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EQUIPMENT NAMT! Chilled Water Pump Assemblies (Pump and Motor on Frame)
EQUIPMENT NO. ! T4100C040/74100C041 SPEC. NO.!: DECO #3071-68 }
LOCATION: Auxiliary Building Elev. 677'6"

EQUIPMENT CLASSIFICATION: (X] ACTIVE [J rASSIVE

During and After

QUALIFICATION DOCUMENT REFERENCES:

(1) Detrcit Edison Spec. 3071-68 with Addendum "A" :
(2) Detroit Edison Drawing No. 6M721-4007 Rev. E Fdn. Details |
(3) DECO File No. B9-649 Pump Motor Outline Drawing |
(4) DECO File No. B9-646 Pump Assembly Outline Drawing !

i

(5) DECO File No. B9-651 "Seismic Stress Analysis of Chilled
Water Pumps"; McDonald Engineering Analysis Co. Report
$¢ME-255 9-5L-75.
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Sueevssmelll  quilTFICATION SUMMARY Page 2 of 6

CTHICAGO

QUALIFICATION SUMMARY

LO/D COMBINATIONS CONSIDERED:

OBE/SSE Seismic Loads

ORIGINAL QUALIFICATION METHOD:

A multidegree of freedom modal analysis was performed using the
computer program ICES-STRUDL-II Type of elements used in
analysis were beam.

Seismic Loads were combined with normal operating seismic
loads and stresses were compared with allowables.

REQUALIFICATiON METHOD

The new response spectra curves will be compared with curves
used in original gualification. The additional stresses due
to new more conservative G values will be added to existing
actual stresses and the results were compared with code
allowables,




EERMI UNIT 2 I Project #639-40

SARGFIT2 LUMNY |F EQUIPMENT DYNAMIC EMD File #

QUALIFICATION SUMMARY "Page 3 of 6

QUALIFICATION SUMMARY COF EQUIPMENT

I. PLANT NAME: FERMI - Unit 2 TYPE:
1. Utility: Detroit Edison Company PWR [ ]
2. NSSS: General Electric BWR
3. RA/B: Detroit Edison/Sargent & Lundy

JI. COMPONENT NAME: | CHILLED WATER PUMP ASSEMBLIES

oW N e
.

10.

Scope: [] nsss B BOP
Model Number:31i96 MI/7% HP 1750 RPM on 215T_. Quantity: 2

ITane

Vendor: Goulds Pumps Inc./Westinghouse Motor

I1f the comporent is a cabinet or panel, name and model No.
of the devices included: N/A

Physical Description Appearance:Vertical output centri-
fugal pump horizontally mounted and attached to a motor via a coupling
Dimensions: 3x4-8 Weieght 225 1%?_
Location: Building: Auxiliary Building _ Elev.: 677'6"
Field Mounting Conditions:
(X Bolting: Number: 4 Size: 1/2" ¢ A325
[l wWelding: Weld Type:
Leg: Length: Pitohs - . 0 . -

O

Natural freguencies in each direction:
* Per Ref, No. 5 page 8 the two

Front to back® > 33 Hz lowest frequencies are 3937 and 7737
Side to side*: > 33 Hz gr;d arelzufor the entire pump/motor

1 1% o Yoy :
Vertical: > 33 Hz

Method of determining natural frequencies:
[[] Laboratory Test
[ ] Analysis
Ir."j Other -

a. System in which located: Control center air conditioning

: 3 : : by % T Tl Ratie Suswe P (R B
b, Functional description: Provide chilled water to cooling

toc maintain control center temmerature

c. Equipment required for:

[X] Hot Standby 1 cold Shutdown X! Post LOCH




SARGENT % LUNDY |

: FERMI UNIT 2 Project #6139-40
J EQUIPMENT DYNAMIC EMD File #

I1I.

IV.

—IENOINRERES
Cr-auC Ao

QUALIFICATION SUMMARY .Pago 4 of 6

11. Pertinent reference design specifications:
DECO Spec 3071-68

1S EQUIPMENT AVAILABLE FOR INSPECTION IN THE PLANT: [X] Yes

L]

No

EQUIPMENT QUALIFICATION METHOD: D Test
X} Analysis

Combination of Test
and Analysis

l. Qualification Report
a. Title: "Seismic Stress Analysis of Chilled Water Pumps"
b. Number and Date: ME-255 Sept. 5, 1975
2. Company that prepared report: McDonald Eng. Anal. Co.
3. Company that reviewed report: Detroit Edison Co.

VIBRATION INPUT:
1. Loads considered: [X] Seismic only

[] Hydrodynamic only
[] seismic and Hydrodynamic
[] other (Specify):
] :
2. Peguired response spectra (attach the graphs):
SL-3988 Rev. 00 4-18-72 B~-13, 14, 37, 38; C-9, 19
3. Method of coumbining Requiring Response Spectra:
[i Absolute Sum

[] srss
4., Uemping Upset (OBE):__ ;. Basis for damping:
Emerg. (SSE): 2% Reg. 1.61

5. Reguired acceleration in each direction (if reguired):

[ zra X] other (Specify): _Increased to account for
iutu&@ change

Upset (CBE): F/B= 1« S/S= 15 1
Emerg.(SSE): F/B= 3.0 S/8= 3.0 V= 2.0

6. Were fatigue effects or other vibration loads considered?
[ Yes Describe loads and how they were treated in overall
- gqualification program:
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QUALTFICATION SUMMARY

VIi. IF QUALIFICATION BY TEST, THEN COMPLETE:

I8

2.

10.

Test Method: [ |Single frequency:

Project #61392-40
EMD File #

Page

N/A

5 of 6

[ JMultiple freguency:

Input Motion: [ ;Single axis
[(JMulti axis

L]

No. of qualification tests:
Upset (OBE)

Frequency range:

Emerg. (SSE)

For multiple frequency test does TRS envelop RRS?

[(JNo []Yes (attach TRS graphs)
Input g-level test:

Upset (OBE) F/B: 8/8: V: IR
Emerg. (SSE) F/B: S/S: "
Laboratory mounting:
[] Bolting: Number: Size .
[ Welding: Weld type:
Leg Length Pitch_

0

Functional operability verified: [ ]Yes
[] Mot applicable

Test results including modifications made:

(] No

Other tests performed:

VII. IF QUALIFICATION BY ANALYSIS, THEN COMPLETE:

j

2.

Type of analysis
(] static analysis
(X] Static coefficient analysis®*

[ ] Dynamic analysis: [[j Rernonse

spectrum

(] Time history

* Eigenvaluc
(fr>33 Hz)

Model type:
Fj]—dimonsiona]
17]?-diMuniiuHu]

LX_J I~-dimengional

coefficient
suflficient

5 were
therefor

ox

alysis

rtracted

e a static
vas
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3. Method of analysis:

, X] Computer-aided calculation
programs used: ICES-STRUDL-II

E]Hand calculations

]

4. Have equipment supports been adequately considered in
analysis: X Yes [] No

IR

& s 3 *
5. Stress evaluation at critical structural elements: see

|

l coments

| it
Calc Allow

; Element Stress Stress

(See table attached)

- i

! ( 6. Deflection evaluation at critical structural ele  nts
i (active equipment only)
1
’ Calc Allow |
Element Stress Strgﬁg__ '
Impeller Clearance (Deflection)
Inches .00376 .025 {
Flexible Coupling Misalignment,
E Radians .00460 .017

VIEL, ADDITIONAL COMMENTS:

, Valuces extracted from OBE and SSE; OBE allowables were in
general bounding. |
’ [

o



Calc Allow

Element Stress Stress

Pump Hold Down Bolts Stress (Shear) PSI 7,204 12,320

(Tensile) PSI 30,048 38,473

Anchor Bolt Stress (Shear) PSI 3,261 10,000

(Tensile) PSI 15,478 20,000

Shaft Stress, PSI 4,348 15,000

Support Frame, PSI 13,386 19,300

Thrust Retainer Bolt Stress, PSI 799 20,000

Pump Frame Bolt Stress (Shear) PSI 5,453 10,000

(Tensile) PSI o | 19,275

Frame Adapter Flange Stress, PSI 12,298 42,000

Adapter Flange Bolt Stress, PSI 12,230 21,870

Maximum Nozzle Stress (Sucticn) PSI 7,502' 41,400
Discontinuity

(Discharge) PSI Vo938 13,800

Discharge Flange Stress (Max. Disconti- 14,537 41,400

nuity)

Succion Flange Stress (Max. Discontinuity) 16,666 41,400

Pump Bearing Loals (Inboard) Lbs. 501 2,930

(Outboard) Lbs. 1.557 4,840

Motor Holé Down Bolts (Shear) PSI 4,617 10,000

(Tensile) PSI 8,522 20,000

Impellar Connector (“hear) PSI 2,045 7,500

(tensile) PSI 495 15,000
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FERMI UNIT 2 Project #6139-40

EQUIFMENT DYNAMIC - EMD File #

QUALIFICATION SUMMARY Page 1 of 6

FERMI NUCLEAR STATION UNIT 2
DETROIT EDISON COMPAN
BALANCE OF PLANT
EQUILMENT DYNAMIC QUALIFICATION SUIMMARY

EQUIPMENT NAME: 10"@ Shan-Rod Valve Type Dampers with Bettis
Actuators

EQUIPMENT NO, :T4100F063A/063B SPEC. NO.:
LOCATION: Reactor Building T.0.D. Elevation 673'-3"
EQUIPMENT CLASSIFICATION: 2 ACTIVE' [J PASSIVE
*To fail open.

QUALIFICATION DOCUMENT REFERENCES:
1, Ralph M. Parsons Co., Drawing No. 6M721-2849, Rev. L.
2. Detroit Edison Conpany File No. B9-781.
3. DECO Bill of Material No. B9-266M T4100-F-900-CA-005.

4. DECO File No. B9-1119,

5 PARGETE RS 5 TiA L R DR U - TR F g 7 e Y WD ST STV A
E Prepared by: Q“Java, J/t '&“"‘L Date: =1y -6l
! Reviewed by: Date:
‘ .
Approvea by: Date:
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FERMI UNIT 2
EQUIPMeNT DYNAMIC
QUALIFICATIO! SUMMARY

SQS??UT&LFTSY!}
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| 7 H R

CHICAGBO

.EMD File #

Pace 2z of 6

QUALIFICATION SUMMARY

LOAD COMBINATICHS CONSIDERED:

OBE/SSE Seismic Loads

ORIGINAL QUALIFICATION METHOD:

Static Coefficient Method qualified to 5g Horz. (both)
3g Vert.

REQUALIFICATICN METHOD:

Show that the new seismic levels are below the levels - .ginally used.
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| SARCENT&LUIDY

EQUIPMENT w/NAMIC R UMD File #
. | TV IGRENSEST

VI.

viX.

SHICAGO | QUALTFICATION SUMMARY 8 Page 5 of 6

IF QUALIFICATION BY TEST, TH?N COMPLETE:N/A
1. Tost Method: [ Single frequency:

[ JMultiple freq. 2ncy:

2. Input Motion: [ ]Single axis
{JMulti axis
(]
3. No. of gqualification tests:
Upset (OBE) Emerg. (SSE)

FERMI UNIT 2 Project #6139-40

4. Freguency range:

5. For multiple frequency test does TR3 envelop RRS?
(0 No [JYes (attach TRS graphs)
6. Input g-level test:

Upset (OBE) F/B: 8/8: V:
Emerqg. (SSE) F/B: 8/8: V:
7. Laboratory mounting:
"1Bolting: Number: Size
[ JWelding: Weld type: ’
Leg Length : Pitch
) — ' -

6. Functional operability verified: []Yes [] No
(] Not applicable
9. Test results including modifications made:

10. Other tests performed:

IF QUALIFICATION BY ANALYSIS, THEN COMPLETE:

1. Type of analysis
[Jstatic analysis
[x] Static cocfficient analysis
[J bynamic analysis: [ ] Response spectrum
[J Time history
2. Model type:
[ ] 1-dimensional
tj 2=dimensional

(%] 3-dimensional




E FERMI UNIT 2

SARGEMT& LUV ||f

—

VIII.

3.

4.

5.

6.

Method of analysis:

[[] Computer-aided calculation
programs used:

EQUIPMENT DYNAMIC
QUALIFICATION SUMMARY

Page

Project #6139~40
+FMD File #

6 of 6

[x] Hand calculations

0

Have e uipnent supports been adequately considered in

analysis: [X] Yes (] No

Stress evaluation at critical structural elsmcints:

A Calc Allow
Flemant Stress Stress
Anchor Bolts Stress Intensity (PSi; 15,530 85,000
Actuator Plate Weld Stress Intensity (P§1) 2,940 20,000
Flange Bolts Stress Intensity (PSI) 4,219 85,000
Deflection evaluation at critical structural elements
(active equipment only)

Calc Allow
Element Stress Stress

Disc. Deflection (in) 0.000462 0.05

e

ADDITIONAL COMMENTS:

None
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FIGURE B35
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FIGURE B-37

HORIZONTAL FLOOR RESPONSE SP
DESIGN BASIS EARTHQUAKE ELEVATION — 684'-5"" (SLAB NO. 5)
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FERMI UNIT 2
EQUIPMENT DYNAMIC
QUALIFICATION SUMMARY

E}MD File §

-
SARGERT&LULDY ||
=D anmmnel)

Page 1 of &

FERMI NUCLEAR STATION UNIT 2
DETROIT EDISON COMPAN
BALANCE OF PLANT
EQUIPMENT DYNAMIC QUALIFICATION SUMMARY

EQUIPMENT MAME: Diesel Generator Gauge and Instrument Panel
EQUIPMENT NO, ! SPEC. NO.: 3071-12
LOCATION: RHR Complex, E1., 590'

EQUIPMENT CLASSIFICATION: (X] ACTIVE (] PASSIVE

QUALIFICATION DOCUMENT REFERENCES:

1. EMD File #013860 Containing Seismic Test report from Wyle
laboratories, report #43961, DECo File #TI-3175.

2. EMD File #00i659 Containing Seismic Analysis of Support
Structure for Engine Instrument Panel.

Prepared by:

Reviewed by:

Approved by:




Project #6130-40

FERMI UNIT 2

EQUIPMENT DYNAMIC EMD File #

SARGENT & LUGDY

— oMo

QUALIFICATION SUMMARY

CHICAGO

QUAITFICATION SUMMARY

LOAD COMBINATIONS CONSIDERED:

Normal+Operating Basis Earthquake

Normal + Design Basis Earthquake

ORIGINAL QUALIFICATION METHC™:

Instruments and gages are mounted on this panel. Active instru-
ments, namely Synchro-Start Electric Switch Model ESSB-3AT, Dres
Industries Ashcraft Pneumatic Temperature Transmitter Model C=-56

ser
80'

Moore Products Co. Pneumatic Temperacure Transnitter Model 33, and

Nullmatic Pneumatic Controller Mods:l 55 were prenounted in a
fabricated test fixture and were subjected to hiaxial random
motion test in the freouency range of 1-40 .. - 5 OBE's and 1

SSE

each of 30 sec. duration. Test was conducted in the two principal
plares. Panel is mounted on a support structure through vibrati
isolators. Support structure was aualyzed by considering the panel
and vibration isolators as a system of springs and mass. Frequen-=
cies were obtained by computer program A033. The panel was found

to bottom cut due to tte seismic loads. Due to seismic and impact
loads, stresses in the support structure were obtained.

on

Page ¢ of 6 I

|




FERMI UNIT 2 Project #f139-40

SALGENTZLULDY It EQUIPMENT DYNAMIC EMD File #
Sunc QUALIFICATION SUMMARY Page 3 of 6

I. PLANT NAME: FERMI = Unit 2 TYPE:
1. Utility: Detroit Edison Company PWR [ ]
2. Nsss: General Electric BWR [X]
3. A/E: Detroit Edison/Sargent & lLundy

1I. COMPONENT NAME: | Diesel Generator Gage and Instrument Panel

1. Scope: (] nsss  [¥X] BOP
2. Model Number: Quantity: 1

3 Vendor:__folt Industries

_i

1f the component is a cabinet or panel, name and model No.
of the devices included:__attached

5. Physical Description Appearance: Panel made up of

sheet metal and angles _ |

Dimensions: 28" x 8" x 62" Weight: 320 lbs.

6. Loccation: Building: RHR Complex Elev.: s590' |
7. Field Mounting Conditions: or diesel generatr:r skid

[] Bolting: Number: Size:

[]Welding: Weld Tyep:

Leg: Length: Pitch:

X] _vibration Isolators ——

8. Natural frequencies in each direction:

Front to back: 6.4 g 9.3 Hz

\
|
|
|
\
\
Side to side : 6.6 g 9.1 Hz
Vertical: 3.45 Hz
9. Method of determining natural freguencies:
[] Laboratory Test
[x] Analysis
[Jother
10. a. System in which located: ~°.H.R. f

b. Functional description: operation of Diesel Generato.

c¢. Equipment required for:
[[] Hot Standby (] cold Shutdown (] Post LOCA J




EQUIPMENT DYNAMIC EMD File #
QUALIFICATION SUMMARY | Page 4 of 6

CSARGENT % LUNDY

TENGINRERG
CTrHHICAGO

U FERSI UNIT 2. Project #6139-40

11. Pertinent reference design specificaticus: 3071-19

I111. IS EOUIPMENT AVAILABLE FOR INSPECTION IN THE PLANT: [ Yes (] No

IV. EQUIPMENT QUALIFICATION METHOD: [ ] Test
[] Analysis

' Combination of Test
and Analysis

1. Qualification Report
\ a. Title: Seismic Simulation Test Report
b. Number and Date: 43961-1, 5-1-78

2. Company that prepared report: Wyle laboratories & Colt Industries

3. Company that reviewed report: Sargent & Lundy

V. VIBRATION INPUT:

1. Loads considered: [X] Seismic only

[] Bydrodynamic only
[ ] seismic and Hydrodynamic
[[] other (Specify):
J
2. Required response spectra (attach the graphs):
Attached
3. Method of combining Requiring Response Spectra: N/A
[J absolute Sum
[ srss
4. Damping Upset (OBE): 2% Basis for damping: Nureg 101
Emerg. (SSE): 2%
5. Required acceleration in each direction (if required): N/A
(] zpA [J other (Specify):
Upset (OBE): F/B= §/5= V=
Emerg. (SSE) : F/B= S/S= V=
6. Were fatigue effects or other vibration loads considered?

[j Yes Describe loads anéd how they were treated in overalil
qualification program:

X] No




v FERMI UNIT 2 Project #6139-40
-
1oy ‘ EQUIPMENT DYNAMIC EMD File #

N
CAGO QUALIFICATION SUMMARY Page 5 of 6

VI. IF QUALIFICATION BY TEST, THEN COMPLETE:
1. Test Method: [ ]Single frequency:

x]Multiple frequency:

2. Input Motion: [ ]Single axis
kIMulti axis

(J
3. No. of gqualification tests:
Upset (OBE) 5 Emerqg. (SSE) 1

4. Frequency range: 1 to 40 Hz
5. For multiple freguency test does TRS envelop RRS?

(] Ne [g] Yes (attach TRS graphs)
6. Input g-level test: N/A

Upset (OBE) F/B: 8$/8: Vs
Emerg. (SSE) F/B: S/S: vV: |
7. Laboratory mounting:
[x] Bolting: Number: 10 Size_3/8" Gr 5
[[]Welding: Weld type: .
Leg Length Pitch
L]

8. Functional operability verified: ([X] Yes 7] No
[(] Not applicable

9. Test results including modifications made: Passed

10. Other tests performed: None

VII. 1IF QUALIFICATION BY ANALYSIS, THEN COMPLETE:

1. Type of analysis
[Jstaric a.aalysis
[] static cocfficient analysis
[x] Dynanic analysis: [ Response spectrum
[J Time history
2. Model type:
[J1-dimensional

[} 2-dimensional

(x] 3-dimensionnl




SARGENT&LU™DY ”

FERMI UNIT 2
EQUIPMENT DYNAMIC

Project #6139-40
EMD File #

VIII.

CTHICAGO QUALIFICATION SUMMARY Paye 6 of 6

3. Method of analysis: for Support

[R Computer-aided calculation
programs used: A033

[ﬂ Hand calculations

O

4. Have equipment supports been adequately considered in
analysis: X] Yes (] No

5. Stress evaluation at critical structural elements:

! Calc Allowﬁ—ﬁ
Element Stress Stress
Support Tubing 19941 psi |28800 psi
Weld on Tubing 1772 1b/in {2816 lb/in
Vibration Isolator 294 1b 380 1b
2 | My

6. Deflection evaluation at critical structural elements
(active equipment only)

Deflections are not critical.

Calc Allow

Element Stress Strecs

ADDITIONAL COMMENTS:




List of Dev.ces on Diesel Generatoc: Instrument Panel

a.
b.
C.

dl

g.
h.
3.

Manometer

Pyrometer
Temperature Gage
Temperature Gate
Pressnre Gage
Pressure Gage
Pressure Cage
Pressure Gage
Pressure Gage
Tachometer Indicator
Pressure Switch (3)
Pnewmatic Transmitter
Pnewmatic Controller
Slenood Valve

Speed Switch

Passive
Passive
Passive
Passive
Passive
Passive
Passive
Passive
Passive
Passive
Passive
Active

Active

Passive

Active
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: ! — | FERMI UNIT 2 :
. 1 SARSEIT&LULDY H. CQUIPMENT DYNAMIC EMD File # ;
' Supsmsntd QUALIFICATION SUMMARY Page 1 of 6 i

CHICAGO 1

FERMI HUCLEAR STATION UNIT 2 5
DETROIT EDISON COMPANY ;
BALARCE OF PLAK |

EQUIPIHENT DYNAMIC QUALIFICATICN SUIMARY |
|

EQUIPMENT RAME: D3, lervice Water Pump Assembly (Pump and Motor)
EQUIPMENT NOC, i R3000€005/C005/C007/C098  SPEC, NO.: DECO 3071-134
LOCATION: RIR Craplex Elevation 590'-0"

EQUIPMENT CLASSIFICATION: ] ACTIVE {1 PASSIVE

QUALIFICATION DCCUMENT REFERENCES:

1. McDonald Engineering Analysis Co. Report #ME-230, dated June 20, 1975,

e e e et o A Sy et |

2. Goulds Pumps Lirawing No. N=302276, Rev. B2, Pump Outline Drawiog.

3, Detroit Edison File No, $22-189 Pump Assembly Drawing.

4, Petroit Edison Specification 3071-134,

5. Sargeat & Lundy SL-3147, Rev. 1, 11-15-76, Appendices A and B,

Y
i

Prepared by: D\Wr )& \ \uﬁg Datc: 1-14Y-¢!
Reviewed by: Date:
Approved by: Date:

ARSI




FERMI URNIT 2

ﬂ Project 4617 5-40

p——

,__M ELT & LY ‘}ﬂl EQUIPMENT DYNAMIC EMD File §
Sommecmmadd  QUALTFICATION SUMMARY Page 2 of 6

SIS A

QUALIFICATION SUMMARY

LOAD COMBINMATIONS CONSIDERED:

OBE/SSE Scismie Loads

ORIGINAL QUALIFICATION METHOD:

A multidegree of freedom modal analysis was performed using the computer
program ICES~STRUDL=1L Typc of elements used in analysis were be in

Seismic Loads were combined with normal opérating seismic loads and stresses
were compared with ﬂllﬁ'd les,

EQUALIFICATION METHOD:

The new response spectta curves will be compared with curves used in
original qualification, The additional stresses due to pew more
conservative G values will be added to existing actusl stresses and
the results were compared with code allowahles,

o . e S 4 S O .t e, s e el




3.X «

PLANT NAME: FERMI = Unit 2 TYPE:
l. Utility: Detroit Edison Company PWR [
2. N8SS: General Electric BWR
3. " ASE: Det.'nit Bdison/Sargent & Lundy

3 . i i
AUIPONENG NANES Diescl Generator Service Water Pump Assemblies f

FERMI UNIT 2 §  Project £6339-40 N

eAnsEog pny 1 EQUIPMENT DYNAMIC EMD File # ;
eNedacaRoly QUALTFICATION SUMMARY Page 3 of ¢ a
CHICAGS | N

-~

QUALIFICATION SUMMARY OF EQUIPMENT

1.
2,
3.
4.

6.
7.

10.

Sropet [} nss™ ix! sop
: kg X 50 uP, 1760 RFM VSS _

Model Number: §x12 JMC-2 STC/HT. PL_(ENGL.) Quantity: &

Vendor: Goulds Pumps, [p g,[éllia—pbil&iﬁuecnnp.

iIf the cemponent is a cabinet or panel, name and model No.

of the devices included: y/a

—

J
!
i
|
|
!
|
I
|

Physical Description Appearance: Vertical Turbine Fupn
Mount »d to o wvertical motor -ia_a coupling.

Dimensions: §3'<1] 5/8* (lons) ¥ 31 3167 (aia.) Weightssas0 8¢
Location: Building: giR Complex Elev.:500"-0"
Field Mounting Conditions:

[X] Bolting: Nuaber: 4 Size: 7/8"g B
[l welding: Weld Tyep:

Leg: Lengths Pitch: o
!

Natural freguencies in each directions

Lateral $ 0,64, H,34, 12,77, 14,24, 25,74 o
Vertical: >33 Hz

Method of determining natural frequencies:
{] Laboratory Test
X] Analysis
[ jother ’
a. 8System in which located: D.G.

b
b, Functional description:

to the Emer. D.G. system |

B

e Eqnlpment required for:

—

[ Hot Standby t4 cold Shutdown 5] Post LOCA

=3

Ha+ﬂ£a+n~86fv&ee—Waeer—+ampeEature'
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SARGENTELUNDY |f: EQUIPHENT DYNAMIC FMD File §
Seneiamensy QUALIFICATION SUMMARY i Pace 4 ¢f 6

= AaGe O t‘
-d i

11. Pertinent reference design specifications: pEco 3071-17%%

I =9 FERMI UNIT 2 I Project £6139-40

III. IS EQUIPMENT AVAILABLE FOR _INSPECTION IN THE PLANT: [X] Yes [I¥No

IV. EQUIPMENT QUALIFICATION METHOD: E] Test
[X] Analysis

Combination of Test
and Analysis
1. Qualification Report

: "Saismic Strese Analysis of ASME Section I1I Class 3
a. Title:puwps"™ MDIVIT Size B x 12 JMC-2

b, Number and Date: ME-236  June 20, 1975

2. Company that prepared report:McDonald Engineering Analvsis Co.

3. Company that reviewed report:The Detroit Edison Company

V. VIBRATION TIRPUT:

.1. Lecads considered: [ Seismic only

[[] Bydrodynamic only
[] seigmic and Hydrodynamic
[] other (Specify):

O

2. Required response spectra (attach the cgraphs):

SL-3147, Rev. 1, 11=-15~76, A=6, A-7, B-H, B-9, BE-10

3. Method of combining Reguiring Response Epectra:
] absolute Sum
[] srss
4. Damping Upset (OBEj): 1% Basis for dampingipes, Guide 1.61
Emerg, (SSE): 27

5. Required acccleration in each direction (if required) :

[Jzpa  [JOther (Specify):
Upset (OBE): F/B= 8/8= V=
Emerg. (SSE) : F/B= §/8= V=

6. Were fatigue effects or other vibration loads considered?

[] Yes Describe loads and how they were treated .n cverall
qualification program:

L No
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VI. IF QUALIFICATION BY TEST, THEN COMPLETE: N/A

1. Test Method: [ |Sfingie freguency:

[IMultiple freguency:
2. Input Motion: (| Single axis
[(IMulti axis
(]
3. No. of gualification tests:
Upset (CBE) Emerg. (SSE)
4. Freguency range:

5. For multiple frequency test does TRS envelop RRS? i
(] No []Yes (attach TRS graphs) 1
6. Input g-level test: ;
Upset (OBE) F/B: S/8: Vs
Emerg. (SSE) F/8: 8/8z Vi
7. Laboratory mounting:
[] Bolting: Number: Size .
[ Welding: Weld type:
Leg ~ength Pitch |

o —————— e

[J

8. Functional operability verified: []Yes (] No
(] Not applicable
9. Test results including mecdifications made: ' i

10. Other tests performed:

VII. IF QUALIFICATION BY ANALYSIS, THEN COMPLLTE:
l. Type of analysis

L] static analysis

[]static coefficient analysis

[X Dynamic analysis: [x] Response spectrum |
[J Tine history |

2, Model type:
(] 1-dimensional
Eﬂz-dimensiondl
[J3=dimensional
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3. Method of analysis:
[X} Computer-aided calculation
proarams Qsed: 1C5-STRUDL 17
[} Hand calculetions
4. Have eguipment supports been adequately considered in
analysis: [g] Yes (] Re
5. Stress evaluation at critical structural elements:
%Sce Comments.
Calc ~ Allow |
Element Stress Stress
Maximum Column Stress, PSI 7,586 24,750
Max. Column Flange Stress, PSI 13,128 28,875
Bolt Stress, P'S1 24,320 27,500
Max. Pump Flange Stress, PSI 2,694 23.160
Bolt Stress, PSI 9,494 27,500
Max. Pump Casing Stress, PSi ' 1,688 14 ,0u0 ;
Max. Shaft Stress, PST 7,709 f 10,000
Motor dold Down Bolt Stress, Psl g
Tersile 133 d 27,500
Shear 406 13,750
Shaft Key Stress, PSI 4,000 10,000
Nozzle Stress, PSI 14,550 24,750
RKozzle Flange Equivalent Pressure. PRIC 237 275
Anchor Bolt Stress, PSI
Tensile 10,578 22,000
Snear 2,139 11,000
Discharge Head Hold Dowr Bolts
Tensile 11,003 27,500
Shear 1,913 13,750
Discharge Head Stress, PSI : 4,010 24,750
Discharge Head Flange Stress, PSI 7,326 28,875
Discharge Head Weld Stress, Psl 6,104 16,500




=

VIiII.

i‘

Method of analysis:

Have eqguipment supports been adeguateiy considered irn
analysis: []Yes (] No

SQ Stress evaluation at critical structural elements:

i; V e B Ll - ¢=.,; c;,I FERMI UNIT 2 ?roject £$6139-40 .I‘_f
;é SJ-JI’QELNG%’LEH..«JYL; : EQUIPMENT DYNAMIC EMD File & f
‘ Sricaco | QUALIFICATION SUMMARY § Page 6:of 6 ;

[] Computer-aided calculation
programs used:

[j Hand calculaticns

O

Cale Allow

Element Stress Stress

6. Deflection =valuation at critical structural elements
(active egquipment only)

-

ADDITIONAL COMMERTS:

Calc Allow
o -

flement Stress Stress
Shaft Deflection, Inches 035 05
Impeller Deflection (clearance), Inches| .00001 009

OBE % SSE Values; ODE values in general are bounding.
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SARGENT&LUNDY ||§ EQUIPMENT DYNAMIC 1 BvD File 4
v QUALIFICATION SUMMARY Page 1 of 6

CTrICT AGO

FERMI MUCLEAR STATION UNIT 2
DETROIT EDISON CCMPANY
BALANCE OF PLANT
EQUIPMENT DYNAMIC QUALIFICATION SUMMARY

EQUIPMENT NAME: RHR COOLING TC.ER

\ : E1156B001A E1156B002A SPEC. NO.: 34
EQUIPMENT NO. :  p) 56moo1s  E115650027 ¥ - I

LOCATION:! RHR Complex (Top of Cooling Tower - Elev. 637'6") |

EQUIPMENT CLASSIFICATION: x] ACTIVE (] PASSIVE

QUALIFICATION DOCUMENT REFERENCES:

1. S&L Fermi-2 Drawings: M-6 Rev. C Pated 1-11-80
M-7 Rec. E Dated 3-13-8l1 !
M-8 Rev. B Dated 7-12-78 |
M-9 Rev. B Dated 7-12-78 ’
M-10 Rev. D Dated 8-22-78
M-11 Rev. C Dated 3-13-81 I

2. PMD File #011785, Enrico Fermi Atomic Power Plant, Unit #2, Residual Heat
Removal Service Water System Cooling Tower Component Design Criteria and
Design Calculations, Dated February 8, 1974 by the Marley Co.

3. Westinghouse Drawing No. KC-67605, Sh. 1, Dated 3/4/73; Sh. 2, Dated 2/12/74.

4. Marley Company Drawings Nos: SD 72-4361 " Rev. C Dated 5/17/74
SD 72-4362 Rev. C Dated 5/17/74 i

SD 72-4363 Rev. C Dated 5/17/74 i
73-41173 Dated 4/18/73
74-452 Rev. A Dated 7/17/74
74-453 Rev. A Dated 5/17/74
74455 Rev. A Dated 5/17/74

74-4843 Dated 2/11/74

5. S&L Report #2682, Dated 9/27/74.

{
Prepared by: k&fﬂﬂ'ﬂ“u £. M . 7-14 -8l
Rev.ewed by: Date:
Date:

Approved by:
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EQUIPMENT DYNAMIC

QUALIFICATION SUMMAPRY

CHICAGO

QUALIFICATION SUMMARY

LOAD COMBINATIONS CONSIDERED:

1. Tornade Loads, dead loads, operating loads.

2. Seismic loads, dead loads, operating loads.

ORIGINAL QUALIFICATION METHOD:

The original qualification of this equipment consisted of the analysis
of the various subsystems of the equipment. The subsystems analyzed
were; Spray System; Fill System; Eliminators; Fill and Eliminator
retainers; Equipment Supports. Natural frequencies and damping values
for the ACB Fill Bundle were determined by testing. Natural frequency
and damping values for the Belgium Wave Eliminator were determined by
testing. All mechanical equipment was assumed to be rigid. Piping
and concrete beam supports were analyzed using a response spectrum
dynamic anmalysis. The motor supports, pipe supports and mist and
eliminator rcvtainers were considered in the analysis. In all cases
where tornado loads were applicable the tornade loads were much higher
than the seismic loads and the tornado loads were used in the analysis.




FERMI UNIT 2 Project #6139-40
EQUIPMENT DYNAMIC §  EMD File #

QUALIFICATION SUMMARY Page 3 of 6

QUALIFICATION SUMMARY OF EQUIPMENT

I. PLANT NAME: FERMI - Unit 2 TYPE:
1. Utility: Detroit Ediscn Company PWR [ ]
2. NSSS: General Electric BWR
3. A/E: Detroit Edison/Sargent & Lundy

11. COMPONENT NZ'[E: RHR Cooling Tower

1. Scope: [] Nsss k] BOP
2. Model Number: Not Applicable Quantity: 4

3. Vendor: Marley Co.

4. If the component is a cabinet or panel, name and model No.
of the devices included: Not Applicable

5. Physical Description Appearance: Fans, motors, piping
contained in a concrete structureX =k
I b L4 <
Dimensions: Approx. 73'6" x 45°' Weight: Atrachment (A
6. Location: Building: RHR Complex Elev.: ¢3 Z'F‘f'__I;;_&f
7. Field Mounting Conditions: Cooling Tower
: Motor - 4 : Motor - 3/4" Dia.
[x] Bolting: Number: pg - 3 Size: wn__ - 1" Dia.
[] welding: Weld Tyep: e |
Leg: Length: Pitchs

]

8. Natural frequencies in each direction:

Front to back: Rigid‘
Side to side : 5.86 Hz (Cross-Beam)

Vertical: 9.49 Hz (Cross-Beam)

9. Method of determining natural freguencies:
X] Laboratory Test
K] Analysis
[Jother
10. a. System in which located: _RHR

b. Functional description: Required f v re

‘heat from the service water system,
c. Equipment required for:
[ Hot Standby ] cold Shutdown ] Post LOCA

s, e

—
*Concrete structure is part of the RHR complex and not included in this qualif{ijcation.
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] ENOINRERS
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QUALIFICATION SUMMARY Page 4 of 6

11. Pertinent reference desig: specifications: 107192

J1I. IS EQUIPMENT AVAILABLE FOR INSPECTION IN THE PLANT: X] Yes T No

IV. EQUIPMENT QUALIFICATION METHOD: E Test
[ Analysis

[g Combination of Test
and Analysis

1. Qualification Report
Enrico Fermi Atomic Power Plant Unit #2 Residual Heat

a. Title: RP"‘OV’!] Service Water System Cooling Tower Design Criteria

%u)lm L,ﬂLul"Auom.
: EMD File #011785 Dated 1-16-78

2. Company that prepared report:_The M rley Co.

b. Kumber an

3. Company that reviewed report:_Sargent & Luandy

V. VIBRATION INPUT:

1. Loads considered: [ ] Seismic onl
L

[] Hydrodynamic only
[] seismic and Hydrodynamic
[X] other (Specify): Tornado loads,
D Seismic loads
2. Required response spectra (attach the graphs):
A-6, A-7, A-8, A-9, B-8, B-11 of SL-3147
3. Method of combining Regquiring Response Spectra:
[x] Absolute Sum

(J srss
4. Damping Upset (OBB) Basis for damping: Reg. Guide
Emergqg. (CSE) " 1.61 and Testing

%5, Required acceleration in each direction (if required):
(] zpa [] other (Specify):

Upset (OBE): F/BE- S/S= V=
Emerg. (SSE) : F/B=__ ____S/S= V=

6. Were fatigue effects or other vibration loads considered?

f] Yes Descrite loads and how thev were treated in cverall
qualification program:

Eﬂr«:

*Response Spectrum Dynamic Analyses were performed.
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vi. IF QUALIFICATION BY TEST, THEN COMPILETE:
1. Test Method: [ ]Single frequency:

[ JMultiple frequency:

2. Input Motion: [ ]Single axis
[(JMulti axis
(] 3
3. No. of qualification tests:
Upset (OBE) £merg. (SSE)

4. Frequency range:

5. For multiple frequency test does TRS envelop RRS?
[JNo []Yes (attach TRS graphs)
6. Input g-level test:

Upset (OBE) F/B: 8/853 V:
Emerg. (SSE) F/B: 8/8: Vi ‘
7. Laboratory mountinag: ;
[[] Bolting: Number: Size
[[Jwelding: Weld type:_ =
Leg Length Pitch £
[

8. Functional operability verified: []Yes [] No
[} Not applicable

9. Test results including modifications made:

10. Other tests performed: - =

Vii. IF QUALIFICATION BY ANALYSIS, THEN COMPLETE:

l. Type of analysis
(x] static ana lysis
[J static ccafficient analysis
(X Dynamic analysis: (X] Respons~ spectrum
(] Time history
2. Model type:
(x] 1-dimensional
E]Z-dimensional
(] 3-dimensional
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SARGENT&LULIDY ||} EQUIPMENT DYNAMIC

EMD File #
aNGIN
CSHICAGO | QUALIFICATION SUMMARY Page 6 of 6

3. Method of analysis:

[X] Computer-aided calculation
programs used:

Uﬂ Hand calculations

O

4. Have equipment supports been adequately considered in
analysis- [x] Yes (] No

5. Stress evaluatii'n a. critical structural elements:

Calc Allow

Element Stress Stress
1. Fill ketainer Bolt Shear Stress 8.22 Ksi 14. 450 Ksi
2. Fill Retainer Angle Bending Stress 4.87 Ksi 24.00 Ksi
3. Eliminator Reatiner Bending Stress 19.35 Ksi 24.00 Ksi
4. Eliminator Retainer Bolt Tension 23.10 Ksi | 26.60 Ksi
5. Geareducer Anchor Bolt Tension 17.28 Ksi 26,60 Ksi
6. Motor Anchor Bolt Shear .58 Ksi 13.30 Ksi
7. gr?gcbkirf Pipe Support Anchor 7.18 Ksi 13.30 Ksi |

6. Deflection evaluation at critical structural elements
(active equipment only)

Calc Allow

Element Stress Stress

1) No Critical Deflections

VIII. ADDITIONAL COMMENTS:

No comments.




1)

2)

3)

4)

5)

6)

FERMI UNIT 2
EQUIPMENT DYNAMIC
QUALIFICATION SUMMARY

ATTACHMENT A

WEICHTS OF COOLING TOWER COMPONENIS

#36 Geareducer 3,150 Lb.
240" Dia. Fan 1,913 Lb.
150 H.P. Motor 2,510 Lb.
Drive Shaft 142 Lb.
Fill 240,000 Lb. (Wet)

Eliminators 32,000 Lb. (Wet)

Project #6139-40
EMD File #

porem o
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FERMI UNIT 2
EQUIPMENT DYNAMIC
QUALIFICATION SUMMARY

{earac T tunoy |1

DANGINERS

CTHICAGO

FERMI NUCLEAR STATION UNIT 2
DETROIT EDISON COMPANY
BALANCE OF PLANT
EQUIPMENT DYNAMIC QUALIFICATION SUMMARY

EQUIPMENT NO., : V8-2139y, V8-2140 SPEC, NO,: 3071-501
LOCATION: Reactor Building
EQUIPMENT CLASSIFICATION: X] ACTIVE (] PASSIVE

QUALIFICATION DOCUMENT REFERENCES:

Wm. Powell Co's. Sesimic Analysis Report for a 24", 300 lbs.
globe valve figure 3051 W. E. with a Limitorgue SMB-4-200 |
Motor Opecrator, Report No. S-64048, dated November 21, 1973.

|
|
EQUIPMENT NAME: Powell 24", 300 lbs. Motor operated Globe Valve

g J«/ZL Date: 7"‘*’8/

Date:

-l
Prepared by: \j}/C)?la»'L
Raviewed by:

Approved by:




Project #6139-40

FERMI UNIT 2

crmarnT Loy |

.EMD File #

EQUIPMENT DYNAMIC

J N

QUALIFICATION SUMMARY Page 2 of 6

CHICAGO

QUALIFICATION SUMMARY

LOAD COMBINATIONS CONSIDERED:

Normal + OBE
Normal + SSE

ORIGINAL QUALIFICATION METHOD:

Hand calculations were performed at critical sections of the
valve structure for static loading. Extended structure was
assumed as a cantilever beam with concentrated loads at various
locations. Maximum bending,moment, and corresponding bending
stress was calculated for critical sections. Natural frequency
Was calculated based on maximum deflection for an equivalent
cantilever beam. Maximum allowable g's were calculated for
each critical section.




FERMI UNIT 2 | Project #6139-10

SARGENT&LUDY | EQUIPMENT DYNAMIC f EMD File #
S .

QUALIFICATION SUMMARY J§ Page 3 of 6

QUALIFICATION SUMMARY OF EQUIPMENT

I. PLANT NAME: FERMI - Unit 2 TYPE:
1. U:ility: Detroit Edison Company PWR []
2. NSsSs: General Electric BWR
3. A/JE: NPetroit Edison/Sargent & Lundy
I1. COMPONENT NAME: SR s ome mitan ]

1. Scope: (JNsss K] sop

2. Model Number: y8-2139, V82140 Quantity:
3. Vendor: Wm. Powell Co.

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

5. Physical Description Appearance: N
—T=ghape

Dimensions: jap Weight:7375¢%

6. Location: Building: Reactor Elev.:605'-11" (2139
58. 6" (2140)

‘.Qf hinh

7. Field Mounting Conditions:

[] Bolting: ‘lumber: Size:
(¥ Welding: Weld Tyep: pus¢ welding=full penetration. —
Leg: Length: Pitch:

O

8. Natural frequencies in each direction:

Front to back. 24 U

Side to side :_

Vertical: !

9. Method of determining natural freguencies:
[] Laboratory Test
[X Analysis :
[ Jother PR B = 3

10, a. System in which locatedResidual Heat Removal,normally

b. Functional description: open, closes by-pass loop of

RHR Heat Ex. to allow shutdown cooling

c. Eq.ipment required for:

E—? Hot Standby :C Cold Shutdown [] Post LOCA




FERM]I UNIT 2 Project #6139-40

SARGENT&LUP&DY[ EQUIPMENT DYNAMIC EMD File #

DERNRINETAn

II11.

IV.

11.

1€ EQUIPMENT AVAILABLE FOR INSPECTION IN THE PLANT: [XlYes [ ] No

CrCcAGoO

QUALIFICATION SUMMARY } Page 4 of 6

Pertinent reference design specifications:

Deco Spec: 3071-501

EQUIPMENT QUALIFICATION METFOD: [] Test

2.

VIBRATION INPUT:

¥ Analysis

Combination of Test
and Analysis

Qualification Repnrt

a. Title:gejsmic Analysis Report for a 24", 200lbs.Globe
b. Number and Pate:g-g4048, 11-21-73 Valve
Company that prepared repor+:Midwest Technical Service,Inc.

Company that reviewed report:The Ralph M. Parsons Co.

1.

mn

Loads considered: [¥

Seismic only

[] Hydrodynanic only

[] seismic and Hydrodynamic
[] other (specify):

O

Required response spectra (attach the graphs):
N/5L 1

Method of combining Requiring Response “pectra:
[J Absolute sum ' /A
(0 s.ss
Damping Upset (OBE): __ Basis for damping: N/a
Emerg. (SSE):

Required acceleration in each direction, (if feau1red)
Accelerations om piping

[l zpa X] other (Specify): analysis at valve location __
Upset (OBE): F/B= s/S= V=
tmerg. (SSE): F/B= S/S= v=_

were fatigue effects or cther vibration loads considered?

[l yes Describe loads and hOd they were treated in overalll
qualification program

X] No




EQUIPMENT DYNAMIC B FMD File #

A N R TN T SR N

CHICAGO QUALIFICATION SUMMARY § Page 5 of 6

Vi. IF QUALTFICATION BY TEST, THEN COMPLETE:

1. Test Method: [ ]3ingle frequency: N/A
[(JMultiple frequency:

2. Input Motion: [ ]Single axis
[IMulti axis
CJ

3. No. of qualification tests:
Upset (OBE) Emerg. (3SE)

4. Frequency range:

; FERMI UNIT 2 § Project #6139-40

5. For multiple frequency test does TRS envelop RRS?
[JNo []Yes (attach TRS graphs)
6. Input g-level test:

Upset (OBE) F/B: S/S: V:
Emerg. (SSE) F/B: 8/81 Vs
7. Laboratory mounting:
[[] Bolting: Number: Size
[[JWelding: Weld type:
Leg Length Pitch
LYo il

8. Functional operability verified: []Yes 7] No
[T Not applicable

9. Test results including modifications made:

10. Other tests performed:

VIiI. IF QUALIFICATION BY ANALYSIS, THEN COMPLETE:

1. Type of analysis
k] static analysis
[ static coefficient analysis
[] bynamic analysis: [ Response spectrum
(] Time history
2. Model type:
%] 1-dimensional
[ }2-dimensional

[} 3-dimensiona




FERMI UNIT 2 Project #6139-40

arrl
[S&RGERT@[UHDY ”* EQUIPMENT DYNAMIC EMD File #

R 5 QUALIFICATION SUMMARY Page 6 of 6

3. Method of analysis:

[] Computer-aided calculation
programs used:

(¥ mand calculations

O .

4. Have equipment supports been adequately considered in
anaIYSiS: ':j Yes D No N/A
5. OGtress evaluation at critical structural elements:

Calc Allowe
Element §Cuans
-1
Operator/yoke bolting 48.67 g:s
Bennet 10.27 g.a
Bennet/body bolting 248.14 g'o
Body Neck 103.05 g's

6. Deflection evaluation at critical structural elpments
(active equipment only) (stresses are limited to Sm. )

Calec Allow

Element Stress Stress

VIiII. ADDITIONAL COMMENTS:




_—
)

Project #6139-40

FERMI UNIT 2
SARGELT&LUNEY 'l EQUIPMENT DYNAMIC CEMD File #
I BNGIN QUALIFICATION SUMMARY Page 1 of 6

CHICAGO

FERMI RUCLEAR STATION UNIT 2 |

DETROIT EDISON COMPANY '
BALANCE OF PLANT

EQUIPMENT DYNAMIC QUALIFICATION SUMMARY

EQUIPMENT NAME: Powell 4", 600 1lbs. Y-Globe Valve with
motor operator
EQUIPMENT NO, : VB-2196, V8-2232 SPEC., NO.,: 3071-501

LOCATION: Reactor Building

EQUIPMENT CLASSIFICATION: (x] ACTIVE ¥l PASSIVE
During and After 2196 2232

QUALIFICATION DOCUMENT REFERENCES:

Wm. Powell Co.'s Seismic Analysis Report for a 4" 600 lbs.
Y-globe valve, Figure 16051-Y W.E. with a limitorgque SMB-0-40 |
motor operator, Report No. S-65867, dated 1-25-1974. ‘

Prepared b*,':\ﬁ femant (; ;'
Reviewed by: Date:

Date:

Approved by:

]
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FERMI UNIT 2
EQUIPMENT DYNAMIC
QUALIFICATION SUMMARY

- T
THICAGO

smszm.w:z-ﬂ

.

QUALTFICATION SUMMARY

LOAD COMBINATIONS CONSIDERED:

Normal + OBE

ORIGINAL QUAL "TCATION METHOD:

Hand calculations were performed at critical sections of the
valve structure for static loading. Extended structure was
assumed as a cantilever beam with concentrated loads at various
locations. Maximum bending moment and corresponding bending |
stress was calculated for critical sections. Natural freguency
was calculated based on mrax. deflection for a equivalent
cantilever beam. Maximum allowable g's were calculated for
each critical section.

Normal + SSE
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eorN

”E"TQ. 1 A !
Wit i b G v.-z‘u

EQUIPMENT DYNAMIC EMD File #

QUALIFICATION SUMMARY

|

QUALIFICATION SUMMARY OF EQUIPMENT

J. PLANT NAME: FERMI - Unit 2 TYPE:
1. Utility: Det:.oit Edison Company PWR [ ]
2. NSSs: General Electric BWR [X]
3. AJE: Detroit Edis n/Sargent & Lundy
II. COMPONENT NAME: 4" Y-Globe Valve 1!

10.

Scope: (] Nsss  [X] BOP
Model Number: V8-2196, V8-2232 Quantity:__ 2
Vendor: “im. Powell Co.

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

— - —— ——

Physical Descrintion Appearance: Y-shape

Weight: 593 1bs.
I 5556

Dimensions: 36" high

Puge 3 of 6 ‘
|I

|

Location: Building: Reactor ’ Elev.: (2196}

: : . ' Ti—.k:_')-',
Fieléd Mounting Conditions: & 575'0% (2232)

[} Bolting: Number: Size:
(X] welding: Weid Tyep: Butt welcding - full penetration
Leg: Length: Pitehs

O AP

Natural frequencies in cach direction:
Front to back: 22 Hz
Side to side :

Vertical:

Method of determining natural frequencies:

L Laboratory Test

X} Analysis
{ Jother

a. Oystem in which located: RCIC-2232 HOCS-2196, Normally

b Functional description: closed. Used for iesi of RCIC

System/Hormally closedsopens minimum flow by-ASS lLine
c. Equipment requilred Iors

- - . M . 1

] et S andl Cala 1 4 ¢ D
'KZ]A‘() \(::“1.'.,1., b COL0G Giiua LA i "'»l-l"
4 Pl }
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SERCENT & LUNDY

EQUIPHENT DYNAMIC EMD File #

JENGIMBERRS

I11.

IV.

PR e Tl

QUALIFICATI!" SUMMARY ,Fage 4 of 6

CriCcasGo

11. Pertinen: reference design specifications:

DECO Spec 3071-501

1S EQUIPMENT AVAILABLE FOR INSPECTION IN THE PLANT: K]|Yes [

EQUIPMENT QUALIFICATION METHOD: [] Test
(X Analysis

Combinaticn of Test
and Aralysis

1. Qualification Report
a. Title:Seismic Analysis Report for a 4", 600 lbs. Y-glcbe valve
b. Number and Date: S-65867, dated 1-25-74

2. Ccmpeny that prepared report: Midwest fechnical Service Inc.
3. Company that reviewed report. The Ralph M. Parsons Co._

VIBRATION INPUT:

1. Loads considered: (X Seismic only
[] Hydrodynamic only
[} seismic and Hydrodynamic
[J other (Specify):

v

) O

O

2. Required response spectra (attach the c¢raphs):

N/A
3. Methced of combining Requiring Response Spectra:
[J Absolute sum N/A
[J srss
4. Damping Upset (OBE): _ Basis for damping: N/A

Emerg. (.SE):

5. Required acceleration in each direction (i! reguired):

-

. ) Accelerations from pi
L] zpa [X Other (Specify): at valve location
L) (L) IS Al

ping analysis

Upset (OBE): F/B= 8/8= V=

Emera. (SSE) : F/B= S/S= V=

6. Were fatigue effects or other vibration loads considered?

{ ] Yes Desciibe loads and how they were treated in overa

gualification program-

vl w
v Ko

13
-l
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BN
QUALTFICATION SUMMARY Page 5 of 6

VI. IF QUALIFICATION BY TEST, THEN COMPLETE: N/A

1. Test Method: [ |Single frequency:

(JMultiple freguency:

2. Input Motion: [ |Single axis
[JMulti axis
(]

3. No. of qualification tests:
Upset (OBE) Emerqg. (SSE)

4. Frequency range:

FERMI UNIT 2 Proiect #6139-40

5. For multipla frequency test does TRS envelop RRS?
[ Ne [JYes (attach TRS graphs)

6. Input g-level test:
Upset (OBE) F/B: £/8: V:

Emerqg. (SSE) F/B: 8/5: V:

7. Laboratory mounting:
() Bolting: Number: Size
[JWelding: We d type:_
Leg Length Pitch

[ — : 2R
8. Functional operability verified: []Yes [] No
[]Not -pplicable

9. Test results including modifications made:

10. Other tests performed.

VII. iF QUALIFICATION BY ANALYSIS, THEN COMPLETE:
1. Type of analysis

X] static analysis

—

(] static coeffi~ient analysis
] Dynamic analysis: [ ] Response spectrum
st J H ) 2 -
[] Time histor Vg
2. Model type:
[x] 1-dimensiona:
i | 2=dimensional

| ) 3~dimensional
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SARGENT&LULDY

FERMI UNIT 2
i EQUIPMENT DYNAMIC

EMD File #

VIIT,

e | H AV .
st i QUALIFICATION SUMMARY Page 6 of €

3. Method of an~lysis:

[[] Computer-aided calculation
programs used:

Project #6139-40

[X] Hand calculations

O .

4. Have equipment supports been adequately considered in
analysis: [ ]Yes [[] No N/A

5. Stress evaluation at critical structural elements:

e |
Operator/yoke bclting 38.7
Yoke Arm 9.4
Bonret/Body Bolting V52
Body Neck 14.05
i

6. Deflection evaluation at critical structural elements
(active equipment only) (stresses limited to Sy

Calc Allow ;

Element Stres.: Stress
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EMD File #

Page 1 of 6

FERMI NUCLEAR STATICN UNIT 2
DETROIT EDISON COMPANY
BALANCE OF PLANT
EQUIPMENT DYNAMIC QUALIFICATION SUMMARY

EQUIPMENT NAME: 20 in, Wafer Sphere Valve

EQUIPMENT NO., : v21-2015,2016 SPEC., NO.: 3071-701
VR3-3013,3014,3015,3016
LOCATION:
|
EQUIPMENT CLASSIFICATION: %) ACTIVE [, PASSIVE

QUALIFICATION OOCUMENT REFERENCES:

Seismic Oualification of valves covered by Detroit Edison
Company Purchase Order No. IE-86782 for the Enrico Fermi
Atomic Plant Unit No. 2 and processed under Jamesbury Order {
No. NC-46261, NC-34252 and JPB 73111. John Henry Associates 9
Report No. JHA-7634, dated August 31, 1977,

Prepared by: ~.}'/ema~\/t A - p&&z&. Date: 7‘/*‘8/

Reviewed by: Date:
Approved by: ' Date:




FERMI UNIT 2 Project #6139-40

SARGENT ZLUNDY ||} EQUIPMENT DYNAMIC -} EMD File #
o[

QUALIFICATION SUMMARY Page 2 of 6

CHIT AGO

QUALIFICATION SUMMARY

LOAD COMBINATIONS CONSIDERED:

Normal + ORE

Normal + SSE

ORIGINAL QUALIFICATION METHOD:

Finite Element Method was used for s*atic analysis,upset and
emergency load comlinations were analyzed separately., Critical
Stress for wvarious locations was hand calculated using computer
run output. Calculated stresses were found to be within allow-
ables.




FERMI UNIT 2 Project #6139-40

SARGENT & LUMIDY |& JUIPMENT DYNAMIC EMD File #
DanNG! LWALIFICATION SUMMARY Page 3 f 6

CHITAGO

QUALIFICATICN SUMMARY OF EQUIPMENT

1. PLANT NAME: FERMI - Unit 2 T:iPE:
1. Utility: Detroit Edison Company PWR [ ]
2. NSSSs: General Electric BWR
3. AJE: Detroit Edison/Sargent & Lundy

II. COMPONENT NAME: | 20 in. Wafer-Sphere Valve

1. Scope: [] Nsss (X BOP
. v21-2075.2016 . .
2. Model Number: VR3-3013.3014,3015,3016 Quantity: ¢

3. Vendor: Jamesbury Corporation

4. 1f the component is a cabinet or panel, name and model No.
of the devices includea: N/A

5. Physical Description Appearance: -
Dimensions: Weight:
6. Location: Building: Elev.:

7. Field Mounting Conditions:

[] Bolting: Number: Size:
(] welding: Weld Tyep:

Leg: Length: Pitch:
O

8. Natural frequencies in each direction:
Frcnt to back:
Side to side :

Vertical:
9. Method of determining natural frequencies:
[] Laboratory Test
(] Analysis
(] other
10. a. System in which located: V3] - SOntainment & oe
b. Functional description: VR3 - used to parge airspace of

torus and isolation/V2l: normally clused,Used for con-
tainment purge and isolation

c. Equipment required for:

i
|
] Hot Standby [ Coid shutdown (X Post LOCA |
.

™
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SARGENT % LUKDY |} EQUIPMENT DYNAMIC EMD File #

JENOINERRS U QUALIFICATION SUMMARY |} Pace 4 of 6

Cr=ICASO

11. Pertinent reference design specifications:
3071-501 & 3071-12

III. IS EQUIPMENT AVAILABLE FOR INSPECTION IN THE PLANT: X] Yes [ No

I'. EQUIPMENT QUALIFICATION METHOD: [3 Test

(X Anulysis

[j Combination of Test
and Analysis

1. Qualification Report
a. Title: Seismic Qualification of Jamesbury Valves
b. Number and Date: JHA-76-34, August 31, 1977
2. Company that prepared report: John Henry Associates, Inc.

3. Company that reviewed report: Daniel International Corp.

V. VIBRATION INPUT:

1. Loads considered: [X] Seismic only
[] Hydrodynamic only
[] seismic and Hydrodynamic
(] other (Specify):

O

2. Required response spectra (attach the graphs) : N/A

3. Method of combining Reguiring Response Spectra:
[J aisolute Sum N/A
[J srss
4. Damping Upset (OBE):_ __ Basis for damping: N/A
Emerg. (SSE):

5. Required acceleration in each direction (if required):

(] zpA K] Oother (Specify): accelerations from piping analysis
&t valve location

Upset (OBE): F/B= S/S= V=

Emerg. (SSE) : F/B= S/8=_ V=

6. Were fatigue effects or other vibration loads considered?

[] Yes Describe loads and how they were treated in overall
gualifi tion program:

@ no
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CHICAGO QUALIFICATION SUMMARY Page 5 of 6

Yis IF QUALIFICATION BY TEST, THEN COMPLETE: N/A
1. Test Method: [ Single frequency:

[OMultiple freguency:

2. Input Moticn: [ |Single axis
[OMulti axis
CJ

3. No. of qualification tests:
Upset (OBE) Emerg. (SSE)

4. Frequency range:

5. For multiple frequency test does TRS envelop RRS?
[]No [JYes (attach TRS graphs)
6. Input g-level test:

Upset (OBE) F/B: S/8: Ve

Emerq. (SCE)  F/B: 8/S: V: |
7. Laboratory mounting:

[] Bolting: Number: Size

(] welding: Weld type:

Leg Length Pitch

0

8. Functional operability verified: []Yes ] No

[[] Not applicable

9. Test results including modifications made:

10. Other tests performed:

VII. IF QUALIFICATION BY ANALYSIS, THEN COMPLETE:
l. Type of analysis

(X static analysis
(] static coefficient analysis
(] bynamic analysis: [[] Response spectrum
(J Time history
2. Mcodel type:
[J1-dimensional
[J2-dimensional
3-dimensional
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SARGENT ZLUNDY ||| EQUIPMENT DYNAMIC EMD File #
JB

CTHICAGO QUALIFICATION SUMMARY Page 6 of 6

Method of analysis:

[X Computer—-aided calculation
programs used: Stardyne

[ﬂ Hand calculations

O

Have equipment supports been adequately considered in
analysis: (] Yes (] No N/A

Stress evaluation at critical structural elements:

Calc Allow

Element Stress Stéﬁss

Body Neck Tension . .00

Y ghear 3:84% 3588
Shaft Tension 25.628 110.00 |
Shear 26.090 66.00 |

Bracket Tension 20.591 30.00

Shear 14.044 18.00

Bracket Flange Bolts Tension 52.226 105.00

Shear 40.628 63,00

6. Deflection evaluation at critical structural elements
(active equipment only)

Calc Allow

Element Stress Stress

VIII. ADDITIONAL COMMENTS:
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SNGINELRA QUALIFICATION SUMMARY Page 1 of 6

CHHICAGO

FERMI NUCLEAR STATION UNIT 2 ,

DETROIT EDISON COMP"NY i
BALANCE OF PLAN

EQUIPMENT DYNAMIC QUALIF.CATION SUMMARY

EQUIPMENT NAME: Testable Swing Check Valve 20" - 900 1b.
EQUIPMENT NO, ! V12-2001,2,3,4 SPEC, NO.: 3071-501
LOCATION: Reacior Building, El1., 278' 9-1/2"

EQUIPMENT CLASSIFICATION: X] ACTIVE (] PASSIVE

QUALI, ICATION DOCUMENT REFERENCES:

DELO File #PL-~738 containiry Anamet Laboratories report
#373.98 Rev. A dated October 30, 1973 on the stress and
seismic analysis of Anchcr Valve Company's 20" Exercisable |
swing check valve. |

Prepared by:

Reviewed by:

Approved by:
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[SARGEHT&lUZJDY EQUIFPMENT DYNAMIC EMD File #

. e QUALIFICATION SUMMARY Page 2 of 6

QUALIFICATION SUMMARY

Normal + Operating Bases Earth juake

Normal + Design Basis Earthguake

ORIGINAL QUALIFICATION METHOD:

Valve was analyzed to the requirements of ASME-B&PV Code
Section III, 1971 with Winter 1971 Addenda.

pressure retaining parts are qualified for class 1 valve
design requirements of NB-3500. Non-pressure retaining
components have been qualified to the criteria established
in NB-3200. The connection between valve body and bonnet
is evaluated by using Anamet's computer program BILAPSS.

o s————
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SARGENT ZLU:IDY | EQUIPMENT DYNAMIC EMD File #

anc! : QUALIFICATION SUMMARY Page 3 of 6

CTHHICAGO

QUALTFICATION SUMMARY OF EQUIPMENT

I. PLANT NAME: [FERMI - Unit 2 ' TIPE:
1. Utility: Detroit Edison Company PWR [ ]
2. NSSS: General Electric BWR
3. AJE: Detroit Edison/Sargent & Lundy

\
II. COMPONENT NAME: | Anchor 20" Swing Check %%:ggg% 311%:3882 |

1. Scope: (] nsss  [X BOP

2. Model Number: 20"-900# Exercisable Swing Check Quantity: 4

3. Vendor: Anchor Valve Co.

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

5. Physical Descraption Appearance: Check valve

Dimensions: 20" Weight: o
Location: Building: Reactor Bldg. Elev.: 278'9%"
7. Field Mounting Conditions:
(] Bolting: Number: Size:
[X] welding: Weld Type:_ Butt welding to pipe
Leg: Length: Pitch:
O

8. Natural frequencies in each direction:
Front to back: Rigid Y
Side to side : Rigid L assumed
Vertical: ___Rigid )

9. Method of determiﬁing natural frequencies: N/A
(] Laboratory Test
(] Analysis
(Jother

10. a. System in which located: Feedwater

b. Functional description: provide isolation of Reactor

c. Equipment required for:
(R Hot Standby (X Cold Shutdown K] Post LOCA




FERMI UNIT 2 Project #6139-40

SARGENTZ LUNDY EQUIPMENT DYNAMIC

EMD File ¢

SENOINRERL

11X,

IV.

11.

1S EQUIPMENT AVAILABLE FOR INSPECTION IN THE PLANT: [ ] Yes [ No

QUALIFICATION SUMMARY Page 4 of 6

Cr 1 CAaAGC

Pertinent reference design specifications:

EQUIPMENT QUALIFICATION METHOD: [] Test

VIBRATION INPUT:

(X] Analysis

Combination of Test
and Analysis

Qualification Report
a. Title: Design of 20" 900 lb. Exercisable swing check valve
b. Number and Date: 373-98 Rev. A, October 30, 1973

Company that prepared report: Anamet Laboratories, Inc.
Company that reviewed report: Detroit Edison Co.

1.

Loads corsidered: X Seismic only
[] Hydrodynamic cnly
[] seismic and Hydrodynamic
[J other (Specify):

O

Reguired response spectra (attach the graphs):

Method of combining Reguiring Response Spectra: N/A
J absolute Sum
(] srss

Damping Upset (OBE):N/A Basis for damping:

Emerg. (S€7.)

Required acceleration in each dirctction (if required) :
(] zpA ] Other (S::ec g) frcm piping analysis
t

Resul tan raA any direction
Upse (OBE): F/B= /5= V=

“"Resultant 5.83 in aily directlio
Emerg. (SSE) : F/B= ’%= ! V=

Were fatigue effects or other vibration loads considered?

[] Yes Describe loads and how they were .reated in overall
qualificaticn program:

X] no
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NN
CTHICAGO QUALIFICATION SUMMARY 8 Page 5 of 6

VI. IF QUALIFICATION BY TEST, THEN COMPLETE: N/

1. Test Method: [ |Single frequency:

[JMultipie frequency:

2. Input Motion: [ |]Single axis
[JMulti axis
CJ

3. No. of qualificaticn tests:
Upset (OBE) Emerg. (SSE)

4. Frequency range:

5. For multiple frequency test does TRS envelop RRS?
[(JNo [JYes (attach TRS graphs)
6. Input g-level test:

Upset (OBE) F/B: 8/8: V:
Emerg. (SSE) F/B: S/S: V: r
7. Laboratory mounting:
[[] Bolting: Number: Size '
[JWelding: Weld type:
Leg Length Pitch
L]

8. Functional operability verified: []Yes (] No
(] Not applicable

9. Test results including modifications made:

10. Other tests performed:

vils IF QUALIFICATION BY ANALYSIS, THEN COMPLETE:
1. Type of analysis

X] static analysis
[ static coefficient analysis
[]Dynamic analysis: [] Response spectrum
[J Time history
2. Model type:
[]1-dimensional
[:] 2-dimensional

[X] 3-dimensional
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CHICAGO QUALIFICATICN SUMMARY Page 6 of 6

1

Method of analysis:

[X] Computer-aided calculation
prcgrams used:_ BILAPSS (Anamet)

(X] Hand calculations

O .

4. Have equipment supports been adequately considered in
analysis: (] Yes (] No

5. Stress evaluation at critical structural elements:

Cale , Allow ;
Stress Stress

Element

(attached)

6. Deflection evaluation at critical structural elements
(active equipment only)

There are no elements for which deflections are critical

Cale Allow |

Element Stress Stress !

VIII. ADDITIONAL COMMENTS:
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i -“Ci;éj“,;f‘! QUALIFICATION SUMMARY j Page 1 of 6 b

FERMI NUCLEAR STATION UNIT 2
DETRGIT EDISON COMPAN
BALANCE OF PLAN |
EQUIPHENT DYRAMIC CUALIFICATION SUMMARY ?
MEMNT * £y EMERGENCY EQUIPMENT COOLING WATER PUMP ASSEMBLIES
EQUIPMENT NAME: (Pup & Moter) :
EQUIPHMENT NO. 1§  P4s00CO01A/1B SPEC, NO.:! DiCo 3071-512
3071-85
LOCATION: Reactor Building 613'-6"
EQUIPMENT CLASSIFICATION: 1 ACTIVE [] PASSIVE :
!
%
QUALIFICATION DCCUMENT REFERENCES: .
1. McDenald Engineering Ana’ysis Co. Report No, ¥ii-~131, Dated 9-28-73 !
2. Detroit Edison Drawving No. 6M721 2196 Rev., E Foundation Dravinge
3. Detroit Edison Spec. No. 3071-85 Pump Spec. ’
4. DECo Spec. 3071-512 D.G. Spec. '
5. DECo File No. 524-108 E
l
i
|
|
f
|
F
|
Prepared by: Hp‘\%, }-ﬁ. J‘s‘c&g Date: ¥-14.8} ?
Reviewed by: Date: é
B

Approved by: ' Date:

B R R R R B I R R R R R R R R R s R R R R R R TR IR RO P
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D wsmaalle  QUALTFICATION SUMMARY Page 2 of G

[od S Jle R G-2

LGAD COMBINATIONS CONSIDERED:

QUALIFICATION SUMMARY i

OBE/SSE Seismic Loads

ORIGINAL QUALIFICATION METHOD:

A multidegree of freedom modal analysis war~ performed using the computer
program ICES-STRUDL-H. Type of elements used in analysis were becam.

Seismic Loads were combined with normal operating loads and stresses
~were compared with allowables. |

REQUALIF ICATIGH METHOD: |

<:> . The new response spectra curves will be compared with curves used in
original qualification. The additional stresses due to new more

conservative G values will be added to existing actual stresses and

the results compared with code allowables.
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Sanewuemesls  QUALIFICATION SUMMARY 4 Page 3 of 6

LT AL |

QUALIFICATION SUMMARY OF EQUIPMENT

1. PLANT NAME: FERMI - Unit 2 TYPE:
1. Utility: Detrcit Bdison Company PWR [ |
2, N88s: General Elec:.ric BWR ]
Jo 1=ASEs Detroit FEdiron/Sargent & Lundy
11. COMPONENT NAME: EE!-'.(:.;.J-—}-‘-UMP ASSEMBLITS 7
. Scope: (] nsss (X BOP
. Model Number: 8 » 6 x 14%/100 ¥P 1750 RPM __ Quantity: 2 =
. Vendor: Deming Division of the Crane Co./CGeneral Electric Co.
. T the ccmporient is a cabinet or panel, name and model No.
of the devices included: N/A o
5. Physical Description Appearance: Horizontal Output
centrifugal [ mp horizontally mounted and attached to a motor via a_
Dimensions: 53"(L}) x 40" (W) x 27"(n) Wquht:otzggzig'
. Location: Building: Reactor Building Elev.: 'fjjl_~
. Field Mounting Conditions:
X] Bolting: Number: _ 4 __ Size:__3/4" 9 _
[(JWelding: Weld Tyep: . ba]
Leg: Lengths Bitehy . - .
] o
8, Natural frequencies in each direction:
Laterals 20,12, 33.7 Hz B
Vertical: _15.87, 21.51, 25.40, 30,90, 32.25 Hz
9, Method of determining natural frequencies:
[] Leboratory Test
6] Analysis
(Jother - - 5
10, a. 8ystem in which located: ZC

b. Functional description: Py

Eul PP T

¢. Eauipment required for:
{X] Hot Standby [Z] Cold Shutdown (%] Post LOCA
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FERMI UNIT 2 #6139~40

Praject

SAR

LLULD l? EQUIPMENT DYNAMIC EMD File #

III.

1v.

V.

_ 1. Loads considered: (X Seismic only

Cral AGO

Huvaineenull b QUALIFICATION SUMMARY Paue 4 of 6
4

1l1. Pertinent reference design specificationsg: PECo 3071-312,

& DECo 3071-85

18 EQUIPMENT AVAILABLE FOR INSPECTION IN THE PLANT: X Yes [ No

EQUIPMENT QUALITICATION METHOD: [_J Test
E)(" Analysis

[] Combination of Test
and Analysis

1 Qual;f:catxon Report
rtified Seismic Analysis Report of Crane~Deming

a. Title: [lorinm;v' Split Case Pump™
b. Number and Date: Mi-131 _ September 28, 1973

2. Comrany that prepared reportt McPonuld Fngincering Analysis Co.

3. Company that reviewed report: Detroit Edison Co.

VIBRATION IRKPUT:

[ ] nydrodynamic only
[] seismic and Hydrodynamic
[J other (Specify):
]
2. Reguired response spectra (attach the graphs):
5L-3988 Rev., 00 4-18-72 B=8, 32, 7, 31, €C-6, 16
3. Method of combining Regquiring Response Spectra:
Eﬂ Absclute Sum
[J srss
4. Damping Upset (OBE):_ 12  Basis for damping: Reg. Guide 1.6
Emerg. (SSE): 2%
5. Required acceleration in eaChLomfﬁFSIﬂ»milf required):
[]zra X] other (Specify): [(0.5) +(1 411 = 1,500
Upset (OBE): F/B=_ 1l.41g §/8= 1.4l V=_ 0,5
Emerg. (SSE): F/B=_l.4lg S/8=__ 1.41g V=__ 0,5
6. Were fatigue effects vr other v1brat10n loads considered?

[] Yes Describe loade and how they were treated in overall
qualification program:

ﬁﬂNo
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1.

2.

5.

10.

Test Method: [ |Single frequency:

[ JMuitiple frequency:

' 14 FERMI UNIT 2 i 1roject #6139-40
] o) paTed {
SARSENT&LUIDY | EQUIPMENT DYNAMIC

ENEiNTEReL ’

O ’ SHHCASD | QUALIFICATION SUMMARY Q Page 5 of 6

VI, 1IF QUALIFICATION RY TEST, THEN COMPLLTE: nN/A

Inpui. Motion: [ ]Single axi.
[JMulti axis
]
No. of gqualification tests:
Upset (OBE) Emerqg. (SSE)
Fregquency range:

—

For multiple frequency test does TRS envelop RRS?
[JNo [7]Yes (attach TRS graphs)
Input g-level test:

Upse+ (OBE) F/B: S/8: vl
Emorg. (SSE) F/B: S/S: V:
Laboratory mounting:
[l Bolting: Number: Size
[] Welding: wWeld type:
Leg - 2ngth Pitch_

~
L

Functional operability vecified: [ ]Yes (] No
[(] Mot applicable
Test results inclvding modifications made:

Other tests performed:

VII. IF QUALIFICATION BY ANALYSIS, THEN COMPLETE:

L

2'

*Eigen Values Extracted
Model type:

Type of analysis

[]static analysis

[¥l static coefficient analysis#

[] bynamic analysis: . | Response spectrum
. Time history

[ ] 1-dimensiona
[]2-dimensional
3~dimensional
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CHICAGS | QUALIFICATION SUMMARY Page 6 of 6 ,
A.‘ 1 - '
3. Methed of analysis:
[X] Computer-aided calculation
arograms used: ICES STRUDL II
L) Hana calculations
4. Have equipment supports been a 'eguately considired in
analysis: [X] Yes (] No
5. Stress evaluation at critical structural elements:
i |
DBE Calc PBE Allow
Flemeny Stress Stress
Stress in Pump Shaft 11,004 17,500
Pump Bearings - Radial load, lbs
Inboard 620 1382
Outboard 1,545 6,215
Seismic Stress in Pump Casing Bolts 50 -
(Pump to Basepl:re Bolts (Cont'd on next
Page) o
6. Deflection evaluation at critical structura) eclements
(active eguipment only)
DBE Calc DBEAllcw
Element Stress Stress
Deflection of Impeller Shaft L0044" . 006"
Misalignment of Flexible Coupling L0056 RadiaJs +017 Radians

VIII. ADDITIONAL COMMENTS:

DBE stresses and deflections are compared with OBE allowables.
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Page 6a of 6

Stress evaluation at critical structural elements: (Cont'd)

El DBE Calc OBE aliow
Smeak Stress Stress
Pump to Baseplate Bolts

Tension 3692 20,000

Shear 1012 10,000
Motor to Baseplate Bolts

Tension 1965 20,000

Shear 1689 10,000
Motor Bearings - Radial Load, lbs 717 30,000
Anchor Bolts

Tension 8112 20,000

Shear 2194 | 10,000

i
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FERMI NUCLEAR STATION UNIT 2 !
DETROIT EDISON CCMPARY
BALANCE OF PLAK
EQUIPMENT DYNAMIC QUALIFICATION SUIMMARY

EQUIPMENT NAME: FLOOR MOUNTED YORK INSTRUMENT RACK
EQUIPMENT NO., ! H21-P501B SPEC., NO.:! 3071-165
LOCATION: Reactor Building 551'-0"
EQUIPMENT CLASSIFICATION: [] ACTIVE x4 PASSIVE
*Rack is Passive
QUALIFICATION DOCUMENT REFERENCES:
1. Detroit Edison Spec. 3071-165 + Addendum A June 1977
DECo Drawing No. 61721-2525-7.

DECo Drawing No. 61721-2525-9.

(%X
.

4. DECo Drawing No. 61721-2525-25
DECo Drawing No, 61721-2525-89
6. DECo MATRIX No. EF2-38,2%4 Vendor Document List

7. Analytical Enginesring Associates, Inc. icport #77113-2, 12-22-77

B T Y S R R o e

S e -
Prepared by: e, }L "\Fuk Date: 1-\4~3| g
Reviewed by: Date: a
Approved by: Date: ;
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Project #6139-40
FMD File #

FERMI UNIT 2
[sgngs: &LEIDY (I8 EQUIPMENT DYNAMIC
:mmﬁmug QUALIFICATION SUMMARY

Page 2 of o

QUALIFICATION SUMMARY

LOAD COMBINATIONS CONSIDERED:

OBE/SSE Seismic Loads

ORIGINAL QUALIFICATION METHOD:

Finite element (Stardyne) generic (worst case) Dynamic Analysis was
performed. Type of elements used in the analysis were beam.

Seismic loads were combined with the normal operating loads and stresses
were compared with the allowables.

REQUALIFICATION METHOD:

The new response spectra curves will be compared with the curves used
in the existing qualification. The additional stresses due to the
new more conscrvative ¢ value: 'ill be added to the existing actual
stresses and the results com;: -d with code allowibles.
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prsineenal QUALIFICATION SUMMARY

L.

CHITCAGO

QUALIFICATION SUMMARY O EQUIPMENT

PLANT NAME: [_FRRMI - Unit 2 TYPE:
1. Utility: Detroit Edison Company PWR [ ]
2. NSSS: General Electric BWR
3. A/E: Detroit Edison/Sargent & Lundy

COMPONENT NAME: [ YORK FLOOR MOUNTED INSTRUMENT RACKS

1. Scope: [l Nsss  [X] BOP

2. Model Number: H21-P501B __ Quantity: 1

3. Vendor: York Electro-Panel Control Co., Inc,

4. If the component is a cabinet or panel, name and model No.
of the devices included: See Draw \0. 61721-2520-89 Rev. C
C/V-P50-F403/F441; PXE-PSO-N¥UIB/NZ0 ET-PS0-N4AT0B, PD5-P50-N413B;
PSE-P50-NY23; P I,_I’_5_Q_R!11.QB

5. Physical Descrivtion Appcarance: Rack composed of
structural tubing uced to mount instruments

Dimensions: 78"(H) x 48" (W) x 39" (D) Weigh*: $17.0 1bs.|

6. Location: Building: Reactor Brilding Elev.: 551'-0"

7. Field Mounting Conditicis:

X] Bolting: Number: 6 S5ive: 1/2"@ Expansion

[J welding: Weld Tyep: POERELY
Leg: Length: Pitch:
O]
8. Natural frequ.ncies in each direction:
Front to back: 13.8, 19.2, 33.4 Hz
Side to s:de : 13.8, 33.4 Hz
Vertical: 13.8, 19.2, 33.4 Hz
9. Method of determining natural frequencies:
[} LaboraLory Test
] Analysis
[ Jother I R A § S -5 Tl
10. a. System in which lu ated:  Contiol Air o L
b. Functional description: - X
¢. Equipment required for:
[7] Hot Standby [l Cold Shutdown 7] Post LOCA
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U' FERMI UNIT 2 Project #6139-40
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QUALIFICATION SUMMARY -Page 4 of 6

Cru AGO

11. Pertinent reference design specifications: DECo 3071-165

IT1. 1S EQUIPMENT AVAILABLE FOR INSPFCTINN IN THE PLANT: E]Yes []No

IV. EQUIPMENT QUALIFICATION METHOD: [] Test
X1 Analysis

Combination of Test
and Analysis

1. Qualification Report
a. Title: "Seismic Analvsis of Floor Mounted Inst-ument Racts"

b. Number and Date: {77113-2 December 22, 1977

2. Company that prepared report: Analvtical Engineering Assoc., Inc.

3, pany that reviewed report: Detroit E'ison Co.

V. VIBRATION INPUT:
1. Loads considered: [X] Seismic only

[] Hydrodynamic only
[] seismic and BEydroiynamic
[] other (Specify): .
2. Reguired responselilectra (attach the graphs):
$L-3988 Rev. 00 4-18-72 B-5,29,6,30,13,37, C-1,6,11,16,5,9,19.15
3. Method of combining Requiring Response Spectra:
k] absolute Sum
[J srss
4, Damping Up.et (OBE):1/27 Basis for damping: Reg. Guide 1.6
Emerg. (SSE): 1% N
5. Required acceleration in each direction (if required):
(] zpa [] other (Specify):_Not Required
Upset (OBE): F/B= s/s= V=
Emerg. (SEE) : F/B= §/5= v

6. Were fatigue effects or other vibration loads considered?

[] Yes Describe loads and how they were treated in overalll
~ qualification ' rogram:_ -
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C IS AG O QUALITFICATION SUMMARY : Page 5 of &

VI. IF QUALIFICATION BY TEST, THEN COMPLETE: N/A

1. Test Method: [ |Single frequency:

[JMultiple frequency:

2. Input Motion: [ ]Single axis
[OMulti axis
(]

3. No. of qualification tests:
Upset (OBE) Emerg. (SSE)

4. Frequency range:

5. For multiple fi:-gquency test does TRS envelop RRS?
(] No []Yes (attach TRS graphs)
3. Input g-level test:

L

Upset (OBE) F/B: 8/5: P | SR
Emerqg. (SSE) F/B: S/S: Vi
7. Laboratory mounting:
[[)Bolting: Number: = Si‘-e
[l welding: Weld type:
Leg Iength Pitech

(] - == —
8. Functional operability verified: [ Yes [] No

[} Not applicable |

9. Test results including modifications made: ‘il

10. Other tests performed:

VIiI. IF QUALIFICATION BY ANALYSIS, THEN COMPLETE:
l. Type of analysis

[Jstatic analysis
(] static coefficient analysis
(X bynamic analysis: (X} Response spectrum
(] Time history
2. Model type:
[ 11-dimensional |
' { ] 2-dimensional

{xl 3-dimensicnal
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CHIC AGO Z;‘ QUALIFICATION SUMMARY E Page 6 of 6 g

3. Method of analysis:

[X} Computer-aide? calculation
programs used: Stardyne

Lj Hand calculations

U | o

4. Have equipment supports been adequately considered in
analysis: [X] Yes ] Ne

5. ©Stress evaluatior at critical str' - .ural elements:

Calc Allow
T eamens 5. ‘ess Stress
—
DBE + Deadweight Stress Tensile 10,984 21,600
DBE + Deadweight Stress Tensile 32,521 32,400

SSESSESEEIe—

6. Deflection evaluatign at critical structural elements
(active equipment only) N/A

Calc Allow

Element Stress Stress

ADDITIONAL COMMENTS: |

Load stresses are due to generic worst case (per reference No. 7).
Actual loads will in general be less.
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’ FERMI UNIT 2 Project #6139-40
SARGENT &LUNDY u“ EQUIPMENT DYNAMIC _EMD File *
————=—jewsweanalll  QUALIFICATION SUMMARY Page 1 of 6

CIHICAGT

FCRMI NUCLEAR STATION UNIT 2
DETROIT EDISCik COMPANY
BALARCE OF PLANT
EQUIPMENT DYNAMIC QUALIFICATION SUMMARY

EQUIPMENT NAME: Remote Shutdown Panel

H21-P100 (Pan-1 PS1#)
€35-P001 (Sys. PIS#)

LOCATION. Reactor Building Elevation 613'-6"

EQUIPMFY" NO, ! SPUC, NO.: BM C1-307E

EQUIPMENT CLASSIFICATION: (X] ACTIVE (] PASSIVE

QUALIFICATION DOCUMENT REFERENCES:
1. Wyle Laboratories Test Report #43414-1, dated 6-6-77.
2, Wyle Laboratories Test Report #43414~2, dated 11-1-77,
3. S&L Report SL-2682 containing applicable response sre~tra,
4, DECO Dwg. Nos: 61721-2798-1, dated 11-16-77
61721-2798-2, dated 11-15-77
61721-2798-3, Rev, A

61721-2796-1, Rev. A
€1721-2791-1, Rev. C

Prepared by: ;L-nwa. 2'. F;Mhéf Date: 7= 14~8/

Reviewed by: Date:

Approved by: Date:
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B it QU LIFICATION SUMMARY [ Page 2 of 6

CHICAGO

QUALTFICATION SUMMARY

LOAD COMBINATIONS CONSIDERED:

Dead Weight & SSE

ORIGINAL QUALIFICATION METHOD:

The equipment was originally qualified by testing. A low-level bi-axial
sine sweep in each direction was used to establish major resonances,
Bi-axial random multifrequency tests were then performed in the front-to-

back/vertical and side-to-side/vertical directions. The frequency bandwidths

were spaced 1/3 octave apart over the frequency range of 1 Hz to 40 Pz,
Five OBL tests and one 35k iest were conducted iu each test oricntation,
The instruments were monitored for operability (except the reactor pressure
meter 3 1ich was subsequently tested in Ref. 2).

| FERMI UNIT 2 Project #6139-40
| SARGE!'T & LURIBY ” EQUIPMENT DYNAMIC EMD Pile #
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FERMI UNIT 2 E  Project #6139-40

SARGEMNT & LURDY

EQUIPMENT DYNAMIC » EMD File #

= QUALIFICATION SUMMARY ‘Page 3 of 6

CHrHICAGO

QUALIFICATION SUMMARY OF EQUIPMENT

i
1. PLANT NAME: IPERMI - Unit 2 TYPE:
1. Utility: Detroit Edison Company PWR []
2, NSSE: General Electr.ic BWR [X]
3. A/E: Detroit Edison/Sargent & Lundy

I1I. COMPONENT NAME: | pemote Shutdown Panel

1.

*80

*9.

10.

Scope: () Nsss [ BoP
Model Number: Not Applicable Quantity: 1

Vendor: Reliance Electric Co.

1f the component is a cabinet or panel, name and model No.
of the devices included:__see attachment

Physical Description Appearance: Re-inforced sheet _

~metal panel,

Weight:3000 1bs,
— Elev.:$13'-6"

Dimensions: 96" x 36" x 90"

Location: Building: Reactor

Field Mounting Conditions:

[} Bolting: Number: Size:
welding: Weld Tyeo: Fillet and plug
Leg: /4" Length: 6" Pitch: 22"

Plug weld 5 rear mounting holes.

0 - -k

Natural frequencies in each direction:

Front to back: *Random multi-
fruojuency test
» was performed.

Side to side :

Vertical:
Method of determining natural freguencies:

[} Laboratory Test

[ Analysis

[ Jother

a. System in which located: Remote Shutdown System

b. Functional description: Provides the ability to shutdown
reactor in the event of inhabitibility of the Contrel Room. _
c¢. Equipment require. for:

[¥] Hot Standby [x] Cold shutdown [x] Post LOCA
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FERMI UNIT 2 Project #6139-40

SARGENTE LUNDY |

D ENOIN R

11,

111, 1S EQUIPMENT AVAILARLE FOR INSPECTION IN THE PLANT: [X Yes []JNo

EMD File #§
_ Pacge 4 of 6

EQUIPMERT DYNAMIC
QUALIFICATION SUMMARY

CrHIC ALO

Pertinent reference design specifications: py (1-303E

e ——

IV. EQUIPMENT QUALIFICATION METHOD: @j Test

V. VIBRATION INPUT:

] analysis

Conbination of Test
and Analysis

Qualification Report

a. Title:Seismic Simulation Test Program on_a Rewote Shutdown Panel.
b. Number and Date: 43414-1, dated 6-6-77

Company that prepared report:Wyle Laboratories

Company that reviewed report:Detroit Edison

1.

Loads considered: [X] Seismic only
[] Hydrodynamic only
[] seismic and Hydrodynamic
[J other (Specify):
0]
Required response spectra (attach the graphs):
B-7, B-8, B-31, RBR-32, C-6, C-12
Method of combining Requiring Response Spectra:
Absolute Sum
[J srss
Damping Upset (OBE): 17  Basis for damping:_NRC Res
Emerg. (SSE): 2% Guide 1.61
Required acceleration in each di sction (if regquired):

ZPh (] other (Specify):
Upset (OBE): F/B=_ S/S8= V=
Fmerg. (SSE) : F/B= §/S8= V=
Were fatigue effects or cther vibration loads considered?

[ Yes Descrite loads and how they were treated in overall
gualification program:
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EQUIPMENT DYNAMIC EMD File #

VI.

Vii,

CrucAGE QUALIFICATION SUMMARY Page 5 of 6

_I_F QUALIFICATION RY '_1.‘_1_'3_5'1', THEN COMPLETE:
1. Test Method: [ ]|Single frequency:

BJMUltiple frequency:
2. Input Motion: [ |Single axis
[AMulti axis

L]
3. No. of qualification tests:
Upset (OBE) 10 _ Emerg. (SSE) 2

4. Frequency range: 1 Hz to 40 Hz,

Y“ FERMI UNIT 2 vroject #6139-40

5. For multiple frequency test does 1RS envelop RRS?
[ No [x] Yes (attach TRS graphs)
6. Input g-level test:

Upset (OBE)  F/B:_ 4 to 44 g S/5:_ 46 to .50 g V:,29 to .31 p

Emerg. (SSE) F/B: .6g S/5: by Vi 4re
7. Laboratory mounting:
[x] Bolting: Nuirber: Size
[ welding: Weld type: ‘
Leg Length Piteh - - .
L] i

8. TFunctional operability verified: [X]Yes [} No
{]Not applicable
9. Test results including modifications made:

TRS envelopes RRS

10. Other tests performed: Sinec sweep to determ:ne major

resorn.nces (natural frequencies not reported)

IF QUALIFICATION BY ANALYSIS, THEN COMPLETE :
1. Type of analysis

(] static analysis
[[] static coefficient analysis
[[) pynamiec analysis: [[] Response spectrum
[} rime history
2. Model type:
[ J1-dimensional
[} 2-dimensional

[13-dimensional




Project #6139-40 ||
. EMD Pil. 4 i
Page 6 of 6 a

" . ’5 FERMI UNIT 2
ARGENTZLUNDY EOUTPMENT DYNAMIC
JENTIN .

CHICAGOD QUALIFICATION SUMMARY

3. Method of analysis:

[] Computer-aided calculation
programs used:

[] Hand calculations

7 [P - -

4. Have equipment supports been adequately considered in
analysis: []Yes (] No

5. Stress evaluation at critical structural elements:

Cale Allow
Element Stress Stress

s -

6. Deflection evaluation at critical structural elements
(active equipment only)

Cale Allow

Element Stress Stress

VIII. ADDITIONAL COMMENTS:

The reactor pressurc vessel meter was tested in a separate test,
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: J; FERMI UMIT 2 Project #6139-40
SARGENT & LUNDY ||f EQUISMENT DYNAMIC EMD File #

—Denansenall  QUALIFICATION SUMMARY page 1 of 6

CHHICAGO

FERMi NUCLEAR STATION UNIT 2 ‘.

DETROIT EDISON COMPARY |
BALANCE OF PLANT

EQUIPMENT DYNAMIC CUALIFICATION SUIMMARY

EQUIFMENT MAME: 480 Volt Switchgear Voltage Fegulator

EQUIPMENT NO., ¢ R14008u20 R SPEC, NO.: 3071-43 _
R1400S021 8B i
LOCATION: Reactor Building - 643'-6" i

EQUIPMENT CLASSIFICATION: (x] ACTIVE (] PASSIVE

QUALIFJCATION DOCUMENT REFERENCES:

1. Wyle Laboratories Test Report No. 42949-1, dated April 9, 1975.

2. S&l Report SL-2682 containing applicable response spectra for the
Reactor/Auxiliary juildings.

3. S&L Report SL-3147 containing response spectra for the RHR Complex. i

/ o
Prepared by:‘*frhm 5 W pate: 7-1%8/
Reviewed by: Date:
Approved by: " Date:
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FERMI UNIT 2
EQUIPMENT DYNAMIC
QUALIFICATICN SUMMARY

SARGENT & LUNIDY

CrHICAGO

: QUALIFICATION SUMMARY

LOAD COMBINATIONS CONSIDERED:

1. OBE + Deadweight

2, SSE 4+ Deadweight

QUALIFICATION METHOD:

The equipment was qualified by testing. A low level sine sweep was
performed in both the front- s-back/vertical and the side-to-side/
vertical orientations to determine the major resonances., The equipment
was then subjected to 30-second duration simultaneous horizontal and
vertical inputs of random waveform motion consisting of frequencies snaced
one-third octave apart over the frequency range of 0.5 Hz to 50 Hz as
necessary to envelope the Reanired DRF Resnonse Snmectra (RRS'., The
amplitude of each ome-third octave frequency was independently adjusted

in each axis until the Test Reponse Spectra (TRS) enveloped the RRS.

The control accelerometers were recorded on tape and oscillograph recorders,
The resulting table motion was analyzed by a spectrum analyzer at a
damping of one percent (%) and plotted at one-third octave frequency
intervals over the frequency range of interest, The tuning to develop
shaping of the TRS was done at one-half RRS or greater. A minimum of

five Operational Basis Earthquake (OBE), including those of the tuning
phase, were applied to the equipment prior to performing the full-level
DBE tests.
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EQUIPMENT DYNAMIC

QUALIFICATION SUMMARY

QUALIFICATION SUMMARY OF EQUIPMENT

I. PLANT NAME: FERMI - Unit 2 TYPE:
1. Utility: Detroit Edison Company PwR []
2. NSSS: General Electric BWR

3. A/E: Detroit Edison/Sargent & Lundy

1I. COMPONENT NAME:

480 Volt Switchgear Voltage Regulator |

1. Scope: (] Nsss [ BOP
2. Model Number: 787C484 AE-Part #2 Quantity: -
3. Vendor: I-T-E Imperial Corporation

— e

I1f the component is a cabinet or panel, name and model No.
of the devices included: Same as 2 above.

5. Physical Description Appearance: Rectangular

Sheet metal hox enclosing voltage regulator

Dimensions:70 in. x 48 in. x 61 in, Weight: 6300 1bs.

6. Location: Building: See Sheet 1 Elev.: See 3heet 1

7. Field Mounting Conditions:

Bolting: Number: 6 Size: 7/8" o
[] welding: Weld Tyep: )

Leqg: Length: _ Piteh: -
OJ

*g . Natural frequencies in each direction:

Front *- back:

Side to side :

Vertical:
%9, Method ofi determining natural freque:ncies:
[] Laboratory Test
[J Analysis
(] other
10. a. System in which located: Electrical Auxaliary |

b. Functional description: Voltage regulation for the Electrical

Auxiliary System

c. Eguipment required for:
[¥] tiot Standby X] cold Shutdown ¥] Post LOCA

=J

#*Natural frequencies mot determined since a multifrequency test was
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11. pertinent reference design specifications; 3071-43

I111. 1S EQUIPMENT AVAILABLE FOR INSPECTION IN THE PLANT: X Yes T:No

'V, EQUIPMENT QUALIFICATION METHOD: [x] Test
[] Analysis

Combination oi Tast
and Analysis

1. valificatign Report
0 glismi? Simulation Test Program on a

a. Title: vVoltage Regulator

b. Number and Date:Wyle Report #42949-1, dated 4-9-75.

2. Company that prepared report: yvle Laboratorie.

3. Company that reviewed report: Detroit Edison

ION INPUT:
1. ~ Loads considered: [y Seismic opnly
[} Hydrodynamic only
[] seismiz and Hydrodynamic
[[] other (Specify):
O]
2. Reguired response spectra (attach the graphs) :
B-9, B-10, B-33, B-34, C-7, dated 4-18-72

3. Method of combini: 1 Reg..ving Response Spectra: c-17
2] Absolute Sum dated 4-5-72
O¢< s

4. Damping Upset (OBE):_jy Basis for damping:Reg. Cuide 1.61
Emerg. (SSE):_ 2%
5. Required acceleration in each direction (if required):
X zpA [0 rther (Specify):
Upset (OBE) : F/B= §/8= V=
Emerg. (SSE) : F/B= S/S= V=
6. Were fatigue effects or other vibration loads considered?

(] Yes Describe loads and how they were treated in overall
gualification program:
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SARGENT % LULDY L EQUIPMENT DYNAMIC EMD File #

SecaSS | QUALIFICATION SUMMARY Page 5 of 6

VI. 1IF QUALIFICATION BY TEST, THEN COMPLETE:

1. Test Method: [ ]Single frequency:

pdMuliiple frequency:

2. Input Motion: []Single axis
PIMulti axis

O
3. No. of gualification tests:
Upset (OBE) 19 Emerqg. (o3E) 6

4. Frequency range: 0.5 Hz to 50.0 Hz

5. For multiple frequency test does TRS envelop RRS?
[JNo [X] Yes (attaci: TRS graphs)
6. Input g-level test:

Upset (OBE) F/B: >0.9 S/S: >1.0g V: >0,.5g
Emerg. (SSE) F/B: >1.3g S/8: >1.2¢ V: >0,6g |
7. Laboratory mounting:
K] Bolting: Nimber: g £1ze 7/8n
k] Welding: Weld type: 4
Leg Length Pitch
[

8. Functional operability verified: k] Yes (] No
[] Not applicable
9. Test results including modifications made: Equipment operated

suitahly after a Jaose adjustmesnt knob was secured with tape,

10. Other tests performed: Sine sweep to establish major !

resonances,

VIX. 1IF QUALIFICATION BY ANALYSIS, THEN COMPLETE:
l. Type of analysis

L] Static analysis
[Jstatic coefficient analysis
[(J bynamic analysis: [:] Response svectrum
‘ (J Time Listory
2. Model type:
(] 1-dimensional
(] 2-dimensional

[(J 3-dimensional
*One bolt hole on the test table would not line up with the mounting hole ;

J 3 i . b
‘-———%—G‘mm—%—fﬁmm}fm i g, uTu—to—tire—test—tuabtes




FERMI UNIT 2

SARGENTZLUNDY ||

JBrNGH

VIII.

3.

‘.

5.

6.

CTr-HICAGO

Method of analys.is:

[} Computer-aided calculation
programs used:

EQUIPMENT DYNAMIC
QUALIFICATION SUMMARY

Project #6139-40
EMD File #
Page 6 of 6

[j Hand calculations

O

Have equipmc it supports been adequately considered in

analysis: [ ]Yes (] Ne

Stress evaluation at critical structural elements:

Calc Allow
Element Stress Stress |
bl
Deflection evaluation at critical structural elements
(active equipment only)
Caic Allow
Elerment Stress Stress

ADDITIONAL COMMENTS:

e



08 K

-

20
"4

e

1(4}7’_
SHEET __ OF

.

JOB HO.

-y

DATE April At

- -
-—
-

-~
-

DATE

)

51
FEo

DETROIT ERISCH

Adaviy

CLIENT
PROJECT
DESIGN BY
CHECKED BY

UROINZURO

T

&
T1 7

l

|

e
LA A

"
TTT

seas@mamman RARE N

i

3

v

Y17

N

» 28 W i Al

(2

e

L34

oxf

o

s

oy

L

""'IY"'Y

e .

lai s a221

6" (SLAB NO. 3)

1 JARY BUILDING NORTH — SOUTH COMPONENT

|
|
|

Al

2

A

A

|
!

IS RN

ION — 641'—

sgun § e ey

-

Al 1 .

-
i

FIGURE B9
HORIZONTAL FLOOR RESPONSE SPECTRA

AL

o
-~

L Lagalaoss

|

aasalatalaial

4-—-p——

NG BASIS EARIHQUAKE ELEVA

REAC TOR AUXI

“TRATI

‘roe

bE.l’IrlfPL A e.8 @ hoooo



CLIENT ___DETROIT EDISQL .
IR INC 3
®, / pROYECT _ZitlnO PRI i JOBNOZGBR
G[‘JT LUDY DESIGH BY 20 OATE _Ai. ) 18, 1972
::__-"""._-—"-'-'Jasmununu CHECKED Y L1l DATE - /7: SMEET _ OF

\\

=

N

-

. ;=
:.&*'ﬂiwﬁ-‘\' R

xS

.} -
!‘ 'l
‘
oy
P
A
po
. o - -4 © - - - - ~ - £
i ' £ = « 3 s 3% = S 3 S &« a9 . - ®= 8 8¢5,
- o e e A0 B 0 B.E SLE GRAE (AAAS AR AAALE AR A A2 A 68 B T IIYYrr T Y Y T IYrTTr v 'Irf' Y] .."
i il )3
‘{ F ' |
: 3
: 114"
- } |
? L '
: I
st T
1
4" i
s N——
% L
; -
|
¢ ; '(L &)
"y —
- -5 |ia
- (4 ‘A
: ™
S u j 13
- ks &
" 3 et
- &> ._#—A
- = I
B " [ o
4 B —; o
p ' )
y af- :
L
& '
% s
»
* -
et - i
’ 4 -
O
-4 L
bt s
b
‘t; L
b
’ -
(23 2
4 . ' | " - ]
3 ‘ e —-L—-r\ § - —— o .J . s m- s -
! .
: : TT SRR | W O
E | | i |
—— — . 4 - —— - b pm-— s B
a | | T | i : 3
;e N Y- e e < o - — — - e e
- | | | -
+ . >t - - — PR -l |
s | ! ' I )
" + - - tes e -
- - | ' ' : s . :
i — - - ?‘“"7""""3
p i . ' . -
b - ! 1
b ‘ ' ) ' : .
s ——t - - — :_ -rc' - . &
] | 2 l
: ] iy
3 l ' : 4
i | - -
i = AAAAL LA A A Al 144';411 1111 ITENEITFTINT W WIS TeE S L diiiid bbbl s lll D AA i il L e
o o © = © - © - - - - - - -
' £ 3 g = S -3 = I - = S : "R &8
wun s veeany

FIGURE E-10
) HORIZONTAL FLOOR RESPONSE SPECTRA
\e.- OPERATING BASIS EARTHGQUAKE ELEVATION — 641'-G"* (SLAB NO. 3)
REACTOR AUXILIARY BUILDING EAST — WEST CCMPONENT



>

— , cLieENT _ DETROIT EDISON
CARCENT & 11 PROJECT ELHICO FLIUTL  JOBNO.3GER

SARCE.J i & LU“’B 1 DESICN BY 21 DATE Arv-il 18, 1972
: —SanNamNcuae CHECKED BY Mo DATE @7s1-2 72

— P R P o

SHEETY . OF ..

.
- = o - - o o - o . - wn - - -~ I o s 2 r
. g 2 g2 0 s =23 = 25 - . I e t ¢ - I
- AR AR LI CI AL B S At tes B AS a GAAE S LA S 0 A 1 L2 0 G GAAGE RSN SARA "‘YT?T‘]T’ YT T 1 i
: | ]
[ P g S 9
— — - : ] -t
3 e
]
. , i
A
..“ . l
3 i
R S—
i 6 i .
2 T f
» L——q——-—d——{»
. |
; ||
-
b
s QI VY
- ' ey
- b 1'%‘%‘#7“1‘?‘1
-~ v
: Bae| By |2
[P . vy wie
g L 2
i - AR
- b bt bed
T — L ' N <
- T \ - 1% P v
< t | ! Lol B R .
© " } a2l (\\l £\ -
- l N s
p
- . |
. 1 :
i
- i ;
- . l 4
= f L Gp— s
. | N '
b l o
T !
! 3 i
] L s
a i
' i
8 -
N ' i
1
L
9 | }
-
P o
1 :
: | ]
1 !
® Ak o & ARl a A
-© =3 o L “© o o
g =2 g * S -~ 9 =

men b ey

FIGURE C-7
VERTICAL. RESPONSE SPECTRA
OPERATING BASIS EARTHQUAKE REACTOR BEUILDING
SLAB EL, 641'-6'", 659'--6" § 684"-6""




wy Ny
\ i - L 4 ” L1¢ iR
— ol L - ‘lllo‘ “.. 'a. - : . ~. .Onf. D e B T - . s . - 4.&
o l14|14|-.4|10 b4 iy ' .4.._14‘ 1 A Sl 1
W b «.H._ : ' : | : - i ga
o w0 |—— i .“-..* 1 . ~ i 4 A ]
e et & e g W AR T Bt s i
| _ _ )
a r. A . R ’ 1 'l e Bg VS . ® & ¥ & 4 i - "
g ! : A S 1
28 IR T SN0 ru - NORERTIRR R
a5 s £ |
O« X L ; .
- (% ] L “ .. ~
P b | . 3 = R e
iy ..m | 4. ,“«. ;
«ij/ . .3 - P m y > .
i B : _ i —
¢ o 8 “ 4 w
Py Y Y j ! “ of
‘;n[- "y &us*n.ﬁ.. U -IU
o ' .“.. tod M Qo
<2 s . o S
WE-¥ " } peos
m\u“ ’ L | B w Wm m w3l
i Vo ' - U 1 =
& ! < ul
: : == Fenit
. e - .
AL i: - bz 23
] e 12 01 f =1 O i ©
et P .f— 7 “ " Hw )
= ! & o G o
| I IS : | &0 355
> M 3 i 1 - G/
Oz 3 | %HAEJ: AR : bozs .
oE s 07 =1 07 <
35w OHTJNY : : T
C o w - 4 4 X O ¥
W tD. m L LﬁH.&;.QQ o b =Yg !
ok - +—t .HAmJ«J i — Hox mu._ m @ :
m m | | | | 3 > oS
R o 25 W G S S B S G T (s = B ,
proe - osr 1 ey i Ba i == 1 ll“on o :
Ty b ; TR 5 TR S . m
| ¥ | 1 Sammats Gummmet o T S S S| NESUNS WISSSUN—. WSS [N U e L ; L
-3 H [ & RIS (P —! Y a
e v} Jor
!’Q G " g —— g ————— e —— of “
l‘b N Od—n- — + . - .lcltluos
eg a K 3 :
-y t :
e o% | -t 1 - e LA
[ s 3
-l.n.»“ .gﬂﬂ»»» Py alal ol g A i ohas 1 g a i 3 S pn nd s b gk Ala b T 3 R 4 A addadl s g 4 2 JOW
ﬂw.. Y el (Y i s & @ e “ =
Q.J.I " L . .
lltﬂrw“ $42 "Inenbesy m
-
,
.
PO TR = T R St ama



"

.'!.;v

e
‘\“ b

IT&

R
ARG IV

ntas b

] GRIG I BISREO

r‘\

N

Praquangy, €75

CL'ENT u'
DESIGH BY
CHECKED BY__HHS __ DATE &2 /72 SHEET __ OF

PROTT

ED15t

.)‘Jl';

JOB ND 008l
DATE _Anril i, 107

-

' it

1o

]
1
b}

L4
10

o - P
d -d i

FIGURE B33
} HORIZONTAL FLLOOR RESPONSE SPECTRA
DESIGN BASIS EARTHQUAKE ELEVATION

REACTOR AUXILIARY BUILDING MORTH — SOUTH! CTOM PONENT

suun b Loy

FICTORY BN U a.d I [ |
- -

5t (SLAB MO, 3)

i 8 S s s=23 2 83 3 3= s BN S 0. T 3.
i | & 0 I 3 0 Bl 6L L 1 8 AS YTy TTe Y Ty TT Y T ™YY YT vy vt ‘rvainrv v "_(rJ
. b j
- ' -

3 /‘0 HEE |
. 7.4 : i 1

1 |
2 ; L—_j
L]
ar ! t-‘ji,_-' _1,,
r - - -
= | | i | } "
- - . N, -
3 | f 1 }
= i . T-r“‘ . .‘
! " ™ r™ >
) - — p— ——rs v- ;) + -¢.._; o
- .- »- v
- l HH H M IR
- "~ ~ - . — >
-~ SRS = R | v
b 2 4 3 3 B 1
e — - S } S .
2 I R e MRE
! = ¢
L o l‘f‘ &,\4 | |t 1
“ - ; R e B s e S
: \ | \// NHE
- \ } !
o # 4l | i ! ~
: NS RS
- 22 L ! ‘j —
S 4 -
: ) SE
: | —— L -
- T . S 8 - e 4 %
: e
. ) ‘
o -
i b i *
b 7 \ T ‘_—.—;’J—.—J--.‘J .
. - - e
- " G- ";‘"‘ ?"T’-: &
L i FUE S ' S
- | ‘
. T !’ ‘ S .1‘ . . -i .“. 8
} ] ' f P
" A‘ N l‘ : ‘ — %
3 | -
1 l | |
T i i I “‘-’ &
E ‘ | 3
& | = Lol 1a
of '
\ IR
o i s -4
1 l e b
g Luid gy MJ_M panadae s bidadad - 5

Epr' v Co




-

>

v =8

. JOB NO.2UBE=00
147
SHEET __ OF

-
-

1}

3'a g

4,

A7 J s

iy

S TOUN
F ol
DATE o7
DATE L/ 17

—
dain i
Y

b

CHECKED BY ___ i}

UL UL

DESIGK BY

CLIERT
PROJECT

|
QlNBBﬂzlJ

e

SARGEIT&LENDY

T g 4 st ! L. ~d £ o [N el

W T T e s .w.u:.qdeu EEITT TV TN menty oy e 4‘1‘:~.“Cl.oall.l ...Mva
N ! ] .

8#' e -~ b.."l!dlllcl;l “riilieg s e *. SRS G i (5 -L..!..!l‘».ﬂl’:’ ;l... ¥

——— : poses om WS N, o guncme -

4o

o : — e ¥ o e e : 1
PPRCCS. }, . - e S St fatetens BRI 1 ek s ey o4 S omins M
. o —— 5 S R T b - - v v O]

i
»_
T T
t
1
i

(23
-]
T,
i

!
?-
i
|
-*—--—- .
|
i §
S
"
. "
\
aalia

- e p— - e b 4 o
S %8

ot
’

1
sl fo ety
R
-
-
o
¢ . v
- 1
« ! :
e - . v
- A
" .Aw a y is
8 | | |
. = DAY 'S
o ! Tg 4
- ol e — e br . .
v T ) t 48
= . - -y g @ — —e -

- i =3
h i 13-4 ¥
- Ler | o . ]

: St 4 Vo 4
” | y_ _~ = ‘ ” n M ~
b ! r 3 s |
s 1t =1 a
" | T ﬂ_‘.\. t | _
ouﬁ * * t _ 0
” RREEI TR ]
[ J h v
of 4 68 100 L1 Bse ;

- 3
o 1 ~1 l..|.f -~ ov
1 1
0% ——d + 1 - - -'T-._ullli S | |
" i 4
L e ety o e - e B u-wlib .
I —— - 4 — “
.-v Aod

(T.Rs 3
- 3
-~ -4
ﬁ —
o Jem
- b
[} RN BT IE FS R W A i ;—-bby WS B ME N R PP L DR S 00 N A adda bbhlr..o“
.m.. 1 (14 141 31 ® @ 111 e

$43 "Dantaiy

LLAB NO. 3)

REACTOR AUXILIARY BUILDING EAST — WEST COMPONENT

-

SPECTRA

VATION — 641'—6" (

suvn b ucpitaneny

FIGURE B34

HORIZONTAL FLOOR RESPONSI

DESIGN BASIS EARTHQUAKE ELE



»

4.. ' .. . ..-. th 9 ‘e ‘e
o’ i _ P 1Y £ 5 R O L
, S 1ian
av ¥ LD n SRRHHE NI
Mg i i _5?@ .:;ﬁl_
No..\.di Hit f: h_w L
T 11188 i I | R
< 5w il MHE BRI T W
$eSz i SR TR Q
A e 159 -1 IR iR A IS
s b HTTHT L YRS
| _ﬁm 1ﬂ_um«_. 563
_ .. ++H1 i) 5”/
% L =T it
& TL__ m;.“ & .
aaD _..*1 .Aﬂ. £ C
5 T ;2
8 REER NN LT z
- S “..Mmunﬁ BHNH O 5
& P i v
2 = s} ERHHN % 28 G
8 o= . ? %8 8
L4t ' 37 Faes q o b=
58l | :
— G ..."nm "
5 & T | g
Sw & SESIY w ¢
“i o <« cE L ‘1 w
g ° ﬁmﬂ 1k
1 |
< il !
%D WMM~ : 11
o t 4 gl : ! i
L 5 f 4414 TT : 4 $
=S = 28 :
U R PN ' 4
2 TN Zz
o 8 SN BN B
. Tt He c z
, :T;ju" = 5
_fqmmm,m i - w.h Z
.:..,....“m } O 8 &
HiH 1l
“:t;n ]
%L:z.. L
ﬁﬁ_« T3
+3
S fH

| .ne "Bt sseniee T
et et
g .l‘l.—'" e i




5 K i I JENES it WM ER0 PR b Y 3 B3 4 GO AT § 1 A HSTY § S O 0 U I B (o0 O3 21 e 2
> %9 SN MIN RS PRRE Ef b K B ! EUY 3 Xy % I 177 N EXNTE s
- % 10 Of 63 T8 W50 Y B SIT MR AT & oty 95 FRS0S ANWIN Y B das v AN hop~
9 ‘B8 L] L I ) ] | B 2 i T, 4 -
= A B S S SOSSN SR ial et (1508 5 5 0 R LT 5 RS B LNl LIF o : : =9
o i HIMARRER FRSTEN B | VAl Wb XD LT LT -
o~ N’/4 wnvl;L..Loyc A RREEL AR SRS L L 68 A BN DO S : | ! :
8 Pt i | i i i LrT 0 M B iﬁritls
O i = g o " : ¥ i1 _'|nblva R . Ea S ! e = R RS it e e R e 0'4'..0.)%.{!' -
- I i bbb fafiiiee g i 1 ' _ P \y
. ERRRFR IR RN . 3 B3 it ireed Bk . :
2 : TSR R | T EGETT ’ -
K o ERgs HHIR |
hn ‘IW ' sl T 18 U ” ... D
o3 B | Hiini | 1 .
<o _.s.U* : e LI fa R i TEi LN P
o “ ISR iR ETRE | f 1] L
& i SR H SRR H G aliv
! SRR EIRRBERHETEE B i =
{ ttbe bttt ;:“Znumfm -
._ ESSaH T 1) e datesma iiline oe
” \ H ] .ﬁ. _ ! m. " y &
% 1 | h | | ) O
z L LR | 9
& | Sovmu [ 4858 BN 1 T 1§ T se
w O i ERRE i1oe s SaiL IISREN [1RMH) IITEEENE by & z
> ' b4 %1001 R § 3 } B 2 B ' o RESREEE! hy o
T farIniien THHTTr TR snmn b = =
= ! aar 1S { TR RE 0t IIRERRRE - o
5 2 il HE T SERIH I T ~ v 8 -
& HH AER LR AR T as A Hiile W8 @
£ i3 SSn ISRl SERU IS I MO =
2] F SIERIITARARE L _, NESEE B! = T
CDllu. SERE I ETEE RN i/ L g N
= tH T H it &
- 1 h ? ' '
W 8 ~hh FEEEEES T RE B i Ao - H
= o | SIESEESHHE EEERSRHILE H
w Zz | HIISRERH A HEET 4
1. ..“ ] 1) ” | n.A -~
Q ol HE HIRESE I RR i BIHE .
2 ® 5| SIERRES HH A B8 it HHIH
| SIISEESIINNE S8
G o T fHHT TTTEEEE T ST
b a i T gl ./_fw;: “
> L CHEH LT AN |
38! 11138 ST IISTINTSETRL 43 08 BE AT SSEHE J\ U 31 58 BB AT 11101 KXBEE L 12
m D 1§ 1) ! 188 4188 ! I 0 o i 1 [ ..._.H*lﬂvﬂ.,.w BE H9EY D) .1.. =
o. 15X B2 B ped ' ) MM. v 1 «H_!Iw“ P Pt -
m.l T i SR EREEE i8S AN B TTTERNIN ¥4 o w b &z
L] aaRL LllalIN ] i
[ il K i 4 81 SRR ! ¢ 553 2 2
b 2 '+ 4 A B i 3
2, . RHHE L o 2
; THE ing ITLE 4
| FHHEN FH1 L edif & o 9
fitd} SIS HLG T SRS w Z
THE SHIIEE sEEm ™ il eh 25 E b 38 S
i T ge== il i N g HittHH Wi -
i | : LRI L SEEFERE &
1 1 T T ™ EER! $ -
111 i S A B |5 1111 L R
. Mttt R s S LD
e FEETT T ERI IR IStRIgBEE
: SRS I R P it REiskRIR =
Hitt H gsamatt 18 18 B! SSEEH I ISE
H pmm s 1§ A B 8 PV L et
25 08 0 T B B I SRR H4,> Xr;‘_, ® 13 4 4”.4
it ¥ s=am HHITHE i- T v
Hib { agad i cf b i waew i RS T
i : R e it

]

N

8

7

6

s

‘

3

2

10

9

'

7

"
¥

is

e

N

3

o
=
v
xY
g

16

]

]

?

6

s

4

3

2

1

SOV Gv RS I o i 2




Report No. 42949-1

Page No. 85

-

FULL SCALE SHOCK SPECTRUM (g Peak)

H

ae
-
L

(3

10 wd 10000

1.00

ol
(S

-

DAMPING [ | %]

e ; ENLE BLHEE b 115 AENE)
13 8 1 ,M. LI .v‘.
- ST EAREN L EI 18 i ISSRR AR NN {1 L1 U B! SRR
. i ._Q..“». i1 ....,.M..w h",ﬂ. 1119
! T ST RRiiL ¢ mn T b SRE
HRE iR HuNE TnTrnn T R
T e T SRS
it TIEERER IS SRR RN SRR
I s IEEESSE R 11§ ] i i T 1
! ! 13 HM. “HH ! Ui d g “q_»
i { {] .~.»“m | SERII SRS B i
tHHE RS Pit P SE
YW . Q .vrmh....! - “I.. 3 - A S S, i B 34 15 B
i SIEEEERIIHELR ERRE s BE
{ SIEEES SNl A8 EE B SEASRN ”"J: SRS
1 3 T 0 TR SR ER B i YA G R ¢ S50 ...w
i i 4 shed i $ 44 EER BRI 54
HHH e Hiti ] el ) 14
H*.r+. .MJ» e bt 4 bbb 8
it HIAIRRaRREA 12 e u SRR HH I RS 88,
*M*« .Y\W\M\‘. »a*v. H F*.W .M,.
SRR R ﬂlm,*wwh_r _ .“ S 009 *
e [IE334 8RS RE II SR RA EREE I EUEE!
1139 ! S E NI RN EEE R RE R T I
.y - b
T ST ERERA IS EARA! RESRLI ISR
R RRI 1888 T feenemmmn ri 11 A !
: S ER T 1 333 1 IR R H TR
Hitig: { ifitt i1 HZZ 11111
* Y 1T 28 B 1Tt 13 5% ¢ IEE B
il w it HiSH ISR I
t ﬂ.u .‘:«M*. 4 ’
HitH HHEEE L TR T
484 Bdl & i1 il {EESS8 SR RS M SRR B
f f i1 TFISEEREE! ISEIE S
{HHE T i it
Hitst s R RIS ».*Mw ittt
it ; i Wit SEEER B
4.“‘_ IS B .wv.?.. 288! i <..."
T « R SRS RRR R HE I RN
i1 4 W{N st £ ...,.W' N..*
& i ., 114
i HissERIIE T
1 ' L] ' .
Hitit f i1 :;. i
AR SN ¢ 111 1 {INEERERARE I 0A R A
115880 8 3581 1% T 38888 B
{. ' + u.* I WM } R B
- e R “ee
it i1} ¢ vt ..Zf“ |
} 1 1
‘1l thttett i SN L
i HIEEERINE HIIRER S HH I RE
tH SRUNBEEH 11T B TEITORERR I TIM T E ==t
i Hit et Fidt b ldgs o=
' SEERRR Nk i .S.F—...,. s
2 B ,- - 1 41
i SHESERR I wnw"n;. iy
14 W EHLH g2l 1 114
m HEERRREEEH SRR HH N 13
. bedidedoa gl * BENEI IS SR 6L 123
“ HGT T i SERIRERES! 11
i1 T EEEEEm MG } EREITHEEE PEZ.
e o ISNE! + ' 3 2 2 ER EE B IRRE
‘a ’ X R ' 4 '
th it H i SRR
g8 jsgspnEmm: {ipesnommmm 1119 i FERE
it Z.“'A 114 t“ 1t «:
i HHHH it sas)
oe - o ~ Qo @ ~ -

6 7 8910
100

5

10

7 8910

s 6

4

Frequency (Hz)

FnlY

AXIS

CUSTOMER
SPECIMEN

LOCATION NO.

HER
-

TEST RUN NO.

paan o 2oy ]

L 2

dadialiid




Report No. 42949-1

Page No. 8¢

(g Peak)

1000 O

FULL SCALE SHOCK SPECTRUM

100 0
pamPiNG [ | %)

08

1.00

~— -.....li...
15 31 ¥ ' 288 B8 NIk 11258 IERER REEN] 2
13 ks “te + R dians »
11 SRR 4 L8 08 B8 il LR SIS REE o
.M..— B R .»To_ 1 i 18 | il 4&.lm.wv .|OI
T 188 T 1 itiiARE o
Tt TR | + ©
3 B 1 | : 3 |3 B
Hil fiid ! | ; Pl
THE T . {HITE 1
it I ' . [
IZER B g+t . M 2 + ' P
L] ‘ 3 . . ' B ) Al “ 1) -
i THL H AR T
(| ! : HH R L Hiti
(3 4§ 8 : 1 T1 353 B v IREAE T bt
His va { it LRELTL e
13 S8 o 1+ =+ o e ot 4 i e O 111 EEmE
IRRE . 3 td 4 SRR B ' e
N ~”-v . . ' . R ER B . . SRR
’ ' o... 4 . L_.vi- L -.~.'l’
4 B 8 :.w m t11 1 i} PR 4173
b i 3 Friv ittt g 6
i { s S b b Ared]
:~ i RN 1 H
il H ! M
@ - . .._ '
Lod o : . —t - 00
TYE B V _r .4?4 LY ‘ N
1 ' ) 1 ..94 i P4  § B g
o8 thes - . @«
(1R85 Ra il 11 ' 1 %
it RUAE .
11t h 1T T
1L ek
“w
1HH H R
AR : S IRERRREE "
FITEL R 5 1 2 RI048 80 4
LR as! HH s8Ik
b+ D -
IR ER: 11141 Pgidiliii b
i} 8 it i bpitifati g
i i SRS i
il i SR »
IS 8% B i SRR 1%}
i it HitHY
HEAEE H Saiis ik
1111 ““. .ﬂ;wtw \
.nw_ .1~ Hwﬂw ¥
.Mk4 * o (RO RE BN |
Bl I u ik Iy g
288 B IR TR-IiEits § -
s 28 B! T f,.ﬂw4 Lo
IS S8 B 1§ i 1 -
] t i1 .f_ =
AREA R | PN °
Hiliig IR HEHE .
SETEBE B Ll 1 1T -
5§38 B 3l F & t1!
e g 8¢ i el Y -
18850 88 11 i Hitt
—>< i 1 E s
. S8 I '] ] T 1 2 R BE 3
: 8 BE ift tfrfiti
323 88 B8 HE 3! i
13983 2 B ARSI DI INE] :
4 ! : ' SR SE RS B
r..“ui.w“,, BEES S {
- ~
4 TIREERHIIE
T HEERR iR
6 & :fﬂ : wﬁ.ﬁ AL
B8 W I Y EE DO RN
. wpw .u.w
-., i bl 4
.” HHTA i1
-
© " - O rn e~ W -

~
LOLIDID|BDDYyY T

T

Frequency (Hz)

AXIS
LOCATION NO.

vern

CUSTOMER
SPECIMEN

S/N

27 DBE

TEST KUN NO.




1 FERMI UNIT 2 Project #6139-40 4
SAF:GE?&'!'.&LESL’B?‘ 1 EQUIPMENT DYNAMIC EMD File #

Loo—————DswoewesreJd  QUALIFICATION SUMMARY i Page 1 of 6

CTHHICAGO

FERMI NUC'EAR STATION UNIT 2
DETROIT EDISON COMPANY
BALANCE OF PLANT
EQUIPMENT DYNAMIC QUALIFICATION SUIMMARY

EQUIPMENT NAME: KCU-17 SINGLE TIER BATTERY RACK i

EQUIPMENT NO, : RB32S003 SPEC., NO.: 3071-82
RB32S004

LOCATION: AUXILIARY BUIIDING ELEV. 643'-6"

EQUIPMENT CLASSIFICATION: (x] ACTIVE (] PASSIVE

QUALIFICATION DOCUMENT REFERENCES: |

1. Corporate Consulting and Development Co. Qualification Report #A-119-77
eDated June 1, 1977.

2. Sargent & Lundy keport SL-2682 Dated September 27. 1974, containing
Response Spectra. {

3. CD Batteries Div. Dwg. #M-6586 Dated 11-8-77 ‘
4. CD Batteries Div. Dwg. #K-5282-1 Rev. 10-24-77,
5. CD Batteries Div. Dwg. #K-5098-1 Rev. 9-16-74.
6. CD Batteries Div. Dwg. #K-5281-1 Rev. 10-24-77. ,
7. DECo Dwg. #6E721-2833-10 Rev. D Dated 10-10-80.
8. DLCo Dwg. #6E721-2833-12 Rev. G Dated 1-24-81.

9. DFfc Dwg. #6£721-2833-2 Rev. C Dated 12-20-79.

Prepared by:%"/l[w’”m.a, E M Date: 7-14+~ 8/

Date:
Date:

Reviewed by:

Approved by:
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SARGENT&LURDY

FERMI UNIT 2
EQUIPMENT DYNAMIC
QUALIFICATION SUMMARY

Project #6139-40
EMD Filie #
Page 4 of 6

CHHICAGO

1i. Pertinent reference design specifications: 3071-82
I1I. 1S EQUIPMENT AVAILABLE FOR INSPECTION IN THE PLANT: 5§Yes :?KO
IV. EQUIPMENT QUALIFICATION METHOD: ;] Test
X] Analysis
Combination of Test
and Analysis
1. OQualificatiocn Report
Seismic Analysis Report of KCU-17
a. Title:gipgle Tier Bartery Rack
b. Number and Date: A-119-77 Dated June 1, 1677
2. Company that prepared report: 233"8{\?{30?3‘;;‘;‘““3
3. Company that reviewed report:_ Detroit Hdison
V. VIBR*TION INPUT:
1. Loads considered: [X Seismic only
[] Bydrodynamic only
[] seismic and Hydrodynamic
[J] other (Specify):
O
2. Reguired response spectra (attach the graphs): S&L Report
#2682 - Figures B-9, B-10, B-33, B-34, C-7, C-17
3. Method of combining Requiring Response Spectra:
(3 Absolute Sum
[] srss
4, Damping Upset (OBE);_QQ___Basis for damping: NRC Reg. Guide
Emerg. (SSE): 2% 1.61
5. Required acceleration in each direction (if reguired):
[ zpa [ other (Specify):_Sece Note
Upset (OBE): F/B= - S/8= - V=
@21.4 HZ Emerg. (SSE) : F/B= .42g S/S= 420 V= 2.85¢
6. Were fatigue effects or other vibration loads considered?
[] Yes Describe loads ard how the were treated .n overall
qualification program:
E]No
NOTE: ENV of SSE and OBE Loads was used. Stresses were compared tc OBE
allowables. !
|




FERMI UNIT 2 Project

| SARGENT & LU"IDY

EQUIPMENT DYNAMIC EMD File #

JENGN

Vi,

ViI.

IF

Page 5 of 6

QUALIFICATION SUMMARY

CrHICAGO

QUALIFICATION BY TEST, THEN COMPLETE:

1.

10.

IF

Test Method: [ ]/Single frequency:

[ IJMultiple frequency:

Input Motion: [ |Single axis
[JMulti axis
(] o
No. of qualification tests:
Upset (OBL)

Emerg. (SSE)

$#6139-40

Frequency range:

For multiple frequency test does TRS envelop RRS?

[l No []Yes (attach TRS graphs)

Input g-level test:
Upset (OBE) F/B: 5/S: V:
Emerg. (SSE) F/B: S/8: Vs

Laboratory mounting:

[] Bolting: Number: 3 Size
[[]Welding: Weld type:
Leg Length Pitch
(J
Functional operability verified: []Yes [ ] No

[] Not applicable

Test results including modifications made:

Other tests performed: =t

QUALIFICATION BY ANALYSIS, THEN COMPLETE:

l‘

Type of analysis

(] static an lysis

[¥] static coefficient analysis  (Simplified Dyaamic)
(] Response spectrum

(] Time history

] Dynamic analysis:

Model type:
(x] 1-dimensional
[x] 2-dimensional
[] 3-dimensional
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FERMI UNIT 2

',?‘

EQUIPMENT DYNA'TIC

=

ob oA 4

GENT&LUIIDY ” f

VIII

QUALIFICATION SUMARY

CTHICAGO

3. Method of analysis:

| x Computer-aided calculation

EMD File #
Page 6 of 6

-
55

programs used: FRAME 2D (Validated using Stardyne)

LX Hand calculations

O

4. Have equipment supports been adequately considered in

analys’is: (X Yes (] No

5. Stress eval:ation at critical structural elements:

Calc Allow

Element Stress Stress

1. Maximum Frame Member Normal Stress 15.5 K51 18.0 KSI

2. Diagonal Brace Tensile Stress 1.4 KSI 18.0 KS1

3. Maximum Tie Rod Normal Stress 6.7 KSI 18.0 KSI

. Vertical Supports Rail Bending Stresd 14.6 KSI 18.0 KSI
p. Horizontal Restraint Kail Bending

Stress 3.4 KSI 18.0 KSI

b. Maxirm Anchor Bolt Shear Stress 7.1 KSI 12.0 KSI

V.  Maximum Anchor Bolt Tensile Stress 4.1 KSI 38.6 KSI

v. Deflection evaluation at critical structural elements

(active equipment only)

Element

Calc
Stress

Allow
Stress

No critical deflections

ADDITIONAL COMMENTS:
NO COMMENTS

TG Y SN ST TRNSTRII I T ) * TE RIS L . T DT
Project #6139-40
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Project #6139-40
EMD File #

Page 1 of 6

l ‘ FERMI UNIT 2

1
N EQUIPMENT DYNAMIC

.
Eﬁ SARGENTE w:.:nﬂf,

Danemssrall  QUALTFICATION SUMMARY

CTHICAGO

FERMI RUCLEAR STATION UNIT 2
DETROIT EDISON COMPARY
BALANCE OF PLANT
ECUIPMENT DYNAMIC CUALIFICATION SUMMARY

EQUIPMENT NAME: Nuclear Penetration Canistes Assembly
EQUIPMENT NO. : See Reference 3 SPEC. NO.: 3071-74
LOCATION: Reactor Bldg. Elev., 603'-3" to 604"

(Primar: Containment)

EQUIPMENT CLASSIFICATION: (] ACTIVE & PASSIVE

QUALTFICATION DOCUMENT REFERENCES: |

1. Conax Corp. Report, Stress Analysis for Nuclear Penetration Canister
Assembly, Rev. C, dated 4-19-74, DECO File #E>-284.

2. Conax Corp. Report, Seismic Analysis of Electrical Penetration
Assemvlies, dated 1-16-74, DECO File #ES-335.

3. DECO Dwg. Nos.: 6F721-2831-8 Rev. B Dated 3-24-74 i
6£721-2831-21 Rev. A Dated 7-30-80
6E721-2831-22 Dated 4-12-75

4, S&L Report #SL-2682 containing applicable iesponse spectra.

W
/) .
Prepared by:(ﬂ3ﬁenum4’ E?'ﬁ;;VULké pate: /- 1"-¢€/
Reviewed by: Date: :
Approved by: Date: g
¥
F §
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14 FERMI UNIT 2
SARGENTZLUMNDY (I8 EQUIPMENT DYNAMIC

RN g QUALIFICATION SUMMARY

CHICAGQGO

BTN R TR DL

QUALIFICATION SUMMARY

LOAD COMBINATIONS CCHSIDERED:

1. Pressure + Dead Load + OBE + Jet For«

2. Pressure + Dead Load + SSE + Jet Force

ORIGINAL QUALIFICATION METHOD:

The penetrations were qualified by analysis using the maximum values

from the applicable seismic response spectra. These values were used
because the first natural frequencv of the penetrations were between

8 Hz and 20 Hz (iateral and vertical). Pressure, dead load, and jet

force were considered in the analysis.

.
N AT TR g

N



TOrNGINGR QUALIFICATION SUMMARY

11.

CHICAGO

QUALIFICATION SUMKM'RY OF EQUIPMENT

TR AN R B TPIER VAR IR NN

4 FERMI UNIT 2 § Project #6139-

SARGENT&LULDY | g EQUIPMENT DYNAMIC

EMD File #
Page 3 of 6

PLANT NAME: LFERMI - Unit 2 TYPE:
1. Utility: Detrnit Edison Company PWR [ ]
2. NSss: General Electric BWR
3. A/E: Detroit Edison/Sargent & Lundy

COMPONENT NAME:

Nuclear Penetration Canister Assembly

1. Scope: [] nsss
2. Model Number: Not Applicable

[# nop

3. Vendor: Conax Corp.

Quantity: 23

4, 1If the component is a cabinet or panel, name ana model No.

o” the devices included: Not Applicable

Appearance: Fla

nged

5. Physical Description

Tubular Penetration

Dimensions: 19" x 19" x 113-1/4" Long

6. lLoc tion: Building: Primary Cont inment

7. Field Mounting Conditions:
[} Bolting: Number:
'] Welding: Weld Tyep: _

Weight:See Ret. 3.

Elev.:603'-3" :n_
604"

Size:

Leg: Length:

Pitch:

O .

8. Natural frequencies in each direction:

Front to back: 269 Hz (min,)

Side to side : 8 Hz (min.)

Vertical: 8 Hz (min.)

9. Method of determining natural frequencies:
[7) Laboratory Test
[X] Analysis
[]Othcr

System in which located:__ See Reference 3

b. Functional description:

for electrical feedthrouphs

Proviﬂg»Qgpiﬁjﬂmgng_lsolarjoq

— ———— - o .

c. Equipment reguired for:

(%] Hot Standby |a, Cold Shutdown

] Post LOCA




FERMI UNIT 2 Project #6139-40

1
SARGENT& LUNDY EQUIPMENT DYNAMIC EMD File #
JENRINEYRE QUALIFICATION SUMMARY Page 4 of 6

Cr-ICAGO

S W AR SN ST TR e BT AR _‘-:m
J1. Pertinent reference design specifications: 3071-74

III. 1S EQUIPMENT AVAILABLE WOR INSPECTION IN THE PLANT: X]Yes [ No |

IV. EQUIPMENT QUALIFICATION METHOD: E] Test
K] Analysis

|
Combination of Test !
and Analysis {
\

l. Qualificatipn Report |
19.\-81 .gtrcs,s Analysis for NuclearPenetrationCanister Assemblvw

a. Title:1PS-88 Seismic Analysis of FElectrical Penctration Assemblies

- |

LA B B I =y
b. Number and Date: H{E_IQ‘,,QE ? *?-7.’L !

2. Company that prepared report: Conax Corp. }

3. Company that reviewed report:R. M. Parsons Co., Detroit Edison

V. VIBRATION INPUT:

1. Loads considered: [ ] Seismic only
[] Bydrodynamic only
Seismic and Hydrodynamic
[J other (Specify):
2. Reguired response Ejpectra (attach the graphs): |
B-19, B-20, B-43, B-44, C-2, dated 4-12-72, C-12, dated 4-15-72

3. Method of combining Reguiring Response Spectra:
(¥ absolute Sum
[J srss
4., Damping Upset (OBE): 1/2% Basis for damping:NRC Reg.
Emerg. (SSE): 1% Guide 1.61
5. Required acceleration in each directio (if required):
[] zpa [] other (Specify):
Upset (OBE): F/B=1.06/1.0 S/5=1.0'1,06 V= 59
Emerqg. (SSE) : F/B=1.33/1.13 $/8=1.13/1.33 V= 51
6. Were fatigue effects or other vibration loads considered?

(] Yes Describe loads and how they were treated in overall
qualification program: i

[x] No




SARGENT &LULIDY |x EQUIPMENT DYNAMIC { EMD File #

— O NI

CTHICAGO QUALIFICATION SUMMARY i Page 5 of &

VI. 1IF QUALIFICATION BY TEST, THEN COMPLETE:

1. Test Method: [ ]Single frequency:

[JMultiple frequency:

2. Input Motion: [ ]Single axis
. [JMulti axis
(]
3. FEo, of qualification tests:
Upset (ORE) Emerg. (SSE)

FERMI UNIT 2 i Project #6129-40

4. Frequency range:

5. For multiple fregquency test does TRS envelop RRS?
[JNo [JvYes (attach TRS graphs)
€. Input g-level test:

Upset (OBE) F/B: S/S: V:
Emerg. (SSE) F/B: B/5: B V:
7. Laboratory mounting:
[] Bolting: Number: Size
[(JWelding: wWeld typo:
Leg Length Pitch
(]

8. Tunctional operability verified: []Yes [] No
(] ¥ot applicable
9. 1ust results including modifications made:

10. Other tests performed:

VII. IF QUALIFICATION BY ANALYSIS, THEN COMPLETE:
l. Type of analysis

(] static analysis
[¥] static coefficient analysis
[(] bynamic analysis: (] Response spectirum
[J] Time history
2. Model type:
(¥ 1-dimensional
[J2-dimensional
[]3-dimensional
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ﬁ FERMI UNIT 2 B Project #6129-40 i
SARGENT & LUV ! 3 i

EQUIPMENT DYNAMIC EMD File #

CHICAGO a QUALIFICATION SUMMARY ! Page 6 of 6

Method of analysis:

(] Computer-aided calculation
programs used:

Ba Harnd calculations

O

Have equipment supports been adequately considered in
&énalysis: [X] Yes (] No

4.

5. Stress evaluation at critical structv -ral elements:

" N Calc A;wa
Ehoment Stress Stress I
Canister Tube (DW+PRES+SSE4JET) 21.5 KSI

N
26.0 KST (5))

Flange Bolts (DVW4+PRES+SSE+JET) 18.4 KSI 27.5 KS1 (S)

Flange Hob Beuding (DWH+PRES+SSL+JET) 15,1 KS1 26.0 KSI

6. Deflection evaluation at critical structural elements

(active equipment only)

Calc
Element Stress

N~ critical deflections necessary for
calculation,

VIII. ADDITTONAL COMMENTS:

No Comments
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