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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 between 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 eiths.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
developing margins for the SME.

3

.

; Several generations of seismic in-structure response spectra

I have evolved in the Midland project and the date of purchase of the
'

equipment defined the particular generation of response spectra specified -
I for equipment qualification. Midland equipment qualification is

currently being reviewed by the purchasers to verify qualification to the
: latest SSE spectra. In the seismic margin study, original equipment

qualification documentation was compared to the appropriate SME spectra
to verify qualification and to compute tne ensuing margins.

,

Items of equipmeat, such as pumps, vessels, valves, electric
power and control cabinets were selected for review and verification for

,

,

the SME loading. The selected equipment represents a broad sampling of
,

VII-1-1
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the most important equipment required to achieve.a maintain a cold
shu tdown. 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 sunnarizes 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 equipnent 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 !

f Qualification Review Team) summaries.
'

,

| Individual equipment items and subsystems selected for
i evaluation were all verified to meet acceptance criteria formulated for

the SME. General acceptance criteria, for which the equipment was
demonstrated to comply, was presented in Chapter 9 of Volume I and is

( reiterated herein.
|- !

(

!
!

.

P
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2. EQUIPMENT SELECTION

Equipnent selected for review and development of seismic margins
against the SME represert 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 systens required to achieve a
cold shutdown are:

Reactor Coolant and Pressure Control

Makeup and Purification

Decay Heat Removal

Component Cooling Water

Service Water

Safeguards Chilled Water

Emergency Diesel Generator Fuel Oil Storage and Transfer

HVAC

Main Steam

Condensate and Feedwater (Auxiliary Feedwater System)

Emergency 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
| .
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The equipment items selected represent one or more of the most
important items in each of the systems listed 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 ma,jor category groupings are:

Electrical Power Distribution
Electrical Power Supply (AC & DC)

Instrumentation and Control Equipment
Mechanical Equipment

VII-2-2
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Mechanical equipment is further broken down to identify the purchaser
(Bechtel 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.

,

j

.
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Table VII-2-1

EQUIPMENT SELECTED FOR EVALUATION TO SME CRITERIA
i

! Electrical Power Distribution Equipraent Location

: 4160 V Main Switchgear lA05, 2A05 (Twelve cabinets / unit) Aux. Bldg. Control Tower, EL 614'
4160 V Main Switchgear lA06, 2A06 (Eleven cabinets / unit) Aux. Bldg. Control Tower, EL 614'

3 Motor Control Centers 1823, 2B23 Aux. Bldg. Control Tower, EL 614'
j Motor Control Centers 1824, 2B24 Aux. Bldg. Control Tower, EL 614'
! Motor Control Centers 1B43, 2B43 Aux. Bldg. Control Tower, EL 614'
; Motor Control Centers 1B44, 2B44 Aux. Bldg. Control Tower, EL 614'

Motor Control Centers 0B45, 0B46 Aux. Bldg. Control Tower, EL 685',

Motor Control Centers 1853, 2B53 Diesel Bldg.,EL 634'
Motor Control Centers 1B54, 2B54

, Diesel Bldg., EL 634'
Motor Control Centers 1855, 2B55 Aux. Bldg. Control Tower, EL 614'
Motor Control Centers 1856, 2B56 Aux. Bldg. Control Tower, EL 614'

? Motor Control Centers 1863, 2863 Service Water Pump Structure,EL 634'
Motor Control Centers 1864, 2B64 Service Water Pump' Structure,EL 634'
Motor Control Centers 0865, 0866 Service Water Pump Structure, EL 634'
Motor Control Centers 0868, 0B69 Service Water Pump Structure, EL 634'
Motor Control Centers 1879, 2B79 Aux. Bldg. Control Tower, EL 614'
Motor Control Centers 1880, 2880 Aux. Bldg. Control Tower, EL 614'

Electrical Power Supply Equipment (AC&DC) Location
Batteries and Battery Racks (125V),1D-1,10-2, 20-1, 2D-2 Aux. Bldg. Control Tower, EL 614'
Diesel Generator Units

Engine and Appendages 1G-ll, 1G-12, 2S-ll, 2G-12 Diesel Generator Bldg., EL 630'-0"
Neutral Grounding Cabinet 1G-llX, 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.)

Generator Control Panel IC-231, IC-232, 2C-231, 2C-232 Diesel Generator Bldg., EL 634'-6"

Engine Control Panel IC-111, 1C-ll2, 2C-111, 2C-ll2 Diesel Generator Bldg., EL 634'-6"

Generator Unit 1G-ll, 1G-12, 2G-11, 2G-12 Diesel Generator Bldg., EL 630'-0"

Exhaust Air Silencer 1M-101 A&B, 2M-101 A&B Diesel Generator Bldg., EL 664'-0"

Air Receiver Tank 1T-93 A-D, 2T-93 A-D Diesel Generator Bldg., EL 634'-0"

Air Intake Filter IF-19 A-D, 2F-19 A-D Diesel Generator Bldg., EL 664'-0"

Jacket Water Standpipe 1T-94 A&B, 2T-94 A&B Diesel Generator Bldg., EL 634'-6"

Auxiliary Skid and Equipment Diesel Generator Bldg., EL 634'-6"

Starting Air Skid and Equipment Diesel Generator Bldg., EL 634'-6"

Instrumentation and Control Equipment Location

Auxiliary Shutdown Panel 1C-ll4, 2C-ll4 Aux. Bldg. Elect. Wing, EL 659'-0"

;5 HVAC Control Cabinets for Diesel Generator 1C-175 A&B, 2C-175 A&B Diesel Generator Bldg., EL 664'-0"

[ HVAC Control Panel OC-151 Aux. Bldg. Control Tower, EL 685'-0"
E ESFAS Cabinet 1C-44, 2C-44 Aux. Bldg. Control Tower, EL 659'-0"

B0P Logic Cabinet 1C-166, 2C-166 Aux. Bldg. Elect. Wing, EL 659'-0"

Mechanical Equipment Location

Bechtel Purchased Equipment

Safeguards Chiller IVM59 A&B, 2VM59 A&B Main Aux. Bldg., EL 645'

Control Room HVAC OVM-01 A&B Aux. Bldg. Control Tower, EL 674'

Component Cooling Water Surge Tanks IT-73 A&B, 2T-73 A&B Main Aux. Bldg., EL 659'

Service Water Pumps OP-75 A-E SWPS, EL 634'-6"

Component Cooling Water Pumps 1P-73 A&B, 2P-73 A&B Main Aux. Bldg., EL 559'

Component Cooling Water Heat Exchanger lE-73 A&B, 2E-73 A&B Main Aux. Bldg., EL 559'

' ~ (. ::,f?h'
.
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Table VII-2-1

(Cont.)

Mechanical Equipment (Cont.) Location (Cont.)
Bechtel Purchased Equipment (Cont.)

Aux. Feed Pump (Electric) IP-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.

<
q: B&W Supplied Equipment

j' Decay Heat Removal Pump 1P-60 A&B, 2P-60 A&B Main Aux. Bldg., EL 568'

Decay Heat Removal Heat Exchanger lE-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'

.

O

o
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3. SEISMIC MARGIN METHODOLOGY

^

'

_

4
b

A review was conducted of the qualification reports'for each of
Y-'

the equipment items selected to determine the qualification procedure,
_

seismic input requirements, dynamic characteristics and equipmert 7-
response to the specified input. Results extracted from the test reports I
went compared to the required SME input to derive equipment margins. [

"

Throughout this report, the margin is denoted as FSME and is __

defined as the f actor 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 defomation limit if qualified by analysis, or to _

reach a response level equal to the achieved test level if qualified by h~
test.

For equipment qualified by testing, FSME was derived from the N
ratio of the test response spectrum (TRS) divided by the required

-

response spectrum (RRS) defined for the SME.

TRS

SME = g (3-1)F

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

as determined by 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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,

Typically, the damping specified for purposes of qualification was
one percent for Midland equipment and the test response spectra were defined
at one percent damping. In some instances, higher damping was justi#ied on
the basis of testing and the test response spectra were defined for the
higher damping values. The appropriate damping value for SME evaluation of
equipment is defined by Regulatory Guide 1.61 at three percent. The excep-
tion to this is the case of dynamic analysis of active equipment for which
two percent is specified. However, in deriving margins -for equipment quali-
fied by testing, the compcrison between the TRS and RRS was made on an equal
damping basis.

For structural failure modes of equipment qualified by analysis, the
seismic margin was defined as:

ag-cy
F (3-2)*
SME

aSME

where:

.

"A allowable stress from governing code=

#
N stress due to normal operating loads=

"SME stress due to the SME=

The allowable stress oA and appropriate load combinations are defined in
Volume I, Chapter 9 and are reiterated in this report in the description of
the margin derivation for each of the equipment items evaluated. For func-
tional failure modes of equipment qualified by analysis, F was derived

SME
from Equation 3-2, substituting appropriate deflections in place of stresses.

.

.

VII-3-2
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In many instances, the qualification reports did not separate
out the stress contribution of normal operating loads from the SSE
induced stresses. Stresses were computed via finite element modeling and
specified combinations of loading. In these cases, the seismic margin
against code allowable could not be directly derived for the SME without
review of the suppliers detailed analyses. This would entail a

significr% and unnecessary engineering effort, therefore, alternative
methe:h. were utilized to derive a conservative lower bound margin. One
of two scaling approaches were used where stress response to normal

operating loads and SSE loads could not be separated depending on whether:

1. SME spectra exceeded SSE spectra at the equipment
fundamental frequency

2. SSE spectra enveloped the SME. spectra at the equipment
fundamental frequency.

In the first case, the governing total stress derived from SSE
and normal operating loads was scaled by the ratio of SME/SSE spectral
acceleration and a conservative seismic margin was computed from:

A
F *
SME T (3-3)

T

where:

Sa
SME

"T * Sa ( SSE + "N) (3-4)
SSE

SaSME and SaSSE are the spectral accelerations for the SME and SSE

spectra defined at the equipment fundamental frequency and ( SSE + N)
is the combined stress response for the specified safe shutdown earthquake
plus normal load. For functional failure modes, allowable and predicted
displacements were substituted in Equations 3-3 and 3-4.

VII-3-3
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-

|

The resulting margin is conservative since the nomal 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 SSE plus normal load stress
response downward by the ratio of SIE/SSE is unconservative 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
nomal load response.

A
F "
SME T (3-5)

D

where:

"D "SSE + "N) (3-6)

If defomation was the governing criteria to assure function, the margin
was derived from Equation 3-5 using allowable and computed deformations.

In cases where piping is connected to mechanical equipment and
the SSE seismic margin for the piping / equipment interface resulted in the
minimum margin against code allowable, oifferent approaches for scaling
seismic response were necessary. Seismic induced nozzle loading on equip-
ment is principally dependent upon piping response and not equipment
response. Therefore, any scaling of response for a different spectrum
should be done on the basis of piping fundamental frequency in lieu of
equipment fundamental frequency. In general, actual piping frequencies
and seismic reactions at equipment nozzles were not conveniently available
unless the connecting piping was a system that had been selected for

VII-3-4
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independent evaluation as reported in Volume IX. As such, the following
conservative approach utilizing the readily available information was
used to scale equipment nozzle loads to upper bounds for t.he SME.

Initially, the equipment nozzle stresses, reported by the

supplier in his seismic qualification report, were scaled by the maximum
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 spectra
indicated that the frequency range where the SME exceeded the SSE was

generally 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
load, 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.

The next step was to compare the scaled nozzle stress response
to code allowable response. If positive margins resulted, no further
evaluation was necessary. If a negative margin resulted the following
further refinement was necessary.

A breakdown of computed nozzle reactions for selected connecting
pipe was obtained from the purchasers, Reference 34. The calculated SSE
induced nozzle loading was scaled upward by the maximum ratio of the
SME/SSE spectral acceleration. The resulting seismic induced nozzle loads
were still conservatively calculated due to the use of the maximum

VII-3-5
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ratio of the SME/SSE spectral acceleration for scaling seismic response.
The resulting nozzle stresses were compared to code allowables to develop
lower be"nd SME margins against code.

A- N
F (3-7)SME * a

S

where a is the scaled SME nozzle stress and is equal tos

fSME' ' i

I |iT3T "SSE I (3-8)#
s / max \ /

where cSSE is the seismic induced stress in the equipment nozzle for
the applicable SSE response spectrum and is obtained from the equipment
vendor design report.

Reference 25 advised that some difficulty has been experienced

with high strength, low alloy quenched and tempered bolts in meeting the
minimum specified yield strength requirements, and suggested that bolting
hardness be tested if the seismic margin against code allowable was
computed to be less than 1.3. Only one case occurs where the minimum

seismic margin for high' strength bolting is less than 1.3. That case is
clearly identified in this report and results from very conservative
scaling of nozzle load reactions.

VII-3-6
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4. SUMMARY AND CONCLUSIONS

Minimum conservatively computed seismic margins relative.to the
SE are listed in Table VII-4-1 for all items of equipment that were
evaluated. In all cases, the margins against ccfe allowable against
fanctional failure or against achieved test level are greater than 1.0
and the equipment is considered to be qualified for the SME.

The margins reported, herein, are applicable to the vendor
supplied equipment and the equipment hold down bolting. Table VII-4-1
is, therefore, felt to represent the minimum seismic margin of the
component and its anchorage. In Table VII-4-1, for each equipment item
listed, the method of qualification and the critical area of the

equipment for which the minimum margin exists are listed. If testing was
utilized in the original qualification, the test method is noted.

.

VII-4-1
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Table VII-4-1
i

SUMMARY OF SEISMIC MARGINS

Minimum
F

.
Qualification (1) Governing SME

Equipment Method Critical. Area (2) Margin (3) Notes

Main Switchgear lA05, 2A05 lest,(Random Input) N/A 6.10
|

Main Switchgear lA06, 2A06 Test,(Random Input) N/A 6.10
'

Motor Control Centers 1823, 2B23 Test,(Random Input) N/A >3.25

Motor Control Centers 1824, 2B24 Test,(Random Input) N/A >3.25

Motor Control Centers 1B43, 2B43 Test (Random Input) N/A >3.25

Motor Control Centers 1844, 2B44 Test,(Random Input) N/A >3.25

[.-.
Motor Cont.rol Centers 0845, 0846 Test,(Sine Beat) N/A 6.3

p Motor Control Centers 1B53, 2B53 Test,(Random Input) N/A >3.25

Motor Control Centers 1854, 2B54 Test,(Random Input) N/A 3.25
"

Motor Control Centers 1855, 2B55 Test,(Random Input) N/A > 3. 25

Motor Control Centers 1B56, 2B56 Test,(Random Input) N/A >3.25

Motor Control Centers 1863, 2B63 Test,(Random Input) N/A >3.25

Motor Control Centers 1864, 2864 Test,(Random Input) N/A >3.25

N/A >3.25
Motor Control Centers 0865, 0866 Test,(Random Input)

'

N/A >3.25
Motor Control Centers 0B68, 0869 Test,(Random Input)

Motor Control Centers 1B79, 2B79 Test,(Random Input) N/A >3.25

Motor Control Centers 1880, 2B80 Test,(Random Input) N/A >3.25

Motor Control Centers IC89, 2B89 Test,(Random Input) N/A >3.25 (9)

Motor Control Centers 1890, 2B90 Test,(Random Input) N/A >3.25 (9)

125V DC Batteries and Racks
101, 2D1, 102, 2D2 Anal. & Test Battery Rack Structures 2.24

(Random Input)

- _ _ - _ _ _ _ _ _ . _
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SUMMARY OF SEISMIC MARGINS (Cont.)

Minimum

Qualification Governing SME

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

Diesel Generator, Engine and Anal. & Test Engine and Turbo- >4.00
Appendages (Random Input) Charger Rolting

Diesel Generator, Neutral Grounding
Cabinet IG-llX, 2G-llX, IG-12X,
2G-12X Test,( Random Input) N/A 3.83

Diesel Generator, Gt.nerator Control
Panel 1C-231, 2C-231, 1C-232, 2C-232 Test,(Random Input) N/A 3.55

Diesel Generator, Engine Contrcl Panel
1C-111, 2C-lli, IC-112, 2C-l e r Test,(Random Input) N/A 1.5

Diesel Generator, Generator Unit Analysis Stator, beam adjacent
;5 1G-11, 2G-ll, IG-12, 2G-12 to foot pad 1.98

[ Diesel Generator, Exhaust Air Silencer
4, 1M-101 A&B, 2M-101 A&B Analysis Shell >1.24 (5)

Diesel Generator Intake Air Filter
1F-19 A-D, 2F-19 A-D Analysis Shell >1.86 (5)

Diesel Generator Jacket Water
Bolting at platform /

Standpipe IT-94 A&B, 2T-94 A&B Analysis support leg interface > 2. 06 (7 )

Diesel Generator Skid and Building
M ounted Auxiliaries Qualified by Testing (Random N/A >5.0

Tes ting Input)

Other Diesel Generator Building Analysis Misc. > 2.06 (lo)
Mounted Equipment

Auxiliary Shutdown Panel 1C-114, 2C-114 Analysis Support Angle (Struct.) 1.52 (4)
Devices Incomplete

Analysis & Test Angle Frame (Struct.) 25.2 (4)HVAC Control Cabinet IC-175A-B,
J)evices Incomplete2C-175A-B (Random Input)
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Table VII-4-1
'

SUMMARY OF SEISMIC MARGINS (Cont.)
i

. Qualification Governing Minimum
Equipment Method (1) Critical Area (2) SME Notes

Margin (3)

HVAC Control Panel Oc-151 Analysis a Test Roof Bar (Structurai 1.48 (4)
(Random Input) Devices incomplete

ESFAS 1C-44, 2C-44 Test, (Random Input) N/A 1.33

Balance of Plant Logic Cabinet
1C-166, 2C-166 Test, (Sine Beat) N/A 1.49

5 Safeguards Chiller, IVM-59A&B,2VM-59A&B Analysis a Testing Cooler Shell(Structural) >1.04 (5)
7 (Sine Beat) Control Panel 9.3 (4)

[ Control Room HVAC, OVM-01 A&B Analysis & Test Finned Coils 1.42
(Sine Sweep)

Component Cooling Water Surge Tank Analysis Tank Legs 1.31 (6)
1T-173 A&B, 2P-73 A&B

Service Water Pumps OP-75 A-E Analysis Anchor Bolts 1.50

Component Cooling Water Pumps Analysis Suction Nozzle 2.98
IP-73 A&B, 2P-73 A&B Flange

Component Cooling Water Heat Exchanger Analysis Anchor Bolts 1.34 (6)
lE-73 A&B, 2E-73 A&B

Auxiliary Feed Pump (Electric) Analysis Anchor Bolts >1.51 (7)
1P-05A, 2P-05A

Auxiliary Feed Pump (Turbine) Analysis Anchor Bolts >l.47 (7)
1P-05B, 2P-05B

Air Filtration Unit 0VM-79 A&B Analysis Door Frame >1.50 (7)

Decay Heat Removal Pump Analysis Flange Bolting 1.69 (8)
1P-60 A&B, 2P-60 A&B Foundation Bolting Incomplete
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SUMMARY OF SEISMIC MARGINS (Cont.)

Minimum

SMEQualification Governing

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

Decay Heat Exchanger IE-60 A&B, 1.23
2E-60 A&B Analysis Shell At Support

Makeup Pump 1P-58 A,B&C, 1.24 (7 )2P-58 A,B&C Analysis Anchor Bolts

.

Notes: '

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

C stress). For equipment qualified by test, the margin is defined as (test response / required response).<

h 2. Qualification test nothod is described in Sections 5 through 8 and in Appendix A.
Critical area is local region or component within a subsystem with the governing minimum margin.3.

4. 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 ratio5. of the SME to the SSE in effect at the time of equipment qualification.
Nozzle loading is unresolved pending camparison of computed piping nozzle reactions to load used by vendor6.
for design.
Margin based upon original design load since seismic and normal portion of design load could not be separated7.
out from information in design report. Safe shutdown earthquake load exceeded SME load.

Insufficient information in design report to factor nozzle loads and
8. Foundation bolting margin is incomplete.

inertial loads separately. SSE inertial loads are less than SME. Nozzle loads are greater. Resolution pending
receipt of more detailed information from vendor.

9. These units are not required for safe shutdown to cold condition.
10. Detailed margins not computed. Equipment less critically stressed than other items evaluated for SME.
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5. ELECTRICAL POWER DISTRIBUTION EQUIPMENT

All 4160 volt switchgear and all 460 volt motor control centers
required to achieve cold shutdown were evaluated for the SME. The

evaluation included a total of twenty-three (23) switchgear cabinets for
each plant unit, twelve (12) motor control center cabinets for each plant
unit plus six (6) motor control centers comon to both units. In
addition, four seismic category I switchgear cabinets not required to
achieve a cold shutdown were identical and are included in the SME
qualification.

Brief descriptions of the equipment, the qualification method,
seismic margin derivation, resulting margins and equipment for which the

margins are applicable are contained in the following sections.
Sumaries of the equipment qualification are contained in Appendix A.

5.1 Main Switchgear Cabinets

The main switchgear cabinets are located in the auxiliary
building control tower area at Elevation 614'-0". They distribute 4160
volt AC power to various seismic category 1 equipment required for safe
s hutdown. Seismic qualification test reports were reviewed for switch-
gear lA05, 2A05, lA06 and 2A06 . There are 12 switchgear cabinets in
lA05 and 11 switchgear cabinet in lA06. The cabinets in 2A05 and 2A06 are
identical to lA05 and 1A06, respectively.

Qualification was by multifrequency biaxial testing,
Reference 6. Appendix A, Table A-1 summarizes the qualification testing.
A comparison of the TRS and corresponding SME spectra are shown in Figures
VII-A-1-1 through VII-A-1-3 for the 3 principal axes. Fundamental fre-
quencies in the 3 axes were determined from sine sweep testing. The
lowest modes were 5 Hz side to side,15 Hz front to back and 23 Hz

vertical . Margins were determined using equation 3-1, comparing the TRS

VII-5-1
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to the SME spectra at the fundamental frequency in each direction. The
TRS was specified at one percent damping and one percent damped SME

spectra were used in the comparison between the TRS and SME spectra.
Margins derived from the comparison are:

F
SME

|
Front to Back 9.1

Side to Side 6.1

Vertical 15.0

5.2 Motor Control Centers (MCC)
A review of the seismic qualification data revealed that two

comprehensive test programs, Reference 7, qualified a total of
,

thirty-four (34) motor control centers utili. zed throughout the auxiliary
building, . diesel generator building and service water pump structure in
both plant units. Thirty of the thirty-four units are MCCs required to
achieve a cold shutdown. The MCCs are all Gould 6500 Series 460 volt
units. The thirty-four MCCs for which the qualification testing and
margins derived herein are applicable are:

MCC
Designation Location

0845 Auxiliary Bldg., Elev. 685'
0846 Auxiliary Bldg., Elev. 685'

~

1823 Auxiliary Bldg., Elev. 614'
1824 Auxiliary Bldg., Elev. 614'
1853 Diesel Gen. Bldg...Elev. 634'
1854 Diesel Gen. Bldg., Elev. 634'
1855 Auxiliary Bldg., Elev. 614'
1856 Auxili ary Bldg., Elev. 614 '

,

2823 Auxiliary Bldg., Elev. 614'
2B24 Auxiliary Bldg., Elev. 614'
P.853 Diesel Gen. C1dg., Elev. 634'
2B54 Diesel Gen. Bldg., Elev. 634'
2B55 Auxiliary Bldg., Elev. 614'

VII-5-2
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MCC
Designation Location

2B56 Auxiliary Bldg., Elev. 614'
1843 Auxiliary Bldg., Elev. 614'
1B44 Auxiliary Bldg., Elev. 614'
2B43 Auxiliary Bldg., Elev. 614'
2B44 Auxiliary Bldg., Elev. 614'
1863 Service Water Bldg., Elev. 634',

1864 Service Water Bldg., Elev. 634'
2B63 Service Water Bldg., Elev. 634'
2B64 Service Watar Bldg., Elev. 634'
0865 Service Water Bldg., Elev. 634'
0866 Service Water Bldg., Elev. 634' '

0B68 Service Water Bldg., Elev. 634'
,

0869 Service Water Bldg., Elev. 634'
1879 Auxiliary Bldg., Elev. 628'
1880 Auxiliary Bldg., Elev. 614'
2880 Auxiliary Bldg., Elev. 614 '
2B79 Auxiliary Bldg., Elev. 628'
1889 Auxiliary Bldg., Elev. 614'
1890 Auxiliary Bldg., Elev. 614'
2B89 Auxiliary Bldg., Elev. 614'
2B90 Auxiliary Bldg., Elev. 614'

Of the above list,1889,1B90, 2889 and 2B90 are the four units not
required for a safe shutdown to cold conditions.

Qualification was originally conducted by sine beat testing and
is sunmarized in Appendix A, Table A-2. Some additional units added to
the order contained a different type of motor starter and these units
were tested using multifrequency random input. A summary of the test
aualification is contained in Appendix A, Table A-3. The sine beat

1

testing resulted in greater response of the equipment and is applicable
to 0B45 and 0846. These units are at the highest elevation and experi-
ence the greatest response of any of the units installed. Of all the

.
VII-5-3

1



____ _ _ _ _ _ _ _ _ _ _ _ _

other MCC locations, the service water pump structure at Elevation
634'-6" has the most severe RRS at the equipment fundamental frequencies.

'

Two margins are consequently developed. One margin is based upon the
sine beat testing response and the RRS for the auxiliary building control
tower at 685'-0". The other margin was developed from the random input
TRS and the service water pump structure RRS at Elevation 634'-6".

Sine sweep testing was initially conducted to determine
fundamental frequencies in each direction. The fundamental modes were
10 Hz side to side, 8.75 Hz front to back and 35 Hz vertical. Sine beat
testing was biaxial. Ten cycles per beat were applied in the vertical
direction and 12 cycles per beat were applied in the 2 horizontal
directions. Maximum input accelerations without malfunction or relay
chatter were 1.55g side to side, 0.88g front to back and 1.2g vertical.
The amplification factor for 10 cycles per beat is 10 at 3 percent
equipment damping and is greater for 12 cycles per beat. The resulting 3
percent damped test response spectral accelerations are greater than
15.5g side to side, greater than 8.8g front to back and 12.0g vertical.

Review of the transmissibility plots and sine sweep resonant
frequency data reveals that the second mode frequencies for the front to
back and side to side directions are greater than 33 Hz and that there is
no significant coupling. Therefore, the sine beat test response spectra
does not require a reduction factor to account for multifrequency
response or multimode coupling.

Applying equation 3-1 the resulting margins applicable to 0845
and 0B46 are:

F
SME

Front to Back (E-W) 6.3

Side to Side (N-S) 17.6 -

Vertical 34.3

VII-5-4
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For the remaining margins, the TRS from the biaxial random input
TRS are compared to the service water pump structure RRS at Elevation
634'-6". These comparisons are shown in Figures VII-A-3-1 through
VII-A-3-3. The resulting margins derived for the equipment fundamental
frequencies are:

.

F
SME

.

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)

Emergency DC electrical power is supplied by 125 volt DC
batteries and emergency Al power is supplied by four oiesel generators,
two for each plant 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 tiu diesel generator package are contained in 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 and internal loads for the,

battery racks 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 Ly test were 8.5 Hz side to ide,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 f actor 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:

FSME * 2 24

1

!
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The batteries were tested using multifrequency biaxial random
i npu t. 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 numuar of
individual components that were qiialified by analysis and by test.
Margins were computed for the governing component or critical areas of
the units for the following categories.

.

Diesel Engine and Appendages

Neutral Grounding Cabinet

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 Engine and Aphendages 1G-11, 2G-11,1G-12 and 2G-12

The diesel engine and appendages are part of the diesel
generator system which provides 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
sunmary of the qualification report.

-
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Seismic margins were calculated using Equation 3-1 for items
qualified by testing and Equation 3-2 for items qualified by analysis.

- Typically, the design accelerations and TRS utilized in the equipment
qualification exceeded the corresponding SME accelerations and spectra by
large margins. For equipment qualified by analysis, computed seismic

'

stresses were scaled by tne appropriate ratics of SME/SSE to compute the
seismic margins for the SME.

Appendages quai 1fied by test did not govern seismic margins.
The engine block was demonstrated to act as a rigid body; thus, base mat
spectra were applicable to the engine appendages. Appendages were either
demonstrated by test to be rigid or were mcdified to be rigid. All
appendage tests had vibratory input levels exceeding 1.5g while the zero
period acceleration (ZPA) of the applicable RRS for the SME is only 0.25g
max. The margin between the resulting TRS and the RRS exceeded 6.0 in
all cases.

Engine appendages qualified include:

Governor

Overspeed Trip with Shutdown Valving
Engine Driven Lube Oil Pump
Engine Driven Fuel Oil Booster Pump

Engine Driven Jacket Water Pump
Turbochargers (2)

Intercooler
Lube Oil Inlet Pressure Strainer
Fuel Oil Strainer
Fuel Oil Filter

Solenoid Operated Air Start Valve
Lube Oil Strainer
Engine Mounted Starting Air Filter and Air Strainer

VII-6-3
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The governing seismic margins against code allowable are as
follows:

FStE

Engine Anchor Bolt: > 4.70

Turbocharger Bolt: > 4.00

Engine Appendages: > 6.00

Seismic margins against code allowables are governed by bolting
for the engine anchorage and turbocharger mounting. It should be noted
that the reported bolting margins are very conservative as they include
preload stress as well as seismic induced stress, even though preload
stress is not directly additive to the applied stress. In service, the

maximum induced shear stresses would not occur until friction frcm dead
weight and bolt preload is overcome and the seismic induced tension
stresses would reduce the preload stresses. The conservatively computed

'

minimum margin is greater than 4.0 for bolting, therefore, the
possibility of h'aving soft bolts with a reduced yield strength as low as
3/4 of code specification, Reference 25, does not alter the conclusion
that the diesel engine and appendages meet all seismic qualification
requirements for the SME.

6.2.2 Neutral Grounding Cabinet

The neutral grounding cabinet is part of the diesel generator
system. It is mounted in the diesel generator building at Elevation 652'.
Qualification was by multiaxial random input testing, Reference 17. The
test qualification is sugmarized in Appendix A, Section A-5-2.

Seismic margins relative to the TRS were calculated from
Equation 3-1. SME spectra for Elevation 664'-0" were used in the margin
derivation since they were the next highest elevation above the cabinet
mounting location. Appendix A, Figures A-5-2-1 through A-5-2-3 show the
comparison between the TRS and SME-RRS.

VII-6-4
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Cabinet fundamental frequencies determined by sine sweep testing
were 10 Hz side to 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:

F
SME

' Side to Side 4.25

Front to Back 3.83

Vertical 4.50
,

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

The generator control panels are located in the Diesel Generator
Building at Elevation 634'-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 summary
of the qualification report.

Seismic margins were calculated using Equation 3-1. SME one
'

percent 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 each of the three input directions is greater
than 1.5 times the frequency where the TRS do not envelope the SME-RRS.

l
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Therer e, the qualification test is considered applicable to qualify the
control panel for the SME. The resulting seismic margins at the panel's
fundamental frequencies are:

FSME

Side to Side 3.55

Front to Back 5.75

Vertical 5.3

6.2.4 Diesel Engine Control Panel 1C-111, 2C-111, 1C-112 and 2C-112
The diesel engine control panels are located in the Diesel

Generator Building at Elevation 634'-6" and provide the necessary cir-
cuitry and servo systems to control vital functions of the diesel engine.
Qualification of the panels was by testing (Reference 17). Refer to
Appendix A, Section A-5-4 for a sunmary of the qualification report.

Seismic margins were calculated using Equation 3-1. SME one

percent damped spectra were extrapolated from the existing SME floor
spectra and compared with the TRS of the qualification report. See
Appendix A, Figures VII-A-5-4-1 through VII-A-5-4-3.

The spectra comparisons revealed the TRS do not completely
envelope the SME spectra, but they do envelope the SME spectra at the

panel's fundamental frequencies. Also, the lowest fundamental frequency
for each of the three input directions is larger than 1.50 times the
frequencies where the TRS do not envelop the RRS. Therefore, the test is
considered valid to qualify the panels for the SME.

The resulting seismic margins at the panel's fundamental
frequencies are:

FSME

Side to Side 7.00

Front to Back 4.55

Vertical 1.50

VII-6-6
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6.2.5 Diesel Engine Generator

The generator provides AC power to essential equipment required
for safe shutdown of the plant. The generator is located in the Diesel
Generator Building at Elevation 634'-6". Qualification of the generator
was by finite element analysis (Reference 18). Refer to Appendix A,
Section A-5-5 for a summary of the qualification report.

The fundamental frequencies determined by analysis were 36 Hz side
to side,14 Hz front to back and 21 Hz vertical. A comparison of the SME

to SSE spectra used for qualification revealed that the SME was enveloped
by the SSE at 14 Hz but not at the higher frequencies. A maximum ratio of
1.7 of the SME/SSE occurred in the rigid range.

The governing stress delineated in the qualification report was,
therefore, f actored by the largest ratio of SME/SSE and the seismic margin
was ' calculated by Equation 3-3. The minimum seismic margin at the stator's
beam adjacent to the footpad connecting end plate was computed to be:

FSME = 1.98

The generator is considered _ qualified for the SME.

6.2.6 Building and Skid Mounted Diesel Generator Auxiliaries

Many of the items that make up the complete diesel generator
system are mounted on an auxiliary skid in front of the engine, on the air
starting skid or are building mounted. Qualification was by analysis and
test. Those items qualified by analysis include:

Starting Air Receiver Tank Elev. 634'-6"
Intake Air Filter Elev. 664'
Jacket Water and Lube Oil Coolers Elev. 634'-6"
Auxiliary Skid Elev. 634'-6"
Jacket Water Standpipe Elev. 634'-6"
Lube Oil Sump Tank Elev. 634'-6" ~

VII-6-7
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Inlet Air Silences Elev. 647'
Exhaust Air Silence Elev. 664'
Starting Air Skid Elev. 664'
Fuel Oil Dryer Tank Elev. 634'-6"

Additional items mounted on the auxiliary skid at the front of

the engine which were qualified by test include:

Motor Driven Lube Oil Pump (Auxiliary)
Motor Driven B and A Lube Oil Pump

Motor Driven Jacket Water Pump (Standby)

Motor Driven Jacket Water Pump (Heater Recirculating)
Motor Driven Fuel Oil Booster Pump

Pre-lube Filter
Lube Oil Filter
Fuel Oil Inlet Strainer

Other items qualified by test include:

Jacket Water Thermostatic Valve
Starting Air Compressor
Starting Air Dryer
Starting Air Cooler
Starting Air Check Valve

Many of the items were identical to previously qualified items
who's qualification level exceeded the specified SSE. A few items were
qualified by similarity to previously qualified items. All qualification

test data and a list of similarities were included in the qualification '

report. The only new item qualified by test was the starting air dryer.

In addition, analyses of pump shaf t c'eflections were conducted
to verify operability under seismic loading. The analyses were a
supplemental study to shake table qualification testing.

VII-6-8
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Most items wem 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 0.39 at Elevation 664'. The resulting
minimum seismic margin is:

F
SME = 5.0

The lowest 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

mounted 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 governing seismic margin was conservatively computed.at the
inlet nozzle ta 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

|
i
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maximum ratio of the SME spectral acceleration to the SSE design spectrum
spectral accelerations was 1.87. This ratio occurred in both the rigid

range for the vertical direction and in the 5 to 7 Hz range in the
horizontal direction. The nozzle stresses resulting from the design
nozzle loads were conservatively scaled upward by the 1.87 f actor and the
resulting stresses were compared to the faulted condition code allowable.
The resulting seismic margin is:

FSME > 1.24

This margin is overly conservative for several reasons which are:

1. Total nozzle load stress was scaled up since seismic stress
was not separated from thermal and weight stress.

2. The maximum ratio of the SME/SSE spectral acceleration was
" sed for scaling. This assumes that all inlet piping
response is in a single mode and single direction at the
discrete frequency where the maximum SME/SSE ratio occurs.

The next lowest margin calculated was for the intake air filter. The
original analysis was conducted assuming the filter to cantilever outward
from its mounting flange. No credit was taken for support offered by
support pads. The filter was determined by analysis to have frequencies
below the rigid range from 6.3 to 18.5 Hz. Comparison of the SME spectra
to the specified SSE spectra resulted in a maximum ratio of SME to SSE of
1.4 occurring in the vertical direction at 6.3 Hz. The conservatively
calculated seismic stress was increased by the maximum SME/SSE ratio of
1.4 to obtain an upper-bound SME stress. The resulting seismic margin
computed by Equation 3.2 was:

FSME > 1.86

Again, this is a very conservative value due to the conservatism of the
original analysis and the conservative scaling of the seismic stress.
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The third lowest seismic margin occurred in the jacket water
standpipe. In this case, the SE 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 platfom to support leg interf ace to be:

-
.

FSME > 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 analysis had margins in excess' of 2.06.

.
e

e
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7. INSTRUENTATION 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
accelet.itions will be greatest. The cabinets and their locations are
listed in Table VII-2-1.

7.1 AUXILIARY SHUTDOWN PANEL,1C-114 and 2C-ll4

The auxiliary shutdown panels provides a remote shutdown
'capability in the event that shutdown equipment or operating personnel in-

the control room am 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. Qualifica' tion 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 caPulated using
Equation 3-2. Loads from the qualification mport modal rea Spectrum

analysis were multiplied by the-factor:

S_ME spectral acceleration at 3% damping
Qualification spectral acceleration at 2% damping

.
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Spectral accelerations were compared at the panel first natural frequency.
' Since the analysis was for tw components of earthquake, the two load

cases, X+Y directions and Y+Z directions, were combined by SRSS to obtain.-

conservat4ve three component seismic loads.
i

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

i

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.4

t

1

2 7.2 HVAC Control Cabinet, 1C-175A-B and 2C-175A-B -

HVAC control cabinets C-175 control the HVAC systems for the
i Diesel Generator Building. The cabinets are located in the Auxiliary

Building Control Tower at Elevation 688'-0".

Qualification of the cabinets for structural integrity was by
i analysis (Reference 5). See Appendix A, Section A-7 for details and

results of the qualification. Qualificatio,. of devices within the

cabinet was by random motion tattin. , 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 infomation is completed and,

reviewed. ;

I

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:

.

F3 m = 25.2

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

7.3 HVAC Control Panel, No. OC-151

HVAC control panel OC-151 controls the HVAC system for the
auxiliary 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 af devices within the panel
was by random motion testing, References 31 and 32. Documentations of
the seismic qualification of a few internal devices has not been
compl eted. Therefore, the seismic margins reported are limited to the
structural elements of the control 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 fre%ency.
The SSE accelerations are those used in the original analysis. Since the

analysis was for two components of earthquake, the two load cases, X+Y
directions and Y+Z directions, were combined by SRSS to obtain conserva-

' tive three component seismic loads.

*
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The minimum seismic margin against code was determined to be in
*

the roof bar and was computed to be:
1

FSME = 1.48
1

i 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".
i
i

1 Qualification was by testing (Reference 3). See Appendix A,

i. Section A-9 for details and results of the qualification.
.

Seismic margins went 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
I 1.4 to account for potential floor sl'ab amplification of response (See ~

.

i 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
4

comparing the TRS to the SE-RRS at the fundamental frequency in eache

direction. The resulting margins are:

i

!

~

l
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Actuation Cabinet and Sensor Cabinet

FSW,

Front to Back 2.71

Side to Side 1.33

Vertical 1.41

ECCAS Conditioning Cabinet

Fsg -

Front to Back 1.38

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 unenveloped frequencies of the SME
spectra. In conclusion, the cabinet and instruments are considered
qualified for the SME.

.

7.5 B0P LOGIC CABINET, IC-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 2.0 . Ten beats of 10 cycles /9

beat at frequencies of 2-35 Hz were applied. The TRS was generated by

i
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scaling the input motion of 2.0g by the magnification (Q) f actor, as given
by Figure VII-A-10-1. For 10 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 f actor 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
because the cabinet is located next to an exterior wall.

.

The cabinet devices were qualified by biaxial, random vibration
tests. The TRS was assumed to be the test input levels of the devices
which were 15g side to side,10g front to back and Sg 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.

Amplification 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 f actors times the SME-SRSS spectrum shown in
Figure VII-A-10-2.
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The resulting minimum seismic margins calculated for the cabinet
and internal devices are:

4

{ F3g
;

cabinet: 3.50

devices: 1.49
:

The cabinet and internal devices are considered qualified for
' the SE.

~

.

,

!

!

!
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8. MECHANICAL EQUIPMENT

Seismic qualification documentation of selected active and

passive mechanical eqaipment items was reviewed and seismic margins were
derived for the SME. Equipment selected included' B0P 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.

Sumaries of the equipment qualification for the safe shutdown
earthquase am included in Appendix A. Brief descriptions of the equip -
ment, the method of qualification and derivation of the SE margins are
included in the following sections. In cases where nozzle loading
governed equipment margins, upper bounds on'SME to SSE scale factors werei

derived by spectra comparisons and original qualification nozzle load
' responses were scaled accordingly to develop SE nozzle load margins. In

some instances, this very conservative approach resulted in unsatis-
f actory margins and, therefore, actual nozzle loads were obtained from
detailed piping analysis prior to scaling. The resulting margins were
always found to be satisf actory when only the seismic reactions at
nozzles wem scaled.

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

; The safeguard 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
I (Reference 21). Refer to Appendix A, Section A-ll for a summary of the

qualification report.

The most critically stressed area, as determined from the ' design

j report, was the cooler shell at the economizer liquid outlet pipe.

| Stresses are principally caused by reactions from the economizer outlet'
j pipe, which is internal to the chiller and is included in the equipment

I
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dynamic analysis. 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 SE horizontal spectra are enveloped by the SSE
horizontal spectra but the SME vertical spectrum exceeds the SSE vertical
spectrum by an exceedance factor of 1.4 at the equipment fur.damental

f requency 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 f aulted condition allowable stresses. The
resulting margin was computed to be:

FSME = 1.26

The next most critical area identified in the design report was
the shell stresses in the cooler water box resulting 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 mport 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 allowable. The resulting lower bound
i seismic margin was:
!

FSME > 1.04

All 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/SSE spectra for the vertical direc-

tions while the SME was enveloped by the SSE in both
I
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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 loads and resulting shell stresses
were assumed to be 100 percent caused by the SSE and the
total stress was scaled upward.

The conservatively calculated SME margin demonstrates that the
safeguards chillers are qualified for the SME without further refinement
in scaling stresses or in further analysis of connectiag 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 SE-RRS throughout the test frequency range and was computed
to be:

FSME * 9 3

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-01A & OVM-01B

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 results 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 the corresponding SME
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accelerations, the calculated loads and stresses from the qualification
report were reduced by the minimum 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:

F
SME

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 margin reflects the
stiffer isolator condition. The stiffer isolators increased the
equipment's fundamental frequencies arti consequently, decreased the
. required design acceleration values.

8.3 COMPONENT COOLING WATER SURGE TANK

IT-173A, 2T-173A, 1T-173B & 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 spectral 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
is:

F
SME = 1.31

Computed 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 OP-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 hwizontal 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 mport 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

VII-8-5
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piping reaction loads were specified for design and these loads tend to
dominate the total stress at many critical locations. Since seismic
inertial loads on the rigid pipe connecting the SW pumps to the strainers
would 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:

F3gg

Pump Column: 2.9

Anchor Bolt: 1.5

Nozzle: 1.67

8.5 COMP 0NENT COOLING WATER PUMP
*

1P-73A, 2P-73A,1P-73B & 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 pumps are located in the Auxiliary Building at Elevations
584'-0" and 599'-0". Qualification of the pumps was by analysis
(Reference 20). Refer to Appendix A, Section A-15 for a sumary 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 resulted 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 (Sg+S)1 2.0 ST

In the above equation, Sg is the longitudinal stress in the hub, ST
is the tangential stress in the flange and S is the 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 loads.
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 perce1t of
this was due to the SSE. From this information, the dead weight, 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 SE/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 f aulted 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:

F
SME

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 COOLING WATER HEAT EXCHANGER

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

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 plant

:
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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
sununary of the qualification report.

The minimum 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 directions were
slightly less than the SSE design acceleration but exceeded the design
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:

F3g = 1.34

A margin of 1.34 meets the acceptance criteria of Reference 25 without
further consideration of the possible effects of sof ter than specified
bol ting.

Evaluation of the nozzles a'nd adjacent shell has not been
completed pending review of calculated piping reactions at nozzles.
Nozzle margins vill be included when developed.

8.7 AUXILIARY FEEDWATER PUMP (ELECTRIC MOTOR DRIVEN)

IP-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". Qualification of the pumps was
by analysis (Reference 22). Refer to Appendix A, Section A-17 for a
sunnary of the qualification report.

l
,
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The pump was determined by analysis to be rigid. The SE 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
SE/SSE in each of these component directions but the design nozzle
loading reactions were held constant. A subsequent review was conducted

.

of nozzle loads computed for i.he SSE plus normal operating conditions,
Reference 34. The SSE portion of the load was conservatively scaled by
the maximum ratio of the SE/SSE spectral acceleration. The resulting
combination of SE plus normal operating loads was much lower than the
specified design loads used in the calculation of F3g. Thus, the
margin computed using design nozzle loads and scaled inertial loads was
conservatively computed to be:

FSE > 1. 51

8.8 AUXILIARY FEEDWATER PUMP (TURBINE DRIVEN)

IP-05B & 2P-05B

The auxiliary feedwater 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 Buildin~g at Elevation 584'-0". Qualification of the
pumps was by analysis (Reference 23). Refer to Appendix A, Section A-18
for a sumary of the qualification report.

Seismic margins were calculated by Equation 3-2. The pumps were

determined by analysis to be rigid. The design zero period accelerations
in the horizontal directions were less than the corresponding SE
accelerations, but the vertical design acceleration was greater than the
vertical SE acceleration. Therefore, the seismic stress responses were
scaled by the appropriate zero period acceleration ratios to calculate
SE stresses.

*
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The minirum margin was computed in the anchor bolts using scaled
SME inertial loa;ing and design basis nozzle loading. A subsequent
review was consucted of nozzle loads calculated for the SSE and nomal
operating 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 FSME using
design nozzle loads was conservative. The resulting lower bound F

SME
is: .

F3g > 1.47

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

Tile air filtration units remove airborne radioactivity 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"
elevation of the auxiliary building control tower. Qualification was by
analysis (Reference 15). Refer to Appendix A, Section A-19 for the
surinary of the qualification mport.

.

The lowest 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
SE acceleration values even in the vertical direction. Since the
seismic stress components of the calculated design stresses were not
separated from the total stresses, the seismic margins mported are for
the design basis earthquake and are actually greater for the SME.

.

!
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The resulting seismic margins against code allowables are:

F
SME

Door Panel: 1.63

Vertical Door Frame: 1.50

The air filtration units are structurally qualified for the SME.

8.10 DECAY HEAT REMOVAL PUMP, IP-60A,1P-60B, 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".

4

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 stresses 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 nozzle 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 porcent in a single mode at the frequency where
the SME/SSE spectral acceleration 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 fl.snges in the event of a SME. Structural margins against code
allowable and a functional margin against a known test level for which
lcakage would not occur are presented.

Conservatively computed seismic margins at the pump flanges for

both a code allowable and a no leak criterion are:

FSME (Code Allowable) FSME (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 reactions 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 from 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. lE-608, 2E-60A and 2E-60B

! 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".

VII-8-12

.
*



*

.

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 SE 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 SE 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. All nozzle loading for
the SSE were conservatively increased by this factor. New total nozzle

loads (herein called SE nozzle loads) were calculated and evaluated to
determine the set of nozzle loads which would provide the maximum

stresses at the tubeside and she11 side 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 SE were determined by
scaling the original stresses of Reference 29 by the upper bound factors
of SE 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 SE nozzle loads were assumed to occur simultaneously on one heat

| exchanger. Inertial loadings were computed using 1.5 times the peak
spectral accelerations of the SE at three percent damping.

*

.

|
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The governing seismic margins against code allowables were
computed using Equation 3-7 and are: p

SME

Foundation Bolts: 1.95

Shell Stress at Fixed Saddle Support: 1.23

The bolt margin was greater than the supplemental ace ptance
criteria of Reference 25, therefore, no further consideration 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 makete 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 pung was demonstrated by analysis to be rigid. Inertial -
loading used in seismic design of the pump anchcrage exceeded the SE
inertial loading by f actors of greater than five in each of the three
directions. In the possible frequency range of attached piping, the SE
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

I loads. The resulting margin was:

F3g = 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
SE/SSE and are a major contributor to anchor bolt loading, detailed pipe

t
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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 the nozzle loads and an increased margin will be demonstrated
and included in the final report.

,

8.13 BALANCE OF PLANT VALVES

All B0P active valves within the ASME Class 1, 2 and 3 B0P
piping systems selected for independent analysis have been examined for
qualification to the SE. All valves were required to be qualified for
3g acceleration in any direction. Piping responses to the SE for all
valve locations did not exceed 3g. Therefore, all the valves examined
am 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.

.

3
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APPENDIX A

SUPNARY OF EQUIPMENT QUALIFICATION

FOR THE SAFE SHUTDOWN EARTHQUAKE

4
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,

A-1 Equipment Qualification Summaries
i

|

Summaries of seismic qualification of equipment selected for
the soismic 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 reflects qualification for the seismic loading specified
at the time of equipment purchase. This information is subsequently .

1

used in development of seismic margins for the seismic margin earthquake.
,

i

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- I

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 and Sheet 4 summarizes
qualifications by analysis. In cases where one or the other is not

1

applicable, the sheets are omitted to reduce volume. If equipment is'

qualified by both analysis and test, all summary sheets are included.

All references in the summaries to required input or resulting
l

I stress response pertain to the SSE specf fied at the time of purchase and
not the SME.

.

i
'

.
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Table VII-A-1

SUM 4ARY OF VENDOR SEISMIC QUALIFICATION

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

i
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Table VII-A-1 4160 V0LT SWITCHGEAR 1 A05, 2 A05,1 A06 and 2 A06

SEISMIC MARGIN EARTHQUAKE

SUMARY OF EQUIPMENT

I. Plant Name: MIDLAND

1. Utility: Consumers Power Company

2. Type: PWR

3. NSSS: B&W

4. A/E: Bechtel

II. Component Name: N qin 6ddc. M r C a b e- 5

1. Scope: ( ) NSSS ( K ) B0P

2. Model Number: 1- T-E b. . e 5 QV %'dchcear-g
1-7-E L er'so\ Ce vp ,3. Vendor: 9

4. If the component is a cabinet or panel, name and model No. of the
devices included: cia k suiA,.(beacg\ te Aullo; a b ek e',e d b u t
and a\\ skandard a\ecket :a\ oma me.chn:cdJwebaca,T(hQe c 40 o u a\'8s'e a kib e cenock fee h 4 oO dev'cex .

' '

n. Re. kangube c.a\:6eks
5. Physical Description a. Appearance 6:3 hee h c.

v v

b. Dimensions '2.(2-O" L ( LL*vJ t TSo" A C mud \ Awh

c. Weight \5 ;cr\ 5 \b c,.

6. Lccation: Building: kuv B\tka.- C owkrok Tnaer
d

i

Elevation: l,,\4 - O''

7. a. System in which located: %Abacocc heeh 9ctrieue. Nebat
J

i b. Functional Description: h b . 4 W O 4 c\ 4 A C. d e e r
| \

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

( % ) Both ( ) Neither

8. Pertinent Reference Design Specifications:

heb\el Spat. T '2_O - E '1 0 5

-_. _ _ -_



.

2_

I

III. Equipment Qualfication Method:
)

,

(t) Test ( ) Analysis ( ) Combination of Test |
'

and Analysis

Qualification Report *: 6 \o h-SoWL b ' m't Czek N s'en k'sen

yek Ac Chu \E. Wekr'eo\ b;fiyed %/,\,\9 k.(No., Title and Date) h

Bechtel Document No. : Tr10 -E7 mci-n2- \ b 7T?.0-E toc, 22A-)

Company that Prepared Report: 1-T- E Impe_es'a\ C oc7
Company that Reviewed ReJort: % chkeh

i IV. Vibration Input:

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

b. ( ) Hydrodynamic only

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

2. Method of Combining RRS: ( ) Absolute Sum ( ) SRSS (R) N/A
(Other,
specify)

3. Required Response Spectra : kue.3\da CMrol bu E\,bM'-d' '

4. Damping Corresponding to RRS: OBE \ /c SSE _ \ /o
5. Required Acceleration in Each Direction: ( X ) ZpA ( ) Other

(specify)

SSE S/S = \So F/B = ,/74 V= ,/8a
.

f f'

6. Were fatigue effects er other vibration loads considered?

( ) Yes ( %) 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.

.

w---- -,-,, .m&, ,,m ,- , ,- -,----y ---,--,r ,.-+w--,-g, - - - ,-,.e,, , - - - - , - , ~w, . -- --y g ----w--m- ,--
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V. If Qualification by Test, then Complete *: (X) random
( ) sine beat1. ( ) Single Frequency (%) Multi-Frequency:
( )

2. ( ) Single Axis (x) Multi-Axis
3. No. of Qualification Tests: OBE b SSE L, Other 4. - Skt Lup

(specify)

4. Frequency Range: . 5 - 5 0 c.7c
5. Natural Frequencies in Each Direction (Side / Side, Front /Back, Vertical):

S/S = 5 ; \3 T5.,~2.7;3\ F/B = \E \q 1.3 'll . 3m V = T5 1 1
6. Method of Detennining Natural Frequencies

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

7. TRS enveloping RRS using Multi-Frequency Test ( ) Yes (Attach TRS & RRS graphs

8. Input g-level Test:

SSE S/S = \M a F/B = \,864 V= .9%
V V Q

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

10. Test Results including modifications made: bikeh. aew mu\h senddo,
'e

d skukhoew -cam o w Audu. omk ahker a%E
d'

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

the -

ON0TE: If qualification by a combination of test and analysis, also complete
Item VI.

.
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FIGURE VII-A-1-2 TRS VS SME RRS, MOTOR CONTROL CENTERS,
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Table VII-A-2

SUP9tARY OF VENDOR SEISMIC QUALIFICATION

MOTOR CONTROL CENTER 08-45 and 08-46

.

h



Table VII-A-2 Motor Control Center 08-45 and 08-46

SEISMIC MARGIN EARTHQUAKE

SUPWARY OF EQUIPMENT

.

I. Plant Name: MIDLAND

1. Utility: Consumers Power Company

2. Type: PWR

3. NSSS: B&W

4. A/E: Bechtel

II. Component Name: Nokov- C odro\ C e.deys

1. Scope: ( ) NSSS ( x ) BOP

2. Model Number: Gou\A %oo sect 4s Nebt Gbei Ceders '

| 3. Vendor: b u \ A . b e_,
t .

4.
If the component is a cabinet or panel, dc_ .t:,,4 b \,s4

name and model No. of the
devices included: WL b oum\,0 |c

cQ ch ea ce s

5. Physical Description a. Appearance h 4m \se uk* ks
b. Dimensions 90" A % 1CN * Woush L
c. Weight (Eries)

__.

. 6. Location: Building: Auv . R\A,, . h 'e u\ bw. B\ Ac % nice \dder'4 q % 2t-
| >> a

! Elevation: Alavie s

7. a. System in which located: \lacious

b. Functional Description: b h A L O NJ eeaec
c. Is the equipment required for ( ) Hot Shutdown ( ) Cold Shutdown

( y ) Both ( ) Neither

8. Pertinent Reference Design Specifications:

behkd bec_ . T2_?_O - E -l
.

-- .- _ _ ,



-2-

III. Equipment Qualfication Method:

(K) Test ( ) Analysis ( ) Combination of Test
and Analysis

1

Qualification Report *: sc-140. Sdadt Cer4d/td'en h e,A koc
(No., Title and Date) C\a.,e \ E b,u s'p.sk , R Mei
Bechtel Document No. : mo - E7- 56-11

Company that Prepared Report: bu\1 .h e . ( uly\, L h e, A ,*., d

Company that Reviewed Report: htUc\
,

IV. Vibration Input:

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

b. ( ) tiydrodynamic only

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

2. Method of Combining RRS: ( ) Absoluta Sum ( ' ) SRSS (%) M /A
(Other,
specify)

3. Required Response Spectra : Aue. M. .- CoAce\bermef-o"
4. Damping Corresponding to RRS: OBE \'lo SSE \ '/o

| S. Required Acceleration in Each Direction: ( K ) ZPA ( )Other
'

(specify)

SSE S/S = . Ti o F/B = ,4 Y4 V= Yb.
' '

| f
6. Were fatigue effects or other vibration loads considered?'

( )Yes (M) No
If yes, describe loads considered and how they were treated in overali
qualification program:

.

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

_ _ _



L
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V. If Qualification by Test, then Complete *: ( ) random
(X) sine beat1. (X) Single Frequency ( ) Multi-Frequency:
( )

2. ( ) Single Axis (X ) Multi-Axis
3. No. of Qualification Tests: OBE \E SSE ~2.9 Other %e o- 2.

(specify)

4. Frequency Range: h bed d M S \Oh'55 ces

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

S/S = \O eps F/B = 6 ~15 cm V= ~SS cm

6. Method of Determining Natural Frequencies

( y ) Lab Test ( ) In-Situ Test ( ) Analysis.

7. TRS enveloping RRS using Multi-Frequency Test (ufA) Yes (Attach TRS & RRS grapt

8. Input g-level Test:

SSE S/S = \ , Gq F/B = 0 08. V= blo o
w s .s

9. Functional operability verified: ( X ) Yes ( ) .1o ( ) Not Applicable

10. Test Results including modifications made: T h M C_C m er e. quaYAIA ke

_k t. SSE bA a be cuened aca\e. beb. Auck bsk'% .h weh heba\ as
revised w precLas. W4 ed hWre., J vv

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

Oowe

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

.

'

|

i

.

- - - - - - - - - . , , - - , , ---- -,- u-- - - - - , - - - . - - . - - , - - - , - - - - .------,an . , . , -~,--v --



i
i

i

i!

.

' Table VII-A-3

St# NARY OF VENDOR SEISMIC QUALIFICATION
.

MOTOR CONTROL CENTERS

823, B24, B54, BS5, 856., 843, B44, B63, B64, Bf5, B66

B68, 869, B79, B80, B89, B90, Units 1 and 2

|

[

.

. - _ _ , , , -, , - , - . - - , _ . - -- -



' .

Table VII-A-3 Motor Control Centers
B23, B24, 353, 854, B55, B56, B43, 844, B63, B64, B65, B66,

868, 869, B79, B80, B89, 890, Units 1 and 2

SEISMIC MARGIN EARTHQUAKE|

SUP9(ARY OF EQUIPMENT

I. Plant Name: MIDLAND

1. Utility: Consumers Power Company

2. Type: PWR

3. NSSS: B&W

4. A/E: Bechtel

II. Component Name: \ho b Codro\ C,d en
1. Scope: ( ) NSSS ( K ) BOP

2. Model Number: C,eu\1 %oo SeAes Oder C Mro\Ceden '

6\d ; he3. Vendor:

4. If the component is a cabinet or panel, name and model No. of the
devices included: % Cec b auc.MCanMe. rmet be \'sst

oQ dev'ces .

5. Physical Description a. Appearance %doweu\c< cabiwds
a

b. Dimensions A o" d y 2 0" W t hloe;eud L

c. Weight (\]ar (e sh

Au<.MA . hiese\ C en .iM1. Scheter%q %cbe6. Location: Building: 3 3
Elevation: \lar's e s

7. a. System in which located: \}ar'sou ,c

b. Functional Description: bui A e. 160 N/
'

pe e r-
| c. Is the equipment required for ( ) Hot Shutdown ( ) Cold Shutdown
l

( y ) Both ( ) Neither

8. Pertinent Reference Design Specifications:

hW\ see. ,no - E T
,

1

.

-w , - - - . , , - - --
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III. Equipment Qualfication Method:

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

Qualification Report *: SC-%o %'%;c Cexk'sC!caki w %eork Coc"

(No., Title and Date) Q \ ass \E buIped , du\g \96\
Bechtel Document No. : mo- E 1 - 58- \\

Company that Prepared Report: C,.ou\d.he_. \e LokorakncIec,)

Company that Reviewed Report: Bechke)
IV. Vibration Input:

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

b. ( ) Hydrodynamic only

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

2. Method of Combining RRS: ( ) Absolute Sum ( ' ) SRSS (X) Q/A
(Other,
specify),

i
3. Required Response Spectra : Njacie s'

4. Damping Corresponding to RRS: OBE \ /, SSE \%

5. Required Acceleration in Each Direction: ( % ) ZPA ( ) Other
(specify)

|
I

SSE S/S = .27. F/B = .Da V= .\ %
| J ) 3
'

6. Were fatigue effects or other vibration loads considered?

( ) Yes (K) 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.

i

_ . _ . _ _ . - . .
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V. If Qualification by Test, then Complete *: (X) random
( ) sine beat1. ( ) Single-Frequency (X) Multi-Frequency:
( )

2. ( ) Single Axis (%) Multi-Axis
3. No. of Qualification Tests: OBE \G SSE \\ Other % t b em - 3

(specify)

4. Frequency Range: \- SD cos

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

S/S = \O c9s F/B = enstp V= 15cm

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 grap

8. Input g-level Test:

SSE S/S = OM L F/B = Lle V= \ , ) ai
a .> u

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

10. Test Results including modifications made: % 4tc. moet ouhA;d b L(,.

SSE buk a \ ease % = d awde 6ke Aunu te8mc. The ud Dc1Ald
was c'e.esed % 9< cLae. % se e. W Lee, J v J

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

k\eno

|
|

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

-
.

_ _ , - . - _ _ - - - __
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FIGURE VII-A-3-1 TRS VS SME RRS FOR MOTOR CONTROL CENTERS
'

' NORTH-SOUTH DIRECTION P;92 No.103
-

Report No. 4347;.2.

.

FULL SCALE SHOCK SPECTRUM (g Peak)
037633t

| 1.0 0 10 0 100 E 1000 0

j- DAMPING Q ,

t =
t e _

e -

|
.

,

I .
,

i.
[

,

, ,
' ' ., , , , ,

-- - --,

- --o O,

'a
' - -

4m

.d

$ |

-1- . ,

, ,

'

Q.,' ' I in
'

, i
' 1 ,0 &

- - * .

a, . .

.p_.u
t_

. . --,

"e " ', . , , ' ',,

>b, , , ,,1 '1 n r ,s.
I F

1_ _I s u
,

_- -

.- --._a.
_

( --
.

| /
'

g
(

. 5-+.
w ; -

h'
- R

. _s s. - -s.
--__ -_m

| 44M. - - <
e. -

[ _

'

tw -
=

0 1' /- - i <

i 2- ,

4 . . |. | r
. \

\ ;'

,

L f. ' I / - , t L s

# "
II / \ \g

g, :
-

--;
.

,/ , / ,
;; - ,s

,

e +c, , x s ,, ,
- - s i i s , , , , i

,

,

/g _# I \ 4 ' ' Ys

-5
s :

-

-
- _ .,__,g=ss- - -

. - --

,
-

-sys r t.
. .?

. _O.

. o - -m .a_,. t-
_

b, ,f : ''Q-sME. 3% ? --W _._ .y,
-

: ___

-
m , _-.- _ , - .

.

a =-- -

~_---.--
- - - ggy_ _ _

-- ; - :__._.' - EEBEi. W--

,

I

| -- | --.J_jd.M.' '

; l- .____-i_
, ,

. _, , , ,

4. , , .
i . , , , i i

a a a s arsem a : . 's a 4 : . r a s :-
1

- 10 s , s e i00 1000
.

1

*

Frequency (Hz) i

" ~ * *
Ams S-S/VcRT.

LOCAf!ON NO.La-6), CAM
-

n---.n- - - - - , . . . - _ _ - - , - _ , . , . _ _ _ _ , , , . , - . , , _



I )
.

FIGURE VII-A-3-2 TRS VS SME RRS FOR MOTOR CONTROL CENTERS p ,3 ,,, 7,
EAST-WEST DIRECTION meport No. 43472-1
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FIGURE VII-A-3-3 TRS VS SME RRS FOR MOTOR CONTROL CENTERS
VERTICAL DIRECTION '
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Table VII-A-4

SUMMARY OF VENDOR SEISMIC QUALIFICATION

125 VOLT DC BATTERIES AND RACKS

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

SEISMIC MARGIN EARTHQUAKE

SUM 4ARY OF EQUIPMENT

I. Plant Name: MIDLAND

1. Utility: Consumers Power Company

2. Type: PWR

3. NSSS: B&W

4. A/E: Bechtel

II. Component Name:

1. Scope: ( ) NSSS ( X ) B0P

2. Model Number: Tu m G,d bkkeviesk 4'A %(sJicRchs '

is a
Eddo 9ewec Sphems 'b' * s ' o w3. Vendor:

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

5. Physical Description a. Appearance \L LMeq tek on be.d radq
b. Dimensions n'-d' \_ t 49N x 35" A
c. Weight A \0,000 b.pm .

6. Location: Building: kuv. E\d C_ovdre\ Toe e e-

Elevation: lo \ 4'- O"r
i .

7. a. System in which located: \/orious
,

,

| b. Functional Description: ?rev*,An emsecuco dock b bC. meer-
* 'a 1

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

()l)Both ( ) Neither

8. Pertinent Reference Design Specifications:

& c.O e\ %7ec '1 2.~2.0 - E - \"2|
,

|
1 -

. .-
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BATTERY RACK

III. Equipment Qualfication Method:

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

(he.\d
Qualification Report *: 6. A-5-BO b A ~l-BO . Q ua\,'R As Mec Ed Ae.7
(No., Title and Date) '(," %. Lo sb \4tA%LL%44em hks A M8o

Bechtel Document No. : IT2.0 - E. -n - 9,3 -3

Company that Prepared Report: 'FWu hode,bc..

Company that Reviewed Report: he.Oek
'

IV. Vibration Input:

1. Loads c;nsidered: a. (%) Seismic only

b. ( ) Hydrodynamic only

c. ( ) Combination of (a) and (b)!

2. Method of Combining RRS: ( ) Absolute Sum ( ' ) SRSS (x) QlA
.(Other,

specify)

3. Required Response Spectra : kus.BL - C Ae\%ec B.L%'-o'

4. Damping Corresponding to RRS: OBE \% SSE \%

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

D ES id A) Y4tVES (~I 94')
|

| SSE S/S = L0a F/B = /,0 a V= o,7Jh
> A J

6. Were fatigue effects or other vibration loads considered?

| ( ) Yes (%) 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.



)
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V. If Qualification by Test, then Complete *: (%) random
( ) sine beat1. ( ) Single Frequency (%) Multi-Frequency:
( )

2. ( ) Single Axis (x) Multi-Axis
3. No. of Qualification Tests: OBE \O SSE ~7 Other h % yo-3

(specify)

4. Frequency Range: \ 40cp
5. Natural Frequencies in Each Direction (Side / Side, Front /Back, Vertical):

S/S = $G F/B = n,O c_p V= lt- e .7
6. Method of Determining Natural Frequencies

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

7. TRS enveloping RRS using Multi-Frequency Test ( % ) Yes (Attach TRS & RRS gras

8. Input g-level Test:

SSE S/S = 4,6 4 F/B = 4.% V= 's.c; e
v v a

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

10. Test Results including modifications made: L4 v cu\k me<e utel C<-

cwearison. JA anc\v4&o\ resw\h .'Tb Creuenta torre\d'ows we< c
very ' s o od ' ' '

t 11. Other fest performed (such as aging or fragility test, including results):
1

awP

|

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

.

--
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VI. 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 = 7,6 qs F/B = \O A\ et>s V= T2 N2. css
3. Model Type: (X) 3D ( ) 2D ( ) 1D

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

4. (x) Computer Codes: %? L\L

Frequency Range and No. of modes considered: 7A- W Lo d..p,
( ) Hand Calculations:

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

(specify)

SSE \*/. Basis for the damping used:6. Damping: OBE -

% dad be. v.nm'tw..b
7. Support Considerations in the model: % el summech A and e b O,

\ o C.nh'o + % ', '
| 8. Critical Structural Elements:
,

Governing Load
or Response Seismic Total Stress

A. Identification Location Combination Stress Stress Allowable

lhb k D & E. ' g \.0
(.h noch b\c) C _l%3 a

,

c.embeA dcenes
:.ch <\ >.

Maximum Allowable Deflection
B. Max. Critical to Assure Functional*

Deflection Location Operability

Ni A .
.
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BATTERIES

III. Equipment Qualfication Method:

( y) Test ( ) Analysis ( )CombinationofTest
and Analysis

(,bMecy)
Qualification Report *: k\o. Asco\-\. GEQ bamm - L, , e C=> ki \_eah

. y

(No., Title and Date) Acd E\eckelco\ %rne.e boer'es. dea 60.\AM
e '

Bechtel Document No. : 1T2.0_. E - t L- %Q- \

Company that Prepared Report: %\e Lakende5ts
Company that Reviewed Report: behkd

IV. Vibration Input:

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

b. ( ) Hydrodynamic only

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

2. Method of Combining RRS: ( ) Absolute Sum ( ' ) SRSS (%) MA
(Other,
specify)

kud\ A Cmk\ Twry\.ba'-o"3. Required Responsa Spectra :

4. Damping Carresponding to RRS: OBE \*lo SSE \ *lc,

; 5. Required Acceleration in Each Direction: ( X ) ZPA ( ) Other
! (specify)

!

SSE S/S = /,0 4 F/B = /t O 4 V= /, O 4 I
~ cr er i

6. Were fatigue effects or other vibration loads considered?j

( ) Yes (K) 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.

!

_ _ . _ . _ _ _ _ _ _ - - _ ___ . _ . . _ _ _
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V. If Qualification by Test, then Complete *: (X ) random
( ) sine beat1. ( ) Single Frequency (X) Mul ti-Frequency:
( )

2. ( ) Single Axis ( x) Multi-Axis
3. No. of Qualification Tests: OBE \O SSE ~2. Other %'m bem-3

(specify)
'

4. Frequency Range: \-40 c7 s

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

S/S = \\c em F/B = R O ces V= n e ,s

6. Method of Detennining Natural Frequencies

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

7. TRS enveloping RRS using Multi-Frequency Test ( y ) Yes (Attach TRS & RRS grap

8. Input g-level Test:

SSE S/S = \ ,ot . F/B = 2,s . V= 73%
- ; e

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

10. Test Results including modifications made: T he. b 4 ery advack M

w'Adad Oe. GSE , bok bekieta\\y ad drue_4urs\
'

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

| %MaMon heosure_ awl %eced k 'm - bdkeries o.eM bwere
v J v

\O . \9 a ck '7 Q Jears. he 20 9 ear- kmNev'ses were. useb la N9
seb.:cke.sbfawkwere. guanQ;.4.

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

|

.

_- _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ .
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FIGURE VII-A-4-1 TRS VS SME RRS,125 V DC BATTERIES
NORTH-SOUTH DIRECTION
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FIGbREVII-A-4-2 TRS VS SME RRS, 125 V DC BATTERIES
! EAST-WEST DIRECTION
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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

S M RY OF VFN00R SEISMIC QUALIFICATION

DIESEL ENGINE AND AUXILIARIES 1G-11, 1G-12, 20.;;, gg_;g

.
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Table VII-A-5-1 Diesel Engine and Auxiliaries 1G-11, 1G-12,
2G-ll, 2G-12

SEISMIC MARGIN EARTHQUAKE

SUMARY OF EQUIPMENT

I. Plant Name: MIDLAND

1. Utility: Consumers Power Company

2. Type: PWR

3. NSSS: B&W

4. A/E: Bechtel -

hese.\ Eng M, ad bbaf 2 5III. Component Name:

1. Scope: ( ) NSSS ( )( ) BOP

2. Model Number: basj-n-4. b*ese\ Generdec b4
3. Vendor: h\ogo\ Turb'me. he,

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

5. Physical Description a. Appearance h(es d E_ nc lo e.

b. Dimensions A p res. W\" L x \%"d x \\3" A
c. Weight A 100.000 %.q vm .

6. Location: Building: h{ew\ Generokov h u'd k s'o c
Elevation: L,% 4'- 6"

,

| 7. a. System in which located: Ewe en to AC 90,n e c
! e i

| b. Functional Description: hdAes mmaco newee b emp' ed
} repe d Le< A ' .64 &o .

'

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

| ( % ) Both ( ) Neither
'

8. Pertinent Reference Design Specifications:

DecN e\ %et 1220 - M\6
.

.

__ ___
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III. Equipment Qualfication Method:

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

Qualification Report *: h\ %% ,\jo\u#e 'l Adu'st Ood*M*cdlod
(No., Title and Date) b\ava\ Turb*e Le Wese\ Geoe< dor %k , pop \%8

Bechtel Document No. : Tr?_O - M\ S -% 10 - 3

Company that Prepared Report: Skruckuva\ Dpamse s hearch (orp.
*

Company that Reviewed Report: beUek
IV. Vibration Input:

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

b. ( ) Hydrodynamic only

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

2. Method of Combining RRS: ( ) Absolute Sum ( ' ) SRSS ( '/. ) d / A
(Other,
specify)

3. Required Response Spectra:t Diese.\ Geeeder 9)\hq. r,_\ Ag'.L" n y(C o"r
J

4. Damping Corresponding to RRS: OBE \ */o SSE \%
5. Required Acceleration in Each Direction: ( X ) ZPA ( ) Other

(specify)

SSE S/S = ,\ L F/B = . \~1 , V= .0%
- a -

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.

;

i

,
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If Qualification by Test, then Complete *:(LgM ( ) randomV.

( ) sine beat1. ( x. ) Single Frequency ( ) Multi-Frequency:
( ) >

2. (y,) Single Axis ( ) Multi-Axis
3. No. of Qualification Tests: OBE SSE Other hmome.%ank-\

(specify)

4. Frequency Range: \ - 40 em s

5. Natural Frequencies in Each Direction (Side / Side, Front /Back, Vertical):
-4 f

S/S = F/B = \0 cp V= --

6. Method of Detennining Natural Frequencies

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

7. TRS enveloping RRS using Multi-Frequency Test (d|A) Yes (Attach TRS & RRS grap?

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: L .*m e_ b\eek b.bm

r|Jk bekv Audec sAsma ut bMonas a
v e J

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.

4 y. Esp resposded as r' ejid NS* IDlh **h 4 31 SWy

So mou.4 w; skici fine !,, kh . M rada lldoa 2+

%d k6, a s k;d is ~ 4 u ud, e q,.a ~d G d d ou
i wm s %-n L % sis s w a [- d o ~& (1

.

N r * q u"M w sws.s a -f go /!r,

.
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V. If Qualification by Test, then Complete *:(b *ot. Ay?**h e ( M) randomy 3
( ) sine beat1. ( ) Single Frequency I. X) Multi-Frequency:
( )

2. ( ) Single Axis (K) Multi-Axis
3. No. of Qualification Tests: OBE \O SSE ~2- Other

(specify)

4. Frequency Range: \- 40 e 7 s

Natural Frequencies in Each Direction (Side / Side, bove./Back, Vertical.):5. Front
\lar(e s %c ese.k e ompone n7 . Ko A a,c e. o 33 e ys .

S/S = F/B = V=

6. Method of Detennining 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: Grnhe %g ), Q ia e dt u d Eo m
'

SSE S/S = F/B = V=
'

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

10. Test Results including modifications made: M\ ceee#eM eeee
cua\'ib d 1 b d-loco \ht wk dcubb,1

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

k\on e.

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

My- A I| ctpp>ndays kacl G ,d a man {d -[a p e o n a ha m
2h lh excep + Tu r ho cka q w, Sur( pu lbv a d G h-c
0iI Stnu nevi 7% se <<~tpa m hs v> m ,m ocls'|rk | -b

b ue-cy a bov#g 11 /4a.
-

in cre w

.

- - _ . - - - - - , , - , - - - - . . ,er-4
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If Qualification by Analysis, then complete: (Engs*#t)VI.

1. Method of Analysis:

( ) Static Analysis ( 'A ) Equivalent Static Analysis (.bb)

(X) Dynamic Analysis: ( ) Time-History ( )ResponseSpectrum
swc wakura\ b)wewcfront/Back, Vertical):on c.oncede. wunc\aMod(b.bwesk e_n

Direction (Side /S de,2. Natural Frequencies in Ea

F/B = d.7_.ces V=S/S = --

3. Model Type: (x) 3D ( ) 2D ( ) 10

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

4. (x) Computer Codes: Ak\S'(5
Frequency Range and No. of modes considered: -

( ) Hand Calculations:

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

(specify)

6. Damping: OBE \ lo SSE \ */o Basis for the damping used:

b h\A\ % c .

7. Support Considerations in the model: L d supc,L d webe V._ M.,

8. Critical Structural Elements:

Governing Load
or Response Seismic Total Stress

', A. Identification Location Combination Stress Stress Allowable
' ho CO Ps;kwc. hoc %W Morm\ 4 E' ~%CA ps', + .

34,ooops3 CA6 p', 4

+ g e, cab'ona\ \ c o ls c ch
pun .

,

Maximum Allowable Deflection
B. Max. Critical to Assure Functional*

| Deflection Location Operability

_ _ . _ ____



. .-. .. _. .

Table VII-A-5-2

St#9tARY OT VENDOR' SEISMIC QUALIFICATION

NEUTRAL GROUNDING CABINET

.
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Table VII-A-5-2 NEUTRAL GROUNDING CABINET

1

SEISMIC MARGIN EARTHQUAKE
|

SUM 4ARY OF EQUIPMENT

I. Plant Name: MIDLAND

1. Utility: Consumers Power Company

2. Type: PWR

3. NSSS: B&W

4. A/E: Bechtel

II. Component Name: kieu-\ cal Grouml's C aG \-
1. Scope: ( )NSSS ( x ) BOP

"
2. Mcdel Number: w er / *

3. Vendor: h\ooa\ 'Tuch(we ht,

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

a
*-

5. Physical Description a. Appearar.ce I k ka m u\a< cabs'w ek
u

b. Dimensions o .1 s p = .' 4 < # m /*s/ vp rf

[ c. Weight no4 ssee,(i d im hs4 esod
i

~

6. Location: Building: h(esd Csencder b's\ lia s'

Elevation: E\,L,5'1"-o"

7. a. System in which located: b+r e meu A C_ b w
a d

b. Functional Description:

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

| ( X ) Both ( ) Neither

| 8. Pertinent Reference Design Specifications:

beb\ %e t. 712 0 - A\ B
.

.

_ ____ - _.
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III. Equipment Qualfication Method:

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

Qualification Report *: No. S 810% Sehw*t '%d'm e d O#. Oc.ded
J

(No., Title and Date) Gsteuk' .aCabkd awk Omo C,mraker ( edre\ be\%6) , .M 1 B .
Bechtel Doctennt No. : Y? <_o - M \ 9h b 1 \ -3

Company that Prepared Report: N,de Laho r abe 'es
Company that Reviewed Report: hetNek

IV. Vibration Input:

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

b. ( ) Hydrodynamic only

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

2. Method of Combining RRS: ( ) Absolute Sum ( ' ) SRSS (K) Q f A
(Other,
specifyD|

,

'

Diese\ Gew, @ks - E\ . t.(,4'o" '3. Required Response Spectra <:

4. Damping Corresponding to RRS: OBE | 'l. SSE */. _

5. Required Acceleration in Each Direction: ( K ) ZPA ( ) Other
(specify)

SSE S/S = .n a F/B = , \'2. 4 V=_,OS. 1

.) ,) a
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: I

i
1

.

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

.

-- n - - - - - - - - - - - - , - , ,, _ . _ - - . - . _ _ _ _ _ _ _ _ _ _ _ _ _ . - _ _ _ _ _ . _ . . _ .-
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V. If Qualification by Test, then Complete *: ( 'A ) random
( ) sine beat1. ( ) Single Frequency ( x) Multi-Frequency:
( )

2. ( ) Single Axis ( A) Multi-Axis
3. No. of Qualification Tests: OBE \'1 SSE ~3 Other W b ow 'S

(specify)~

4. Fregaency Range: \ ~35 cm.

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

S/S = \O c9s F/B = 9 c9s V= \Sc7s
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 = .65g F/B = Soc V= 30c
v ; v

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

10. Test Results including modifications made: C.ab?we4 uns ekcuebrSo
,

_oy\@ei .

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

dowe

.

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

.

e

_ _ _ _
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FIGURE VII-A-5-2-1 TRS VS SME RRS, NEUTRAL GROUNDING CABINET
.

NORTH-SOUTH DIRECTIONi
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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 DIRECTIONi
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Table VII-A-5-3
,

SUMARY OF VENDOR S6ISMIC QUALIFICATION

GENERATOR CONTROL PANEL

e

d

i

!

.

1

:

!

.

.

--~ - ,_-r. .- ,,, __ __ _ - ,-. ~_ , _ , -- ---



Table VII-A-5-3 Generator Contral Panel

SEISMIC MARGIN EARTHQUAKE

SUMARY OF EQUIPMENT

,

I. Plant Name: MIDLAND

1. Utility: Consumers Power Company

2. Type: PWR

3. NSSS: B&W

4. A/E: Bechtel

II. Component Name: &necdor com b o\ h \
1. Scope: ( ) NSSS ( K ) B0P

2. Model Number: "oone" -

3. Vendor: h\ ava \ Turb*n o h c_ .
4. If the component is a cabinet or panel, name and model No. of the

devices included: ~%k *

m

5. Physical Description a. Appearance-Qedaccu\o< c.sh*md
a

b. Dimensions Ne f del,L~/s/ A m e llf h u. b W " /e rb
6

c. Weight ad de |im|d m qua W|tedth ept., *i

I

6. Location: Building: Diese\ beweeder hi\klu
Elevation: L~h4'-L,"

7. a. System in which located: Emeecen c s/ kC. b &
b. Functional Description:

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

( % ) Both ( ) Neither

8. Pertinent Reference Design Specifications:

% cd>\ S o c . 9'llO - u \ b
.

-. - ., - - . . -



- _ _ . . -- .- _ ... - - - . - _ . _ - -.

-2-

1

III. Equipment Qualfication Method:
4 ,

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

Qualification Report *: Na,5810'5 %es'selt %Mw e e8 O#. Oeded
J

(No., Title and Date) GsteubleCab'tek awk Oao beder ( ovked be\
%cu , Js ns.o

Bechtel Document No. : V2.lo - Mm ~M \ -3

Company that Prepared Report: \e \_aho r ak er 'es
Company that Reviewed Report: hec _Nek

IV. Vibration Input:'

1. i.oads considered: a. (%) Seismic only

b. ( ) Hydrodynsnic only

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

2. Method of Combining RRS: ( ) Absolute Sum ( ' ) SRSS (K) QfA4

(Otlier,
specify)4

3. Required Response Spectra : hku\ GewTsi Ae,.C \, u4' 6"

4. Damping Corn w ponding to RRS: OBE l *l. SSE \%
5. Required Acceleration in Each Direction: ( K ) ZPA ( )Other

(specify)
.

SSE S/S = .n a __,F/B = , \7. 4 V= ,CB .
a v v

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.

.- - -



_ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

-3-

V. If Qualification by Test, then Complete *: (%) random
( ) sine beat1. ( ) Single Frequency (X) Multi-Frequency:
( )

2. ( ) Single Axis (%) Multi-Axis
3. No. of Qualification Tests: OBE _ n SSE L Other h % ee ,-S

(specify)

4. Frequency Range: \ 55 eos

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

S/S = 7 eys F/B = 4s V= \4e7s3
6. Method of Detennining Natural Frequ.ncies

( >< ) Lab Test ( ) In-Situ Test ( ) Analysis

7. TRS enveloping RRS using Multi-Frequency Test ( % ) Yes (Attach TRS & RRS gra)
c4 pam\' b b-mb\

8. Input g-level Test: 2.fk bguerd es

SSE S/S = .Ma F/B = .bO , V= .T|o
a a s

9. Functional operability verif'ied: ( X ) Yes ( ) No ( ) Not Applicable

10. Test Results including modifications made: Ca W d was *bdum\\y

awk huethow a0 )ra,u a\*d le b .

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

k\n e
:

l

* NOTE: If qualification by a combination of test and analysis, also complete ;

Item VI. I

l
l
|

|

!.

|

|

|
|
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FIGURE VII-A-5-3-1 TRS VS SME RRS GENERATOR CONTROL PANELj
NORTH-SOUTH 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

SUPNARY OF VENDOR SEISMIC QUALIFICATION

DIESEL ENGINE CONTROL PANEL
4

e

i

,

I
J

{
.

9

!
.
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Table VII-A-5-4 Diessl Engina Control Panel

SEISMIC MARGIN EARTHQUAKE

SUMMARY OF EQUIPMENT

,

I. Plant Name: MIDLAND

1. Utility: Consumers Power Company

2. Type: PWR

3. NSSS: B&W

4. A/E: Bechtel

II Component Name: D*sese\ E.w (o 9, C on4ro\ 9an,\

1. Scope: ( )NSSS ( % ) B0P

bsemb\y k\o, \ A-70CA ;'l 10012. Model Number:

3. Vendor: D e.\ av ak Tu chn'n e L e.
4. If the component is a cabinet or panel, name and model No. of the

devices included: dcA. *
a,.

5. Physical Description a. Appearance T4edancu\or esb'rek
a

b. Dimensions M ob s uci /, 4 la a u o (, b ra fi m N por0
'

I

c. Weight X.)o Y c $2r > 5 01 10 quabkecbsm '
eoeoa

l '

6. Location: Building: Mse\ beweroke< bi\k s'ca
Elevation: LM '- L"

7. a. System in which located: Evw er a c o c v A C., b or

b. Functional Description: E mi & eMw \
c. Is the equipment required for ( ) Hot Shutdown ( ) Cold Shutdown

( % ) Both ( ) Neither

8. Pertinent Reference Design Specifications:

B ech ke\ S tec. T2.10 - M\b
.

-- g
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III. Equipment Qualfication Method:

(X) Test ( ) Analysis ( )CombinationofTest
and Analysis

Qualification Report *: A.ssios-\ . SeRm*c Tesh. % On e L o ,'w e
J u

(No.,TitleandDate) C.owhe\ Sant.k keuh\v Oo. W-lon9 m00\.
S un e. ,W7 6 8

Bechtel Document No. : 7110 - Mi 6 - T \ -3

Company that Prepared Report: \e. \ ahov abo $es

Company that Reviewed Report: hecNe.\
IV. Vibration Input:

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

b. ( ) Hydrodynamic only

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

2. Method of Combining RRS: ( ) Absolute Sum ( ' ) SRSS (%)Q/A
(Other,
specify)

3. Required Response Spectra i h\ 6# , %\ h - q\ .L' A'- t.,"

4. Damping Corresponding to RRS: OBE \*k SSE \ '/o

5. Required Acceleration in Each Direction: ( % ) ZPA ( ) Other
(specify)

SSE S/S = . \ -)_ a F/B = . \1, V= .oSc
a a -

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.



|
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V. If Qualification by Test, then Complete *: (%) random
( ) sine beat1. ( ) Single Frequency ( %) Multi-Frequency:
( )

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

3. No. of Qualification Tests: OBE \O SSE (o Other $'re %n e 'S
(speci fy)'

4. Frequency Range: \ ~55 ces

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

S/S = \4eos F/B = 4 c9s V= \D ce.

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/S = . 4.to a F/B = .% V= .W
-

-s a

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

10. Test Results including modifications made: "h p n w ,_\ 'm cua\'d!el

d <ue_kurokk i awk k mcNewa
S

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

Now e.

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

.

G

, _ .
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FIGURE VII-A-5-4-1 TRS VS SME RRS, ENGINE CONTROL PANEL ;
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FIGURE VII-A-5-4-2 TRS VS SME RRS ENGINE CONTROL PANEL
EAST-WESTDIREbTION
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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 GENEPJ. TOR ,

.

.

.

.



Table VII-A-5-5 Diesel Engine G:nerator,

SEISMIC MARGIN EARTHQUAKE

SUPNARY OF EQUIPMENT

I. Plant Name: MIDLAND

1. Utility: Consumers Power Company

2. Type: PWR

3. NSSS: B&W

4. A/E: Bechtel

II. Component Name: D'sese\ b fnc C7uerdo"
1. Scope: ( ) NSSS ( y. ) BOP

2. Model Number: 65 tJ1.5 \N A . 450 R9 A C,ewemkee *

3. Vendor: De \ava\ Turb'n e he,
.

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

5. Physical Description a. Appearance be ' orb \ Gewerolec

b. Dimensions \W L x \\3"wj % N3Y @
c. Weight 5B.MO \bs.

6. Location: Building: D'sese.\ ( me cab T$\k e
Elevation: L 34'- L " _

7. a. System in which located: Cm er,,aco A C_ 9ce e c

b. Functional Description: C-e# er h, C_ 9 om e e

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

( '() Both ( ) Neither

8. Pertinent Reference Design Specifications:

9 j\de\ $ en 7U O - \A\ E7,

:

|
|

*
.

I
_ _ _



-_. . -
--

.

-2-

III. Equipment Qualfication Method:

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

e_ LA s'ss oQ 6%1.5 RV A ,450 R9M -Qualification Report *: %ss *

3

(No., Title and Date) % choceus C,ewerab houa<y \O6
,

Bechtel Document No. : T2 2.0- u s 6 '':n t- 4
Company that Prepared Report: hr kec. ht,

Company that Reviewed Report: DecNd
IV. Vibration Input:

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

b. ( ) Hydrodynamic only

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

2. Method of Combining RRS: ( ) Absolute Sum ( ' ) SRSS (V) Q/A
(Other,
specify)

D'me! Gu ,8h . C.Upi'-6"3. Required Response Spectra :
. )

4. Damping Corresponding to RRS: OBE \ C/- SSE \%

5. Required Acceleration in Each_ Direction: ( V ) ZPA ( ) Other
(specify)

'

SSE S/S = . /dv F/B = ./2e V= . Ob
"f f

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:

4

.

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

;

L
-

. _ . . . . . - . _ -



,

|

-4-

VI. If Qualification by Analysis, then complete:

1. Method of Analysis:

( x) Static Analysis ( ) Equivalent Static Analysis

( x) Dynamic Analysis: ( ) Time-History ( X ) Response Spectrum

2. Naturel Frequencies in Each Direction (Side / Side, Front /Back, Vertical):
UtoTosO
S/S = % ces F/B = \4 ees V= 2\ ev.,

3. Model Type: (x) 3D ( ) 2D ( ) 1D

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

4. (X) Computer Codes: Ak\sys

Frequency Range and No. of modes considered: i4-u n en - Meh - n

( ) Hand Calculations:

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

(specify)

6. Damping: OBE \*lo SSE \% Basis for the damping used:

% %Me\ %e.
7. Support Considerations in the model: h A w e.-c A .,

8. Critical Structural Elements:

Governing Load
or Response Seismic Total Stress

A. Identification Location Combination Stress Stress Allowable
% br- h- oM.c. A 4= 3p map: go p,a 3 7;, ggaa g

Fo.49. A r.ow w.ek m g
i

*

9 .ka |eA \

1

|

Maximum Allowable Deflection
B. Max. Critical to Assure Functional I

*

Deflection Location Operability I

s/A

.
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Table VII-A-6

SUPNARY OF VENDOR SEISMIC QUALIFICATION

AUXILIARY SHUTDOWN PANEL

t
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Table VII-A-6 Auxiliary Shutdown Pans 1

SEISMIC MARGIN EARTHQUAKE

SUMMARY OF EQUIPMENT

.

I. Plant Name: MIDLAND

1. Utility: Consumers Power Company

2. Type: PWR

3. NSSS: B&W

4. A/E: Bechtel

Audhary %ukdow" 9^^*\II. Component Name:

1. Scope: ( i ) NSSS ( X ) B0P

2. Model Number: h\ \c-\d k 1C.-\\4 b Md\u} -

3. Vendor: \-\oc\o C_o g ,
4. If the component is a cabinet or panel, name and model No. of the

devices included: %Cw 6 beW\ bdet \ * -b
bl- T- 90% n#1 bt-3-AQ9

5. Physical Description a. Appearance % dcuu\a< eawok
d '

b. Dimensions \'10"L i~ sci W i9d'N
c. Weight L2.\5 \b s.

6. Location: Building: kut. B\h s 9ewdrM'on d*w e s
y c

Elevation: 669'-O'
7. a. System in which located: b\u\ks'w\ e. %i dt e vn s

b. Functional Description: (2%.4 e AuWlc.rh sLfdo Sof[.x
c. Is the equipment required for ( ) Hot Shutdown ( ) Cold Situtdown

(/)Both ( ) Neither

8. Pertinent Reference Design Specifications:

beOe\ he c -112_o - 3 ~2.02_
,

.



.

-2-

III. Equipment Qualfication Method:

( ) Test ( 'A ) Analysis ( ) Combination of Test
and Analysis

Qualification Report *: A.%Cnt-1 %6su'it b\u0s c8 E\edrica\ Codco\'

;

(No., Title and Date) bd \ C.\\4/~LC.\ \A \-R-%

Bechtel Document No. : T2.10 - T1oi- 104.-?_

. Company that Prepared Report: ba cak bd#ee/swa bsodhes hc,'

G ,J '

Company that Reviewed Report: B ec.M e\

IV. Vibration Input:
I

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

b. ( ) Hydrodynamic only

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

2. Method of Combining RRS: ( ) Absolute Sum ( ' ) SRSS (%) Q/A
(Other,
specify)

3. Required Response Spectra : ku< .%\l, .-bddio.6 -E\15'-:

4. Damping Corresponding to RRS: OBE 7 lo SSE 2 /.
5. Required Acceleration in Each Direction: ( X ) ZPA ( ) Other __

,

SSE S/S = '2 0 , F/B = .Tha V= . \ ~S a, .

a ~ a
6. Were fatigue effects or other vibration loads considered?

( ) Yes ( A) No
If yes, describe loads considered and how they were treated in overall
qualification program:

|
,

4

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

1
.

- __-- _ _ _ . _ _ . _ _ _ _ - _ _ _ _ . _ _ _ _ _ _ _ - .-__m



!
.

-4-

VI. If Qualification by Analysis, then complete:

1. Method of Analysis:

( ) Static Analysis ( ) Equivalent Static Analysis

( K) Dynamic Analysis: ( ) Time-History ( X ) Response Spectrum

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

S/S = \3.3 c.m F/B = \ 6,% em V= \S.3 c ,-

3. Model Type: ( X )' 3D ( ) 2D ( ) 1D

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

4. (X) Computer Codes: hA%( 6 .u6.%ee--
' c

Frequency Range and No. of modes considered: n - en cm - ~2.0 A.s

( ) Hand Calculations:

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

( ) Other:
(specify)

6. Damping: OBE 2.l. SSE '2 /. Basis for the damping used:

%e%d % e~c

7. Support Considerations in the model: h eA suwods A m\'s .J d
homo N o o' b em b as.

8. Critical Structural Elements:

Governing Load
or Response Seismic Total Stress

A. Identification Location Combination Stress Stress Allowable
%che * \s %<4.-

% < 4 .\ D+E, ~61oO p b4A\ p's 1 \,L o o p '.
w oo+ +
W ooge.

Maximum Allowable Deflection
8. Max. Critical to Assure Functional-

Deflection Location Operability

M/A

i

- - - - - - _ __ - ___ _ _ _ - , _ . _ - , , _ y -
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Table VII-A-7
i

SUPNARY OF VENDOR SEISMIC QUALIFICATIg

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

.

'

i

e t

!
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Table VII-A-7 HVAC Control Cabin:t, 1C 175A-B and 2C 175A-B

SEISMIC MARGIN EARTHQUAKE

SUMMARY OF EQUIPMENT

,

I. Plant Name: MIDLAND

1. Utility: Consumers Power Company

2. Type: PWR

3. NSSS: B&W

4. A/E: Bechtel

II. Component Name:

1. Scope: ( ) NSSS ( X ) B0P

2. Model Number: bd \c-\\%ls 1 It-n5 Ala Sec M\a 1 *

3. Vendor: Nor\o Corp,
.

4.
If the component is a cabinet or panel,\ Aw*eename and model No. of the
devices included: h C.c b hew \*, sks .

bl- 3-9 A9 bt- 3 - 9 AO . bt- 3 - 94\ l bt-3- RA'2.
,

5. Physical Description a. Appearance u\\ mouvAck veckanukar c.ak'mtk-
c

b. Dimensions %cf L y \d' W v 4.B"i-\

c. Weight T2.5 \bs.
6. Location: Building: kuv . %\la .- C_evAre\ Towee

c
Elevation: 665'-O"

7. a. System in which located: \-\\)M _mske,n 4che\ Gu.<decB\c\ .
3

b. Functional Descripticn: C_enkre\s 4% L sy ke.n
c. Is the equipment required for ( ) Hot Shutdown ( ) Cold Shutdown

( ) Both ( ) Neither

8. Pertinent Reference Design Specifications:

Rechke\ 6ee c. 7~D O - I '1.02
,



-2-

III. Equipment Qualfication Method:

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

Qualification Report *: b , %o n-5 %*ssmit 6 ks;s J 6 \\ % u d d G b c,

(No., Title and Date) Coded be\s \t-r1%/s; tc_-nc; Alt ; L .T16763
Bechtel Document No. : 7110- 3''2r 1 - \1ci - \

Company that Prepared Report: ba\ y -\-lc.a k Em E e er*m e kco "ake s hc,
O J

Company that Reviewed Report: bcW \
IV. Vibration Input:

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

b. (- ) Hydrodynamic only

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

2. Method of Combining RRS: ( ) Absolute Sum ( ' ) SRSS ( % ) kl / A
(Other,
specify)

?. Required Response Spectra : (Aud\1. 4bo\ Toe.E).1cf.o"
4. Damping Corresponding to RRS: OBE 2 lo SSE 2%
5. Required Acceleration in Each Direction: ( X ) ZPA ( )Other

(specify)

SSE S/S = .D a F/B = .1% V= .\ %
v .) a

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.

- . _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ .



. .

-4-

VI. 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/S = S L,) q s F/B = V2,4. ep V= m ,\ e m
'

3. Model Type: ( x) 3D ( ) 2D ( ) 10

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

Co q uk,c 9ce com4. (X) Computer Codes: $-br iwo

Frequency Range and No. of modes considered: n A - 3 Len. e7s %L mle ,

( ) Hand Calculations:

5. Mett.od of Combining Dynamic Responses: (X) Absolute Sum ( ) SRSS

( ) Other:
(specify)

6. Damping: OBE 2*/o SSE '7 /. Basis for the damping used:

% %A%\ % e. .

7. Support Considerations in the model: %' w l c 9 )ts oknAy b@ bc6,
8. Critical Structural Elements:

Governing Load
or Response Seismic Total Stress

A. Identification Location Combination Stress Stress Allowable

C a h % e. 4 u $ e , C e o - e bvE' 6-% ys % bha 7y.copd\

.

Ma).imum Allowable Deflection
B. Max. Critical 'a ': sure Functional*

.

Deflection Location Operability

M/A

_- .__ _ - - . - . .-



_ _ - ,___ _ _ _ _ . __ _

.

Table VII-A-8

SUMARY OF VENDOR SEISMIC QUALIFICATION

HVAC C0hTROL PANEL OC-151

.

O



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

SEISMIC MARGIN EARTHQUAKE

SUMMARY OF EQUIPMENT

I. Plant Name: MIDLAND

1. Utility: Consumers Power Company

2. Type: PWR

3. NSSS: B&W

4. A/E: Bechtel

II. Component Name: N\jAC. C_onkro\ Vo%\
1. Scope: ( ) NSSS ( X ) B0P

2. Model Number: hwe_\ OC -\5) b k\',A\aeA
3. Vendor: Nov-\o (or9

.

4. If the component is a cabinet or panel, name and model No. of the
devices included: Q,S ec b hkb\ hvkt b's4 s -

b\_- 3 - Qld-
5. Physical Description a. Appearance hebawaukar n anek

a s

b. Dimensions \44" L x 4%" vJ t 90" \-\
c. Weight illO \bs .

6. Location: Building: Aug.E\he - Q_enkro\ L ee
Q

Elevation: L B cs'- o "

7. a. System in which located: Ny. 6tdo }4 V A t.

b. Functional Description: A v 0 m el NVA('_ C_M mkg
c. Is the equipment required for ( ) Hot Shutdown ( ) Cold Shutdown

( X' ) Both ( ) Neither

8. Pertinent Reference Design Specifications:

beUe\ S ec_ . 7T2.0 - 3 201.-p,

- _ - .



-2-

/
III. Equipment Qualfication Method:

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

Qt lification Report *: k\o.%o'Y2.-(%iswde Labs A Eb4'r'su\ Coded

(No., Title and Date) b.\ oc\s\ pih\atl ~iP\ 4. (LA \ d2., ock WTI
Bechtel Document No. : 7 2.~7 O 'J'2.0 L - \ n%- \

Company that Prepared Report: bd[[cak Eubeer'mn bsodokes.hc.,
a J '

Company that Reviewed Report: h ehhd
IV. Vibration Input:

1. Loads considered: a. ( '/. ) Seismic only

b. ( ) Hydrodynamic only -

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

2. Method of Combining RRS: ( ) Absolute Sum ( ' ) SRSS ( '/. ) Q 'A
(Otter,
specify)

3. Required Response Spectra : L< 3\h C.c b\ he;E) ac.'-o"
4. Damping Corresponding to RRS: OBE '2.*l. SSE ~2 %

5. Required Acceleration in Each Direction: ( y ) ZPA ( ) Other
(specify)

SSE S/S = .h F/B = .24% V= . \%
o e v

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:

1

|
-

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

- - - - - _. - .
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1

VI. 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/S = \7 A ces F/B = \1.9 ens V= \q.9 ep
3. Model Type: (K) 3D ( ) 20 ( ) 1D

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

4. ( '/. ) Computer Codes:
$4wck.w a C o m e u k er- 9 t e e v n e$ e

Frequency Range.and No. of modes considered: \ 1 A - 4 A A e p ., b h e s - 2 0

( ) Hand Calculatiors:

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

(specify)

6. Damp _ing: OBE 2 /o SSE '2.'l. Basis for the damping used:

b h M d 7ec.
7. Support Considerations in the model: Ed om,eeb A mm\'s w\bd

'

8. Critical Structural Elements:

Governing Load
or Response Seismic Total Stress

A. Identification Location Combination Stress Stress Allowable

SecWow *9 RooQ 6e b46 \3 Mo p \%4 % 4 00 6-

.

Maximum Allowable Deflection
B. Max. Critical to Assure Functional*

Deflection Location Operability

u/A

._ .
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Table VII-A-9

SUPO4ARY OF VENDOR SEISMIC QUALIFICATION

ENGINEERED SAFETY FEATURES ACTUATION SYSTEM

:

,

6

9

9
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Table VII-A-9 Engin:ered Safety Features Actuation System

.

SEISMIC MARGIN EARTHQUAKE

SUMMARY OF EQUIPMENT

I. Plant Name: MIDLAND

1. Utility: Consumers Power Company

2. Type: PWR

3. NSSS: B&W

4. A/E: Bechtel

II. Component Name: Ewynutel %Qe.\y Yeakuees Ac.baMem hshe C.abek
1. Scope: ( ) NSSS ( X ) BOP

2. Model Number: \c.-44 h 1C-44 ke kl\m} '

3. Vendor: kubak-?on hhuddes Ine .
4. If the component is a cabinet or panel .name and model Ng. of the

devices included: hhc -b o ud*M c.ahJen regect.

5. Physical Description a. Appearance Rodumukar ebbeks
Q

b. Dimensions \%''L Y 30"W i 9 d A
c. Weight % 7 O % s.

6. Location: Building: kue. E\1a - Con-kro\ Tou3er--

Q
Elevation: 6 % Ci'- o"

7. a. System in which located: E.5 F M

b. Functional Description: 'Wd uC1 acu[wed
i \ '

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

([)Both ( ) Neither

8. Pertinent Reference Design Specifications:

bcOd 6 et TY2.0 - 3 - 1017,
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III. Equipment Qualfication Method:
j

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

Qualification Report *: Se'ss 'c. quays { cabs'e m Royd Oo E-\ h wer<1
(No., Title and Date) bCe.4s,, h b t n kch e k?ow b, dm , hune M.\O S

'

Bechtel Document No. : 12.10 - 3- 1o 1 - 1S S - 3

Company that Prepared Report: kukemklewlokushles. Int.(%\eb
Company that Reviewed Report: hecNek

IV. Vibration Input:

1. Loads considered: a. ('/) Seismic only

b. ( ) Hydrodynamic only

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

2. Method of Combining RRS: ( ) Absolute Sum ( ' ) SRSS (%) Q/A
(Ot1er,
specify)

kut M,\ A s- C.oArekTe oce 9.'J'3. Required Response Spectra :
a -

24 SSE ^ /,C4. Damping Corresponding to RRS: OBE
_

5. Required Acceleration in Each Direction: ( % ) ZPA ( ' Other
(speci*y)

SSE S/S = .The F/B = .na V= .N
a a a

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.

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

( ) sine beat1. ( ) Single Frequency ( X) Mul ti-Frequency:
( )

2. ( ) Single Axis (K) Multi-Axis
3. No. of Qualification Tests: OBE \O SSE tE Other b'.a S w m 'S

(specify)

4. Frequency Range: \ 40 eem
5. Natural Frequencics in Each Direction (Side / Side, Front /Back, Vertical):

S/S = 6.\ q s F/B = \O .7 c m V= ": .-

6. Method of Detennining 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 = \.0 4 F/B = \ Oa V= .\S

v v -

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

10. Test Results including modifications made: Cabkd was <Avudumb
ad bek|mdo o u a\'A E d S c 4be %Ee

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

idowc_

CN0TE: If qualification by a combination of test and analysis. also complete
Item VI.

.

e
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FIGURE VII-A-9-1 TRS VS SME RRS, ESF ACTUATION SYSTEM CABINET
NORTH-SOUTH DIRECTION
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FIGURE VII-A-9-2 TRS VS SME RRS, ESF ACTUATION SYSTEM CABINET
EAST-WEST DIRECTION
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FIGURE VII-A-9-3 TRS VS SME RRS -ESF ACTUATION SYSTEM CABINET
VERTICAL DIRECTION |
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Table VII-A-10

~

SU N RY OF VENDOR SEISMIC QUALIFICATION

BALANCE OF PLANT LOGIC CABINET. 1C-166 and 2C-166

,

I

.

j

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

SEISMIC MARGIN EARTHQUAKE

SUMMARY OF EQUIPMENT

.

I. Plant Name: MIDLAND

1. Utility: Consumers Power Company

2. Type: PWR

3. NSSS: B&W

4. A/E: Bechtel

Q,OP \_c>p C.a\o?wdII. Component Name:

1. Scope: ( ) NSSS ( K ) B0P

2. Model Number: t4 - 1E S 54y\e_ * K h ek '

,

3. Vendor: hv bom Co.
.

4. If the component is a cabinet or panel, name gnd model No. of the
devices included: % Cee b b ices c ua\\ We c k bn r eyck

5. Physical Description a. Appearance Reckawau\ac caWweh
G

b. Dimensions \o4"L K 3LYW % PA" M
c. Weight (u A ov a\akh e\

6. Location: Building: k ue . %\le, _. beA ech*nm &c c.
J u

Elevation: L,59'- o"

7. a. System in which located: L\bk , od e ms
,

b. Functional Description: GOP t 4o m Cmd a l
c. Is the equipment required for ( ) Hot Shutdown ( ) Cold Shutdown

( Y ) Both ( ) Neither

8. Pertinent Reference Design Specifications:

BetOd he c_ T2.10 ~104
,

1

_ __
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III. EquipmentQualficationMethod:(Roc.k)

(x) Test ( ) Analysis ( )CombinationofTest
and Analysis

Qualification Report *: do.T& -\ois Se'ssy 'c 4 ( b r A * m 'T. A e 8

(No., Title and Date) u-7_E5 cA \t AS pc. ?_00 h k;Su\y,\ h
Bechtel Document No. : 'T2?2.0 - 3'2.04 "S'S - 3

Company that Prepared Report: Wo A ero C_ o ,

Company that Reviewed Report: hb\ 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 ( %) QJA

(Other,
specify)

kuv.B\da-bddfodaa rd.V:i3. Required Response Spectra :
a w

4. Damping Corresponding to RRS: OBE (% SSE Plo
5. Required Acceleration in Each Direction: ( X ) ZPA ( )Other

(specify)

SSE S/S = .'2'S q F/B = .'2.\ q V= .\~5 a |
'

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:

|
I

.

I

.

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

,

, , , - - , . - - - , , , -- - - - ,, ,-- , ,- - -- ,
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:

V. If Qualification by Test, then Complete *: ( ) random
(X ) sine beat1. (% ) Single Frequency ( ) Multi-Frequency:
( )

2. (X) Single Axis ( ) Multi-Axis
3. No. of Qualification Tests: OBE 3 SSE 3 Other b m e, b l. L

(specify)

4. Frequency Range: \ - Sc; ces

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

S/S = 6ep F/B = \cs ep V= ~ 3% ,.s

6. Method of Determining Natural Frequencies

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

7. TRS enveloping RRS using Multi-Frequency Test ( ) Yes (Attach TRS & RRS grap:

8. Input g-level Test:

SSE S/S = 7.0 a F/B = 1.o. V= 2.o,
a e-

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

10. Test Results including modifications made: % ,. va A # cuw R b e wh

A m e su = A m<e uhes*m d b eres,ewh A m u hudy M. Cbratat

%.v.a m m a w a~ c aca.e y." a
11. Other test performed (such as aging or fragnity test, including results):

k\one

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

.

.

4

- - - , ,- , ,
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1

III. Equipment Qualfication Method: (%*ced

(%) Test ( ) Analysis ( )CombinationofTest
and Analysis

Qualification Report *: b._QO AAB\\ b Q o AABM Fowbaco Co,

(No., Title and Date) Coveerde QuaMk koeacetlak T eTesh hoA S4 P
Bechtel Document No. : 7110 - 3104. - Sol- \
Company that Prepared Report: Votbee o Co,

Company that Reviewed Report: htOe_\
IV. Vibration Input:

-) Seismic only1. Loads considered: a. s

b. ( ) Hydrodynamic only

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

2. Method of Combining RRS: ( ) Absolute Sum ( ' ) SRSS (g ) u/A
(Other,
specify)

3. Required Response Spectra : k< .B\A -hMJ;u -cu.de'

4. Damping Corresponding to RRS: OBE \'/. SSE \*/o

5. Required Acceleration in Each Direction: ( K ) ZPA ( ) Other
(specify)

SSE S/S = . rs, F/B = .1\q V= .Go
_, a a

6. Were fatigue effects or other vibration loads considered?

( ) Yes ( %) 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.

.

- - . _. _ _ _ _ _ _ _ _ _ -
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V. If Qualification by Test, then Complete *: (X) random
( ) sine beat1. ( ) Single Frequency (%) Multi-Frequency:
( )

2. ( ) Single Axis ( X) Multi-Axis
3. No. of Qualification Tests: OBE \O SSE ~2._ Other

(specify)

4. Frequency Range: \_ soo e7s
5. Natural Frequencies in Each Direction (Side / Side, Fronc/Back, Vertical):

(gou A e b ~~m e O
S/S = F/B = Vo

6. Method of Determining Natural Frequencies G/A

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

7. TRS enveloping RRS using Multi-Frequency Test ( b ) Yes (Attach TRS & RRS grap

8. Input g-level Test:

SSE S/S = \%. - F/B = \oe. V= 5c.
v a v

9. Functional operability verified: ( x ) Yes 4 ( ) No ( ) Not Applicable

10. Test Results including modifications made: M\ dw*m een be.k ~ ~\
hNr &sNe .

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

d o s a.

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

.

t

I
*

t

_ - _ . _ _ . - - _ - - - _ __
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FIGURE Vil-A-10-1 AMPLfFICATION FACTOR FOR SINE BEAT TESTING
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Table .;I-A-11 Safeguards Chiller IVM-59A, IVM-598, 2VM-59A and 2VM-59B

SEISMIC MARGIN EARTHQUAKE

SUMMARY OF EQUIPMENT

I. Plant Name: MIDLAND

1. Utility: Consumers Power Company

2. Type: PWR

3. NSSS: B&W

4. A/E: Bechtel

II. Component Name: Sa@ecuard Ch\\\er
a

1. Scope: ( ) NSSS ( X ) B0P

2. Model Number: C_ed AQoca\ \ldl ch;brs '

- v ,

3. Vendor: Carr'a r- kk C_m A N o 'm s Cnwvou)J '

4. If the component is a cabinet or panel, name and model No. of the
devices included: LAL o u A Olc Alo. cemeA

5. Physical Description a. Appearance Llovitodd !b.I En'uov
b. Dimensions

c. Weight itoon h ( A , .s , A

6. Location: Building: kud\ s'ar v Du1\ d[wa
' J

Elevation: b46 '- t3 "

7. a. System in which located: Lv i li, r y 36 \cli~, AVAC

b. Functional Description: Provides eLilld<vde- 4, L Gy M s N " "--_

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

(/)Both ( ) Neither

8. Pertinent Reference Design Specifications:

b dd M 5 4 c- 7 2.1 0 _ u \ & 67

_ .. - - - .-. _. . _ .



-2-

III. Equipment Qualfication Method:

( ) Test (4) Analysis ( ) Combination of Test
and Analysis

(b \(tn 54 ma ku\q s J Amda C,L',Cu \Qualification Report *: a

(No., Title and Date) L'au'd Cb%rs 4e Cema .n b,A Mbh WA, Q\,\OL
Bechtel Document No. : Tr2.0 - M \ 4\ - M - \
Company that Prepared Report: k\ub Cer 9c,. M em
Company that Reviewed Report: McOck

IV. Vibration Input:

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

b. ( ) Hydrodynamic only

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

2. Method of Combining RRS: ( ) Absolute Sum ( ) SRSS (%) bl/ A
(Other,
specify)

3. Required Response Spectra : hw . @ h L15'-o"
4. Damping Corresponding to RRS: OBE \/. SSE \ /a

5. Required Acceleration in Each Direction: ( % ) ZPA ( ) Other
(specify)

SSE S/S = , /fa F/B = .oldo V= , /d a
f f f6. Were fatigue effects or other vibration loaos considered?

( ) Yes (%) 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.

_ . . , _ _ _ _ _ _ _ __ - _ , . - _ _ - - - _ - . _ _ _
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V. If Qualification by Test, then Complete *: ( ) random

()[) sine beat1. (/) Single Frequency ( ) Multi-Frequency:
(X ) hsoma.a Gy

2. ( ) Single Axis (/) Multi-Axis f be, /o cye Iof

3. No. of Qualification Tests: OBE SSE / Other
(specify)

4. Frequency Range: /- 48 hb
e

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

S/S = N N/0 F/B = V=-

# "
6. Method of Determining Natural Frequencies Se o ,/, #" 7]n e ,

'(y)LabTest ( ) In-Situ Test ( ) Analysis

7. TRS enveloping RRS using Multi-Frequency Test ( ) Yes (Attach TRS & RRS graphs

ark /,77g, q(( nree diMN8. Input g-level Test:

SSE S/S = F/B = V=

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

10. Test Results including modifications made: A u [ /r ems [/ ope /
q aa N t k| bb S&& G fu wbm i kr 3 015-

'J
O[her test performed (such as aging or fragility test, including results):11. t

}) M

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

.

i



|
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VI. If Qualification by Analysis, then complete:

1. Method of Analysis:

( ) Stat.ic 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 = >14.L e n F/B = 24,6 e p V= 7 24..Len

3. Model Type: (M) 3D ( ) 2D ( ) 10

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

4. (%) Computer Codes: 5%RbWE ; %QcAR bWtoM
Frequency Range and No. of modes considered: da *

,ve.

( ) Hand Calculations:

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

(specify)

6. Damping: OBE k~fo SSE Y[o Basis for the damping used:
C w ,<v d 'v e a v u m.A ,'or

7. Support Considerations in the model: keber b \k am 7|m#c h n.qr[4
8. Critical Structural Elements:

Governing Load

1 or Response Seismic Total Stress
A. Identification Location Combination Stress Stress Allowable

C.oo\ec %\\ uom.\ 4 E' Mak oy-3 \ogr.yd %o d'

C.co\ec %e\\ ok 6,d 4. E' b\ok 'wed \ D 55 N' %BM E's ?
h e w 's u .- \..* p sA

~

Od\ek K sy

Maximum Allowable Deflection
B. Max. Critical to Assure Functional

Deflection Location Operability

ulA
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Table VII-A-12
,

:

SUMARY OF VENDOR SEISMIC QUALIFICATION.

:

1 CONTROL ROOM HVAC OVM-01A and OVM-O1B ,

1

,

4

,
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Table VII-A-12 Control Room HVAC OVM-01A and 0VM-01B

SEISMIC MARGIN EARTHQUAKE

SUPNARY OF EQUIPMENT

I. Plant Name: MIDLAND

1. Utility: Consumers Power Company

2. Type: PWR

3. NSSS: B&W

4. A/E: Bechtel

II. Component Name: (26\ Room A s) Q
l. Scope: ( ) NSSS ( x ) BOP

75 deh(uJcevute AAs~eo\ Chak C6#pe2. Model Number: '

3. Vendor: Trem e C o.
.

4. If the component is a cabinet or panel, name and model No. of the
devices included: % C ,< .t.. o .\',0 sic 4 6 c. ec A

5. Physical Description a. Appearance hekawm\a<- eak[nd
J

b. Dimensions n\" L % \co" w % no" A
c. Weight L,3C\$ \hs.

6. Location: Building: kuv . D\ko - Codvr\ Tomer-
Q

Elevation: L65'- O"
7. a. System in which located: Co d <e\ m AYAL q d ew,

b. Tunctional Description: 'AAAu AWAC
c. Is the equipment required for ( ) Hot Shutdown ( ) Cold Shutdown

( X ) Both ( ) Neither

8. Pertinent Reference Design Specifications:

R ede\ hec _ 7110 - M\ 49;
,

.

.

- -
. -- .. - - - - - . - - - - . - , .



-2-

III. Equipment Qualfication Method:

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

Qualification Report *: Go.\0 \ .,bh4t. Anah4s ed 35 b\ Sum Tressure

(No., Title and Date) 4 Mea \ GWdt Change L kb.OslM-\h,0\M-\Wbey%
,

U-

Bechtel Document No. : 1'1'10- %\4A - b~b '"I

Company that Prepared Report: hwa ec.h R /b Commwo
o s i

Company that Reviewed Report: Beebbek

IV. Vibration Input:

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

b. ( ) Hydrodynamic only

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

2. Method of Combining RRS: ( ) Absolute Sum ( ' ) SRSS (%)QfA
_(Other,
specify)

3. Required Response Spectra : kuv.Ma. - Cedr. \"Lec-Guf-d

4. Damping Corresponding te RRS: OBE \*L SSE \ /.

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

SSE S/S = Ada F/B = , .2 / , V= ,/3.
,a ,., a

6. Were fatigue effects or other vibration loads considered?

( ) Yes ( %) 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.

.

-n - - - - - -- - , - - -



|-3-

|
|

V. If Qualification by Test, then Complete *: (,O eder Conk <o\d ( ) random |
( ) sine beat1. ( ) Single Frequency (x) Multi-Frequency:
( %) hW

2. ( ) Single Axis (t) Mul ti-Axis
3. No. of Qualification Tests: CEE SSE Other Ak wec$'ed

(specify)

4. Frequency Range: 5 - \ 00 qs

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

S/S = 3 33 ces F/B = > 33 cms V= 533ces ;

6. Method of Determining Natural Frequencies

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

7. TRS enveloping RRS using Multi-Frequency Test ( ) Yes(AttachTRS&RRSgrap)

8. Input g-level Test:

SSE S/S = 4,0 c F/B = 4.Oo V= 4.O e,
v a a

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

10. Test Results including modifications made: Co g eneA em d#ek

beh* u\ dler %sbo cuec,k Ab 'cR 11 k c,uah Ole A Le 50cm. .
g

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

done.

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

.



4

VI. 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/S = 4.Bc.os F/B = S.0-os V= 1.0 c.9s

3. Model Type: ( K) 30 ( ) 20 ( ) 1D

( % ) Finite Element ( ) Beam (Lumpad Mass) ( ) Closed Fonn
Solution

4. (%) Computer Codes: Armtdun

Frequency Range and No. of modes considered: 4,6 - \p, A ces , % A,s _ B

( ) Hand Calculations:

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

( ) Other:
(specify)

6. Damping: OBE 1/e, SSE \ o/o Basis for the damping used:

y %cW\ gee.

7. Support Considerations in the model: WOL,wys d ise\ den 'm .A A
'

8. Critical Structural Elements:

Governing Load'
or Response Seismic Total Stress

A. Identification Location Combination Stress Stress Allowable
Iso \ake,c %e\k bw' hio4 2cf5 o 5 N 205ct e: 15.1 % r ' ,bas.ma.) n,%o p n,do 8 gg,coe 73'

ho\ a kov- Channek D+E' 2C4\5ps; so,4\s 9,.;, T2.,4 oc p ,

M o for DtE 4' % 4' 7-) , 90$#

c oil.s D+E,' 1.13 L ''-g t 't.;

Maximum Allowable Deflection
B. Max. Critical to Assure Functional*

Deflection Location Operability

1

- -- . - _ . . . -,_ ,.-- - _ . . . _ . - - , _ _ _ _ _ . . _ . _ - . _ . . . . , _ . - - - _ - _ _ _ _ _ _ _ _
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Table VII-A-13

SUMMARY OF VENDOR SEISMIC QUALIFICATION
.

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

.

A

9

4

4

S

I

h

4

4

>

_ . _ _ _ _ . - _ _ . _ . _ . . _ . _ _ . _ _ - . _ _ - . _ _ _ _ - . - _ _ . . - . _ . _ . . - . _ _ _ - . - , - - . _ . _ _ , , _ , . _ , , _ _ _ . . . - _ - _ ..

--



- . - -

Table VII-A-13 Component Cooling Water Surgs Tank
1T-173 A8B, 2T-173 A&B

4

SEISMIC MARGIN EARTHQUAKE

SUMARY-0F EQUIPMENT
'

4

I. Plant Name: MIDLAND

1. Utility: Consumers Power Company

2. Type: PWR

3. NSSS: B&W

4. A/E: Bechtel

II. Component Name: C_o g eted (co\(og W akec b n e % k,.y a
1. Scope: ( ) NSSS ( X ) B0P

2. Model Number: \ T-n%ls t ~2.T-W%|B kv Nc\hwd '

3. Vendor: b aver Gmew %s6s Le .
QI & 6

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

1

i

5. Physical Description a. Appearance 9eckoocu\ar -kawk#

O -
i

b. Dimensions c4" L v. TL"vJ Y \W" tA C Ao9<od

c. Weight A3 000 \6 (bsm od,
,

6. Location: Building: kuv,M h ddw ks Ac e s
a

Elevation: W'- d'

7. a. System in which located: C c. u) A dem
b. Functional Description: ke comociai,i Erlem TVte o m

, ,

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

( )( ) Both ( ) Neither

8. Pertinent Reference Design Specifications:

h ehkck Soet. ~\ '2?'2_ O - C \ S'

-_____.___._.___o . . . _ _ - . _ _ . - _ _ . . _ - - _ . .._ . _ . _ - . _ - - _ _ _ _ - - _ - _
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III. Equipment Qualfication Method:

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

Qualification Report *: de. L\S%d .,hs'mw C.a\ tu\oMow b. \ . b4ed-

Q b I

(No., Title and Date) \0h3161 MecCouwew+d Cooba Whe< b g k h.
J e' -

Bechtel Document No. : 72.2.0- C.\1S - \ % '?_

Company that Prepared Report: GroNet- becca bdem Lc ,

Company that Reviewed Report: %chkd
IV. Vibration Input:

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

b. ( ) Hydrodynamic only

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

2. Method of Combining RRS: ( ) Absolute Sum ( ) SRSS ( %) Q/A
(Other,
specify)

6,B4 - E\ , \;t3'-6"3. Required Response Spectra :

4. Damping Corresponding to RRS: OBE \% SSE \ C/o

5. Required Acceleration in Each Direction: ( y' ) ZPA ( ) Other
7specify)

SSE S/S = fl% F/B = .~2 A a_ V= . \%
a a v

6. Were fatigue effects or other vibration loads considered?

( ) Yes (g) 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.

. ._. , .__ _. _



.

-4-

VI. 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 = 14.\ces F/B = M,9 em V= > d ew

3. Model Type: ( ) 3D ( X ) 2D ( ) 1D

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

<

4. ( ) Computer Codes:

Frequency Range and No. of modes considered: Y2Aex

( x ) Hand Calculations: 04 Cecm bem Oom das

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

( ) Other:
(specify)

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

b eNd we .pc

7. Support Considerations in the model: 4/A

8. Critical Structural Elements:

Governing Load
or Response Seismic Total Stress

A. Identification Location Combination Stress S+ress Allowable

Tad \.eg bu\ 4 E' 4,4. ks \6, A1W \S,% 6'.

;

4

Maximum Allowable Deficction >

B. Max. Critical to Assure Functional ,

Deflection Location Operability

NlA

.

. . -- -- --,.---.-,-m-- . - . . - _ . - . . . ,- .-- ----,m- - - - - , - - ---w
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Table VII-A-14 -

,

SUMARY OF VENDOR SEISMIC QUALIFICATION
,

SERVICE WATER PUMPS OP-75 A-E

,

9

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

2. Type: PWR

3. NSSS: B&W

4. A/E: Bechtel

II. Component Name: S e.cVic.e Vj ake.c hmp s
1. Scope: ( ) NSSS ( V ) B0P

2. Model Number: dnke\ \J \'T % eAo<M, Mt t sw, '

3. Vendor: bu\ A 9uvwes Lt.
4. If the component is a cabinet or panel, name and model No. of the

devices included: M/A

5. Physical Description a. Appearance she ba\ 90 e
b. Dimensions 4d V. 0" Lem bduAes Sekh A i 361 c o\uwm

J
c. Weight \9S00 \b

6. Location: Building: % c+'te \Ahker 9v % L , , clor e_c_

Elevatinn: 634 '- L,"

7. a. System in which located: Servi c e moAec c.q s\v- m
b. Functional Description: b%\a tee \s'u secAev b cMeLuawknew-

saOekIs the equipment required for (j.ce.\ohe agu%et -) Cold Shutdown
'

) Hot Shutdown (c.

( x ) Both ( ) Neither

8. Pertinent Reference Design Specifications:

& cme \ % ec. m n - 4 -7c59,



.

-2-

III. Equipment Qualfication Method:

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

Qualification Report *: ME-3T1_ Seim'c_ $4nss Lb,sk 09 MM %dien
(No., Title and Data) E C.\an 3 90wm dohek \l\'T W3Dv SL tec \ Ggauc< , m%
Bechtel Document No. : min o- A7 c:, - 1\ - L.,

Company that Prepared Report: ide.howdd ba6eev6c. bn\ 'sCo.
Company that Reviewed Report: htOek

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 (A) k1/ A
(Other,
specify)

3. Required Response Spectra : %da&bebdm.E\L4
4. Damping Corresponding to RRS: OBE \"L SSE \ le
5. Required Acceleration in Each Direction: ( % ) ZPA ( ) Other

(specify)

SSE S/S = .234o F/B = .234, V= . o eA ='

J > >

6. Were fatigue effects or other vibration loads considered?

( ) Yes (M) 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.



.

-4-

.

VI. 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):

C,~1ces V= ~5 ) , \ e_pS/S = 9.7 em F/B = t

3. Model Type: ( ) 3D ( X ) 2D ( ) 1D

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

4. ( X) Computer Codes: IC.ES - S'Glubt

Frequency Range and No. of modes considered: 9 3 - tqs ep , \Ach es - \\

( ) Hand Calculations:

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

(specify)

6. Damping: OBE \*L SSE \ */, Basis for the damping used:

% % -%%\ % <e.
I 7. Support Considerations in the model: be soneA is -ocM\\s Cbd I e\ :

8. Critical Structural Elements:

Governing Load
or Response Seismic Total Stress

A. Identification Location Combination Stress Stress Allowable

Mo cr_\ e nowa,A E' \4,T& p'i Y2.,cR 1 psi 42,cc o ps'.

C o\umw B4E' \'1, %'5 5', \ b,WO ps's 31,690 psi7

behoc 'Co\k dow% 4 E ' ~ % ,4 0 y d g g73 p., 5 g, m3 7s;

Maximum Allowable Deflection
B. Max. Critical to Assure Functional'

Deflection Location Operability

.o44" $baC 4 \''

. Con" b 9.\\ec
, O %,,

9

. . ._. _ _ . _ . .-.
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Table VII-A-15

SUMMARY OF VENDOR SEISMIC QUALIFICATION
.

,

COMP 0NENT COOLING WATER PUMP 1P-73 A&B, 2P-73 A&B
,

,

O



i

Table VII-A-15 Component Cooling Water Pump
1P-73 A&B, 2P-73 A&B

SEISMIC MARGIN EARTHQUAKE

SUMMARY OF EQUIPMENT

I. Plant Name: MIDLAND

1. Utility: Consumers Power Company

2. Type: PWR

3. NSSS: B&W

4. A/E: Sechtel -

.

II. Component Name: C_omgevwd CooW3 d aber hvap
1. Scope: ( ) NSSS ( % ) BOP

_ _ O m t n C.np b2. Model Number: \ *

p
3. Vendor: Ms ekam - U\\ awseMe (_o ,

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

5. Physical Description a. Appearance C eve \c S uco\ % - o
'v

b. Dimensions 46'L t \4"W v 8T A (berev ,h

::. Weight \490 \bs.

6. Location: Building: 6 6\\hru D\b'we,
a

Elevation: 564'-O'' \ 599'-O"
7. a. System in which located: __{,em oonod tem'sec ,M e r

J
b. Functional Description: Cwcdde .mk e r ;a cw\' sea sqskem

'

~.)

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

( % ) Both ( ) Neither

8. Pertinent Reference Design Specifications:

ScW\ h. ,no ucs1
.

.

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ , , . _ _ - _ . - _ _ _ . _ , . - , - . - _- _ . . . . . . . . - - - - - ,
-



.

-2-

.

III. Equipment Qualfication Method:

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

Qualification RQort*: Se'ssA ba\ds e9 % chm-\d'd\awwbCo.
J

(No., Title and Date) somxrt Ce%wo %< ?a\ do \M.5\ /5.,h t.W15
Bechtel Document No. : T2D_O - d5'b '14-6
Company that Prepared Report: N om C,u\N< b bSo c.' soke s ;h t .
Company that Reviewed Report: De.c.Ned

IV. Vibration Input:

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

b. ( ) Hydrodynamic only

c. ( ) Combination of (a) and (b)
2. Method of Combining RRS: ( ) Absolute Sum ( )SRSS (x) Mk

(Other,
specify)

6 %\h - E\ . 699'-O"3. Required Response Spectra :

4. Damping Corresponding to RRS: OBE \ lo SSE \ /e
5. Required Acceleration in Each Direction: ( X ) ZPA ( ) Other

(specify)

SSE S/S = .%q F/B = .Gq V= .\&a-
a a a

6. Were fatigue effects or other vibration loads considered?
.

( ) Yes (%) 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.

____ __ _ . _ _ _



-

!
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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/S = 53h., F/B = Ci O . 3 c y s V= 7 33 c se ,

3. Model Type: ( ) 3D ( X ) 20 ( ) 1D

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

4. ( ) Computer Codes:

Frequency Range and No. of modes considered: 53%em

( X ) Hand Calculations: C.a d M ec bea m h = 40.3 c o s

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

(specify)

6. Damping: OBE \ lo SSE \/o Basis for the damping used:
._

ou be\de\ %c

7. Support Considerations in the model: h u A s. As Aaoeb b'A
8. Critical Structural Elements:

Governing Load
or Response Seismic Total Stress

A. Identification Location Combination Stress Stress Allowable

b bcMoo b u\e n e r \ 4 E.' * \%%i 4 'iC00 ?d9 -

9

k904 se p 'd5

Maximum Allowable Deflection
B. Max. Critical to Assure Functional*

Deflection Location Operability

, >37 5" %C 4 , o\\ "
, oc \" h3 C.c se- ,oo4T'
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Table VII-A-16

SUP9tARY OF VENDOR SEISMIC QUALIFICATION

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

'

1

.

1

I

l

l

.

>

l

|

.

.

!

I. . . - - . . - . . - - . . . - - _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ ,_ __ _ _ _ _ _ _ _
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Table VII-A-16 Component Cooling Water Heat Exchanger
1E-73 A&B, 2E-73 A&B

SEISMIC MARGIN EARTHQUAKE

SUPMARY OF EQUIPMENT

I. Plant Name: MIDLAND

1. Utility: Consumers Power Company

2. Type: PWR

3. NSSS: B&W

4. A/E: Bechtel

II. Component Name: C,ows.peney C,oc( g6(y Qe,ah behg gp

1. Scope: ( ) NSSS ( % ) B0P

2. Model Number: -M. - 4 - o\\ - \ - 1 A *

3. Vendor: %6 bd hm0,c c ,77
4. If the component is a cabinet or panel, name and model No. of the

devices included: M/A

5. Physical Description a. Appearance Cy\' d 'e.\ 64,mi\bAs

' escw v<-
b. Dimensions %9x,, o,k . aq'-o"4d'tnnc-

c. Weight QL Eco \h ( W\\h
6. Location: Building: 6 %\ A c .

Elevation: est'-o" i :s cA'-o"
7. a. System in which located: C.o m orewk cce\|ec edec

J
b. Functional Description: Re e,e p\nA en A L A A m

e.on w <~ ectm aave.
c. Is the equipment required for ( ) Hot Shutdown ( ) Cold Shutdown

( % ) Both ( ) Neither

8. Pertinent Reference Design Specifications:

b e\d c\ $ o c_ T_10 - 1 \ = \
,



2

III. Equipment Qualfication Method:

( ) Test (R) Analysis ( ) Combination of Test
and Analysis

Qualification Report *: A n-o\\-\ <3.h'3 .Sekm'eh\qds ne nan _
(No., Title and Date) C_ome,md Coo \'m AA- bekemc ev h. Nonc;

-

i c a -

Bechtel Document No. : 'Y2'?_O - M\% c:s \ - 4

Company that Prepared Report: Nu b b ak h ec, Cec Crep,
Company that Reviewed Report: beh\ e_\

IV. Vibration Input:-

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

b. ( ) Hydrodynamic only
,

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

2. Method of Combining RRS: ( ) Absolute Sum ( ' ) SRSS ( %) ulA
(Other,
specify)

La\h-E\c:A #- o"3. Required Response Spectra :

4. Damping Corresponding to RRS: OBE /k SSE /7
5. Required Acceleration in Each Direction: ( x ) ZPA ( ) Other _

(specify)

SSE S/S = . l h e. F/B = /3e V= .6
J J V

6. Were fatigue effects or other vibration loads considered?

( ) Yes (%) 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.

.



-4-

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/S = :n.sces F/B = \s3em V= \bi c e..

3. Model Type: ( ) 3D ( X) 2D ( ) 1D

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

4. ( '/s ) Computer Codes: %6 "% e La\ q sh" 9,c mc,c om
' J

Frequency Range and No. of modes considered: (N.y e s Aele \
( ) Hand Calculations:

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

(specify)

6. Damping: OBE t /. SSE \*/. Basis for the damping used:

7 < heud b e .
7. Support Considerations in the model: Flx A \ S Al., . w e,c A -

'a
8. Critical Structural Elements:

Governing Load
or Response Seismic Total Stress

A. Identification Location Combination Stress Stress Allowable

SQ\\ bLueA da~aI * E' iWi\ ed 21,'N v4 4C00 ?-
'h t.\\ M 7. O c u \e Qoma\+E' 15,en pd Y @% d 41CCC T''? s

6 ck = b\4 gay,\ 5 e.' n ,w375', n,ws p %,100 76

|
'

Maximum Allowable Deflection
B. Max. Critical to Assure Functional*

Deflection Location Operability

M/A



. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

.

Table VII-A-17

SUMMARY OF VEND 0R SEISMIC QUALIFICATION

AUXILIARY FEEDWATER PUMP (M0 TOR ORIVEN) 1P-05A, 2P-05A

.

.

O

L. -



_ _ _ _ _ _ _ _ _ - _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _

.

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

*

SEISMIC MARGIN EARTHQUAKE

SUMMARY OF EQUIPMENT

I. Plant Name: MIDLAND

1. Utility: Consumers Power Company

2. Type: PWR

3. NSSS: B&W

4. A/E: Bechtel

II. Component Name: kuv'i\s'ar hhwaker bg (E\u4n d
1. Scope: ( ) NSSS ( X ) B0P

2. Model Number: AyS t \Q't Msb -b 7 54c..e.

%'npam - W\\\ mue%e. C.o.3. Vendor:

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

5. Physical Description a. Appearance Merkeda\ gu q
b. Dimensions \S1" L x A'1." vJ K 4%"i-\

c. Weight G7 \Q \bs

6. Location: Building: kud \'s aru hui\1ha
J'

Elevation: 584'-O"
System in which located: feo/wa w f fen [4So[e - vf NW7. a.

b. Functional Description: l b /t w Sb u re c a 4 09[wd or
y

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

([)Both ( ) Neither

8. Pertinent Reference Msign Specifications:

h cOe_\ % c. . Tl'?.O - M\k

_ - _ - _ - __ _ _ _ _ _-_ _ _ _ _ ___ _ __ ___ _



-2-

III. Equipment Qualfication Method:

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

Qualification Report *: ME- L,n Msdse - %ss La\ 6s d Aokoc
3

(No., Title and Date) bLesbes Maccb \%\

Bechtel Document No. : T2'lO - M\4 - \M-3

Company that Prepared Report: deba\ A basbek kdyds Ce,

Company that Reviewed Report: h th M
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 (y) ulA
(Other,
specify)

ku< . 6\ - E\ Mi'-O"3. Required Response Spectra :

4. Damping Corresponding to RRS: OBE \*lo SSE i '/.,

5. Required Acceleration in Each Direction: ( % ) ZPA ( ) Other
(specify)

SSE S/S = Il4 F/B = . \3 a. V= , \3 q
a a

6. Were fatigue effects or other vibration loads considered?

( ) Yes ()() 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.

_ _ _ _ _ _ _



-____

-4-

VI. If Qualification by Analysis, then complete:

1. Method'of Analysis:

(x) Static Analysis ( % ) Equivalent Static Analysis

(%) Cynamic Analysis: ( ) Time-History ( ) Response Spectrum
(hkum\ hy..i.ed

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

S/S = 4 6,1 e m F/B = '7 so.sm V= 5 0, c; e m

3. Medel Type: ( y) 3D ( ) 2D ( ) 10

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

4. ( X, ) Computer Codes: IC.T.5 - STR.ObL

Frequency Range and No. of mnNs considered: 46,b c50.5 tes - Acebs '2.
(.h e.k m ob4Jos o sy

( ) Hand Calculations:
~

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

(specify)

6. Damping: OBE \% SSE \ */. Basis for the damping used:

% b M e\ -nu ,

7. Support Considerations in the model: W 1 upcAs cA o . 4-
'

.-

8. Critical Structural Elements:

Governing Loadi

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

bther eon uc#"a\ T * N # Y' '
i

Qor.e\e(bMkaryh 6< ~\ 4 E' G @ ev6 NW74 4 00 ?"

JQou.\c F\ e erm\xE.' + 20,oshs', T . oco ? -

a 0.5 G pam3e /

Maximum Allowable Deflection
B. Max. Critical to Assure Functional

Deflection Location Operability

L 003b a6\. co 'b " Wdb\e C.ov9b
h A4,'m

. 00 %" hpA\e<- ,co 5 5 '
. . .



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-05B, 2P-05B

SEISMIC MARGIN EARTHQUAKE

SUMMARY OF EQUIPMENT

I. Plant Name_: MIDLANO

1. Utility: Consumers Power Company

2. Type: PWR

3. NSSS: B&W

4. A/E: Bechtel

II. Component Name: kuse*,\g'ar Eubwaker bg (Torh'soh
1. Scope: ( ) NSSS ( X ) BOP

2. Model Number: Ay% % \O't t%b -b 7 % e, -

3. Vendor: %' h m \di\\ ou r n e. C_o.

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

5. Physical Description a. Appearance \-\ev&owka\ goug

b. Dimensions W6k" L y 36." vd x 46" A

c. Weight \ O k% \b.

6. Location: Building: kud\(ary %n\1'ma
,J'

Elevation: 564'-O"
7. a. System in which located: Mena b 967/w V

of [so/w* Vb. Functional Description: /d e /t v o s ov n a

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

([)Both ( ) Neither

8. Pertinent Reference Design Specifications:

% cOc \ Mc. , T2.'7_O - M \ d-

[

.

- - - - - - - - - - - - - - - - - - - - - - -



. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

'

,
-r

_2

.
'

III. Equipment Qualfication Method:

( ) Test (X) Analysis ( ) Combination of Test .,

and Analysis

Qualification Report *: ME - L,t k % *s ',e_- %,ss Ld s's eN Turb'we
3

(No., Title and Date) b'esbes \Aatch \ M\
,

C
,

Bechtel Document No. : 7110 - N\\i- \18 - 3

Company that Prepared Report: d dea \ 1 L am*..c' . kdyds Ce,
y a '

Company that Reviewed Report: hen \ .

IV. Vibration Input: }
( X ) ' Seismic only1. Loads considered: a.

b. ( ) Hydrodynamic only
..

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

2. Method of Combining P.RS: ( ) Absolute Sum ( )SRSS (y) Q1
I (Otler,

specify)

kus,6\1 - E\. %4ho"3. Required Response Spectra :

4. Damping Corresponding to RRS: OBE \% SSE \%

5. Required Acceleration in Each Direction: ( 'A ) ZPA ( ) Other
(specify) J

SSE S/S = X2. 4 F/B = , \% V= ,\ %
s a a

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. |



-__ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ .

-4-

VI. If Qualification by Analysis, then complete:

'

1. Method of Analysis:

(%) Static Analysis ( % ) Equivalent Static Analysis

Dynamic Analysis: ) Time-History ( ) Response Spectrum(%) (Qabra\ Feeqmcied (
2. Natural Frequencies in Each Direction (Side / Side, Fror.t/Back, Vertical):

S/S = 4%nms F/B = >AE. ices V= L\ ,3 c7.,

3. Model Type: (K) 3D ( ) 2D ( ) 1D

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

4. ( %) Computer Codes: 1C.E5- $~TRODL
Frequency Range and No. of modes considered: A\|5 - 4 % 3 e m - k\ c h _ 2

" '

( ) Hand Calculations:

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

(specify)

6. Damping: OBE \*lo SSE \*/o Basis for the damping used:
% he%%\ % ,

7. Support Considerations in the model: Lu h ee-\s d uc\w r: U.
l 8. Critical Structural Elements:

Governing Load
or Response Seismic Total Stress

A. Identification Location Combination Stress Stress Allowable

Q Q A e\ doma\ 4 E' 4 \7,50) ps', %,o 00 vs''

Moz.-_\e Chkorgc) dorma\4 E' \%\B 94 \Q.M 4 7 S ,0 0 0 0 09

dou.\e F\a,$e. " de e,a\ G' * to,ce 1 y|, n,bco 7d

Moi sof d.y

|

Maximum Allowable Deflection
B. Max. Critical to Assure Functional ,

Deflection Location Operability

. 00 '. " F\eA\e C.oapg \ akem\ . C o', '
be5 \ e c%ow ..

*%p \\e r*

_



- _____ ___.

.

I

Table VII-A-19

SUMMARY OF VENDOR SEISMIC QUALIFICATION

AIR FILTRATION UNITS OVM-79A & OVM-79B -

|



- . .

Table VII-A-19 Air Filtration Units OVM-79A & OVM-79B

SEISMIC MARGIN EARTHQUAKE

SUMMARY OF EQUIPMENT

I. Plant Name: MIDLAND

1. Utility: Consumers Power Company

2. Type: PWR

3. NSSS: B&W

4. A/E: Bechtel

II. Component Name: A'sc F *s b a4's on d Wsk

1. Scope: ( ) NSSS ( % ) B0P

2. Model Number: 4000C.FtA b P.Naklom b'd
.

3. Vendor: b\' m $ deko L\ s'awc e. Ce umm
I \ \ \ ls

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

5. Physical Cescription a. Appearance Akae u\av Ad mda\ 1A,'nousse$
b. Dimensions 357''t t 1\"W V 60" A
c. Weight \5\00 % s.

6. Location: Building: kue . b\da - C o w k m \ ' T o m e-t
; J

Elevation: L., BS '- d'

7. a. System in which located: C%k<o\ rene %%\# <ecircu\A|em i
eww st w s&c ' ' '

b. Functional Description: F; N ,s ceA,e\ ,eem %6d is-

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

( ) Both ( X ) Neither

Pertinent Referen' e Design Specifications:8. c

Be ckke\ he c. , 112.0 - b\ \ 5 0
.



.

-2-

III. Equipment Qualfication Method:

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

Qualification Report *: hem m %iw'e ba\ s'is e9 4h LOOO CVd Mv-
3

(No.,TitleandDate) P,\braSodM 36 \- OM \% h%g\1 \%p

Bechtel Document No. : 'Y2.10 - M \ E O - 5 \ - 4-

Company that Prepared Report: N{wc_ %hek U w e_ (_o u

Company that Reviewed Report: bcNe)\
IV. Vibration Input:

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

b. ( ) Hydrodynamic only

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

2. Method of Combining RRS: ( ) Absolute Sum ( ' ) SRSS (X) QlA
(Other,
specify)

3. Required Response Spectra . kuv.b\la CovArakTowl\L*dd
J

4. Damping Corresponding to RRS: OBE \ "/o SSE \% _

5. Required Acceleration in Each Direction: ( % ) ZPA ( ) Other
(specify)

SSE S/S = .% F/B = .14 . V= . \~b e
a a a

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 fo'r each report.

-- _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _



- _ _ _ _ _ ___

4

VI. If Qualification by Analysis 7 then complete:

1. Method of Analysis:

( ) Static Analysis ( ) Equivalent Static Analysis

(X) Dynamic Analysis: ( ) Time-History ( X,) Response Spectrum

Natural Frgquencies in Each Direction.(Side / Side, k g v/Back, Vertical):
Front2.

(yecd vugo. c3 = le A cp s bec&,om .3no

S/S'' F/B = V=

3. Model Type: (X) 3D ( ) 2D ( ) 10

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

4. (y) Computer Codes: AMSYS
Frequercy Pange and No. of modes considered: dok pew
( ) Hand Calculations:

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

( %) Other: 6 4 m's.o,w
(specify)

6. Damping: OBE \lo SSE \ /e Basis for the damping used:
b bM,\ 5

7et.

7. Support Considerations in the model: klok aivew

8. Critical Structural Elements:
1
'

Governing Load
or Response Seismic Total Stress

A. Identification Location Combination Stress Stress Allowable

\le<M ca\ Door W ome. DW + E' # 23,02.9 !, TL CCCW9 3

d** D 49 4 E. 45 \$,b d gd T1,00C9

blseenhJ 4rm duM s4,ess4

|

Maximum Allowable Deflection
B.' Max. Critical to Assure Functional*

Deflection Location Operability

, COM4" %E% EMer %c\c . % 1"

* k\oke.: R\\ rqoth was wd rec e k e c\ ( cc c.s wom\oc.

\
.

_ _________ __



-
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Table VII-A-20

SUMMARY OF VENDOR SEISMIC QUALIFICATION

DECAY HEAT REMOVAL HEAT EXCHANGERS 1E-60 A&B, 2E-60 A&B

|
1

|

|



TABLE VII-A-20 Decay Heat Removal Heat
Exchangers lE60 A&B, 2E60 A&B

SEISMIC MARGIN EARTHQUAKE

SUMMARY OF EQUIPMENT

I. Plant Name: MIDLAND

1. Utility: Consumers Power Company

2. Type: PWR

3. NSSS: B&W

4. A/E: Bechtel

II. Component Name: hce NENT 9EgovM.Ng_AT btgaut,sas

1. Scope: ( ) NSSS ( % ) B0P

2. Model Number: * be " -

A-\-\as hAuskr(d bMo. Co.3. Vendor:

4. If the component is a cabinet or panel, name and model No. of the
devices included: Ql4

5. Physical Description a. Appearance Mrf z.or'%\ Sch eachancer
a

b. Dimensions 27_'- 7" L i 5'- O" M i 3'- B'' W

c. Weight ~% .~iOO \' u

6. Location: Building: kuvNioru Eu;\kInc
> J

Elevation: SB4'- O "

7. a. System in which located: becadeoko#hecceO\cdu udem

b. Functional Description: Mad ErcLa 4. nnde verila be ICC I

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

(g ) Both ( ) Neither

8. Pertinent Reference Design Specifications: _

B h \.d %q t , OB - \O14 CCOO\O - 0 4

.



-2-

III. Equipment Qualfication Method:

( ) Test (A) Analysis ( ) Combination of Test
and Analysis

Qualification Repor b, uh ; %.IsWt. bohds ed De_ caw Weak
(No., Title and Date) (_ce\ er \hav 10.\m 4.

Bechtel Document No. : Bhd k\o, ~2/2.- n 41\ - 00 \

Da, woke _th R/D Coua, mu,Company that Prepared Report:

Company that Reviewed Report: R { \d
IV. Vibration Input:

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

b. ( ) Hydrodynamic only

c. ( ) Combin.ition of (a) and (b)

2. Method of Combining RRS: ( ) Absolute Sum ( ) SRSS (A) ulA
(Other,
specify)

3. Required Response Spectra : Auv.3\ha - E \ . sis A.'- o"

4. Damping Corresponding to RRS: OBE k'/o SSE Y/o
5. Required Acceleration in Each Direction: ( i ) ZPA ( ) Other

(specify)

SSE S/S = , /2 2 F/B = ./h V= ./8a
~.. - a a

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:

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

.



_ _ _ _ _ _ _ _ _ - _ _ _ _ _ .

-4-

VI. If Qualification by Analysis, then complete:

1. Method of Arslysis:

( ) Static Analysis ( X,) Equivalent Static Analysis

( ) Dynamic Analysis: ( ) Time-History ( ) Response Spectrum

2. Natural Frequencies in Each Direction (Side / Side, Front /Back, Vertical):
(An hb\a\- AT

S/S = F/B = V=

3. Model Type: ( ) 3D ( ) 2D ( ) 10

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

4. (%) Computer Codes: Prescam OO21 lei 9ecaram REAC.T.
e a

Frequency Range and No. of modes considered: n/A

( ) Hand Calculations:

(%)(AbsoluteSum2. compuM( ) SRSS5. Method of Combining Dynamic Responses:

( ) Other:
(specify)

6. Damping: OBE klo SSE Y /o Basis for the damping used:

NsomeO
7. Support Considerations in the model: T h e d s u m < k s a\ m. E \ e .- s't-

8. Critical Structural Elements:

Governing Load
or Response Seismic Total Stress

A. Identification Location Combination Stress Stress Allowable
Tubes'ick Mou.\e. % * *\ + E ' 1507 6, 1%ee pe s o,ov o ese

%,.\\ dA e_ Qou.\e. Oorea\4 E' za2%', /43STp, rt, 4ro w,
gg\ 9\,ess Q, %7eoch Morma\ 4E' il fot 0 fu un43eu :o 4ru 9.',

EMMon Bob Moe m\ 4 F ' ~2819tf" LB W L /4 9 "" A

w: sum no.Aa .~ & o scw ** 4 e ~ ~ &
vjush4 b uln Allowable Deflectionnott.lo leds led o r

ax1
B. Max. Critical to Assure Functional

Deflection Location Operability

| M|h

L__. - - - - _ - - - - - _ - - _ - - - - _ - - - - - - - - - - -



. _ _ _ _ _ _ _ _ _ _ _ _ -

.

Table VII-A-21

SUMMARY OF VEND 0R SEISMIC QUALIFICATION

MAKEUP PUMPS 1P-58 A,B&C, 2P-58 A B&C



I
_ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

i TABLE VII-A-21 Makeup Pumps IP-58 A,B&C
2P-58 A,B&C

SEISMIC MARGIN EARTHQUAKE

SUMMARY OF EQUIPMENT

I. Plant Name__: MIDLAND

1. Utility: Consumers Power Company

2. Type: PWR

3. NSSS: B&W

4. A/E: Bechtel

doheup 9um7sII. Component Name:

1. Scope: ( ) NSSS ( % ) BOP

2. Model Number: MMWh Av 4 % 9t- \'1 % ,_ '
-

3. Vendor: %be_mk i \Ahm 0 ned \_41,

4. If the component is a cabinet or p6nel, name and model No. of the
devices included: u/A

5. Physical Description a. Appearance bS:enhak gump
l, [i ro km 9 eo rfb. Dimensions A)o f ,4 e(u k / i s e/ v a

c. Weight 90D /$3 -
. _ .

6. Location: Building: Aud\s'aca h *s \ A & c
e J

Elevation: 5 9 9'- n ''

7. a. System in which located: Abuw asd m.v*,keok,.3a cmken

b. Functional Description: Pv,-am coald . k r., o Y H f Tder b m

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

( ) Both ( ) Neither

8. Pertinent Reference Design Specifications:

M \d Cow \ <, A %c.c _ \\ - \\o lococos -o L 1 os-\ \Soo ccoc3 -tt
'

Aak c d , Ee b. \'L \O3

.

. . _ _ _ . _ . . _ _ _ _ . ._



_ _ _ _ _ _ - _ _ _ _ - _ _ _ _ _ _ _ _ _. __._

III. Equipment Qualfication Method: 90Mh
( ) Test ( X) Analysis ( ) Combination of Test

and Analysis'

Qualification Report *: Oo.7b%-7.~5.6 / \.o %. \ , Sa*wmic. L Agds

(No., Title and Date) hoeY sin hes
Bechtel Document No. : ulA

Company that Prepared Report: b hc.oA 't\8deev C_ad \ -\-k ..

Company that Reviewed Raport: b b,t.-ch 4 hM\cev

IV. Vibration Input:

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

b. ( ) Hydrodynamic only

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

2. Method of Combining RRS: ( ) Absolute Sum ( ) SRSS (%)Q/A
(Other,
specify)

kus .%\h a. - E\ . SC4-0"3. Required Response Spectra :

4. Damping Corresponding to RRS: OBE \"le SSE \ *lo

5. Required Acceleration in Each Direction: ( % ) ZPA ( ) Other
(specify)

|

SSE S/S = . /I4 F/B = . /Sa V= ./8
a a -

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.

- _ _ _ _ _ _ _ _



- _ _ _ _ _ ._

.
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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/S = > 100 Hz F/B = '7 /co //r_ V= > /00 8L
,

3. Model Type: ( ) 3D ( ) 20 ( ) 1D

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

4. ( %) Computer Codes: Bhd AdME E Prem I O brSTi&d
v

Frequency Range and No. of modes considered:

( ) Hand Calculations: _

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

(specify)

6. Damping: OBE "d04 =* , .s" SSE Basis for the damping used:

7. Support Considerations in the model: L d su7ec M A uche- b 4,
8. Critical Structural Elements:

Governing Load
or Response Seismic Total Stress

A. Identification Location Combination Stress Stress Allowable
'

Fouolab'on. %b uorm.\ 4 E' C,:. \oFW toilcive \"L5 cob-i

Sc.bo m deu.\e dem\ & E.' Y UN' "'5M N O' W

Maximum Allowable Deflection
B. Max. Critical to Assure Functional*

Deflection Location Operability

, oc t%' %E+ . C 2.2 "

.

- _ - - - - - _ - - . . - _ _ _ _ . _ _ _ _ . _ _ _ _ _ _ _ _ _ _ . _ _ . . _ . _ _ _ _ . _ _ _ _ _ _ . _ _ _ _ _ ___
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III. Equipment Qualfication Method: 6 EAR NV _-

( ) Test (X) Ar.alysis ( ) Combination of Test
and Analysis

L A d s , M C,mvQualification Report *: do,~10%6 56sWe
3

(No., Title and Date) Dr*v e 4 \._obeleabbw % <Ae m ,L\q\~1 W %3

Bechtel Document No. : d| A

Company that Prepared Report: % req cAeam To A*me C.o.
Company that Reviewed Report: %hd

IV. Vibration Input:

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

b. ( ) Hydrodynamic only

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

2. Method of Combining RRS: ( ) Absolute Sum ( ) SRSS (%) M/A
(Other,
specify)

Auv.Wh - ET. 599'-O'3. Required Response Spectra :

4. Damping Corresponding to RRS: OBE \lo SSE \ */o

5. Required Acceleration in Each Direction: ( i ) ZPA ( )Other
(specify)

SSE S/S = , /fc F/B = . /8e V= /Sc,

J J a

6. Were fatigue effects or other vibration loads considered?

( ) Yes (M) 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.

_ _ _ _ _ _ _ _ _ _ _ _ _ - _ _



_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . __ _ _ _ __
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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):
* M o n e. e.a\u\okeA"

S/S = F/B = V=

3. Model Type: ( ) 3D ( ) 2D ( ) 1D

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

4. ( ) Computer Codes:

Frequency Range and No. of modes considered:
,

( % ) Hand Calculations: b 'va\ A dak whk

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

(X) Other: 3-co_ A 4 extArd
(specify)

~

6. Damping: OBE 'M ou a 'm SSE Basis for the damping used:"

7. Support Considerations in the model: MneA A s oh, 'c-W
8. Critical Structural Elements:

Governing Loadi

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

Q Csee Toper % b4 E' \ 4,0%vd %.0% va 1\ ,45 D ps ',
'

But\ C: ear 'Tb M bar gs b VG' \~loys nO ys', \SO 75

i

Maximum Allowable Deflection
B. Max. Critical to Assure Functional*

Deflection Location Operability

, coo n4'' Eu\\ C2 ear %Ch " Ucn e. Wec.iCiod'
*

- __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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Table VII-A-22

SUMMARY OF VEND 0R SEISMIC QUALIFICATION

DECAv HEAT REMOVAL PUMP 1P-58 A&B, 2P-58 A&B

, ..

=

._
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Table VII-A-22 D cay Heat Removal Pump IP-58 A&B, 2P-58 A&B

SEISMIC MARGIN EARTHQUAKE

SUP9tARY OF EQUIPMENT

,

I. Plant Name: MIDLAND

1. Utility: Consumers Power Company

2. Type: PWR

3. NSSS: B&W
'

4. A/E: Bechtel

II. Component Name: Dec.sw QEvr ~dEKov W hMP

1. Scope: ( ) NSSS ( V ) BOP

2. Model Number: y sust \Omn) *

3. Vendor: h6~L i W'iie ne 6 a A a- LQ.
j 4. If the component is a cabinet or panel, name and model No. of the

devices included: ul A
4

5. Physical Description a. Appearance \Aerike,,A \ pw.7
b. Dimensions pol sei044 Tm esod -

c. Weight N=f ssee,[ d m s ,C w '

6. Location: Building: Aud \ t avo %',\ Ab c
/ J

Elevation: %6- O'
System in which located: b eoy ba4 mm1 cece. O\echk- sqdem7. a.

b. Functional Description:

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

(/)Both ( ) Neither

8. Pertinent Reference Design Specifications:

N VJ CevArack bec.. 0%- G Oo on a 09 - 01 M- A 'l-1\-T6
,

,

1
4

, - - , . - , , . , . . -.. ,. - - . . - . - - - , ~ , , , - - - - ,-
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,

III. Equipment Qualfication Method:

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

Qualification Report *: &m-own-oo ; ko,d;x i -b Pug Selw|e_
(No., Title and Date) h MME La\ yds 9h5h3

Bechtel Document no. : M/A

Company that Prepared Report: h beeck I d'deot Caula LO.
Company that Reviewed Report: B4W

I'/ . 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 (1) QlA
(Other,
specify)

3. Required Response Spectra : Aus . Bil - El . sug-o"

4. Damping Corresponding to RRS: OBE \*lo SSE \"/.
5. Required Acceleration in Each Direction: ( x ) ZPA ( ) Other

(specify)

SSE S/S = .13 . F/B = . r2.a V= . 142. ,*

- a a
6. Were fatigue effects or other vibration loads considered?,

( ) Yes (%) 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.

. . . _ . - - _ _ . _ _ . - . _ . - _ _ _ _ _ . - - _ . . ___
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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):

V= dbOcxS/S = %o ep F/B = > <_ o, p

3. Model Type: ( ) 3D ( )2D ( ) 10

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

4. ( '/, ) Computer Codes: Btd NSME E hmm
v

Frequency Range and No. of modes considered:

( ) Hand Calculations:

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

(specify)

6. Damping: OBE ' Lb 4 do e[ SSE Basis for the damping used:
o

7. Support Considerations in the model: hel sugeb d wh< \ cons
8. Critical Structural Elements:

,

Governing Load
or Response Seismic Total Stress

A. Identification Location Combinatica Stress Stress Allowable

bnlA'o %N hm\ + E' Q synv', WAn e is, coo p s ,v

%c.b'on h ge h m\ + r.' %-%;\ TAW \We ~:.o,Sso ,',c 3 v

'

%ck ar e. W e. uoma\ 4 E' %' 3B@ T4 G S " i'' 1 ' * * '
i

3

,

Maximum Allowable Deflection
B. Max. Critical to Assure Functional

Deflection Location 'oerability

. co n" wC 4 Q, h .% c . o m"7

- - - _ _ _ _. _ _ _ . . . _ _ _ .
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