete
Item VI.
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Table VII-A-4
SUMMARY OF VENDOR SEISMIC QUALIFICATION

125 VOLT DC BATTERIES AND RACKS




Table VII-A-4 125 Volt DC Batteries and Racks

SEISMIC MARGIN EARTHQUAKE

SUMMARY OF EQUIPMENT

I. Plant Name: MIDLAND

-
-

Hoow N

Utility: Consumers Power Company
Type: PHWR

NSSS: B & W

A/E: Bechtel

II. Component Name:

s

S W

Scope: ( ) NSSS ( X ) BOP

Model Number: Tyoe GM Bakbecies 2 Bidn Seisiic Racks
Vendor: _Exide Powec Sysheems Wiwision

If the comporent is a cabinet or panel, name and model No. of the
devices included: W\ {\

Physical Description a. Appearance ||, Bakdeey cellq on o *m-s}q rack

b. Dimensions \2'-0'\ % 43 W X 3=\

c. Weight Bepcox, 10 00O \\oe,
Location: Building: B AX \5)39 - g ov\\\-._.\ Towee
~

Elevation: mT AN

a. System in which located: \/a rvo,;

b. Functional Description: E{* - erand.

c. Is the equipment required for ( ) Hot Shutdown ( ) Cold Shutdown
( ¥ ) Both () Neither

Pertinent Reference Design Specifications:

Ei;\v\xL\ Spec 2O -=-\D




III.

-2-

BATTERY RACK

Equipment Qualfication Method:

() Test ( ) Analysis ( ¥ ) Combination of Test
and Analysis

(Qcc_\f.) ;

Qualification Report*: A B ) -

(No., Title and Date) ‘(z <ize Tooo Sken Wi g}nis: as ‘3,ﬁgm3“_\“! 480

Bechtel Document No. : 1220 -E-\2-33-2

Company that Prepared Report: . aw NG

Company that Reviewed Report: Bg;\'\\»el\

IV. Vibration Input:

1.

*NOTE :

Loads cunsidered: a. ( %) Seismic only
b. ( ) Hydrodynamic only
c. ( ) Combination of (a) and (b)

Method of Combining RRS: ( ) Absolute Sum  ( ) SRSS (%)

spe::%y)
Required Resnonse Spectra ¢ Bue BAL o Canlodd Toee ) Litle?
Damping Corresponding to RxS: OBE \% SSE \*%%
Required Acceleration in Each Direction: (X ) ZPA ( ) Other e

Desién VALUES (ZPA)

SSE §/S = Loa F/8 = ). 4 V= 20
J 4

Were fatigue effects or other vibration loads considered?

() Yes (%) No

If yes, describe loads considered and how they were treated in overall
qualification program:

If more than one report, complete items III thru VI for each report.




o3
V. If Qualification by Test, then Complete*: ( X ) random
1. ( ) Single Frequency ( X) Multi-Frequency: : ; sine beat
2. ( ) Single Axis ( X ) Multi-Axis
3. No. of Qualification Tests: O0BE _\O SSE "2. Other Si“ C,ﬁnF-‘s
specity!
4. Frequency Range: \- 40O eps
§. Natural Frequencies in Each Direction (Side/Side, Front/Back, Vertical):
S/S = B2 cns F/B = __ \2.0 cps Ve e saie
6. Method of Determining Natural Frequencies
( %) Lab Test ( ) In-Situ Test ( ) Analysis
7. TRS enveloping RRS using Multi-Frequency Test ( X ) Yes (Attach TRS & RRS grap
8. Input g-level Test:
SSE §/S = 4.5% F/B = A‘S% Ve 2
9. Functional operability verified: ( ) Yes ( ) No ( X ) Not Applicable
10. Test Results including modifications made: Te ¥ oo ,&5 Wece ,,ss ;r
\ N PANL s \\’A--WLCWM_QM
1. Ovt;;: t?s?: performed (such as aging or fragility test, including results):
Mowne
*NOTE: If qualification by a combination of test and analysis, also complete

Item VI.



VI.

If Qualification by Analysis, then complete:

1.

Method of Analysis:
() Static Analysis ( ) Equivalent Static Analysis
( *x ) Dynamic Analysis: () Time-History ( X ) Response Spectrum

Natural Frequencies in Each Directior (Side/Side, Front/Back, Vertical):

$/5 = __Nlacpe F/B = WO 4\ cpe V= _272.\2c¢ps
Model Type: (X ) 3D ( )20 ( )10

(X ) Finite Element ( ) Beam (Lumped Mass) ( ) Closed Form
Solution

( X ) Computer Codes: _ <AP T

Frequency Range and No. of modes considered: .|, - 35“;5_ L0 mgss.ﬂ‘

( ) Hand Calculations.

Method of Combining Dynamic Responses: ( ) Absolute Sum ( X ) SRSS

() Other:
(specify)
Damping: OBE — st 1% Basis for the damping used:

Support Considerations in the model: Pianed cuc—cede o* snclioe o 's
\ccavions

Critical Structural Elements:

Governing Load

or Response Seismic Total Stress
A. Identification Location Combination Stress Stress Allowable
L3x 2%+ % D+ E’ 4130, \.O
(Support Aacle) s NS

| \ \
oMo \ned arresies
LeNTEr 2

Maximum Allowable Deflection
B. Max. Critical to Assure Functional
Deflection Location Operability

NAL




o2e

BATTERIES

I1I. Equipment Qualfication Method:

( X) Test ( ) Analysis ( ) Combination of Test
and Analysis
(Ra \

Quahfication Report*: \o 4S001-\. MNEQ Egggpm a0 I='F‘ GA Lg;A

(No., Title and Date) Eﬂuﬂ&_ﬂﬂjﬁ’)ﬁiﬁaﬁ&m‘m

Bechtel Document No. : _ 1220-E-\2-2Q-\

Company that Prepared Report: M,S:,}g | aoorarocies

Company that Reviewed Report: Rechrel
IV. Vibration Input:

1. Loads considered: a. (X ) Seismic only

b. ( ) Hydrodynamic only
¢c. ( ) Combination of (a) and (b)
2. Method of Combining RRS: ( ) Absolute Sum ( ") SRSS (%)

ther,
specify)
3. Required Respons2 Spectra B“_! ) QE Conteal Toser Bl A"
4. Damping Carresponding to RRS: OBE \°lo s
5. Required Acceleration in Each Direction: (X ) ZPA ( ) Other
(specify)
SSE S/S = /.0 9 F/B = /104 v 04
< 4

6. Were fatigue effects or other vibration loads considered?

() Yes (X) No

If yes, describe loads considered and how they were treated in overall
qualification program:

*NOTE: If more than one report, complete items III thru VI for each report.



V. If Qualification by Test, then Complete*: (X ) random

1.

~n

10.

1.

*NUTE :

) sine beat

( ) Single Frequency ( X ) Multi-Frequency: f )

() Single Axis ( X) Multi-Axis
No. of Qualification Tests: O0BE _\Q SSE _ 2 Other %Sns ?‘ ,}ggP-‘s
specify

Frequency Range: \ —40 o4

Natural Frequencies in Each Direction (Side/Side, Front/Back, Vertical):

S/S = WO coe F/B = __\LO cpe Ve A% s

Method of Determining Natural Frequencies

(X ) Lab Test () In-Situ Test () Analysis

TRS enveloping RRS using Multi-Frequency Test ( X ) Yes (Attach TRS & RRS grap
Input g-level Test:

SSE S/S = \,0\% F/B = 2:32% V= =2 ‘.’:53
Functional operability verified: (X ) Yes ( ) No ( ) Not Aaplicable

Test Results including modifications made: The \ooMler £y gng 9_,3 ,,;
)Hl hﬁ*ﬂﬂa s %Q \'\ A\l '?\

Other test performed (such as aging or fragility test, including results):

Rga QSF')Q'A Exna&n& av\A ~Y\erma\ h\&.\v\'x— \aa\*w\as Wwere \*el\ o
D \S a0d 2Q years, T 20 vear \qL\'*tv\es weee used o *-\«;

Se\Sw. .o ¥e$¥\nsaw& wer e g\,\a\ :\oé

If qualification by a combination of test and analysis, also complete
Item VI.



FIGURE VII-A-4-]

TRS VS SME RRS, 125 V DC BATTERIES

NORTH-SOUTH DIRECTION
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FIGURE VII-A-4-2

TRS VS SME RRS, 125 V BC BATTERIES
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FIGURE

VII-A-4-3

TRS VS SME RRS, 125 V DC BATTERIES
VERTICAL DIRECTION
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Table VII-A-5-1

SUMMARY CF VFNDOR SEISMIC QUALIFICATION

DIESEL ENGINE AND AUXILIARIES 1G-11, 1G6-12, 2G-11, 2G-12




Table VII-A-5-1 Diesel Engine and Auxiliaries 16-11, 1G6-12,
26-11, 26-12

SEISMIC MARGIN EARTHQUAKE
SUMMARY OF EQUIPMENT

I. Plast Name: MIDLAND

aoow N

Utility. Consumers Power Company
Type: PWR

NSSS: B & W

A/E: Bechtel

II. Component Name: 1).ese\ Enq;ne, and Pu \laries

’.

S woN

Scope: ( ) NSSS ( X ) BOP

Model Number: DR\ -\2-& Dlece\ (senceator So
Vendor: y,:ggmg& Tuckine Lne,

If the component is a cabinet or panel, name and model No. of the

devices included: _»\/p

Physical Description a. Appearance TNie:c\ © neclne

N~

b. Dimensions BDpocoy, \b\'L X VB W X WBH

Location: Building: S::'gﬁgs g'amgrg\or '\E;u;'\;\\'\\:j

Elevation: _ (o 24'-."

a. System in which located: Twecsency AC Po,ec
O T
b. Functional Description: Pray.d senarad Py -

reaured

Lire X0 2! Qauvrdown .

c. Is the equipment required for ( ) Hot Shutdown ( ) Cold Shutdown

( 4 ) Both () Neither

Pertinent Reference Design Specifications:

Ty

Dec e\ Qé:;. 1220 - V\S




III.

IV. Vibration Input:

Equipment Qualfication Method:

( ) Test { ) Analysis ( £ ) Combination of Test
and Analysis

Qualification Report*: Tingl Reseck Moluwe T Sevnic G B
(No., Title and Date) NNelava\ Tucoine Lnc Diecel S;mg«g\g«, S ‘gh g“ N8

Bechtel Document No. : _1\2°20 - W\R =210 -3
Company that Prepared Report: 5*;,5&“:95 E}h‘mgm',gbpﬁg sggr;\\ ggr\

Company that Reviewed Report: Rrocldo\

]‘

*NOTE:

Loads considered: a. () Seismic only
b. ( ) Hydrodynamic only
c. ( ) Combination of (a) and (b)
Method of Combining RRS: ( ) Absolute Sum ( ) SRSS (% ) N

ther,

specify)
Required Response Spectra:i Liese\ (senecabor B\da Sleid.L b lA-o
Damping Corresronding to RRS: OBE \%/o SSE \°le
Required Acceleration in Each Direction: ( %) ZPA ( ) Other

specify

SSE §/S = Ala F/B = o V=
~ ~

Were fatigue effects or other vibration loads considered?

() Yes (X ) No

[f yes, describe loads considered and how they were treated in overall
qualification program:

[f more than one report; complete items III thru VI for each report.



V. If Qualification by Test, then Complete*: (T, ..o ) ( ) random
" ) sine beat

1. ( x ) Single Frequency () Multi-Frequency: :

2. (% ) Singie Axis () Multi-Axis

3. No. of Qualification Tests: OBE SSE Other E%ﬁnngf?‘fiigydn‘\
specifty

4. Frequency Range: \- AO ces

5. Natural Frequencies in Each Direction (Side/Side, Front/Back, Vertical):

¥
S/S = - F/B= __\Qcoe V=

6. Method of Determining Natural Frequencies
( X ) Lab Test () In-Situ Test () Analysis
7. TRS enveloping RRS using Multi-Frequency Test (\|p) Yes (Attach TRS & RRS grapt
8. Input g-level Test:
SSE S/S = F/B = V=
9., Functional operability verified: ( ) Yes ( ) No ( x ) Not Applicable

10. Test Results including modifications made:

.4;5LsL__:4n_éLl!ueéu+__§u;:4:n;_;szgsuas;s._ngssgﬁna on

11. Other test performed {such as aging or fragility test, including recults):

*NOTE: If qualification by a combination of test and analysis, also complete
Item VI.

¥y Fnamg f‘spoadeJ ast V'?ld bOIVQ D Hz M‘-"’"t wat due
‘o r‘“\()UV\_*\U\Q‘ c-k_,(j 'C'K("{"“\] Fov mﬂa '\q Tion Q‘F
V\td‘uud/ o skid 1< v\u" uifc‘, Fungine u g -f::.ua\({a'.[/o“
ta) P e SL\ONV\ A~1 Qv\q{\ﬂs,s 4() ‘\,QU“’ G (K'JQM‘-\,{’Q,{

. .
_*,pa.\u-anh’ A LICv¥SS G‘# 4() ’Jz’,



T——'—j

ol
V. If Qualification by Test, then Complete*: (Engine Mppendaces) (%) random
1. ( ) Single Frequency I K) Multi-Frequency: : ) sine beat
)
2. ( ) single Axis (%) Multi-Axis
3. No. of Qualification Tests: O0BE \O SSE "2 Other
(specify)

4. Frequency Range: _ \- 40 ¢

5. Natural Frequencies in Each Direction (Side/Side, Front/Back, Vertical):
Varies *or eacn commonen™ Moek are asove 3B

S/S = F/B = V=

6. Method of Determining Natural Frequencies

( ¥ ) Lab Test () In-Situ Test () Analysis
7. TRS enveloping RRS using Muiti-Frequency Test (X ) Yes (Attach TRS & RRS grapH:
8. Input g-level Test: Gveater Huaw \.5-3 i all directrons ‘

\
SSE S/S = F/B = V= y

9. Functional operability verified: (X ) Yes ( ) No ( ) Not Applicable

10. Test Results including modifications made: EH ;,mgg“.&; We T e
ng&'.C,g’A &hﬂ;\-{g!a\\\# wé\ -_&rucxura\\\\;

11. Other test performed (such as aging or fragility test, including results):

None

*NOTE: If qualification by a combination of test and analysis, also complete
Item VI.

¥ Al c\pﬁch{aqaj L\a&‘ fouOMon{‘uf ‘[M,uanﬁg{ a hov e
3 H;z except TurbockanV/ L'Je(l:(”vr avd Luhe
0(“ S‘f"/.hv\v("/ T‘LOSQ ("‘“POV\‘K.,‘S UJ'“/‘ Mocl,.‘/fg/ -;)

jncre ase fo-e-1uenc7 above 313 HZ-



VI. If Qualification by Analysis, then ccmplete: (Ewa e )

1.

3.

Method of Analysis:
() Static Analysis ( % ) Equivalent Static Analysis (Tol¥s)
( X ) Dynamic Analysis: ( Time-History ( ) Response Spectrum

(bq)mrn.lv\q_,é ena v & vaTura Ceauency Own Lontrete ~oumr.\o¥~cn\

Natural Frequencies in Eath Direction (Side/Side, Front/Back, Vertical):

S/S = - F/B= __ 42 coe V= -
Model Type: ( X ) 3D ( )2 ( )1
(X ) Finite Element ( ) Beam (Lumped Mass) ( ) Closed Form

Solution
( %) Computer Codes: _ ANSYS

Frequency Range and No. of modes considered: —

( ) Hand Calculations:

Method of Combining Dynamic Responses: ( ) Absolute Sum ( %) SRSS
( ) Other:

(specify)

Damping: OBE \ °/o SSE \%e Basis for the damping used.
Per Bolde\ Soec.

Support Considerations in the model: D ...l cococrde o aviclnece o+

Critical Structural Elements:

Governing Load

or Response Seismic Total Stress
A. Identification Location Combination Stress  Stress Allowable
i y 09,500 Ps
AV\'.\\O\' %o‘\¥ f\XOfN.‘.\. & E jaioq o5 - 2, o0 I |
23RS « 24 OO pst
W OPQ\’O‘*\‘OHQ\\ \ -..'a‘.‘.\ "o
aivew ,

-

Maximum Allowable Deflection
B. Max. Critical to Assure Functional
Deflection Location Operability




Table VII-A-5-2

SUMMARY OF VENDOR SEISMIC QUALIFICATION

NEUTRAL GROUNDING CABINET




Table VII-A-5-2  NEUTRAL GROUNDING CABINET

SEISMIC MARGIN EARTHQUAKE
SUMMARY OF EQUIPMENT

I. Plant Name: MIDLAND

—
-

Utility: Consumers Power Company
Type: PWR

NSSS: B & W

A/E: Bechtel

SoowN

II. Component Name: N eudcal %rounA'\,\S & alrrat
1. Scope: ( ) NSSS ( %X ) BOP
¥cdel Number: Aeng'

Vendor: S}g\gia\ T\A\’b;v\& KV\C'

If the component is a cabinet or panel, name and mode! No. of the
devices included: _\\o% =ijen

~/

K w ~N
. . -

°”

5. Physicai Description a. Appeararce \3339%*,\“ ,--gh\'“g*

b. Dimensions wol Spsc fied 1n foid regert
c. Weight wol spoc {iod s toid ope =
6. Location: Building: Diece\ Geverader Building
Elevation: _E\, LS2'-0° ™
7. a. System in which located: _Teeccency BC TPoyee

b. Functional Description:

c. Is the equipment required for ( ) Hot Shutdown ( ) Cold Shutdown
( X ) Both () Neither

8. Pertinent Reference Design Specifications:

Tecdwdel Spec. M1220- WR




ITI.

Equipment Qualfication Method:

(LX) Test () Analysis ( ) Combination of Test
and Analysis

Qualification Report*: Py I Do)
i ¢ .

(No., Title and Date)

Bechtel Docuw=ant No. : 2.2 -NM\B-1\.2

Company that Prepared Report: Ms ;‘S; s_g\;grq¥af £5

Company that Reviewed Report: Eeg\\ng_\\

IV. Vibration Input:

1.

*NOTE:

Loads considered: a. ( %X ) Seismic only
b. ( ) Hydrodynamic only
c. { ) Combination of (a) and (b)
Method of Combining RRS: ( ) Absolute Sum ( ") SRSS {X)

t Qr.
specify)

Required Response Spectra g D\'ese\ Gen, Blde - V. LGE' D"
Damping Corresponding to RRS: OBE \°[s SSE \*4
Required Acceleration in Each Direction: (X ) ZPA ( ) Other

SSE S/ = \2a F/IB=__ .\24 Ve __ DD |
- |

Were fatigue effects or other vibration loads considered?

() Yes (X) No

If yes, describe loads considered and how they were treated in overal!l |
qualification program: , J

I[f more than one report, complete items III thru VI for each report.



S
V. If Qualification by Test, then Complete*: (%) random
1. ( ) Single Frequency ( X) Multi-Frequency: : 3 sine beat
2. ( ) Single Axis ( X) Multi-Axis
3. No. of Qualification Tests: OBE \2 SSE 3 Other Sine §ﬁﬁs%2-3
specify
4, Frequency Range: \- 35 SPs
5. Natural Frequencies in Each Direction (Side/Side, Front/Back, Vertical):
S/S = \O cps F/B = Qces L \Ocps
6. Method of Determining Natural Frequencies
( X ) Lab Test () In-Situ Test () Analysis
7. TRS enveloping RRS using Multi-Frequency Test ( ) Yes (Attach TRS & RRS graph
8. Input g-level Test:
SSE S/S = .bSc}J F/B = 'EQ? Vs .EQ:
9. Functional operability verified: ( ) Yes ( X ) Ne ( ) Not Applicable
10. Test Results including modifications made: _Cololnet was s¥cuchrueally
11. Other test performed (such as aging or fragility test, including results):
Nowe
*NOTE: If qualification by a combination of test and analysis, also complete

Item VI.



FIGURE VII-A-5-2-1 TRS VS SME RRS, NEUTRAL GROUNDING CABINET
NORTH-SOUTH DIRECTION
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FIGURE VII-A-5-2-2 TRS VS SME RRS, NEUTRAL GROUNDING CABINET
EAST-WEST DIRECTION
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FIGURE VII-A-5-2-3 TRS VS SME RRS, NEUTRAL GROUNDING CABINET
VERTICAL DIRECTION
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Table VII-A-5-3

SUMMARY OF VENDOR SEISMIC QUALIFICATION

GENERATOR CONTROL PANEL




Table VII-A-5-3 Generator Contrul Panel

SEISMIC MARGIN EARTHQUAKE
SUMMARY OF EQUIPMENT

I. Plant Name: MIDLAND

1. Utility: Consumers Power Company
2. Type: PWR
3. NSSS: Ba&awW
4. A/E: Bechtel
II. Component Name: Generakor Conrrol Tomel
1. Scope: ( ) NSSS ( x ) BOP
2. Model Number: _ "woue .
3. Vendor: _ D¢'aval Turbine Twne,
4. If the component is a cabinet or panel, n;me and model No. of the
devices included: _\\o3% 3;,,1“
5. Physical Description a. Appearance ‘<o % gv\‘?e\g( caboinet
b. Dimensions wef dilicied s ,u(;{.“m,{—m re yort
c. Weight wot de liaoted ;ua(.’fm'frm. r"-/ci’ e
6. Location: Building: Diece! Sevnecator Rui\ding
Elevation: _ 4 - ¥
7. a. System in which located: _Tmecacvcy AL Pooec
b. Functional Description: -
c. Is the equipment required for ( ) Hot Shutdown ( ) Cold Shutdown
( X ) Both () Neither
8. Pertinent Reference Cesign Specifications:

\ \ \ -
.\ - R =
Cochvel ~oc . 1220 - W\

— -




I1I.

Equipment Qualfication Method:

( X) Test () Analysis () Combination of Test
and Analysis

Qualification Report*: Mg 553('2} Sevsmis Teck = =§ P !._;g el

(No., Title and Date)

('\\‘ \QWb
Bechtel Document No. : 220 - M\ -3\

Company that Prepared Renort: 5&&5: Lg\oorgﬁzn\— oS

Company that Reviewed Report: %ec\\\g\

IV. Vvibration Input:

"

*NOTE :

Loads considered: a. ( % ) Seism.c only
b. ( ) Hydrodyn_aic only
c. ( ) Combination of (a) and (b)

Method of Combining RRS: ( ) Absolute Sur ( ) SRSS (¥ ) W
ther,
specify)
Required Response Spectra : Diesel Gen Bld € 24
Damping Cor: »<ponding to RRS: OBE 1%s SSE oy
Required Acceleration in Each Direction: (X ) ZPA ( ) Other
specify
SSE §/S = A2 a _F/B = \2la Ve Rel-P
. = ~

Were fatigue effects ~r other vibration loads considered?
( ) Yes (X) No

If yes, describe loads considered and how they were treated in overall
qualification program:

If more than one report. complete items III thru VI for each report.




V. If Qualification by Test, then Complete*: ( X ) random
1. ( ) Single Frequency (%X ) Multi-Freguency: E ; sine beat
2. ( ) Single Axis ( X ) Multi-Axis
3. No. of Qualification Tests: OBE _\7.___ SSE __ ( Other Sive S s 3
lspec??yi
4, Frequency Range: \= 23S s
5. Natural Frequencies in Each Direction (Side/Side, Front/Back, Vertical):
S/S = dcps F/B = qg?s V= \§ SRS
©. Method of Determining Natural Frequ.ncies
( X ) Lab Test ( ) In-Situ Test ( ) Amalysis
7. TRS enveloping RRS using Multi-Frequency Test ( X ) Yes (Attach TRS & RRS gra
8. Input g-level Test: LPA» 2‘-"’:2:::'@5” P
SSE S/ = 5_1_3? F/B = .\cOB V= 21 a
9. Functional operability veritied: (X ) Yes ( ) No ( ) Not Applicable
10. Test Results including moZifications made: Caolplned was JX\-‘;\-A&;A\\}L
and C\AV\ingw al\! ¥ unm\;Q\'eA .
11. Other test performed (such as aging or fragility test, including results):
Nove
*NOTE: If qualification by a combination of test and analysis, aiso complete

Item VI.
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FIGURE VII-A-5-3-2 TRS VS SME RRS,GENERATOR CONTROL PANEL
EAST-WEST DIRECTION
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FIGURE VII-A-5-3-3 TRS VS SME RRS,GENERATOR CONTROL PANEL
VERTICAL DIRECTION
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Table VII-A-5-4

SUMMARY OF VENDOR SEISMIC QUALIFICATION

DIESEL ENGINE CONTROL PANEL




Table ViI-A-5-4 Diesel Engine Control Panel

SEISMIC MARGIN EARTHQUAKE
SUMMARY OF EQUIPMENT

I. Plant Name: MIDLAND

1. Utility: Consumers Power Company
Type: PHWR

NSSS: B & W

A/E: Bechtel

SHoowN

II  Component Name: Diesel Ens(v\g C_ow*vo\ ‘Pcww.\
1. Scope: ( ) NSSS ( ¥ ) BOP

2. Model Number: _Rccembly Mo, \B-100A 700\

3. Veador: Delaval Tucbine Twnc.

4. If the compenent is a cabinet or panel, n;m and model No. of the
devices inciuded: g

5. Phy.ical Description a. Appearance Wect R
b. Dimensions ,Uo{‘ s@if'fd A qu(:{‘(a{nw ”‘rfor""
c. Weight Qc+ cgoc fiod 1w Qua ’-‘{-m"-m Ng:."

3
6. Location: Building: S}Sg;g\ Qvg\eroxgi Eu\éiv\%
Elevation: _&;1_4,‘-\_,"

7. a. System in which located: qufq.;.\;\', C\L:m;er

b. Functional Description: Enaqine ewAw\

c. Is the equipment required for ( ) Hot Shutdown ( ) Cold Shutdown
( X ) Both () Neither
8. Pertinent Reference Design Specifications:

- . .
te;\xe\ Seec 1200 - MBS




I1I. Equipment Qualfication Method:

(X ) Test ( ) Analysis ( ) Combination of Test
and Analysis

Qualification Report*: 2.0 Seitwny ¥ e

(No., Title and Date) Aea\ Pan 2 \&-oad
une \4T

Bechtel Document No. : _ 1220 -M\B - 37\-3

Company that Prepared Report: gi;\g ‘\.q\ograﬁ{\es

Company that Reviewed Report: Egg\,\\g\
IV. Vibration Input:

1. Loads considered: a. ( X ) Seismic only
b. ( ) Hydrodynamic only
¢c. ( ) Combination of (a) and (b)
2. Method of Combining RRS: ( ) Absolute Sum ( ) SRSS ( %)

ther,
specify)

3. Required Response Spectra

4. Damping Corresponding to RRS: OBE £ SSE } *hs
5. Required Acceleration in Each Direction: (<) ZPA ( ) Other
specity
SSE S/S = Ala F/IB= __ .\2a Ve ___OBg
~ 3 - -

6. Were fatigue effects or other vibration loads considered?
{ ) Yes (X) No

If yes, describe loads considered and how they were treated in overall
qualification program:

*NOTE: If more than one report, complete items IIT thru VI for each report.



V. If Qualification by Test, then Complete*: ( X ) random
1. ( ) Single Frequency ( X) Multi-Frequency: : ; sine beat
2. ( ) Single Axis ( X) Multi-Axis
3. No. of Qualification Teits: OBE O SSE o Other ‘w;pég -3
( “.Vi
4, Frequency Range: | = 35 cPs
5. Natural Frequencies in Each Direction (Side/Side, Front/Back, Vertical):
§/S = \deps F/B = A ces V= _\Dcsp:
6. Method of Determining Natural Frequencies
( ¥ ) Lab Test () In-Situ Test { ) Analysis
7. TRS enveloping RRS using Multi-Frequency Test ( X } Yes (Attach TRS & RRS grap!
8. Input g-level Test:
SSE S/S = A-\L% F/B = .5\0% V= __25s :
9, Functional operability verified: (X ) Yes ( ) No ( ) Not Applicable
10. Test Results including modifications made: Thie cowe) = gualhiel
'*f\LL&uYQ\\ \f AY\A Qu‘vxc*\.ovsa\h# 4
11. Other test performed (such as aging or fragility test, including results):
}\va\g.
*NOTE: If qualification by a combination of test and analysis, also complete

Item VI.
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FIGURE VII-A-5-4-2 TRS VS SME RRS,ENGINE CONTROL PANEL
EAST-WEST DIRECTION
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FIGURE VII-A-5-4-3 TRS VS SME RRS, ENGINE CONTROL PANEL
VERTICAL DIRECTION
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Table VII-A-5-5

SUMMARY OF VENDOR SEISMIC QUALIFICATION

DIESEL ENGINE GENERATOR




Table VII-A-5-5 Diesel Engine Generator

SEISMIC MARGIN EARTHQUAKE

SUMMARY OF EQUIPMENT

I. Plant Name: MIDLAND

]c

4 w ~n
- -

Utility: Consumers Power Company
Type: PHWR

NSSS: B & W

A/E: Bechtel

II. Component Name: B'\ese\ Ens\nc Geaera*ov—

|

e w ~
N . .

Scope: ( ) NSSS ( X ) BoP

Model Number: (510 S WNB 4S50 RV (Gevecater
Vendor: _Delaval Tucline Lwe,

.

If the component is a cabinet or panel, name and model No. of the
devices included: _\ /g

Physical Description a. Appearance QD; \2 gnéms Qg'ggvxir ~

\

b. Dimensions _ \21"\_ % W\ w X \31 W

c. Weight SR ASO \bs,

Location: Building: Diece\ (e e e v T:;d\g
Elevation: _ 724 - i

a. System in which located: & .ccnency NC O -

—

b. Functional Description: —enecatee W Rowec

c. Is the equipment required for ( ) Hot Shutdown ( ) Cold Shutdown
( ~{ ) Both { ) Neither

Pertinent Reference Design Specifications:

ATTATLTY N, “z—o-\_\‘\\';\

—




I1I1. Equipment Qualfication Method:

( ) Test (%) Analysis () Combination of Test
and Analysis

Qualification Report*: SciyelcBaa\ dis ol L8025 CYA ASO RPM -
(No., Title and Date) §=mﬁm“9”, g‘;g“,&m Yo acy QS

Bechtel Document No. : N220- M\ & -2 -4

Company that Prepared Repori: ? Q:\g; S,ng,

Company that Reviewed Report:  Sec\iel

IV. Vvibration Input:

1. Loads considered: a. (x ) Seismic only

b. ( ) Hydrodynamic only
c. ( ) Combination of (a) and (b)

2. Method of Combining RRS: ( ) Absolute Sum ( ) SRSS (¥ ) W/
ther,
specify)

3. Required Response Spectra

4, Damping Correcponding to RRS: OBE \C/n SSE o
5. Required Acceleration in Each Direction: ( X ) ZPA ( ) Other
(specify)
SSE S/S = g F/B = A2 a V = OB
P 7 ~

6. Were fatigue effects br other vibration loads considered?
() Yes ( X) No

If yes, describe loads considered and how they were treated in overall
qualification program:

*NOTE: If more than one report, complete items III thru VI for each report.



VI. If Qualification by Analysis, then compiete:
1. Mechod of Analysis:

( X ) Static Analysis () Equivalent Static Analysis
( X ) Dynamic Analysis: () Time-History ( X ) Response Spectrum
2. Naturzl Frequencies in Each Direction (Side/Side, Front/Back, Vertical):
(RoTor )
S/S = S cps F/B = & cps L SR A 7 R
3. Model Type: (x ) 3D ( )ap ( ) 1D
( X) Finite Element ( ) Beam (Lumped Mass) ( ) Closed Form
Solution

4. (£) Computer Codes: ANSYS

Frequency Range and No. of modes considered: |4&-747) aps = Modee - 2

—

( ) Hand Calculations:

5. Method of Combining Dynamic Responses: ( ) Absolute Sum (% ) SRSS
() Other:

(specify)

6. Damping: (BE \°fe $SE  \*L Basis for the damping used:
Poe Do mbe\ Seec

7. Suppert Considerations in the model: Direl sucmccrs

8. Critical Structural Elements:

Governing Load
or Response Seismic Total Stress
A. Identification Location Combination Stress Stress Allowable

%*OXOY . ‘3!0-* Oé;\ot.va* *o

»Y S = B4l pe! A Vo A7 400 oa
Footpad connech wa bk o 0, o Dot iia
QnA ?\4.&; o
Maximum Allowable Deflection
B. Max. Critical to Assure Functional
Deflection Location Operability

N/A



Table VII-A-6

SUMMARY OF VENDOR SEISMIC QUALIFICATION

AUXILIARY SHUTDOWN PANEL




Table VII-A-6 Auxiliary Shutdown Panel

SEISMIC MARGIN EARTHQUAKE

SUMMARY OF EQUIPMENT

I. Plant Name: MIDLAND

—
-

Utility: Consumers Power Company
2. Type: PHWR

3. NSSS: B&W

4. A/E: Bechtel

II. Component Name: Auv.\\'\cu-\/ $\Au*Aou.w\ -\Dane\

1. Scope: (X ) NSSS ( X ) BOP
Model Number: Panel \C-\1& & 2¢-114 Sor Mid\gnd
Vendor: _Hac\o Qggp,

If the ccmponent is a cabinet or panel, name and model No. of the
devices included: Reler o E,;h};,\ device. \iads .

Ssoowo™N

DL- I-90% awd B -I-9N4

5. Physical Description a. Appearance g,&me!,g“ angs

b. Dimensions _\20" \_ N 20 w X A0'W
C. Weight 22\ \bs.
6. Location: Building: Mue, B\da - Penerration Winee
Elevation: \agq‘-o" B
7. a. System in which located: My\+.w\e E_%szgms
b. Functional Description: Pemste Auy l1a vy R 7 J“G‘I‘tm

c. Is the equipment required for ( ) Hot Shutdown ( ) Cold Snutdown
(% ) Both () Neither

8. Pertinent Reference Design Specifications:

%ec\r\x g\ Spec. 220 - X-2072




III. Equipment Qualfication Method:

( ) Test ( X ) Analysis ( ) Combination of Test
and Analysis

Qualification Report*: No O 2-2 Séismic km&;{,; QS E)gdy_;m\ ng¥ro\
(No., Title and Date) Tane)\ \C\\&/20\\A A=\ B

Bechtel Document No. : _ 7220 - T207 - \C4 -2
Company that Prepared Report: t\ 1 2 MO 1 ‘atres Lwac,
Company that Reviewed Report: Recmtel
IV. Vibration Input:
1. Loads considered: a. (X ) Seismic only
b. ( ) Hydrodynamic only
c. ( ) Combination of (a) and (b)
2. Method of Combining RRS: ( ) Ahsolute Sum ( ) SRSS ( X )
s;e:;%y)
3. Required Response Spectra : -9 o Wines - B\ 56
4. Damping Corresponding to RRS: OBE __ 2% SSE ___ 2%
5. Required Acceleration in Each Direction: ( X ) ZPA [ ) Other
specify

SSE S/S = .’LQ?J F/B = LDa V= AN 4
6. Werc fatigue effects or other vibration loads considered?
() Yes ( X) No

If yes, describe loads considered and how they were treated in overall
qualification program:

*NOTE: If more than one report, complete items III thru VI for each report.



If Qualification by Analysis, then complete:

1. Method of Analysis:
( ) Static Analysis ( ) Equivalent Static Analysis
( X ) Dynamic Analysis: () Time-History (X ) Response Spectrum
2. Natural Frequencies in Each Direction (Side/Side, Front/Back, Vertical):
/S = __\3>cps F/B = __\32 cos V= _\32 e
3. Model Type: (X ) 3D ( )2 ( )
(% ) Finite Element ( ) Beam (Lumped Mass) ( ) Closed Form

Solution
4. ( X ) cmputer COdeS: me!( Qfg;r,uv\
Frequency Range and No. of modes considered: \i-S cos - 20 coades

( ) Hand Calculations:

Method of Combining Dynamic Responses: ( X ) Absolute Sum ( ) SRSS
( ) Other:

(specify)
Damping: OBE 2% sSE 2% Basis for the damping used:
oec Dech¥el Smec,

Support Considerations in the model: Pyaned supporks ok ?GN\'_ e W |
Cowwtg&’\sv\:r&c meoés,

8. Critical Structural Elements:

Governing Load

or Response Seismic Total Stress
A. Identification Location Combination Stress  Stress Allowable
Sechion ®\B %:::::\ o4 En 20O oy D44 ?’.\ 2\,L00 s
suepory
‘vox owvale
Maximum Allowable Deflection
B. Max. Critical to Assure Functional
Deflection Location Operability

N/A



Table VII-A-7

SUMMARY OF VENDOR SEISMIC QUALIFICATION

HVAC CONTROL CABINET, 1C-175A-B and 2C-175A-B




Table VII-A-7  HVAC Control Cabinet, 1C 175A-B and 2C 175A-B

SEISMIC MARGIN EARTHQUAKE

SUMMARY OF EQUIPMENT

I. Plant Name: MIDLAND

—
-

Utility: Consumers Power Company
Type: PWR

NSSS: B & W

A/E: Bechtel

II. Component Name:

| P

S W

Scope: ( ) NSSS ( X ) BOP
Model Number: TPawel \C-Nah/® & 2¢-115 A8 Lor Widland

Vender: o.r\ <

£ -

If the component is a cabinet or panel, name and model No. of the
devices included: see \ieaXs-

DL-3-939 ©i-3-340 , DL-T -q4) ¢ D -3-342

Physical Description a. Appearance g)gss mg,m}“g xg;\g!;é?\gr ca\o'm:*
b. Dimensions _ 20"y v \Q'w x AB"HY
c. Weight 225 \es,

Location: Building: A \dg - - e

Elevation: s -0"
a. System in which located: WAL <ychem S Taseal Cocnncalor BANs .

b. Functional Descripticn: =, Y \-\\JM}S&‘_—.

c. Is the equipment required for ( ) Hot Shutdown ( ) Cold Shutdown
(X) Both { ) Meither

Pertinent Reference Design Specifications:

Rechdel Spec. 1220 -

1-202




II1. Equipment Qualfic.tion Method:

() Test ( X) Analysis ( ) Combination of Test
and Analysis

Qualification Report*:

*X

(No., Title and Date) Cowndeo) Ba

Bechtel Document No. : N\L20- J2C2 -\ -\

Company that Prepared Report: yy

P
- d

Company that Reviewed Report: _ Rechte |

IV. Vibration Input:

i. Loads considered: a. ( X ) Seismic only
b. { ) Hydrodynamic only
c. ( ) Combination of (a) and (b)
2. Method of Combining RRS: ( ) Absolute Sum  ( ) SRSS (X )

ther,
specify)
2. Required Response Spectra : h \dq .- Conteo\ Tower £\ 040"
4. Damping Corresponding to RRS: OBE 1% s$S¢€ 2%
5. Required Acceleration in Each Direction: (X ) ZPA ( ) Other
(specify)

SSE S/S = '1'-\% F/B = .Q&T Ve A Da

6. Were fatigue effects or other vibration loads considered?
() Yes (X) No

If yes, describe 1oads considered and how they were treated in overall
qualification program:

*NOTE: If more than one report, complete items III thru VI for each report.



VI.

If Qualification by Analysis, then complete:

1. Methed of Analysis:
( ) Static Analysis ( ) Equivalent Static Analysis
( X ) Dynamic Analysis: () Time-History ( X ) Response Spectrum
2. Natural Frequencies in Each Direction (Side/Side, Front/Back, Vertical):
S/S = __ S\ cpa F/B = _\2.4& cpe V=_sSu\cas
3. Model Type: ( X) 3D ( )ap ( )10
( X) Finite Element ( ) Beam (Lumped Mass) ( ) Closed Form

Solution
4. ( X ) Computer Codes: _;jgy_m Cm‘er (Proq‘rnw\

Frequency Range and No. of modes considered: \Q 4- 2,27 TN 2 mgég;

( ) Hand Calculations:

Method of Combining Dynamic Responses: ( X ) Absolute Sum ( ) SRSS
( ) Other:

(specify)

6. Damping: OBE 2% SSE 2% Basis for the damping used:

Pee Todnde)  Swmec.

7. Support Considerations in the model: ’ o~ : : co\¥ \acr o

8. Critical Structural Elements:

Governing Load

or Response Seismic Total Stress
A. Identification Location Combination Stress Stress Allowable
Caoine™r anale Frome e W pst  3SSlps. 21,600 el

Ma).imum Allowable Deflection
B. Max. Critical “~ ” sure Functional
Deflection Location Operability

YIS




Table VII-A-8

SUMMARY OF VENDOR SEISMIC QUALIFICATION

HVAC CONTROL PANEL 0C-151




Table VII-A-8 HVAC Control Panel 0C-151

SEISMIC MARGIN EARTHQUAKE

SUMMARY OF EQUIPMENT

I. Plant Name: MIDLAND

-
-

Utility: Consumers Power Company
2. Type: PWR

3. NSSS: B &W

4. A/E: Bechtel

I1. Component Name: WAC Cownkrol ?ov\g\
1. Scope: ( ) NSSS ( X ) BopP
2. Model Number: OC-\S s Sz

3. Vendor: Bgr\q gor*b

4. If the component is a cabinet or panel, name and model No. of the
devices included:

DL-J-A24
5. Physical Description a. Appearance R,s\rgmusg,: :F;mgs
b. Dimensions \&4&"_ X 49" ¢/ SLC\Q“AJ
c. Weight  A2T10 \\ve.
6. Location: Building: _RAuy R\de = Condro)l Tower
Elevation: _ Los'- Q:)
7. a. System in which located: Puy y3ide N VAC
b. Functional Description: Aug 3149 HUAC ch\mt

c. Is the equipment required for ( ) Hot Shutdown ( ) Cold Shutdown

( < ) Both () Neither

8. Pertinent Reference Design Specifications:

Rechiel *pg;_ 1220 « X202




II1.

Iv. vi

Equipment Qualfication Method:

( ) Test ( X ) Analysis ( ) Combination of Test
and Analysis

Quu.iification Report*: . -& S ol o N il T rcal L

(No., Title and Date) Taael oIS Midlaed Plaek Uik Vaed2 0Ok @M

Bechtel Document No. : _ 1220 - J20%. - \0=2~\

Company that Prepared Report: v ' - OC\akes, LAC,

Company that Reviewed Report: "Rec\nte)

bration Input:

1.

*NOTE:

Loads considered: a. (Y ) Seismic only
b. ( ) Hydrodynamic only
c. ( ) Combination of (a) and (b)

Method of Combining RRS: ( ) Absolute Sum (") SRSS (%)
ther,
specify)
Required Respons¢ spectra : \do- Cowke c -Q"
Damping Corresponding to RRS: OBE 2ole SSE 2°)s
Required Acceleration in Each Direction: (X ) ZPA ( ) Other
specify
SSE S/S = 2\oa F/B = Re L. TN V = A Ra
) D ~
Were fatigue effects or other vibration loads considered?
() Yes ( X) No

[f yes, describe loads considered and how they were treated in overall
qualification program:

If more than one report, complete items I[II thru VI for each report.



V1.

If Qualification by Analysis, then compiete:
1. Method of Analysis:

( ) Static Analysis ( ) Equivalent Static Analysis

( X) Dynamic Analysis: () Time-History (X ) Response Spectrum
2. Natural Frequencies in Each Direction (Side/Side, Front/Back, Vertical):

S/S = \2.9 SeS F/B = 22 coe 2.9 eps
3. Model Type: ( X ) 3D ( ) 20 ( ) 1D

( ) Finite Element ( ) Beam (Lumped Mass) ( ) Closed Form
Solution

4. ( X ) Computer Codes: ’;fmxéqﬁg _(_ng,,ﬁs\— &fom“"

Frequency Range.and No. of modes considered: \Q . Q - A4 = cps Q}nags_ 20

( ) Hand Calculatiors:
5. Method of Combining Dynamic Responses: ( X ) Absolute Sum ( ) SRSS

( ) Other:
(specify)
6. Damping: OBE Y SSE __ 2% Basis for the damping used:
?cr %ﬁg\!«¥¢\ ﬂbﬁﬁﬁ.
7. Support Considerations in the model: Plaved cupgocds o panel's wele d
(.ovw\eg\';ovx" Lo Q\M\&AS.

8. Critical Structural Elements:

Governing Load

or Response Seismic Total Stress
A. Identification Location Combination Stress Stress Allowable
Seckion A Rook bar DAE' B0 . S 498l 21600 i

Maximum Allowable Deflection
B. Max. Critical to Assure Functional
Deflection Location Operability

N/




Table VII-A-9

SUMMARY OF VENDOR SEISMIC QUALIFICATION

ENGINEERED SAFETY FEATURES ACTUATION SYSTEM




Table VII-A-9 Engineered Safety Features Actuation System

SEISMIC MARGIN EARTHQUAKE

SUMMARY OF EQUIPMENT

I. Plant Name: MIDLAND

|

<.
3.
4.

Utility: Consumers Power Company
Type: PWR

NSSS: B & W

A/E: Bechtel

II. Component Name: vas\vxqercé SQQQ\’\, Features AC’\‘\AA*:DV\ S\{s'\wms LA\O‘\I\Q:\.

1.

Sow N

Scope: ( ) NSSS ( X ) BoOP
Model Number: \C-A4 %t 2C-44 Qor V\'\A\M\A
Vendor: BM\_,QML;M ;V\Aus&'r{es’lm.

If the component is a cabinet or panel .name and model Ngt of the
devices included: Reler o auali¥icarion cemort.

Physical Description a. App2arance Sgg;&gmg\“ ggb'mg\»s

b. Dimensions \ 2"\ ¥ 20 WX QO W B
c. Weight A0 \es,
Location: Building: Nyy. E\AS - Condeo) Tower
Elevation: =9 _-~"
a. System in which located: ESFAS
b. Functional Description: E_hﬁﬁ__s&{»*m.men*
c. Is the equipment required for ( ) Hot Shutdown ( ) Cold Shutdown
( X') Both () Neither

Pertinent Reference Design Specifications:

Recldel E;ec 1220 3-207]




III.

Iv. Vi

Equipment Qualfication Method:

(X ) Test () Analysis () Combination of Test
and Analysis

Qualification Report*: Selcmic Qualilication Repack No 27~ Ev\éeng"cg\

(No., Title and Date) <o§ chuation Sysh ne L GIR
Bechtel Document No. : __ 1220 -~ J-207-S-2

Company that Prepared Report: _ Putowmatiow Lné,,g&,’g; Lne,( g},,Sg Lg&b

Company that Reviewed Report: Eeg\n\e\

bration Input:

1.

*NOTE:

Loads considered: a. ( X ) Seismic only
b. ( ) Hydrodynamic only
c. ( ) Combination of (a) and (b)
Method of Combining RRS: ( ) Absolute Sum ( ) SRSS ( X ) -

ther,

specify)
Required Response Spectra o Conbeal T oon €1 123
Damping Corresponding to RRS: OBE 2%h SSE 2%
Required Acceleration in Each Direction: (X ) ZPA ( ) Other

(speci®y)
SSE S/S = 23 a F/B = e v W ¥s= A a

- - <

Were fatigue effects or other vibration loads considered?

() Yes (X ) No

If yes, describe loads considered and how they were treated in overall
qualification program:

If more than one report, complete items III thru VI for each report.



V. If Qualification by Test, then Complete*: ( X ) random
1. ( ) Single Frequency ( X) Multi-Frequency: : ; sine beat
2. [ ) Single Axis ( X) Multi-Axis
3. No. of Qualification Tests: O0BE _\O SSE _ &  Other Sine Sweep-"
lspec#yf

4. Frequency Range: \= 40 -pe
5. Natural Frequencics in Each Direction (Side/Side, Front/Back, Vertical):
S/S = .\ X -1 F/B = \O.1 oo Ve =%

6. Method of Determining Natural Frequencies

(X ) Lab Test () In-Situ Test () Analysis
7. TRS enveloping RRS using Multi-Frequency Test ( X ) Yes (Attach.TRS & RRS grapt
8. Input g-level Test:

SSE S/S = __ \.Oa F/B= _\.Qa V=_AS,
9. Functional operability verified: (X ) Yes ( ) No ( ) Not Applicable

10. Test Results including modifications made: Colo.. A

A&&n&@m\r\ué “or Ywe .;E*

11. Other test performed (such as aging or fragility test, including results):

—Nowe

*NOTE: If qualification by a combination of test and analysis, also complete
Item VI.
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Table VII-A-10

SUMMARY OF VENDOR SEISMIC QUALIFICATION

BALANCE OF PLANT LOCIC CABINET, 1C-166 and 2C-166




Table VII-A-10 Balance of Plant Logic Cabinet, 1C-166 and 2C-166

SEISMIC MARGIN EARTHQUAKE

SUMMARY OF EQUIPMENT

I. Plant Name: MIDLAND

el
.

Utility: Consumers Power Company
2. Type: PHWR

3. NSSS: B&W

4. A/E: Bechtel

II. Component Name: ,OF \_os\g Qa\o(ne'\
1. Scope: ( ) NSSS ( ¥ ) BOP

Model Number: N-2ES <hy\e N Rk

Vendor: Foy'oora (o

S w™N

If the component is a cabinet or panel, name znd model No. of the
devices included: g 3 ol : ,

5. Physical Description a. Appearance \Eggiaggr,\“ Caliinade

b. Dimensions \o4"\ g}g,_{g) % 24"
c. Weight TR R

6. Location: Building: MA.S_:_EQAA:&\ILQA_\QMLS—.

Elevation: Ls9'-0"

7. a. System in which located: _\\ \Mole <yelems
: " ‘

b. Functional Description: B0F Suifom Contrul

c. Is the equipment required for ( ) Hot Shutdown ( ) Cold Shutdown
( ¥ ) Both () Neither

8. Pertinent Reference Design Specifications:

Recdel S:?aL 12220 = 1204




III.

IV, vi

Equipment Qualfication Method: (Roc.\t)

(x ) Test () Analysis ( ) Combinmation of Test
and Analysis

Qualification Report*: \\o T4 -\025 Seisv ‘¢ Nilbeakiow Teek of

(No., Title and Date) \\-2E% 5¥:|52 A 5“‘ 200 Rak A\, a7
Bechtel Document No. : _ 12720 - J204 - 33 -2

Company that Prepared Report: Egzhgﬁ; o

Company that Reviewed Report: &L\,\\,?\

bration Input:

1.

*NOTE :

Loads considered: a. ( X ) Seismic only
b. ( ) Hydrodynamic only
c. ( ) Combination of (a) and (b)

Method of Combining RRS: ( ) Absolute Sum ( ) SRSS ( %)

s;e::;y)
Required Response Spectra : Em‘ gﬁe By ~x§x§¢9nhlnﬂ§;-ﬁl~h“
Damping Corresponding to RRS: OBE oy SSE \°lo
Required Acceleration in Each Direction: ( X ) ZPA ( ) Other Ty

) )
~ ~

SSE S/S = LD a F/B = AT V= A Da
-~

Were fatigue effects or other vibration loads considered?

() Yes (X ) No

If yes, describe loads considered and how they were treated in overall
qualification program:

[f more thar one report, complete items III thru VI for each report.



V. If Qualification by Test, then Complete*: () random
1. (% ) Single Frequency () Multi-Frequency: (X ; sine beat
2. (X ) Single Axis () Multi-Axis
3. No. of Qualification Tests: OBE _ "> SSE __ "3  Other W.b
specify
4. Frequency Range: | -=2S o £S
5. Natural Frequencies in Each Direction (Side/Side, Front/Back, Vertical):
§/S = o pa F/B = \S cps Ve =2 cw
6. Method of Determining Natural Frequencies
( %) Lab Test ( ) In-Situ Test () Amalysis
7. TRS enveloping RRS using Multi-Frequency Test ( ) VYes (Attach TRS & RRS grap
8. Input g-level Test:
SSES/S*__2.0s  FB= 2.0, V*_2.0
9. Functional operability verified: (%X ) Yes ( ) No ( ) Not Applicable
10. Test Results including modifications made: Thwe racl wouatine Voace amd
11. Ot\l?:r vt:sgtkpg'%o“m:a“zsuc‘h ass;é'rr;;“c;;\f::gﬁ 1ty test including results):
}\\Qné_
*NOTE: If qualification by a combination of test and analysis, also complete

Item VI.



III.

Iv. Vi

Equipment Qualfication Method: Lbu:us\)

(X) Test () Analysis () Combination of Test
and Analysis
Qualification Report*: \\o, QOARR\ Y QOAMABL) Foxoaro Co,

(No., Title and Date) Covoncate meﬁq Fagucance Lale "Mcﬁ,ﬂ'\s

Bechtel Pocument No. : _T\220- 3204 - 202 -\
Company that Prepared Report: Toxbore (o,

Company that Reviewed Report:  Tiec\.vel
bration Input:

].

*NOTE:

Loads considered: a. . ,.) Seismic only
b. ( ) Hydrodynamic only
c. ( ) Combination of (a) and (b)

Method of Combining RRS: ( ) Absolute Sum  ( ) SRSS (¥ )

s;eie:'i-i"y)
Required Response Spectra
Damping Corresponding to RRS: OBE \°/s SSE \*/o
Required Acceleration in Each Direction: (X ) ZPA ( ) Other

specify
SSE S§/S = .'7.”:.3 F/B = '1\% V= .\}_%

Were fatigue effects or other vibration loads considered?
() Yes ( X) No

If yes, describe loads considered and how they were treated in overall
qualification program:

[f more than one report, complete items III thru VI for each report.




V. If Qualification by Test, then Complete*: ( X ) random
1. ( ) Single Frequency ( X ) Melti-Frequency: () sine beat
( )
2. ( ) Single Axis ( X) ™ulti-Axis
3. No. of Qualification Tests: O0BE \O SSE 2. Other
(specify)
4, Frequency Range: \=\00 cps
5. Natural Frequencies in Each Direction (Side/Side, Front/Back, Vertical):
(Neone debermined)
S/S = F/B = V=
6. Method of Determining Natural Frequencies \\/A
( ) Lab Test () In-Situ Test () Analysis
7. TRS enveloping RRS using Multi-Frequency Test (Nec) Yes (Attach TRS & RRS gran
TRS were --*¢v$.w\q\\‘, Vi -
8. Input g-level Test:
SSE S/S = \Sa. F/IB = \ V= =,
% - .__QS__ %
9. Functional operability verified: (X ) Yes ( ) No ( ) Not Applicable
10. Test Results including modifications made: A\ deuices were Srunchional
_QC *Qr ﬂs’s";ws,
17. Other tast performed (such as aging or fragility test, including results):
None
*NOTE: If qualification by a combination of test and analysis, also complete

Item VI.



FIGURE VII-A-10-1
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Table VII-A-11

SUMMARY OF VENDOR SEISMIC QUALIFICATION

SAFEGUARDS CHILLER 1VM-59A, 1VM-59B, 2VM-59A and 2VM-598B




Table v.i-A-11 Safeguards Chiller 1VM-59A, 1VM-59B, 2VM-59A and 2VM-59B

SEISMIC MARGIN EARTHQUAKE

SUMMARY OF EQUIPMENT

I. Plant Name: MIDLAND

l. Utility: Concumers Power Company
Type: PWR
NSSS: B & W

HSoowN

A/E: Bechtel

II. Component Name: gﬁ"“ugvé Chwiller

1. Scope: ( ) NSSS ( X ) BOP

. Model Number: _ Cesdeifical \aid clniMlers
Vendor: ‘e Dl . a0y

If the component is a cabinet or panel, name and model No. of the
devices included: _g_,g_“_h_%,m\:i-\‘sgx\;m cepork

S wN

5. Physical Description a. Appearance uaw:udﬂi Hest Evehavasy

b. Dimensions

c. Weight 24000 \ae (BDoscog)
6. Location: Building: _ Buuwi\lacy ‘E‘,g"\c\\’wi)
Elevation: _ &S -
7. a. System in which located: A,y liary Buldiwe WVAC

b. Functional Description: Prouvides called vute, £y STalesusnlg #Y7=

c. Is the equipment required for ( ) Hot Shutdown ( ) Cold Shutdown
(X ) Both () Neither

8. Pertinent Reference Design Specifications:

_
\‘;»-_\XL\ Seec . 1220 - Walk

R Lt




III. Equipment Qualfication Method:

() Test ( x) Analysis ( ) Combination of Test
and Anaiysis
Qualification Report*: Mo \WO Seiewic BAadycsof Wermedip € W, WL S,
(No., Title and Date) Lieud CliMars Soe Consumers Bowerh Midland Rodd Ao 1210
Bechtel Document No. : __ 1220 - M\&L - =22 -\
Company thut Prepared Report: NUS Q_OUPQM\\.QQ“
Company that Reviewed Report: - W |

IV. Vibration Input:

1. Loads considered: a. (X ) Seismic only
b. ( ) Hydrodynamic only
c. ( ) Combination of (a) and (b)
2. Method of Combining RRS: ( ) Absolute Sum ( ) SRSS (%) N/

ther,
specify)
3. Required Response Spectra e Duyg R\ Lds-o
4. Damping Corresponding to RRS: OBE \*/ SSEJ A%/,
5. Required Acceleration in Each Direction: ( X ) ZPA ( ) Other
specify

SSE $/S = /7 F/B = 209 V= _ /32
7 7
6. Were fatigue effects or other vibration loaas considered? y:
() Yes (X) No

If yes, describe loads considered and how they were treated in overall
qualification program:

*NOTE: If more than one report, complete items III thru VI for each report.



V. If Qualification by Test, then Complete*: ( ) random
1. (X)) single Frequency () Multi-Frequency: (X ) sine beat
(X ) Kegonsue Sy
2. ( ) single Axis (X)) Multi-Axis & mﬁ:ﬁ/u‘,‘ lag
3. No. of Qualification Tests: OBE ssc__/ _ other ©
(specify]
4. Frequency Range: /- 48 /Y;L
5. Natural Frequencies in Each Direction (Side/Side, Front/Back, Vertical):
§/S = /(Jo{ re!wrk/ F/B = V= ‘
6. Method of Determining Natural Frequencies (ﬁi&f‘:\‘a‘é\;j:‘:ﬁ - ,";‘éi‘i"uf
(X ) Lab Test ( ) In-Situ Test ( ) Analysis
7. TRS enveloping RRS using Multi-Frequency Test ( X ) Yes (Attach TRS & RRS graphs
8. [Input g-level Test: as+to /,77;) | Hharee &""c’;"““f
SSE S/S = F/B = V=
9. Functional operability verified: (X) Yes ( ) No ( ) Not Applicable
10. Test Results including modifications made: )Znif /S (z/n;,/a/e/
qua o ‘C/ bb‘f‘ _Szquc‘)(uh" a%/wﬁm,fw SME
1. O{her test perfor'med (such as aging or fragility test, including results):
Lome
*NOTE: If qualification by a combination of test and analysis, also complete

Item VI.



VI. If Qualification by Analysis, then compiete:

1. Method of Analysis:

() Static Analysis ( ) Equivalent Static Analysis

( x ; Dynamic Analysis: ( ) Time-History ( X ) Response Spectrum
2. Natural Frequencies in Each Direction (Side/Side, Front/Back, Vertical):

$/S = _>28.bces F/B = 28.ecp., V= >248.9 ¢
3. Model Type: (X ) 3D ( )ap ( )10

( %) Finite Element ( ) Beam (Lumped Mass) ( ) Closed Form
Solution

4. (%) Computer Codes: STRRDNNE . SANSAR DNSCOM
Frequency Range and No. of modes considered: _ \\_% aiyen
|
|
|
\
|
\

( ) Hand Calculations:

5. Method of Combining Dynamic Responses: ( ) Absolute Sum (X ) SRSS
() Other:

(specify)

6. Damping: OBE lq'.'ﬂ: SSE * "% Basis for the damping used:
Lonseevad! S o
7. Support Considerations in the model: AncMor oolde 200 ?Cm.,\ Pa—

8. Critical Structural Elements:

Governing Load

3 or Response Seismic Total Stress

' A. Identification Location Combination Stress Stress Allowable
Cooler Shell Noewmal + & (Mot a‘::\u-*\ 08 ps: APOV T
Cooler She\l o Noemal 4 E’ (Mot aiver) \B625m 22 8809s)

EBeonownro~ Liquid
Cu“»!* Qg(

Maximum Allowable Deflection
B. Max. Critical to Assure Functional
Deflection Location Operability

N A
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Table VII-A-12

SUMMARY OF VENDOR SEISMIC QUALIFICATION

CONTROL ROOM HVAC OVM-01A and OVM-018B




Tatie VII-A-12 Contrnl Room HVAC OVM-01A and OVM-01B

SEISMIC MARGIN EARTHQUAKE

SUMMARY OF EQUIPMENT

I. Plant Name: MIDLAND

L

2
-
4

Utility: Consumers Power Company
Type: PWR

NSSS: B & W

A/E: Bechtel

IT. Component Name: ( onkval Roow WVUAC

1.

S wWwoN

Scope: ( ) NSSS ( X ) BOP

Model Number: =5 Medium Prescuce Veetical Climake Chanaer

Vendor: Nvane (Co.

If the component is a cabinet or panel, name and model No. of the
devices included: A VWl o~ cepack

Physical Description a. Appearance Rq_&_“_?\“ ca\cs\’vw_sf

b. Dimensions 2V L X 00" WX 2 0"H

c. Weight >3 \\oe,

Location: Building: S\_:u-&\éﬁ-ﬂ coke=\ Toner
Elevation: Las'-0"

a. System in which located: (ondreo) rome WVYRC &,‘b\gm
b. Tunctional Description: Peoyidec WANC

c. Is the equipment required for ( ) Hot Shutdown ( ) Cold Shutdown
( X ) Beth () Neither

Pertinent Reference Design Specifications:

Recltel Scec . 1220- MV4AQ




[11. Equipment Qualfication Method:

() Test () Analysis ( X) Combination of Test
and Analysis

Qualification Report*: \\o \&2\ §e,';§..-9§g, N\g\gh‘,; QS Y- Q,A(m ?ggm.;e_
(No., Title and Date) Meckical Cliznate UnanaecTac No.OWM- 1B QUM-1B uae i

Bechtel Document No. : _220- MW\44 -L3-7)

Company that Prepared Report: h,,ngl«gg\n R ZD C Owanany

Company that Reviewed Report: Yﬁeszkg\

IV. Vibration Input:

' Loads considered: a. (Y ) Seismic only
b. ( ) Hydrodynamic only
c. ( ) Combination of (a) and (b)
2. Method of Combining RRS: ( ) Absolute Sum ( ) SRSS ( X ) _

(Other,
specify)
3. Required Response Spectra : Dy Eﬁég,-gﬁnX,g\S;w::.g)gggpﬁ
4. Damping Corresponding to RRS: OBE \ole SSE \ %%
5. Required Acceleration in Each Direction: (x ) ZPA ( ) Other
(specify)
SSE S/S = L,zé% F/IB= __ -, 2%a V= L3

6. Were fatigue effects or other vibration loads considered?
() Yes (X) No

'f yes, describe loads considered and how they were treated 1in overall
qualification program:

*NOTE: If more than one report, complete items III thru VI for each report.



w ~nN
- -

10.

1.

*NOTE :

o3

If Qualification by Test, then Complete*: (Wealer Contvo\s) ! ) random
|

( ) Single Frequency ( X ) Multi-Fregquency: () sine beat
( X) Sine Suees

() single Axis (L) Multi-Axis

No. of Qualification Tests: OEE SSE Other \\o\ gl
tspeci;ﬂ

Frequency Range: S - \00O oPS

Natural Frequer.cies in Each Direction (Side/Side, Front/Back, Vertical):

S/S = 223D cps F/B = 2 ddcps . 33T 18

Method of Determining Natural Frequencies
(X ) Lab Test () In-Situ Test ( ) Analysis

TRS enveloping RRS using Multi-Frequency Test ( ) Yes (Attach TRS & RRS grap
Input g-level Test:

SSE S/S = AQg F/IB= 4.0a V=_4& Q¢
~/ ~ ~

Functional operability verified: () Yes ( ) No ( ) Not Applicable
Test Results including modifications made: M chaaiasd

A A\ L A N
Other test performed (such as aging or fragility test, including results):

None,

If qualification by a combination of test and analysis, also complete
Item VI.




VI.

If Qualification by Analysis, then complete:

1.

Method of Analysis:

() Static Analysis ( ) Equivalent Static Analysis

( X ) Dynamic Analysis: () Time-History (X ) Response Spectrum
Natural Frequencies in Each Direction (Side/Side, Front/Back, Vertical):

S/S = 4D cps F/B = 5.0 -9 Ve 1.0 cos
Model Type: ( X ) 3D ( )ap ( )10
( %) Finite Element ( ) Beam (Lumped Mass) ( ) Closed Form
Solution

(X ) Computer Codes: < TARDNWNE
F-equency Range and No. of modes considered: d,ﬁ-\&.ou_gs Modee- B

( ) Hand Calculations:

Method of Combining Dynamic Responses: ( X ) Absolute Sum ( ) SRSS
( ) Other:

(specify)

Damping: OBE iy SSE \%/s Basis for the damping used:
—Rex Eec\ﬂlg\ ~Rel

Support Considerations in the model: <SY¥OS ecccs GRS L N S .

w??cr* ?o'w\*s 2
Critical Structural Elements:

Governing Load

or Response Seismic Total Stress
A. Identification Location Combinaticn Stress Stress Allowable
3 < ' (Tewsion) WOSOipsy 2050w 1576
Lsc\larer Bolts Bve Lsu:::s L \A0 P 12040 \S,000 o
Taoiadewr Cinamnnl DiE’ C4\Spsi 30,6\Spmy  22A0CEs!
Mo tor D+E 414 4. 4 Swy
]
¢ oils D+E .29 ety 2.3

Maximum Allowable Deflection
B. Max. Critical to Assure Functional
Deflection Location Operability




Table VII-A-13

SUMMARY OF VENDOR SEISMIC QUALIFICATION

COMPONENT COOLING WATER SURSE TANK 1T-173 A&B, 2T-173 A&B




e e R

Table VII-A-13 Component Cooling Water Surge Tank

1T-173 A&B, 2T-173 A&B
SEISMIC MARGIN EARTHQUAKE

SUMMARY OF EQUIPMENT

I. Plant Name: MIDLAND

i

2.
3.
4.

Utility: Consumers Power Company
Type: PWR

NSSS: B & W

A/E: Bechtel

I1. Component Name: ( Q,_ﬂ?;aenf L oo\ing Naker Sucae Tanle,
-’ -~

1.

on
.

Scope: ( ) NSSS ( X ) BOP
Model Number: \T-\3h[2® ¢ AT-\N2AIR S \“}_;e\\ov\é

Vendor: CON % ner wA

If the component is a cabinet or panel, name and model No. of the
devices included: N /A

Physical Description a. Appearance —\?e&cmg:h\ar Aok
J
b. Dimensions _ AL 12w X W'\ (Boerox)

C. Weight A2 0nO \\ne  BDoorox
Location: Building: E,,, ™\ 5‘ - Q,;:: D Beea
Elevation: ;,‘P_'- e}

a. System in which located: _C C W §1s+ew\

b. Functional Description: A(Lomug(q_‘og S:.S-bm. T fam &1 iAq
]

c. Is the equipment required for ( ) Hot Shutdown ( ) Cold Shutdown
( X ) Both () Neither

Pertinent Reference Design Specifications:

Rechtel Spec. 220 -C\T




III.

Equipment Qualfication Method:

() Test (X ) Analysis () Combination of Test

and Analysis
Qualification Report*: \& % l\j\ M on \ Dare
(No., Title and Date) | _Sor 3 \\ Yee S anks
Bechtel Document No. : 122.0- C\-\aa -2 g
Company that Prepared Report: coaver Ev‘\er; wm o ine,

Company that Reviewed Report: Pachkel

IV. Vibration Input:

].

- W

o
.

*NOTE:

Loads considered: a. ( X ) Seismic only
b. ( ) Hydrodynamic only
c. ( ) Combination of (a) and (b)

Method of Combining RRS: ( ) Absolute Sum ( ) SRSS ( X) N
s;eggéy)
Required Response Soectra - Bm, ,R’;\aq AT e
Damping Corresponding to RRS: O0&E \Cig SSE \ Ol
Required Acceleration in Each Direction: (X ) ZPA ( ) Other
“{specify]

SSE §/S = Por -1 F/B = 7—&& L sl
- ~ ~

Were fatigue effects or other vibration loads considered?
() Yes (L) No

If yes, describe loads considered and how they were treated in overall
qualification program:

If more than cne report, complete items III thru VI for each report.



If Qualification by Analysis, then complete:

1. Method of Analysis:

() Static Analysis ( ¥ ) Equivalent Static Analysis
( ) Dynamic Analysis: ( ) Time-History ( ) Response Spectrum
2. Natural Frequencies in Each Direction (Side/Side, Front/Back, Vertical):

S/S = 24\ cpe F/B = 2h2ce V" >28 e
3. Model Type: ( ) 3D (X) 20 ( )1

( ) Finite Element ( ) Beam (Lumped Mass) ( X ) Closed Form
Solution

4, ( ) Computer Codes:

Freguency Range and No. of modes considered: >4 .oc

( X ) Hand Calculations: Uw.Cocm ‘ogam Soemaudas

Method of Combining Dynamic Responses: ( % ) Absolute Sum ( ) SRSS
( ) Other:

(specify)

Damping: OBE e ™ SSE \ " Basis for the damping used:
‘EQV %1&\\1\ el

Support Consideraticns in the model: _ \/A

Critical Structural Elements:

Governing Load

or Response Seismic Total Stress
A. Identification Location Combination Stress S*ress Allowable
T Lak Woves + & b.Q6 ks \OATWL 1BAS Wl

Maximum Allowable Deflection
B. Max. Critical to Assure Functional
Deflection Location Operatility

N~




Table VII-A-14

SUMMARY OF VENDOR SEISMIC QUALIFICATION

SERVICE WATER PUMPS OP-75 A-E




Table VII-A-14  Service Water Pumps OP-75 A-E

SEISMIC MARGIN EARTHQUAKE

SUMMARY OF EQUIPMENT

I. Plant Name: MIDLAND

1. Utility: Consumers Pcwer Company
Type: PWR
NSSS: B & W

HSoowoN

A/E: Bechtel

1. Scope: ( ) NSSS ( ) BOP

|
1
II. Component Name: Sevvice Wotrec buwx‘ps

2. Model Number: Wodel V\T Sige 20434 DAC | &7
3. Vendor: _ (5o )\d Pumps Tec,
4. 1If the component is a cabinet or panel, name and model No. of the

devices included: _ \\/A

5. Physical Description a. Appearance ‘lec*rical Plevoe

b. Dimensions _ 4% w1\

‘ S YA
c. Weight QSO0 \\es
5 -~ ' \ — -
6. Location: Building: Secyice Warer Puwes < deicdics
Elevation: _ L 24 -
7. a. System in which located: Secuice Linder <_\}=_‘T»m
b. Functional Cescription: pamlls s anboc e gawelhe c\n;\ acw -
=, '

covedr e e\abeEm cauipwmenT

c. Is the equipment required for ( ) Hot Shutdown ( ) Cold Shutdown
( % ) Both () Neither

8. Pertinent Reference Design Specifications:

Sechatel Soec . 1220 -W-05




II1.

Iv.

Vibration Input:

Equipment Qualfication Method:

( ) Test ( X ) Analysis ( ) Combination of Test
and Analysis

Qualification Report*: “ Lt ko < - L

(No., Title and Date) WL Clace 3 © Mod 28 30 W
June, \a b, )

Bechtel Document No. : 22 o- WIS -2\~ \,

Company that Prepared Report: N\ : A . 2 O

Company that Reviewed Report: Becudel

1.

Loads considered: a. ( X ) Seismic only
b. ( ) Hydrodynamic only
c. ( ) Combination of (a) and (b)
Method of Combining RRS: ( ) Absolute Sum ( ) SRSS (%) N/A

ther,
specify)
Required Response Spectra : 2 BuenpSite g\l
Damping Corresponding to RRS: OBE \°L, SSE \°Jo
Required Acceleration in Each Direction: ( X ) ZPA ( ) Other
(specify)

SSE S/S = 224 2 F/B = _._1};&_5_ V= __OBQa

Were fatigue effects or other vibration loads considered?
() Yes (X) No

If yes, describe loads considered and how they were treated in overall
qualification program:

*NOTE: If more than one report, complete items III thru VI for each report.




VI.

If Qualification by Analysis, then complete:

7. Support Considerations in the model: Tume suceeet o cartally Sl

1. Method of Analysis:

() Static Analysis ( ) Equivalent Static Analysis
(X ) Dynamic Analysis: () Time-History ( X ) Response Spectrum
2. Natural Frequencies in Each Direction (Side/Side, Front/Back, Vertical):
$/S = _ Q1 cns F/B = Qlcps Ve D\ e
3. Model Type: ( ) 3D (x) 20 ( )

( ) Finite Element ( X ) Beam (Lumped Mass) ( ) Closed Form

Solution
4. ( %) Computer Codes: LCES - STRUD\

Frequency Range and No. of modes considered: 47 -13¢& LT Modee - \\

() Hand Calculations:

Method of Combining Dynamic Responses: ( ) Absolute Sum ( %) SRSS

() Other:
(specify)
Damping: OBE Yol SSE \Ye Basis for the damping used:
Tec Rechnte)l Ssec

-

e\ n
S whs

‘au?‘t\:cf*s are ?\'v\v\«é.’

8. Critical Structural Elements:

Governing Load

or Response Seismic Total Stress
A. Identification Location Combination Stress Stress Allowable
Nozzle Nozma.+ & & e pet 22 pet 42 000 o
Column D+E’ 12,05 3p5, \l,4a0pss 32 220 ps
Rachor @i Noamas + & 16 427 54 24178 SV, as

Maximum Allowable Deflection

B. Max. Critical to Assure Functional
Deflection Location Operability
O&& %\v\a: ~ A

CC\—,“ I_M‘DQ\\\Q{‘ 'O\b



Tabie VII-A-15
SUMMARY OF VENDOR SEISMIC QUALIFICATION

COMPONENT COOLING WATER PUMP 1P-73 A&B, 2P-72 A&B




Table VII-A-15 Comggn:gg ngl;gg Water Pump
A&B

SEISMIC MARGIN EARTHQUAKE

SUMMARY OF EQUIPMENT

I. Plant Name: MIDLAND

1. Utility: Consumers Power Company
Type: PWR

NSSS: B & W

A/E: Bechtel

How N

II. Component Name: Componewt Coolina wWaker Tuwmp
1. Scope: ( ) NSSS ( X ) BOP
2. Model Number: _\Ox\2x\1 Cap Puwmn
3. Vendor: E\'n%\\gm-m,hgm;ﬁg G,
4. :

If the component is & cabinet or panel, name and model No. of the
devices included: W\ /A

5. Physical Description a. Appearance _Qgﬂw\ qa\ Purag
b. Dimensions 4% Ly \d Wy =3 W U\—,;gc“\
c. Weight \AS O \bvs
6. Location: Building: &\M\\\QN B &é;m
Elevation: =4 Q” } saa- O

7. a. System in which located: ._QQszznm ol z:s o 3“

b. Functional Description: Civculabe waser '\A "‘Q\\v\q System

c. Is the equipment required for ( ) Hot Shutdown ( ) Cold Shutdown
( X ) Both () Neither
8. Pertinent Reference Design Specifications:

Recalbel Spec. 72720 -ME2




III.

Equipment Qualfication Method:

( ) Test (%) Analysis () Combination of Test
and Analysis

Qualification Renort*: Selswic Bm\:ﬁ'): gg Emé&gm-}ﬂl\\amgﬂg Co.
~/
(No., Title and Date) \Dx\2x\] gm;gnm Seca\No \W28\/5 Dec NS

Bechtel Document No. : _ 1220 - WS- 24-5

Company that Prepared Report: \law C—;u\\\c e f\s§gg'\g}g5 Sng

Company that Reviewed Report: F\\‘:g&\n\e\

IV. Vibration Input:

T,

Loads considered: a. ( X ) Seismic only
b. ( ) Hydrodynamic only
c. ( ) Combination of (a) and (b)

Method of Combining RRS: ( ) Absolute Sum ( ) SRSS ( X ) W\
s;engy)
Required Response Spectra : B\de -E\. 5a8.0"
Damping Corresponding to RRS: OBE \ %o sszJ XS
Required Acceleration in Each Direction: (X ) ZPA ( ) Other
“(specify]
SSE S/S = Mo F/B = e Ve __\bg

Were fatigue effects or other vibration locads considered?
() Yes (%) No

[f yes, describe loads considered and how they were treated in overall
qualification program:

*NOTE: If more than one report, complete items IIIl thru YI for each report.




Vi. If Qualification by Analysis, then complete:

1. Method of Analysis:

() Static Analysis ( x ) Equivalent Static Analysis
( ) Dynamic Analysis: ( ) Time-History ( ) Response Spectrum
2. Natural Frequencies in Each Direction (Side/Side, Front/Back, Vertical):

$/S = DA F/B = qu‘; [ - . ¥ 222 006
3. Model Type: ( ) 3D ( X) 20 ( )10

( ) Finite Element ( ) Beam (Lumped Mass) ( X ) Closed Form
Solution

4, ( ) Computer Codes:

Frequency Range and No. of modes considered: _ > =23 SRS
( X ) Hand Calculations: an§', Sggg\' peow = £= QO T ces

5. Method of Combining Dynamic Responses: ( % ) Absolute Sum ( ) SRSS

() Other:
(specify)
6. Damping: OBE \ %o SSE \ %o Basis for the damping used:
Rs ES;S:L:\ Scec

7. Support Considerations in the model: Dnred cusmorte ad avciior o >
8. Critical Structural Elements:

Governing Load

or Response Seismic Total Stress

A. Identification Location Combination Stress Stress Allowable
".:uvﬂ‘? (-JC*’\O-\ \\O'Lz\e “wa :\\ - E - “Q.c-c""a\. ——‘5 el } TR

x  Not Se?‘ﬂ&'ﬂ

Maximum Allowable Deflection

B. Max. Critical to Assure Functional
Deflection Location Operability
S Shnal ¥ , O\
oo\’

)
Pume Soce o047




Table VII-A-16

SUMMARY OF VENDOR SEISMIC QUALIFICATION

COMPONENT COOLING WATER HEAT EXCHANGER
1E-73 A&B, 2E-73 A&B




‘ Table VII-A-16 Component Cooling Water Heat Exchanger

1E-73 A&B, 2E-73 A&B

SEISMIC MARGIN EARTHQUAKE
SUMMARY OF EQUIPMENT

I. Piant Name: MIDLAND

—
-

Jtility: Consumers Power Company
Type: PWR

NSSS: B & W

A/E: Bechtel

I1. Component Name: C omponevwt Coclina Wakrer Wear “xchanaer

1.

2
3.
4

\
S’

Scope: ( ) NSSS ( X ) BOP
Model Number: & -N -0\ =\ 1B
Vendor: D/Hbﬂr \\ea'\ T‘(Qn<i1r C Qc.

If the component is a cabinet or panel, name and model No. of the
devices included: _ w\ /{0

Physical Description a. Appearance AW S
¢1.< \*c\\cu.f

b. Dimensions 5}:‘& o, =3-0 /\h: NG
c. Weight Al Boo e (Fu\\)
Location: Building: B TR\

Elevation: =24 -0" ¢ =aQ'-0"

a. System in which located: C_gmm, pe ¥ coo 5:, smatrer
b. Functional Description: Re..-

Lempon? et

c. Is the equipment required for ( ) Hot Shuidown( ) Cold Shutdowr
( « ) Both ( ) Neither

Pertinent Reference Design Specifications:

Beoc\tel . 1AM BAES )
SO X 8.\ e - gy B \




Iv.

*NOTE: If more than one report, complete items III thru VI for each report.

Equipment Nualfication Method:

( ) Test ( ¥ ) Analysis ( ) Combination of Test

and Analysis
Qualification Report*: g W-OW-\-S Reu?d Selomic Badyde o Nidea
(Mo., Title and Date) MMM
Bechtel Document No. : 220 - \J\\%\:S\— 4 b

Company that Prepared Report: ~i\og Weat Teapcbee C ac.

Company that Reviewed Report: Reclire\

Vibration Input: '
Ta

Loads considered: a. ( X ) Seismic only
b. ( ) Hydrodynamic only _
c. ( ) Combination of (a) and (b)
Method of Combining RRS: ( ) Absolute Sum ( ) SRSS ( X) il

ther,
specify)
Required Response Spectra A R\da . €\, gaa.0
Damping Corresponding to RRS: OBE / 2 SSE _ / Z.’
Required Acceleration in Each Direction: (X ) ZPA ( ) Otker o
(specify)
SSE §/S = e F/B=__ 3. V=_ =,
= - N

Were fatigue effects or other vibration loads considered?
() Yes (X) No

If yes, describe loads considered and how they were treated in overall
qualification program:




If Qualification by Analysis, then complete:

1. Method of Analysis:
{ ) Static Analysis ( x ) Equivalent Static Analysis
( ) Dynamic Analysis: ( ) Time-history ( ) Response Spectrum
Natural Frequencies in Each Direction (Side/Side, Front/Back, Vertical):
S/S = 2 - F/B = =¥ &

C e
-

Model Type: ) 3D X ( ) 1D

) Finite Element ( X ) Beam (Lumped Mass) ( ) Closed Form
Solution

( 2 ) Computer Codes: ~Nu'va "Frame Baglyel

Frequency Range and No. of modes considered: o

( ) Hand Calculations:

Method of Combining Dynamic Responses: ( ) Absolute Sum (< ) SRSS
( ) Other:

(specify)

Damping: OBE | %% SSE Basis for the damping used:

o T . ) -~
bl s nYeN =

=SS

Support Considerations in the model: F...A . L s

o )

Critical Structural Elements:

Governing Load
or Response Seismic Total Stress
Identification Location Combination Stress Stress Allowable

=313 -. CC0 9

-, -

Maximum Allowable Deflection
B. Max. Critical to Assure Furnctional
Deflection Location Operability




Table VII-A-17

SUMMARY OF VENDOR SEISMIC QUALIFICATION

AUXILIARY FEEDWATER PUMP (MOTOR DRIVEN) 1P-05A, 2P-05A




Table VII-A-17 Auxiliary Feedwater Pump (Motor Driven)
1P-05A, 2P05-A

SEISMIC MARGIN EARTHQUAKE

SUMMARY OF EQUIPMENT

Plant Name: MIDLAND

1. Utiiity: Consumers Power Company
Type: PWR
NSSS: B & W

A/E: Bechtel

TI. Component Name: RBiuyi\larcy

. &

1. Scope: ( ) NSSS  (

2. Model Number: AXDR\QOx

Vendor: R navaws = WY

-y

-

If the component is a cabinet or panel, name and model No.
devices included: N/A

Physical Description a. Appearance ‘Worizowata

b. Dimensions \S72 Lx &2 WX &% O

—

c. Weight _ 2.\ =

—_ A=

Location: Building: ﬁqu\\Ll(.i " T, P Ty
J

~—

Elevation: S4 -O

~

a. Svystem in which located: £f.o/4

+' [ b / ‘f:‘ >
¥ C ; Y ~
£ 1 ¥ L A "JJ\Q -

=~ t L ia
b. Functional Description: (% Ruy Jource o+ tooi wat oy

c. Is the equipment required for ( ) Hot Shutdown ( ) Cold Shutdown
( X' ) Both ( ) Neither

Pertinent Reference P2sign Specifications:




Equipment Qualfication Method:

( ) Test (% ) Analysis ) Combination of Test
and Analysis

Qualification Report*: ME-L\3D Seicmic- SArecs b\v«.-\\\%;\h % Mo

Y

-~

(NO., Title and Date) :Q_\JXQQN Y vame Mulr;\.\ '\4b\

Bechtel Document No. : MULLO - M\A - \24=-2

Company that Prepared Report: M :Dona\d Eravese ne Naalvers Lo,

e ~

Company that Reviewed Report: e clhte

Vibration Input:

1. Loads considered: a. ( X ) Seismic only
b. ( ) Hydrodynamic only
c. ) Combination of (a) and (b)
Method of Combining RRS: ( ) Absolute Sum ( ) SRSS ()

Required Response Spectra : Bug, V¢ -

—
e

Damping Corresponding to RRS: OBE A5 ' R

Required Acceleration in Each Direction: ( X ) ZPA ) Other

(specify)

SSE S/S = 'y ™ F/B = 7 V=

Were fatique effects or other vibration loads considered?
() Yes (X) No

[f yes, describe loads considered and how they were treated in overall
qualification program:

[f more than one report, complete items III thru VI for each report.




If Qualification by Analysis, then complete:

1. Method of Analysis:
(¥ ) Static Analysis ( + ) Equivalent Static Analysis
(%) Cynamic AQ§lysis: ( ) Time-History ( ) Response Spectrum
Natura1\;i:q;;:L{;;q¥:ﬁé;;h Direction (Side/Side, Front/Back, Vertical):
S/S = 0.0 cos F/B = 2SS0 S .o V = ~

Mcdei Type: ( %) 3D { 1B (

e —

( x ) Finite Element ( ) Beam (Lumped Mass) ( ) Closed Form
Solution

( X ) Computer Codes: I1L™S — STRUD

= LY

Frequency Range and No. of mna2s considered:

( ) Hand Calculations:

Method of Combininc Dynamic Responses: ( ) Absolute Sum (% ) SRSS
( ) Other:

(specify)

Damping: OBE \ Basis for the damping used:

-

«ne !

Support Considerations in the model:

Critical Structural Elements:

Governing Load
or Response Seismic Total Stress
Identification Location Combination Stress Stress Allowable

—_ -
-\ \ Al - -

ADY —
-~

\
Lata

™~
Nozz'e LDischar

—

NI
-~ Uo+ —:QO“V"“‘J

Maximum Allowable Deflection
B. Max. Critical to Assure Functional
_Deflection Location N Operability

-~ - ~ - 2




Table VII-A-18

SUMMARY OF VENDOR SEISMIC QUALIFICATION

AUXILIARY FEEDWATER PUMP (TURBINE DRIVEN) 1P-05B, 2P-05B




Table VII-A-18 Auxiliary Feedwater Pump (Turbine Driven)
1P-058, 2P-05B

SEISMIC MARGIN EARTHQUAKE

SUMMARY OF EQUIPMENT

I. Plant Name: MIDLAND

1. Utility: Consumrers Power Company
2. Type: PHWR

3. NSSS: B&W

4. A/E: Bechtel

N\
e

II. Component Name: B\m"‘h‘gr¥ Teedwater T—-AM& \Jroine
1. Scope: ( ) NSSS ( X ) BoP
Model Number: AXBR\OY MeD-D T Staae
Vendor: ?:\'\.‘\SV\&W\- WillaweXre Co.

If the component is a cabinet or panel, name and model No. of the
devices included: N/A

Physical Description a. Appearance \“\or.zowra' T

PIER A

b. Dimensions \L5% LX 24 w X 4D B

- -

c. Weight \D L2 5 \\ee,
Location: Building: }\M_'x\km»% W A

Elevation: SsSB4 -0
a. System in which located: Loadense fo S oof wa oy

e

2 : . { / i
b. Functional Description: /Za kup Sourc@ o T 4eod wa 7[«/
f

c. Is the equipment required for ( ) Hot Shutdown ( ) Cold Shutdown

(/) Both () Neither

Pertinent Reference Design Specifications:

Reochdel Soee, 1220 -M\&




Equipment Quaification Method:

( ) Test (%X ) Analysis ) Combination of Test
and Analysis

Qualification Report*: ME -L14 Selcwmic - SAe WE Turbine
(No., Title and Date) Yweivenuengs Macc \GE

Bechtel Document No. : MWL - MG -\ -"2

Company that Prepared Report: M . =

Company that Reviewed Report: Rechnrel

IV. Vibration Input:

1. Loads considered: a. ( X ) Seismic only
b. ( ) Hydrodynamic only
c. { ) Combination of (a) and (b)

Method of Combining PRS: ( ) Absolute Sum ( )SRSS (M) W
ther,
specify)

Required Response Spectra : ‘\\N,Q\ - £ = aa”

Damping Corresponding to RRS: OBE \*A SSE \ %

Required Acceleration in Each Direction: ( KX ) ZPA ( ) Other
(specify)

SSE S/S = R P F/IB= . \Xgq
= | s |

Were fatique effects or other vibration loads considered?

( ) Yes (X) No

[f yes, describe loads considered and how they were treated in overall
qualification program:

I[f more than one report, complete items III thru VI for each report.




If Qualification by Analysis, then complete:

1. Method of Aralysis:

( X ) Static Analysis ( X ) Equivalent Static Analysis

( X) Dynamic Analysis: ( ) Time-History ( ) Response Spectrum

(NoYura\ Treauencies )
Natural Frequencies in Each Direction (Side/Side, Frort/Back, Vertical):

= w < W

$/S = AT LT F/B = : =\ 2 <ps

Model Type: (X ) 3D ( )10

( X ) Finite Element ( ) Beam (Lumped Mass) ( J Closed Form
Solution

( X.) Computer Codes: LCES - STRUDL

Frequency Range and No. of modes considervd: &2 -427 con - Vodee -2

—
\c\ag“\;-d‘ Svs OV 'y )

( ) Hand Calculations:

Method of Combining Dynamic Responses: ( Absolute Sum (>~ ) SRSS
( Other:

(specify)

Jamping: OBE \°/, Basis for the damping used:

-

-

-
e . &> e
= L. b S

Support Considerations in the model: la¢

Critical Structural Elements:

Governing Load

or Response Seismic Total Stress
Identification Location Combination Stress Stress Allowable

N o -w\a‘\‘E‘ K N —:

\\";(M_; &P

/ p
% Mot gufﬂm*‘d

Maximum Allowable Deflection
Max. Critical to Assure Functional
Deflection N Operability




Table VII-A-19

SUMMARY OF VENDOR SEISMIC QUALIFICATION

AIR FILTRATION UNITS OVM-79A & QVM-798B




Table VII-A-19 Air Filtration Units OVM-79A & QOVM-79B

SEISMIC MARGIN EARTHQUAKE

SUMMARY OF EQUIPMENT

Plant Name: MIDLAND

Utility: Consumers Power Company
Type: PWR
NSSS: B & W

A/E: Bechtel

—_—

II. Component Name: A\ F i \tcarion Jn'*

1.
2.

Scope: ( ) NSSS ( ¥ ) BOP

Model Number: AcCoDCFM AT \Xcarion Jat

<

Vendor: \\ '\ \ €

N\ \
vgwg'#l\H?Mae;;,;:m"*m‘

If the component is a cabinet or panel, name and model No. of the
devices included:

Physical Cescription a. Appearance Recranaular <reet weral & '\ 4er mousine

b. Dimensions ‘ AO

-

c. Weight

Location: Building: ‘\4¢

v

Elevation: .

System in which located: Conteal conm

" e e
v

Ex\aus

Functional Description: ©i\leve cow

Is the equipment required for ( ) Hot Shutcown ( ) Cold Shutdown

( ) Both ¥. ) Neither

Pertinent Reference Design Specifications:




Equipment Qualfication Method:

( ) Test ( X ) Analysis ) Combination of Test
and Analysis

2 2 M T - . 0 & \
Qualification Report*: evort on S .ém'.;gm\ig‘.; o e 4000 CFM Alw

(No., Title and Date) T Weariom i b Thems = OVATIGA £ 1R )

wATALY.
s

—

Bechtel Document No. : 220 - M\SO -5\ -4

.

Company that Prepared Report: &X{Y\e_‘;l,e g RRa=\ian
T

—_

Company that Reviewed Report: < oc\ndp !

=l

Vibration Input:

1. Loads considered: a. (X ) Seismic only

b. ( ) Hydrodynamic only

c. | ) Combination of (a) and (b)

Method of Combining RRS: ( ) Absolute Sum ( )SRSS (%) NJA
Other,

specify)

Required Response Spectra : B\, . Codec) Toser B A8E<

Damping Corresponding to RRS: OBE - SSE N

A

Required Acceleration in Each Direction: ) ( ) Other

(specify)

SSE §/S = Lo a F/B = LA o

-~

Were fatique effects or other vibration loads considered?
( ) Yes (X) No

If yes, describe loads considered and how they were treated in overall
qualification program:

If more than one report, complete items III thru VI for each report.




If Qualification by Analysis, then complete:

1. Method of Analysis:
( ) Static Analysis ( ) Equivalent Static Analysis
( X ) Dynamic Analysis: ( ) Time-History ( X ) Response Spectrum
Natural Frequencies in Each Direction (Side/Side, Front/Back, Vertical):

(Flesh Trequency = PR = PR S - 1S AwrecTiowm wo'r a evs )

S/S = F/B = =

Model Type: ( X ) 3D ( ) 2D ( ) 1D

( %) Finite Element ( ) Beam (Lumped Mass) ( ) Closed Form
Solution

(% ) Computer Codes: ANSYS

Freque~cy Pange and No. of modes considered: \o+* J en

-
Nt

( ) Hand Calculations:

Method of Comtining Dynamic Respcnses: ( ) Absolute Sum ( ) SRSS
( %) Other: w4 o

.

(s&egify)

Damping: OBE \°/ SSE Y. Basis for the damping used:

-~ - - -
S B LA e A

Support Considerations in the model:

Critical Structural Elements:

Governing Load
or Response Seismic Total Stress
Identification Location Combination Stress Stress Allowable

\ (=~ -~ o -
Ner¥tical Woor “roame werY Y

\ ~N _A
—vna Ylates ST e

Maximum Aliowabie Deflection
Max. Critical to Assure Functional
Deflection_ Location Operability

a4 —nh =
L o




Table VII-A-20

SUMMARY OF VENDOR SEISMIC QUALIFICATION

DECAY HEAT REMOVAL HEAT EXCHANGERS 1E-60 A&B, 2E-60 A&B




TABLE VII-A-20 Decay Heat Removal Heat
Exchangers 1E60 A&B, 2E60 A&B

SEISMIC MARGIN EARTHQUAKE

SUMMARY OF EQUIPMENT

Plant Mame: MIDLAND

1 Utility: Consumers Power Company
2. Type: PWR
NSSS: B & W

4. A/E: Bechtel

II. Component Name: TNecavy HeaT Remoyal Hear Sicnavuezre

1. Scope: ( ) NSSS ( X ) BOP

2. Model Number:  “\owne

Vendor: Eﬁ-\os :nz..\c*rg.x\ M=a. ;Q.

If the component is a cabinet or panel, name and model No. of the
devices included: _w\/Q

Physical Description a.

b. Dimensions 727

c. Weight 28 S0

- - = >

Location: Building: _L‘Aj

Elevation: 224 '~

~
T “» \O
= -

.

System in which located: and ¢

~
.

Functional Description: Waet ExrUsssy o vrmVE residund

Is the equipment required for ( ) Hot Shutdown ( ) Cold Shutdown
(¥ ) Both ( ) Neither

Pertinent Reference Design Specifications:

—. -
¢ o ~ P~

¢ — A -~ A
‘_.‘5 _~S’ - - - e o) YA "’




Equipment Qualfication Method:

( ) Test ( X ) Analysis ) Combination of Test
and Analysis

—

Qualification Report*: \\o \\QL Selswmic

=

(No., Title and Date)

-~
-

e A
an\ e J\ a .

Bechte! Document No.

Company that Prepared Report:

Company that Reviewed Report:

Vibration Input:

1. Loads considered: . (%) Seismic only
Hydrodynamic only

Combinition of (a) and (b)

Method of Combining RRS: ( ) Absolute Sum ( )SRSS (XK ) W/
ZOtker,

specify)

Required Response Spectra s Ay o e\ S24-0

Lo/ o/

Damping Corresponding to RRS: O0BE T s = /s

Required Acceleration in Each Direction: ( X ) ZPA ) Other

(specify)

SSE S§/S = o /22 F/B = . / 3a v

Were fatigue effects or other vibration loads considered?
( ) Yes ( X) No

If yes, describe loads considered and w they were treated in overall
qualification program:

[f more than one report, complete items III thru VI for each report.




VI. If Qualification by Analysis, then complete:

I. Method of Aralysis:

( ) Static Analysis ( X ) Equivalent Static Analysis
( ) Dynemic Analysis: ( ) Time-History ( ) Response Spectrum
2. Natural Frequgncies in Each Direction (Side/Side, Front/Back, Vertical):
s lone ~altulahed) o -
3. Model Type: ( ) 3D ( ) 2D ( ) 10

( ) Finite Element ( ) Beam (Lumped Mass) ( X ) Closed Form
Solution

-~

: p—~ - ™ ™S — ~ -
4. ( X ) Computer Codes: Peoarcaw WOZZLE & Proarcam WEACT

Frequency Range and No. of modes considered: NP

( ) Hand Calculations:

(2 :oﬂ‘@oadn)X)

5. Method of Combining Dynamic Responses: ( X ) Absolute Sum ( ) SRSS
( ) Other:

(specify)
Ll’ \ O/

6. Damping: OBE ° SSE Z /o Basis for the damping used:

vt

A

RS AW ea

S

7. Support Considerations in the model: Y. pned cunmee™y % o -

8. Critical Structural Elements:

Governing Load

or Response Seismic Total Stress
A. Identification Location Combination Stress Stress Aliowable
..—.."t'- A Nozwt\e \ormal +& ISO7 > |4 B85 o 0,0V
nellside Nozzle Neorwmal + & 282%g. 4355 o 17, 450
Shel\ Sire L Supper ™ Norwal +E IO 131430y 274950
' = O ": = Norwma + e 2.8 1 3 Lp - R R S 40 -
Nete ! tvestes rvP’*-%eo/ ove Hor o facter 6+ 4 1ncroeie .
/ - Y ' W 4
e load tey rPquasteg By BEES T : .
. N Maximum Allowable Deflection
B. Max. Critical to Assure Functional
Deflection Location Operability

N




Table VII-A-2]

SUMMARY OF VENDOR SEISMIC QUALIFICATIO

MAKEUP PUMPS 1P-58 A,B&C, 2P-58 A.BAC




TABLE VII-A-Z1 Makeup Pumps 1P-58 A,B&C
2P-58 A,B&C

SEISMIC MARGIN EARTHQUAKE

SUMMARY OF EQUIPMENT

[. Plant Name: MIDLAND

1.
2.
3.
3.

Utility: Consumers Power Company
Type: PWR
NSSS: B & W

A/E: Bechtel

—

1. Component Name: Makeur Yuwmps

Ee

Scope: | ) NSS ( X ) BOP

Model Number: HMBS 4x4d QL - \Q &4 .,
Vendor: oo lc & Wileaw Canada LA,

If the component is a cabiret or panel, name and model No. of the
devices included: /A

Physical Description a. Appearance "X’C\’":C'\X_\\ TUWND

=

b. Dimensions Not jacluded 1 a gual {1 ra o pegerT

c. Weight 905 s )
Location: Building: B, \/o " TR P
Elevation: =449 - (D
a. System in which located: x‘uk“!\?_;b\'_\ =~ i & TN
b. Functional Description: ¥y mory coylont t NP Tajert

afc oy
c. Is the equipment required for ( ) Hot Shutdown ( ) Cold Shutdown
(¥ ) Both () Neither

Pertinent Reference Design Specifications:




, s s
Equipment Qualfication Method: oM

( ) Test ( X) Analysis ) Combination of Test
and Analysis

Qualification Report*: \lo \103e-23.8/\, L\ Seiemie, Bnalyels

~

(No., Title and Date) TRepoe™ 2127

Bechtel Document No. : A

Company that Prepared Report:

Companv that Reviewed Report:

Vibration Input:

1. Lo2ds considered: a. ( %X ) Seismic only
b. ( ) Hydrodyramic only
c. ( ) Combination of (a) and (b)
Method of Combining RRS: ( ) Absolute Sum ( )SRSS (X)) W

ther,
specify)

Required Response Spectra - b\A\ T\ag. -

Damping Corresponding to RRS: OBE \ e SSE

Required Acceleration in Each Direction: ( X ) ZPA ( ) Other
specify

SSE /S = 5 FIB= _. /3g o

¥

—

Were fatigue effects or other vibration loads considered?
() Yes ( X) No

[f yes, describe loads considered and how they were treated in overall
qualification program:

If more than one report, complete items JII thru VI for each report.




[ Qualification by Analysis, then complete:

1. Method of Analysis:
Static Analysis { X ) Equivalent Static Analysis
Dynamic Analysis: () Time-History ( ) Response Spectrum
Natural Frequencies in Each Direction (Side/Side, Front/Back, Vertical):

§/S= > )00 Wz F/B = s00 /la Ve > /00He

Model Type: ( ) 3D ( )20 ( )10

( ) Finite Element ( ) Beam (Lumped Mass) ( x ) Closed Form
Solution

- . - TTT pr—
( X ) Computer Codes: Riu) BEME WL Proacanm £ N ASTRAN

.

Frequency Range and No. of modes considered:

( ) Hand Calculations:

Method of Combining Dynamic Responses: ( ) Absolute Sum ( X ) SRSS
( ) Other:

(specify)

Damping: OBE Jo*r Basis for the damping used:

-

Support Considerations in the model: ‘“ianed

Critical Structural Elements:

Governing Load
or Response Seismic Total Stress
Identification Location Combination Stress Stress Allowable

-

— ¢ - ¢ -
C.‘n‘.\‘le’ own ‘oo = NOTrwao » » - > ) .

criow Noztle

Maximum Allowable Deflection
Max. Critical to Assure Functional
Deflection Location « _Operability

~ N 1 el s T

- - - -

-~ -~ - -




Equipment Qualfication Method: _éifiﬁ;g_:i;ﬁ;Lﬂ

( ) Test ( X ) A=alysis ) Combination of Test
and Analysis

Qualification Report*: No.20We®  Seiamic. Bvnalysis (3 Gear

(No., Title and Date) ":rﬁ‘Lg _‘.'c‘r.;j* Cn S yate v A7\

AN WAV

Bechtel Document No.

Company that Prepared Report:

Company that Reviewed Report:

Vibration Input:

1. Loads considered: a. ( X ) Seismic only
Hydrodynamic only
Combination of (a) and (b)

Method of Combining RRS: ( ) Absolute Sum

Required Response Spectra

Damping Corresponding to RRS:

Required Acceleration in Each Direction: ( X ) ZPA

SSE S/S =, /5 FB= /3.

AL =

Were fatique effects or other vibration loads considered?

( ) Yes () No
[f yes, describe loads considered and how they were treated in overall
qualification program:

I[f more than one report, complete items III thru VI for each report.




If Qualification by Analysis, then complete:

1. Method of Analysis:

4 \

( ) Static Analysis ( x. ) Equivalent Static Analysis
( ) Dynamic Analysis: ( ) Time-History ( ) Response Spectrum
Natural Frequencies in Each Direction (Side/Side, Front/Back, Vertical):

Nong Qalculag¥ead

S/S = F/B =

Model Type: ( ) 3D ( ) 2D ( )1D

( ) Finite Element ( ) Beam (Lumped Mass) ( X ) Closed Form
Solution

( ) Computer Codes:

Frequency Range and No. of modes considered:

( X ) Hand Ca]cu]dtH)FlS: :‘{‘J:vd enyY 5_"“,1*‘.’_ A N0 \4(‘.:

Method of Combining Dynamic Responses: ( ) Absolute Sum ( ) SRSS

( \ ) Other: »:_‘;vawi‘\* "“"35( cons i
(specify)

Damping: OBE __ Nowe ayyen SSE Basis for the damping used:

N

Support Considerations in the model: Pianed -

Critical Structural Elements:

Governing Load
or Response Seismic Total Stress
Identification Location Combinatior Stress Stress Allowable

p— 7~ ~

> (sear A0 € v \& Olops + 076 P -

Sear R S AEANGS ) & \JOP ke

Maximum Allowable Deflection
Max. Critical to Assure Functional
Deflection Location Operability

©

o0 \& Dull Gear Sha Now <Te ¢ ¢ A




Table VII-A-22

SUMMARY OF VENDOR SETSMIC QUALIFICATION

DECAY HEAT REMOVAL PUMP 1P-58 A&B, 2P-58 A&B




Table VII-A-22 Decay Heat Removal Pump 1P-58 A&B, 2P-58 A&B

SEISMIC MARGIN EARTHQUAKE

SUMMARY OF EQUIPMENT

I. Plant Name: MIDLAND

.=
-

Utility: Consumers Power Company
2. Type: PWR

3. NSSS: B&W

4. A/E: Bechtel

II. Component Name: Decav HeaT Redovaw FumP
1. Scope: ( ) NSSS ( ¥ ) BOP

Model Number: K SMK = 1O %X\ 2)

Vendor: _Rabocock t Wilcax Ccorada L3

If the component is a cabinet or panel, name and model No. of the
devices included: /A

kR w ~n
- - -

5. Physical Description a. Appearance _dor'zontal wow=
b. Dimensions _ Wel <gec Lo [ m@»f
c. Weight waof sgec Loual sin ,-‘p,/"
6. Location: Building: _ B ' \iary ?\uL\ch\
Elevation: S&- O'] =

7. a. System in which located: Decgy ‘nog* MA core Q'\cc\_'«".-; Py E

b. Functional Description:

c. Is the equipment required for ( ) Hot Shutdown ( ) Cold Shutdown
() ) Both () Neither

8. Pertinent Reference Design Specifications:

=X ,} "S ‘*‘,:;¥ %se; o8-\ 000G 0% Agved 22112




I1I.

Equipment Qualfication Method:

Company that Prepared Report:

) Test (X ) Analysis ( ) Combination of Test
and Analysis

Qualification Report*: \\c=22-01®7- A \ -

(No., Title and Date) _& DSME Bwalyeis  4/25/013

Bechtel Document wo. : a/A

"
S

Company that Reviewed Report: Baw

3

I7. Vibration Input:

8

*NOTE:

Loads considered: a. ( X ) Seismic only
b. ( ) Hydrodynamic only
c. ( ) Combination of (a) and (b)
Method of Combining RRS: ( ) Absolute Sum ( ) SRSS (%)

ther,
specify)
Required Response Spectra e 3335 -El. SN -0
Damning Corresponding to RRS: OBE \%% SSE \e
Required Acceleration in Each Direction: ( X ) ZPA ( ) Other
specify
SSE S/S = A3 a F/B = .\'1% vV = | og
= 9

Were fatigue effects or other vibration loads considered?
() Yes (%X) No

If yes, describe loads considered and how they were treated in overall
qualification program:

I[f more than one report, complete items III thru VI for each report.



VI.

If Qualification by Analysis, then complete:
1. Method of Analysis:

( ) Static Analysis ( X ) Equivalent Static Analysis

( ) Dynamic Analysis: () Time-History ( ) Response Spectrum
2. Natural Fregquencies in Each Direction (Side/Side, Front/Back, Vertical):

SIS = __2Dcps F/IB= ___20ces V= __ >\Oces
3. Model Type: ( ) 3D ( )ao £t 1 W

( ) Finite Element ( ) Beam (Lumped Mass) ( X ) Closed Form
Solution

4. ( %) Computer Codes: Rty ASME TT P

Frequency Range and No. of modes considered: ]

( ) Hand Calculations:
5. Method of Combining Dynamic Responses: ( ) Absolute Sum ( X ) SRSS

{ ) Other:
(specify)

6. Damping: OBE \\o¥ Egugwﬁ‘ SSE Basis for the damping used:
7. Support Considerations in the model: “ivned mgg:;& - N T T
8. Critical Structural Elements:

Governing Load

or Response Seismic Total Stress
A. Identification Location Combinaticn Stress Stress Allowable
Foun onzon Ro\*s \\ovw\a\ i '('v" & AT & AT e 3,000 e«
%‘\.\L\\’Ov\ Flanwae “Cfp\\ﬂ\ + e ST el \l“\\tq'vs 10,2500
b:sg\nore‘tt\‘lv‘ﬂ\& \'V:vwa\\ #E‘ S’ 3‘3&::4?\'\ M, 553 97 LOBTO®
Q 9

Maximum Allowable Deflection
B. Max. Critical to Assure Functional
Deflection Location “nerability

o023y el d © Tempe'ler . OV4&"




o~

SMA 13701.05R003(VOLUME VII)

SEISMIC MARGIN REVIEW
Ml D_ENERGY ER PROJE

VOLUME VII

ELECTRICAL, CONTROL, INSTRUMENTATION
AND MECHANI EQUIPMENT MARG!

prepared for

poi

5
CONSUMERS POWER COMPANY
Jackson, Michigan OIq
February, 1983 ,J \')'.S*
L;”Z‘G
m STRUCTURAL
MECHANICS

e RSSOCIRTES

. . c. cop

51860 Birch Street, Newport Beach, Calif. 92660 (714) 833-7552



