Stephen H. Howell
Senior Vice President

General Offices: 1945 West Parnall Road, Jackson, Michigan 49201 » (517) 788-0453

July 20, 1979
liowe 208-T9

Director of Huclear Reactor Regulation
Attn: Mr Domenic Vassallo, Acting Direc.or
Division of Project Management

US Nuclear Regulatory Commission
Washington, DC 20555

MIDLAND PROJECT

DOCKET 40 50-329, S50-330

SEISMIC QUALIFICATION RuVIEW T:AM
(SQRT) 14FORMATION

FILE: O0S85.11 SERIAL: 7313

Enclosed are three (3) copies of the following SQRT data forms whic® were
committed to be provided by my letter to Mr Foger Boyd dated lovember 13,
1978.

Transmitter (major instrument package) (BAFC)

Pressure transmitters inside containment (B&W)

Delta-pressure transmitters inside containment (B&W)

RP3/ECCAS modules employing new designs (B&W)

Decay heat pump motor (B&d) (inadvertently left out of the liovember 13,
1978 letter)

VR o
- .

-

With these completed 3QRT forms, all action required of Consumers Power Company
by MRC Requests for Additional Information 110.26 and 110.L40 is con§idered
complete,

Please advise us of the Seismic Qualification Review Team's (SQRT) schedule for

its review at the Midland Site.
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II.

III.

SEISMIC QUALIFICATION SUMMARY OF EQUIPMENT

Plant Name: Midland Units 1 & 2 Type:

: Utility: Consumers Power Company PWR x
2. NSSS: Babcock & Wilcox BWR

3. A-E: Bechtel

Component Name: Transmitters (differemntial, gage, and sbsolute pressure)

1. Model Number: 1152 Quantity: 149

= Vendor: Rosemount Inc.

3. Physical Description Pressure is transmitted through a process-fluid isolating 1
diaphragm to silicone TIIT o1l inside the sensing module. The 01l exerts |
pressure on one side of the sensing diaphragms. The positior of the sensing |

\
\
|

diaphragm 1s detected by capacitance plates on both sides of the diaphragm.
Differential capacitance is converted o an electrical signal.

4, Location: Building: Auxiliary building, service water structure, diesel gen=
erator bu ng

(In Plant) Elevation: No restriction on elevation ‘

- P Natural Frequencies in Each Direction: No natural frequencies were in

in the frequency range of 1 to 33 Hz.

6. Functi-nal Description: Converts the measured process variable in the form

of pressure to an electrical signal.

I Pertinent Reference Design Specifications: Technical Specifications

1220-J-245, 7220-J-830, 7220-J-1504

Is Equipment Available for Inspection in the Plant: ( ) Yes (x) Neo

Comments: The transmitters have not been shipped to the site.




IV,

V.

VI.

VII.

Seismic Qualification Method: Test: X

Analysis:
Combination of Test and Analysis:

Seismic Injut:

; B Required Response Spectra (attach the graphs): Attached

2. Required Acceleration in each Direction: Refer to RRS plot attached

If Qualification by Test, then Complete:

| ( ) Single Frequency (x ) Multi-Frequency
y P ( ) Single Axis (x ) Multi-Axis

3. Frequency Range: 1 to 33 Hz

4. TRS envelopiug RRS using Multi-Frequency Test ( X) Yes (attach TRS graphs)

5. g-level Test at h, = s W V=
6. g-level Required hl = S0g h2 = 5.0¢g v= 1.0g

7.  Mounting: Mounted on right angle brackets which were attached

to top of test table. Each transmitter was bolted
i Seismic Report: to the table with four 3/8" - 16 hex-head bolts

- 8 Field Check:

8. Functional Verification Performed (x ) Yes \ ) No ( ) Not Applicable

If Qualification by Analysis or by the Combination of Test and Analvsis
then, Complete

1. Description of Test including Results:

g
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II.

III.

SEISMIC QUALIFICATION SUMMARY OF EQUIPMENT

Plant Name: Midland 'mits 1 & 2 Type:

1. Utilicy: Consumers Power Company PWR x
2 NSSS: Babcock & Wilcox BWR

3. A-E: Bechtel

Component Name: Transmitters (differential, gage, and absolute pressure)

1. Model Number: 1153, Series A Quantity: 76

2. Vendor: Rosemount Inc.

. Physical Description Pressure is transmitted through a process-fluid isolating
diagram to silicone filT oIl Inside the sensing module. The oll exerts
pressure on one side of the sensing diaphragms. The position of the sensing
dlaphragm is detected by capacitance plates on buth sides of the diapnragm.
Differential capacitaace is converted to an electrical signal.

4. Location: Building: Containment
(In Plant) Elevation: No restriction on elevation

5. Natural Frequeucies in Each Direcztion: No natural frequencies were

in the frequency range of 1 to >3 Hz

6. functional Description: Converts the measured process variable in the
form of pressure

2 Pertinent Reference Design Specifications: Technical Specifications
7220-J-245, 7220-J-830, 7220-J-1564

Is Equipment Available for Inspection in the Plant: ( ) Yes (x) No

Comments: The transmitters have not yet been shipped to the site.




Iv.

VI.

VII.

Seismic Qualification Method: ‘Test: p 4

Analysis:
Combination of Test and Analysis:

Seismic Input:

1. Required Response Spectra (attach the graphs): Attached
2. Required Acceleration in each Direction: Refer to RRS plot
- attached

I1f Qualification by Test, then Complete:

1. ( ) Single Frequency ( x) Multi-Frequency
2. ( ) Single Axis ( x) Multi-Axis

3. Frequency Range: 1 to 33 Hz

4. TRS enveloping RRS using Multi-Frequency Test ( X) Yes (attach TPS graphs)

b 9 g-level Test at h1 = h2 = vV =

6. g-level Required h1 = 5.0¢g h, = 5.0 g ve 1.0g

Ts Mounting:

Mounted on right angle brackets which were attached
1. Seismic Report: to top of test table. Each transmitter was bolted

to the table with four 3/8" - 15 hex-head boOLtS.
¢ Field Check:

8. Functional Verification Performed (x ) Yes ( ) No ( ) Not Applicable

If Qualification by Analysis or by the Combination of Test and Analysis
then, Complete

1. Description of Test including Results:
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II.

) % %

SEISMIC QUAL"FICATION SUMMARY OF EQUIPMENT

Plant Name: Midland Units 1 & 2 Type:

s Utility: Consumers Power Company PWR X

2. NSsS: Babcock & Wilcox BWR

3a A-E: Bechtel

Component Name: Transmitters (Gage and Absolute Pressure)

1. Model Number: N1KS Quantity: 16

r Vendor: Bailey Controls

3. Physical Description Pressure is transmitt thro a iso-
lating diaphragm to silicone fill oil inside the sensing module. The
oil exerts pressure on cne side of the sensing diaphragms. The position
of the sensing diaphragm is detected by capacitor plates on both
sides of the diaphragm. Differential capacitance is converted to am
electrical signal.

4. Location: Building: Containment
(In Plart) Elevation: 593'-6", 602', 640'

- Natural Frequencies in Each Direction: No natural frequencies were in
the frequency range of 1 to 33 Hz.

6. Functional Description: Converts the measured process variable in the
form of pressure to an electrical signal.

4 Pertinent Reference Design Specifications: Bai
Instructions E41-20 and E41-19

Is Equipment Available for Inspection in the Plant: ( ) Yes X ) ¥

Comments: The transmitters have not been shipped to the site,

4G4 244



Iv.

VI'

VII.

Seismic Qualification Method: Test: l

Analysis:
Combination of Test and Analysis:

Seismic Input:

1. Required P.sponse Spectra (attach the graphs): Attached

2. Required Acceleration in each Direction: ZPA: north-to-south = 0.122g,

east-to-west = 0.128g, vertical = 0.120g

If Qualification by Test, then Complete:

: 48 ( ) Single Frequency ( X) Multi-Fregquerey
p ( ) Single Axis ( X) Multi-ixis

3. Frequency Range: 1l to 33 Hz

4, TRS enveloping RRS using Multi-Frequency Test (X ) Yes (attacn TRS graphs)

e g-level Test at h; = 3.0g h2 = 3.0g V= _3.0g
6. g-level Required hl = 0.122¢ h2 = 0.128g V=_0.120g

1. Mounting:
Mouuted on right angle brackets which were attached
1. Seismic Report: to top c¢f test table. Each transmitter was bolted
to the table with four 3/8" - 16 hex-head bolts.

/A Field Check:

8. Functional Verification Performed ( X) Yes ( ) uo { ) Not Applicable

If Qualification by Analysis or by the Combination of Test and Analysis
then, Complete

s Description of Test including Results:

o
S ol
N

e
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Method of Analysis:
( ) Static Analysis 7 ) Equivalent Static Analysis ( ) Dynamic Analysis
( ) Response Spectrum ( ) Time-History

Model Type (each directionm);

Computer Codes:

Damping:

Support Considerations:

Critical Structural Elements:

Governing Seismic Total Stress
Identification Location Response Combination Stress Stress Allowable

Effect Upon Functional
Max. Deflection Location Operability

”~
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MIDLAND PLANT UNITS l1& 2 FLOOF. RESPONSE SPECTRUM , . OBE 4 %G GROUND ACCELERATION
JOB NO. 7220 MASS POINTJ_S_AT ELEV. 587—0 (SSE USE MULTIPLIER OF 2)
": REACTOR BLDG. VERTICAL DIRECTION DAMPING RATIO:_LQZ '
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II.

ITI.

SEISMIC QUALIFICATION SUMMARY OF EQUIPMENT

Plant Name: Midland Units 1 & 2 Type:
is Utility: Consumers Power Company PWR X
2. NSss: Babcock & Wilcox BWR

3. A-E: Bechtel

Comp~nent Name: Transmitters (AP's)

1. Model Number: N13Q, N2BQ, 1152 Quantity: 35

2. Vendor: Bailey Controls (N1BQ and N2BQ) Rosemount (1152)

3. Physical Description Pressures from the process connections are trans-
mitted chrough diaphragms and sealed fill fiuid to a sensing diaphragm
in the center of the sensing element. This sen e
a spring and deflects in response to the differential pressure across it.

4, Location: Building: Containment.
(In Plant) Elevation: 593'-6", 602', 640'

3. Natural Frequencies in Each oOirection: No reso s _below 34

6. Functional Description: Converts e
the form of differential pressure to an electrical signal (4-26 mA dc)

7. Pertinent Reference Design Specifications: _Bajlev Controls Product
Instructions E21-20, E21-2]1

Is Equipment Available for Inspection in the Plant: ( ) Yes ( x) No

Comments: The transm .




Iv.

VI.

VII.

Seismic Qualification Method: Test: 3{

Analysis:

Combination of Test and Analysis:

Seismic Input:

Required Response Spectra (attach the graphs):  Attached

Required Acceleration in each Direction: ZPA: north-to-south = 0.122g,

TRS enveloping RRS using Multi-Frequency Test ( X) Yes (attach TRS graphs)

g-level Test at hy; = __ 3.0g hy = 3.0g V= _3.0g
g-level Required h; = 0.122g h2 = 0.128¢ V= _0.120g

Mounted on right angle bracket which was attached
U Seismic Report: to top of test table with four 3/8"-16 hex-head bolts.

1.
2.
east-to-west = 0.128g, vertical = 0.120g
If Qualification by Test, then Complete:
1. ( ) Single Frequency ( X) Multi-Frequency
2. ( ) Single Axis ( X) Multi-Axis
3. Frequency Range: 1l - 33 Hz
4.
5.
6.
r Mounting:
2. Field Check:
8.

Functional Verification Performed ( X) Yes ( ) No ( ) Not Applicable

If Qualification by Analysis or by the Combination of Test and Analysis
then, Complete

l.

Description of Test including Results:




Method of Analysis:

( ) Static Analysis ( ) Equivalent Static Analysis ( ) Dynamic Analysis
( ) Response Spectrum ( ) Time~History

Model Type (each direction);

Computer Codes:

Damping:

Support Considerations:

Critical Structural Elements:

Governing Seismic To=al Stress
Identification Location Response Combination Stress Stress Allowable

Effect Upon Functional

Max. Deflection Location Operability

~

494 259



Acceleratlion (g)

BfW NORIZONTAL/VERTICAL REQUIRED RUSPCNSE SPECTRUM
FOR PERIPHERAL ENUIPMENT

1.B., Transmitterst RTD's,

7?% A -

' 52 Dacping
10 g SSE chil
Jo \
£ & .
LY
& \\\
()
\\\\\ |
q § -
\lll
3 g Zero Period
Acceleration
2
|
1 1 t "

Tha veudes TRS
CuMqupu‘Ch&-l‘S.

2 3

4
3.5 iz

5 6 7 8910

Frequence

(Hertz)

15 Bz

33 Hz
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MIDLAKD PLANT UNITS 1 & 2

FLOOR RESPONSE SPECTRUM

OBE 4 7%G GROUND ACCELERATION
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MIDLAND PLANT UNITS 1 & 2
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MIDLAND PLANT UNITS 1 & 2
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SEISMIC QUALIFICATION SUMMARY OF EQUIPMENT

45 Plant Name: Midland Units 1&2 Type:
1. Uti’ity: Consumers Power Company PWR X
2.  NSsS: Libcock & Wilcox BWR
3. A-E: Bechtel

II. Component Name: D:cay heat pump motor

1. Model Number: 8110 Quantity: 2 per unit

s Vendor: General Electric

= Physical Description 400 hp induction-type motor
4, Lecation: Building: Auxilia buildi - de h om

(In Plant) Elevacion: 568'

5 Natural Frequencies in Each Direction: Peak spectral accelerations
used in axial and transverse directions. Vertical direction is 22 cps.

6. Functional Description:

8 Pertinent Reference Design Specifications: (8-1125000007-01

III. Is Equipment Available for Inspection in the Plant: ( X) Yes ( ) No

Comments: _All hut one motor is available onsite. The remaining motor will

be used to . t_the pump and will be shipped later.
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Iv.

VI.

VIII

Seismic Qualification Method: Test:

Anal;sis: X

Combination of Test and Analysis:

Seismic Input:

5 Required Response Spectra (attach the graphs): Attached
2. Required Acceleration in each Direct‘on: _North-to-south = 1.45g;
east-to-west = 1.1g (SSE valves)
If Qualification by Test, then Cocmplete:
) I ( ) Single Frequency ( ) Multi-Frequency
A ( ) Single Axis ( ) Multi-Axis
Frequency Range:
4. TRS enveloping RRS using Multi-Frequency Test ( ) Yes (attach TRS graphs)
5. g~level Test at h; = hy = V=
6. g-level Required h; = hy = V=
F Mounting:
) I Seismic Report:
r Field Check:
8. Functional Verification Performed ( ) Yes ( ) No ( ) Not Applicable

1f Qualification by Analysis or by the Combination of Test and Analysis
then, Complete

1.

Description of Test including Results:




b Method of Analysis:

( ) Static Analysis ( ) Equivalent Static Analysis ( ) Dynamic Analysis

(X ) Response Spectrum ( ) Time-History

3. Mocel Type (each direction); Finite element and lumped mass

4. Computer Codes: Non-commercial

5. Damping: 1%

6. Supoort Considerations: Base-bolted

7. Critical Structural Elements:

A, Governing Seismic Total Stress
Identification Location Response Combination Stress Stress Allowable
Frame Applied stress is 8%
of allowable
Rotor Applied stress is 45%
of allowable.
Effect Upon Functional
B. Max. Deflection Locaticn Operability
Rotor Center None. C(Closure is 7%
of air gap.
|
|
|
|
\
\
fA ¢ @ Iy B¢
94 2L



MIDLAND PLANT UNITS 1 & 2 FLOOR RESPONSE SPFiTRIM | . OPE 6 7% GROUND ACCELERATION

JOB NO. 7220 MASS POINT/5..T ELEV. 565'-0" (SSE USE MULTIPLIER CT 2)
AUXILTARY BLDG. "EAST-WEST DIRECTION DAMPING RATIO: 1.0
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I.

II.

III'

(1)

e

DOVRNONEWN —

-
SEISMIC QUALIFICATION SUMMARY OF EQUIPMENT

Plant Name:  Midland Plant Units 1 & 2 Type:
1. Ueildty: _consumers Power Company PWR_X -
2. NSSS: ~Bahoock © Wilcox BWR

3. AE: —Bechte]

Component Name: NI/RPS and ECCAS cabinet-mounted modules: redesigned
and retested using singl?'?xis/sine sweep methed

1. Model Number: _880 and 881 systems Quantity: 1 per uni-s
2. Vendor: Bailey Controls Company (BCCO)

3. Physical Description NI/RPS an' _ECCAS modules mounted within

the NI/RPS and ECCAS cabinet enclosures

4. Location: Building: Auxiliary building

(In Plant) Elevation: 659"

5. Natural Frequencies in Each Direction: See Table 1 attached.

6. Functional Description: Process electronic signals and provide

\

electrical power

7. Pertinent Reference Design Specifications: "Remainder 880/881

fystem Modules, TRS-3101-Cons 1 § 2" - qualification

test result summary

1s Equipment Available for Inspectior in the Plant: (X) Yes ( ) No

Comments:

Contact buffer - retested

2/4 logic buffer - redesigned and tested
2/4 trip logic = redesigned and tested
Intermediate range test - retested

Source range pre-amp - retested K
Bistable ~re estedp 494 21’6

Auctioneer - ratested

Fan failur detector -
Power supu?y - retested retested

AC power distribution panel - retested



IV. Seismic Qualification Method: Test: X

Analysis:

Combination of Tes- and Analysis:

————

V. Seismic Input:

1.  Required Response Spectra (attach the graphs): —— Atrached o

2. Required Acceleration in each Direction: —.See Section VI.6.

VI. If Qualification by Test, then Complete:

d. (X ) Single Frequency g ) Melti-Frequency

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

3 Frequency Range: l - 35 Hz

4. TRS enveloping RRS using Multi-Frequency Test ( ) Yes (attach TRS graphs)

5. g-lev ! Test at hl' 1g hz_‘lg V= 1g
6. g-level Required h; = <0.4 g h, = 0.6 gy <0.3 g

(for worst case module)
7. Mounting:

1. Seismic Report: Simulated in-cabinet mounting

2. Field Check:

8. Functional Verification Performed (X ) Yes ( ) No ( ) Not Applicable

VIT. If Qualification by Analysis or by the Combination of Test and Analysis
then, Complete

p 1 Description of Test including Results:

494 277



R R ——— -

TABLE 1

NATURAL FREQUENCIES (Hz)

ui nt

881 contact buffer
2/4 logic buffer (val)
2/4 trip logic (881)

Intcrmediate range
test (880)

Source range pre-amp
(880)

880 bistable

880 : uctioneer

880 fin failure detector
B80 power supply

AC prwer distribution
panel

Direction

Front Side to
Vertical to Bick Side
11 6 None *
28 None* None*
20 25 29
None ¥ None* None‘
Nonc* 12 17
16 None® None*
19 None* None *
4 4.7 14
16 12 28
34 12 17

* No natural frequencies below 34 } ¢+

494
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I.

II.

I1I.

SEISMIC QUALIFICATION SUMMARY OF EQUIPMENT

Plant Name: Miglana Plant Units 1 & 2 Type:
1.  Utility: Consumers Power Company PR -
2. NSSS: Babcock & Wilcox BWR

3. A-E: —_Bechtel

Component Name: RC flow select panel

1. Model Number: 6523534A2 Quantity:1 per uni

2. Vendor: Bailey Controls Company (BCCQ)

3. Physical Description =he RC flow select paned is mounted

in an RPS cabinct. The panel contains three connectors.

4, Location: Building: _Avxiliarv building
(In Plant) Elevation: €59°' )

5. Natural Frequencies in Each Direction: None beiow 34 Hz,

6. Functional Description: The panel allows RC flow informaticn
from either KP°S 3ubsvstem 1 or RPS Subsystem 2 to be
Lransmitted to the plant computer.

7. Pertinent Reference Design Specifications: BEW Document 58~0209-01;
BCCO Seismic Report QR-4101-CAB (BCCO analysis on file
at BCCO for audit.)

Is Equipment Available for Inspection in the Plant: (X ) Yes ( ) No

Comment s:

=
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Iv.

VI.

VII.

Seismic Qualification Method: Test:

l

Analysis:

Combination of Test and Analysis: X

Seismic Input:

1. Required Response Spectra (attach the graphs): Attoched

2. Required Acceleration in each Direction: See Section VI.6.

If Qualification by Test, then Complete:

1. ( ) single Frequency (x) Multi-Frequency
- ( ) Single Axis ( x) Multi-Axis

3. Frequency Range: 1 - 33 Kz

4. TRS enveloping RRS using Multi-Frequency Test (2 ) Yes (attach TRS graphs)

5. g-level Test at h1 = >1g Zl'-‘Ah2 = >1 g ZPA >1 g ZPA

V=

6. g-level Required h) = <0.4 g "‘2' <0.8g y. <0.2¢g

7.  Mounting:

1. Seismic Report: Mounting brackets used on Midland are
differen from those tested with the panel. Therefore,.
2. Field Check: the Midland brackets wern qualified by analysis.

8. Functional Verification Performed (X) Yes ( ) No ( ) Not Applicable
Continuity testing was performed.

If Qualification by Analysis or by the Combination of Test and Analysis
then, Complete

1. Description of Test including Results: See Section VI.1l-7.
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e

A A At O i .

2.

B.

Method of Analysis:

( ) Static Analysis & ) Equivalent Static Analysis ( ) Dynamic Analysis

( ) Resp.nse Spectrum ( Time-History

Model Type (each direction); Beam - both ends rectricted,

concentrated load at center

Computer Codes: Nane

Damping: NA

Support Considerations: —Restricted ends of heam

Critical Structural Elemento:

Governing Seismiz Total Stress
Identification Location Response Combination Stress Stress Allowable
Panel At Supports 7,013 psi 28,000 psi
(brackets)
Effect Upon Functional
Max, Deflection Location Operability
0.00177 in Center None
of
panel

/
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SEISMIC QUALIFICATION SUMMARY OF EQUIPMENT

Plant Name: Mjdland Plant Units 1 & 2 Type:
1. Ueility: consumers Power Company PWR__ X

2. NSS8S: Babcock & Wilcox BWR

3.  a-E: Bechtel

Component Name: NI/RPS and/or ECCAS cabinet-mounted module qualifiead
by multi-axis random shake :
1. Model Number: 881 unit control module Quantity:19 per ECC’

2. Vendor: Bailey Controls Company (BCCO)

3. Physical Description The unit control medule is a BCCO

standard two-unit wide module designed for plug-in

mounting in the BCCO ECCAS cabinet.

4. Location: Building: Auxiliary building
(In Plant) Elevation: 659"
5. Natural Frequencies in Each Direction: Vertical: 13.5 Hz;

front-to-back: 29 Hz; side-to-side: 2 Hz

6. Functional Description: The unit control module provides a buffer

for the output trip signal between the trip logic and the

control circuit of an action device or devices.

7. Pertinent Reference Design Specifications: BEW Document 58-C376-02,

BCCO Seismic Report QR-4100-SEI -TVA-Unit Control

II1. Is Equipment Available for Inspeciion in the Plant: (%’ Yes ( ) No

Comments:

494 295 '
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IV. Seismic Qualification Method: Test: X

Analysis:

Combination of Test and Analysis:
|
V. Seismic Input:

1.  Required Response Spectra (attach the graphs): Attached

| 2.  Required Acceleration in each Direction: See Section VI.é.

VI. If Qualification by Test, then Complete:

1. ( ) single Frequency (X) Multi-Frequency

PR I ——

2. () single Axis (X) Multi-Axis

3. Frequency Range: 1 =33 B2

&

TRS enveloping RRS using Multi-Frequency Test (X ) Yes (attach TRS graphs)

5. g-level Test at h1 = 22,5 g h2 e >2.5 g v >2.5g9

6. g-level Required h

1= <139 hy=<04g ya_<0.2g
7.  Mounting:
1. Seismic Report: Simultated in-cabinet mounting

e Field Check:

8. Functional Verification Performed ( X Yes ( ) No ( ) Not Applicable

VII. If Qualification by Analy

§is or by the Combination of Test and Analysis
then, Complete

1. Description of Test including Results:

304 296
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SEISMIC QUALIFICATION SUMMARY OF EQUIPMENT

L. Plant Name: Mjidland Plant Units 1 & 2 Tyre:
1. Utilicy: Consumers Power Company PWR X
2, NSSS: Babcock & Wilcox BWR
3. A-E: Bechtel

I1. Component Name: NI/RPS and/or ECCAS cabinet-mounted module qualified
by multi-axis random shake
1. Model Number: 880 keylock wodule Quantity: 4 per RPS

2. Vendor: Bailey Controls Company (BCCO)

3.  Physical Description The keylock module is a BCCO standard

two-unit wide module designed for plug-in mounting in the

BCCO RPS cabinet.

4. Location: Building: Auxiliary buile’.
(In Plant) Elevation: 659"
5. Natural Frequencies in Each Direction: None below 34 Hz

6. Functional Description: Provides a shutdown bygass capability

——

7. Pertinent Reference Design Specifications: Bgy Document 58-0345-00,

-BCCO Seismic Report QR-4100~-SEIS-TVA-Kevlock Switch

IIT. 1Is Equipment Available for Inspection in the Plant: X ) Yes ( ) No

Comments:




Iv.

B e

¥i.

VII.

Seismic Qualification Method: Test: X

Analysis:

Combination of Test and Analysis:

Seismic Input:

1. Required Response Spectra (attach the graphs): Attached

2. Requi-ed Acceleration in each Direction: See Section VI.6.

If Qualification by Test then Complere:

( ) single Frequency ( X) Multi-Frequency
2. () Single Axis ( X) Multi-Axis

3. Frequency Range: 1 = 33 Hz

4. TPS enveloping RK3 using Multi-Frequency Test (X ) Yes (attach TRS graphs)

5. g-level Test at hl = >5 g ZPA h2 = >5 g ZPAy . >3 g ZPA

6. g-level Required h) = <0.4 g h, = <0.4 g v 229
7. Mounting:
1. Seismic Report: Simulated in-cabinet mounting

- 45 Field Check:

8. Functional Verification Performed (X ) Yes ( ) No ( ) Not Applicable

If Qualification by Analysis or by the Combination of Test and Analysis
then, Complete

1. Description of Test including Resul*s:

494 302
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SEISMIC QUALIFICATION SUMMARY OF EQUIPMENT

I. Plant Name: Midland «lant Urits 1 ¢ 2 Type:
1. Utility: Consumers Power Company PWR X
2, NSSS: Babcock & Wilcox TR
3.  A-E: Bechtel

II. Component Name: NI/RPS and/or ECCAS cabinet-mounted module
qualified by multi-axis/random shake
1. Model Number: 850 transformer module Quantity: 1 per RPS

2. Vendor: Bailey Controls Company (BCCO)

3. Physical Description The transformer module consists of

a maximum of 12 isolation transformecrs mounted in

3 rows, 4 to each row.

4.  Location: Building: Auxiliary; puilding

(In Plant) Elevation: 659"

5. Natural Frequencies in Each Direction: Vertical: 27 Hz; front-to-

back and side-to-side: none below 34 H2z

€. Functional Description: The module functicns to isolate and

operate recorders and moduie lamps. The transformers output

26 V ac with a current rating of 26 raA.

. Pertinent Reference Design Specifications: BEW Document

38-0524-00, BCCO Seismic Report QR-QIOO-SEIS—Transformer

Module

II1. Is Equinment Available for Inspection in the Plant: (X) Yes ( ) No

Comments:

4G4 307
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IV. Seismic Quali”‘ecation Method: Test: X

V.

vIi.

Analysis:
Combination of Test aud Anclysis:
Seismic Input:
1.  Pequired Response Spectra (attach the graphs): Attached
2.  Required Acceleration in each Direction: See Section VI.6.
If Qualificaticn by Test, then Complete:
1. ( ) Single Frequency (X) Multi-Frequency
2. ( ) Single Axis (X) Mu'ci=s in
3. Frequency Range: 1 =33 r2 -
4. TRS enveloping RRS using lulti-Frequency Test (X ) Yes (attach TRS graphs)
5. g-level Test at h1'3.2.ﬁ_ hZ' >2.5 g v= >2.5¢9
6. g-level Required h1 = 0.5 g “z i <0.4 g V= <0.2 g
7.  Mounting:
1. Seismic Report: _gim.1sateq in=cabinet+ mounting
2. Field Check:
8.

VII. If Qualification b
then, Complete

1.

Functional Verification Performed (x) Yes ( ) No ( ) Not Applicable

Yy Analysis or by the Combination of Test and Analysis

Description of Test including Results:
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SEISMIC QUALIFICATION SUMMARY OF EQUIPMENT

I. Plant Name: Midland Plant Units 16 2

1. Utiliry: Consumers Power Company
2.  NSSS: —Babcock & Wilcox BWR
3. A-E: Bechtel

II. Component Name: NI/RPS and/or ECIAS cabinet-mounted module

qualified by multi-axis/random shake
1.  Model Number: Buffer amplifier (880/881)

Typ=:
PWR

X

Quantity: 16

-

<. Vendor: Bailey Controls Compuny (BCCO)

3. Physical Description The buffer amplifier is a Plug=-in module
consisting of an input filter, reference power spply, input
stage amplifier, and Up to nine isolation amplifiers.

(In Plant) Elevation: 659"

3.

Natural Frequencies in Each Direction:Vertical: 14,5 gz,

front-to-back and siae-to-side: none below 34 iz

6. Functional Description: The amplifier's input stage vperates

} 4. Location: Building: Auxiliary building
|
;
.

directly on the input variable to Provide a unity gain

(single input mode) or a gain of C.5 (two input mode) ,

Pertinent Reference Design Specifications: B&W Document
58-0455~

00 buffer amplifier with isolation amplifier,

Seismic Report QR-4100-SEIS-TVA-

BCCO

880 Buffer Amplifier

II1. Is Equipment Available for Inspectfon in the Plant:

( % Yes {( 3 %
Comments:
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IV. Seismic Qualification Method: Test:

i

Analysis:

Combination of Test and Analysis:
V.

Seismic Input:

1. Required Response Spectra (afttach the graphs): Attached

2.  Required Acceleration in each Direction: See Section VI.6

VI. 1If Qualification by Tesc, then Complete:

4 ( ) Single Frequency ( X) Multi-Frequency
2o ( ) Single Axis { X) Multi-Axis

3.  Frequency Runge: 1. = 23 He

4, TRS enveloping RRS using Multi-Frequency Test (X) Yes fattach TRS graphs)
I

————————

3.  g-level Test at

. 6. g-level Required h1 :<0.4 g h <0.4

—— e

9 y=<0.8g

7 Mounting:

1.  Seismic Report: Simulated in-cabinet mounting

2. Field Clieck:

B, Functional Verification Performed ( X) Yes ( ) No

( ) Not Applicable

VII. 1f Qualification by Analysis or by the Combination of Test and Analysisg
then, Complete

, 1. Description of Test including Results:
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III.

SELSMIC QUALIFICATION SUMMARY OF EQUIPMENT

Plant Name: Midland Plant Units 1 & 2 Type:

1. Utility: Consumers Power Company PWR X
2. NSSS: Babcock & Wilcox BWR

3.  A-E: Bechtel

Component Name: NI/RPS and/or ECCAS cabinet-mounted meodule
qualified by multi-axis/random shake

1. Model Number: 880 scaled difference amplifier Quantity:% per RP

& -

2. Vendor: Bailey Controls Company (BCCO)

3. Physical Description The scaled difference amplifier is a

Standard three-unit wide module designed for plug-in

mounting in a BCCO RPS cabinet.

4, Location: Building: Auxiliarv building
(In Plant) Elevation: 659"

5. Natural Frequencies in Each Dire~tion: None below 34 Hz

6. Functional Description: The scaled difference amnlifier is

used in the power range channel to proces.- signals indicative

of the axial power difference in the upper and lower levels
of the reactor core.

7.  Pertinent Reference Design Specifications: BE&W Document

58-0215-00, BCCO Seismic Report QR-4100-SEIS-Scaled

Difference Amplifier

Is Equipment Available for Inspection in the Plant: X ) Yes ( ) Ko

Comments:

194 319
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IV. Seismic nualjfication Method: Test: X

Analysis:
Combination of Test and Aralysi s: g,
V. Seismic Input:
1. Required Response Spectra (attach the graphs): Attached
- Required Acceleration in each Direction: See Section VI.6.
.
VI. If Qualification by Test, then Complete:
: b ( ) Single Fu ) ( X) Multi-Frequency
| - 4 ( ) Single Axis ( X) Multi-Axis
- 3.  Frequency Range: 1 = 33 Hz
i 4. TRS enveloping RRS using Multi-Frequency Test (X) Yes (attach TRS graphs,
5. g-level Test at h; =25 g ZPA b, :?_9 2°A o . 4.7 g zPA
| R
'- 6. g-level Required h) = <0.4 g h2 =<0.4g V=_<0.2g4
7. Mounting:
1 Seismic Report: Simulatsd in-cabinet mounting
2. Field Check:
8.

Functional Verification Performed (X) Yes ( )N ( ) Not Applicable

|
‘ VII. If Qualifi-ation by Analysis or by the Combination of Test and Analysis
: then, Complete

1.

Description of Test including Results:

494 320
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Graph Number \ (/

Relative &b (20 db/decade )
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SEISMIC QUALIFICATION SUMMARY OF EQUIPMENT

1. Rlant Name: mjiG)and Plant Units 1 & 2 Type:
1.  Utilicy: Consumers Power Company PWR X
2. NSSS: Babcock & Wilcox BWR
3. A-E: Bechtel
II. Component Name: NI/RPS and/or ECCAS cabinet-mounted module
qualified by multi-axis/random shake
1. Model Number: 880 power range test Quantity: 4 per RPS
2. Vendor: Bailey Controls Company (BCCOQ) T
3. Physical Description The power range test is a three-unit wide
rmodule designed for plug-in mounting in a BCCO RPS cabinet.
4. Location: Building: Auxiliary buiiding
(In Plant) Elevation: 659"
5. Natural Frequencies In Each Direction: Vertical: 15.5 Hz;
front-toc-back: 29 Hz; side—tofside: none
6. Fuuctional Description: The bower range test provides online
analysis and offline tests to be performed on the rneutron
power range channel.
7. Pertinent Reference Design Specifications: BE&W Document
58-0443-01, BCCO Seismic Report QR-4100-SEIS~TVA-Power
Range Test i
Ii1. Is Equipment Available for Inspection in the Plant: (X ) Yes ( ) No
Comment s:

§94 325
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IV. Seismic Qualification Method: Tesc: X

Analysis:
Combination of Test and Analysis:
V. Seismic Input:
1. Required Response Spectra (attach tie graphs): Attached
2. Required Acceleration in each Direction: See Section VI.6.

VI. If Qualification by Test, then Complete:

i
!
!

1. ( ) single Frequency ( % Mulei~;. suency
2

( ) Single Axis ( % Multi-Axis

3.  Frequency Range: + = 33 Hz

——

4. TRS enveloping RRS using Multi-Frequency rest { 4) Yes (attach TRS graphs)

5. g-level Test at h1 = 2.5 g ZPA,Z e 2:5 9 ZPAv - 2.5 g ZPA

6. g-level Required h1 =<0.4 g hz =<0.4 g ve<0.2 g

7.  Mounting:

| 1. Seismic Report: Simulated in-cabinet mounting

> Field Check:

, 8. Functional Veritication Performed ( X) Yes ( ) No

( ) Not Applicable

|| VII. If Qualification b

¥y Analysis or by the Combination of Test and Analysis
then, Complete

1.  Description of Test including Results:

494 326
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SEISMIC QUALIFICATION SUMMARY OF EQUIPMENT

I. Plant Name: Midland Plant Units 1 & 2 Type:
1. Utiliey: Consumers Power Company PWR X
2.  NSSS: Babcock & Wilcox BWR
3. A-E: Bechtel

I1. Component Name: NI/RPS and/or ECCAS cabinet-mounted module
qualified by multi-axis/random shake
1. Model Number: 880/881 transmitter power supply Quantity: 8

2. Vendor: Bailey Controls Company (BCCO)

e—

3. Physical Description The powrr supply is panel-mounted, two

supplies may be placed in a single panel. The pauels are

mounted in BCCO salety grade cabinets.

4.  Llocation: Building: _Auxiliary building

5590

- —

(In Plant) Elevation:

3. Watural Frequencies in Each Direction: __None below 3¢

- - - ——

6. Punctional Description: The current trunsmitter power supply

provides an adjustable voltage from 21.5 V dec to 28 V dc.

7.  Pertiuent Reference Design Specifications: BEW Document

58-0431-00, BCCO Seismic Report QP-4100-SEIS-TVA-Power

Supply Panel

III. Is Equipment .available for Inspection in the Plant: ( X) Yes ( ) Ne

Comments:

494 351
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IV. Seismic Qualification Method: Test:

“x—-

Analysis:

Combination of Test and Analysis:
V. Seismic Input:

1.  Required Response Spectra (attach the graphs): Attached

2. Required Acceleration in each Direction: See Section VI.6.

VI. If Qualification by Test, then Complete:

1. ( ) Single Frequency ( ¥) Multi-Frequency

2. ( ) single Axis ( X) Multi-Axis
3. Frequency Range: 1-33 Hz
| 4.

TRS enveloping RRS using Multi-Frequeucy Test ( ) Yes (attach TRS graphs)

3. g-level Test at h, =>3 g ZPA >3 g ZPA >3 g ZpPA
1 2 = v =

|
| , <0.4 <0.4 <0.2
| 6. g~level Required h1 = " hz = ; V= . |

Mounting:

1. Seismic Report: Simulated in-cabinet mounting

24 Field Check:

8. Functional Verification Performed ( X) Yes ( )No ( ) Not Applicable

y Analysis or by the Combination of Test and Analysis
then, Complete

1. Description of Test including Results:

f
[  VIL. If Qualification b

e
O
-
N

(W
~No
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SEISMIC QUALIFICATION SUMMARY OF EQUIPMENT |

I.  Plant Name: ‘jidland Plant Units 1 § 2 Type:
1. Utility: Consumers Power mpany PWR X
2. NsSS:  Babcock & Wilcox BWR
3. A-E: Bechtel

LI. Component Name: NI/RPS and/or ECCAS cabinet-mounted module
qualified by multi-axis/random shake
1. Model Nurver: Logic test module

Quantity: 2 per ECC.-

2. Vendor: Bailey Controls Company (BCCO)

3. Physical Description The logic test module is a standard three-

unit wide module designed for plug-in mounting in the

BCC) ECCAS cabinet.

4. Location: Building: Auxiliary building

(In Plant) Elevation: 659"

5.  Natural Frequencies in Each Direction: Vertical: 9 Hz:

at=to-back:* »6 Hz; sicde-to-side: 9.4 Hz

6. PFunctional Description: The module generates test signals to

various points within the £CCAS logic channel and indicates

proper or improper status.

7. Pertinent Reference Design Sp.cifications: BEW Document

58-0407-01 Logic Test Module, BCCO Seismic Report

QR-4100-SEIS-TVA~2/3 Logic Test

ITII. Is Equipment Available for Inspection in the Plant: ( % Yes ( ) Ko

Communts:

R
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VII.

IV, Seismic Qualification Method: Test: >

Analysis:

Combination of Test and Analysis.

V. Seismic Input:

1.

2.

VI. If

Required Response Spectra (attach the graphs): AttachenA

——

Required Acceleration in each Direction: See Section VI 6.

Qualification by Test, then Complete:

1.

N
-

( ) Single Frequency ( ¥ Multi-Frequency

( ) Single Axis ( ® Multi-Axis

Frequency Range: 1 = 33 Hz

TRS enveloping RRS using Multi-Frequency Test & ) Yes (attach TRS graphs)

W

g-level Test at hl =>2.5 g ZPJBh2 a’2:s3 G ZPAy . 22.5 g ZPA

g-level Required h1 .<o.ui_ h2 =<0.6 g ve <0.2 g

Mounting:

1. Seismic Report: Simulated in-cabinet mounting

& Field Check:

Functional Verification Performed (x) Yes ( )No ( ) Not Applicalb!

If Qualification by Analysis or by the Combination of Test and Analysis

then, Complete

1.

Description of Test including Results:

!
«
w
|
{
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