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Introduction

The purpose of this rerort is to briefly summarize the
philosophy, methodology, and procedures used in the dynamic
qualification of the Zimmer balance of plant safety-related
equipment. A more detailed presentation may be found in the
Zimmer Formal Safety Analysis Report (PSAR) and in the Zimmer
Design Assessment Report (DZR).

Background
.

The present Zimmer equipment qualification program has evolved
through a period of eight years. The evolution has involved
advancements in dynamic analysis and test methods, identifi-
cation and refinement of additional dynamic loads to be
considered, improvementsin industry standards, and increased
reculatory requirements. The definition of the dynamic loads,
having the greatest impact on equipment qualification, has
evolved through four stages to its present level.

Initially the dynamic load definition included only seismic
loads, however in late 1974 the existence of additional dynamic
loads began to be recognized. These new loads were associated
with extended SRV discharge into the suppression pool. 1In

late 1975, as a result of the efforts of the Mark II cwners
group and the NRC staff the loads associated with a postulated
SRV discharge event were defined, and subsequently the Zimmer
equipment qualification program was revised to incorporate
these new loads.

The next development occurred as a result of changing the type
of SRV discharge device used from the ramshead to the T-quencher.
This change was made in order to accomplish better heat transfer
and thermal mixing in the suppression pool, butalso resulted in
changing the structural response of the Containment. In order
to accomodate this change, the dynamic load definition for the
Zimmer equipment gualification program was again revised to
include this new SRV load definition. Also at this time the
dynamic loads associated with a Loss Of Coolant Accident (LOCA)
were incorporated into the load definition.

The final state in the evolution of the dynamic load definition
occurred in mid 1980 when the spectra defining the dynamic loads
were regenerated to incorporate refinements made by General
Electric in their definition of the Mark II hydrodynamic loads.

As each new generation dynamic load definition was incorporated
into the Zimmer equipment qualification program , an assessment
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was made of the equipment previously qualified.
assessment determined there were inadequacies the equipment
was requalified and hardware modifications were made as

required.

Where the

For new equipment or equipment where the qualifi-

cation had not been completed, the qualification was performed

using the latest load definition.

In addition, each stage of

this asessment and gualification effort was performed using
the latest industry standards and regulatory requirements.

Design Load Combinations

Itemized below are the lcad combinations used in the Zimmer

equipment gualification program. Also identified are the
appropriate damping values, service levels and the method

used to combine the individual loads.

-

Darping | Service | Canbination
L ILoad Combination __Xalue level Method -

1) N + OBE P B* ABS
2) N + SSE 1% ce ARS
3) N + OBE + Envelope (SRVASY-'I\Q SRVAll—TQ) 1% B ABS
4) N + Envelope(ORE & SSE) + Envelope (SRV’Asy_TO

+ SRVAll-'IQ)+ CHG 2% C ABS
5) N-fEnwﬂopeKmEs.SSE)*'a“ehqxz(SR%EHJKJ

+ 0.6 SRGUJ_“Q)+-C01 2% c ABS
6) N + Envelope(OBE & SSE) + Envelope (SRVASY-TQ

+ SRVp ).q) + C02 2% o ABS
7) N+ SQRT (SSE + AP') 2% c ABS

* these service levels reflect that combinations 1 and 2 are used

for equipment not affected by the SRV and LOCA loads
located outside of reactor building).

(equipment
Combinations 3 through 7

are used for equipment located in the primary containment and
reactor building.
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Assessment and Requalification Procedures

General Approach

The procedure used to assess the existing qualification
documentation to determine the equipment adequacy for the
additional hvdrodynamic loads, consists of three steps.

Step 1: <heck the original qualification method
to insure that all important issues have
been addressed and that the oxiginal
gualification is still in accordance with
the latest applicable codes and standards.

Step 2: OJetermine if the input used in the original
gualification.is sufficient to properly
include the additional hydrodynamic loads.
This includes both the increased fregquency
content and amplitude.

Step 3: 1If the frequency range considered in the
original gualification is less than
the frequency content of the additional
hydrodynamic loads, determine if there is
sufficient margin in the input accelera-
tion to account for the effect of the
higher frequencies.

If the assessment demonstrated that the equipment is
adequate for the additional hydrodynamic loads and that
the qualification documentation is in proper order, then
the component was considered qualified. If the assess-
ment determined deficiencies or that further investigation
was required, then the component was requalified.

The method of regualification was generally dictated by
the original gualification method. In most cases this
involved simply supplementing the original qualification.

‘However, a significant number of cases required complete

re-analysis or retesting.

Procedure for Equipment Originally Qualified by Test

Basically there were four major concerns involving qualifi-
cation by testing that have been addressed by the Zimmer
equipment qualification program. These concerns are:
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the increased frequency content and

increased acceleration levels associated with the
hydrodynamic loads

the effect of cross-coupling and

multimode response when the original qualification
was single axis or single frequency.

A brief summary describing how these concerns have been
addressed is provided below.

a)

b)

c)

For multiple frequency tests the increased frequency
content was addressed by first determining whether
the test response spectra (TRS) enveloped the
required response spectra (RRS). In cases where

the TRS did not envelope the RRS, the natural
frequencies were compared against the exceedances.

If no natural frequencies were found in the areas

not enveloped, the component was considered gqualified.
However, in some cases the TRS was not plotted after
33 Hz or natural frequencies greater than 33 Hz were
not deterimined. For these cases, the criterion

for determining adequacy was: did the test input
include sufficiently high acceleration levels to
account for possible high frequency effects, or,

based upon qualification of similar equipment, is
this component sensitive to high frequencies. This
criterion is to be verified by the Zimmer verification
test program.

For single frequency tests the increased fr:quency
content concern was addressed by determining if the
test input included sufficiently high acceleration
levels to account for possible high frequency effects,
or by determining the sensitivity of the equipment to
high frequencies. This determination was generally
based upon the qualification results of similar
equipment. The basis for making these determinations
will be confirmed by the Zimmer verificaticn test
program.

The increased acceleration levels associated with the
hydrodynamic loads were addressed by determining if
the test input acceleration bounded the increased
acceleration levels.

The cross-coupling concer:. for equipment qualified by
single axis testing was addressed by datermining
whether the test input included sufficient margin to
account for cross-coupling effects. The amount of
margin required was based upon previous testing
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experience and found to be dependent upon:
- the relative rigidity of the equipment

- eccentricity of the center of gravity from the
centroid of the mounting. This includes the
eccentricity of locally mounted devices in the
equipment as well as overall equipment eccentricity

- the sensitivity of mechanical linkages to cross-
coupling

d) The effects of multi-mode response for single frequency
testing was addressed by determining if there was
sufficient margin in the test input acceleration to
account for the participation of multiple modes. The
amount of margin required was determined by examining
the modal participation factors of similar equipment.

Procedure for Equipment Originally Qualified by Analysis

For equipment originally qualified by analysis there were
two major concerns, the increased frequency content and the
increased acceleration levels associated with the hydro-
dynamic loads. These concerns were addressed by extending
the analysis to include the effect of the higher frequencies,
and when the additional hydrodynamic loads resulted in
combined loads exceeding the design basis loads, the
analy-is was repeated using the new combined loads.

Use of SRSS

The above discussion summarizes the supplemental qualifica-
tion efforts implemented on equipment identified by the
assessment as either having qualification deficiencies or
as requiring further investigation. As a result of these
efforts one of the following actions has'been or will be

implemented:

a) equipment classified as qualified

b) equipment retested or reanaly zed

c) hardware modifications made .

d) equipment replace«

However before hardwa:c¢ modifications were made or replace-
ment was initiated the crmbining of the seismic and hydro-

dynamic loads by the sc .re root of the sum of the squares
(SRSS) method was consid~red. If sufficient load reduction
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was obtained,

then modifications or replacement were not
necessary.

If the load reduntion was not sufficient then

the modifications made were based upon loads combined by
the absolute sum (ABS) method.
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VERIFICATION TEST PROGRAMS

I. In-situ Test Programs

A.

In-situ Impend.:..e Test Program

The purpose of this test program is to obtain the equip-
ment natural frequencies in the range of 1-100 Hz,
associated mode shapes and modal participation factors
as well as damping and cross coupling parameters. It

is intended to use these results to verify analytical
techniques used for the equipment qualification and to
supplement existing test gualification as needed. Nine
pieces of equipment were chosen for tne test program with
the concurrence of the NRC-SQRT. These nine pieces
comprise a representative sample of the types of equip-
ment used in the Zimmer plant.

These pieces of equipment are:

1) 1E51C001 Reactor Core Isolation Cooling Pump

2) 1E51C002 Reactor Core Isolation Cooling Steam
Turbine Assembly

3) 1H22P017 Reactor Core Isolation Cooling
Instrument Panel

4) 1E51F010 6" Motor Operated Reactor Core
Isolation Cooling Gate Valve

5) 1E12B001 Residual Heat Removal Héat Exchanger

6) 1E12F014A 16" Motor Operated Residual Heat
Removal Butterfly Valve

7) 1VGOSSA Standby Gas Treatment System
Equipment Train

8) 1AP15EA 480 volt Reactor Building Motor Control
Center 1A

9) 1WRO1PA Reactor Building Closed Cooling
Water Pump

The test was completed using different methods of excita-
tions such as a hydraulic shaker, electromagnetic shaker
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and calibrated hammers. The dynamic input was in the
form of white noise (“lat spectra), shaped spectra and
impact. The points of measuring response were selected
to construct a test model capable of detecting global
and local modes.

In-Plant SRV Test Program

The purpose of this test program is to verify the
predicted forcing function, structural response, the
nature of the input to equipment and the accuracy of
predicted equipment response during a safety relief
valve discharge event.

Seven pieces of egquipment have been chosen to be
monitored during the test. They are:

1) 1E22C001 High Pressure Core Spray Pump

2) 1H22P017 Reactor Core Iscolation Cooling
Instrument Rack

3) 1E22F015 20" Motor Operated High Pressure
Core Spray Gate Valve

4) 1APISEE 480 Volt Reactor Building Motor
Control Center 1lE

5) 1B33C001B Reactor Recirculation Pump

6) 1H22Pu27 Reactor Vessel Level and Pressure
Instrument Rack

7) 1C41F001 3" Motor Operated Standby Liguid
Control Globe Valve

Fatigue FEvaluation

The impact of the extended duration of the hydrodynamic SRV

and LOCA loads is assessed by analytical and testing tech-

nigues.

A.

Analvtical Approach

Two pieces of mechanical equipment which have been
qualified by analysis will be selected and a detailed
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fatigque analysis will be performed to calculate the
cumulative usage factor.

B. Testing Approach

Selected pieces of equipment and instrumentation which
are scheduled to be requalifieh by test are to be
fatigue tested. This test will be conducted after

the completion of qualification testing and will
consist of extended duration segments designed to
represent the hydrodynamic loads associated with the
S/R valve actuation and LOCA events. The test duration
is conservatively estimated from the equivalent number
of cycles for each event, and the test input is taken
as the envelope of the combined loads associated with
each postulated loading combination. These tests are
being performed by Southwest Research, and when completed
the results will be summarized and presented to the NRC.
It is intended to use these results to draw generic
conclusions about the impact of the extended nature of
the hydrodynamic loads on equipment and instrumentation.

Sensitivity Testing of Relays

The purpose of this testing program is to determine the
sensitivity of relays and similar electrical devices and
instrumentation to the input frequency of the dynamic loads.
The test will be conducted in three phases using four relays.
In the phzse one the relays will be tested using a dynamic
input consisting of fregquencies from 51 to 100 Hz only, and
amplitude which shall be incrementally increased until
failure occurs. Phase two will be identical to phase one
except the dynamic input will consist of frequencies from 1
to 50 Hz. Finally, in phase three the dynamic input will
consist of fregquencies from 1 to 100 Hz. The results will
be used to draw generic conclusions about the effect of

frequency upon performance of re¢lays and similar type devices.
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Conservatisms

Zimmer equipment qualification programs:

1)

2)

3)

4)

5)

6)

Lower damping values than those recommended in
Regulatory Guide 1.61 were used.

The loads were combined by the absolute sum (ABS)
method rather then the sguare root of the sum of
the squares, (SRSS) method. '

.
The response spectrum method was used rather than
the time history method.

Peaks of ‘the hydrodynamic load response spectra
have been widened by 20%. -

The primary containment and reactor building response
spectra consist of a resultant (radial) horizontal
and a vertical curve. However, this resultant
horizontal was applied in each individual (N-S and
E-W) horizontal direction simultanecusly with the
vertical direction.

The load combinations use the envelope of SRV and
SRV in all directions while SRVpy; is maximum in
the vertical direction while SRVpgy is maximum in
the horizontal direction.
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I1. COMPONENT NAME:

I. PLANT NAME: ZIMMER - Unit 1 TYPE:
Utility: Cipcinnati Gas & Electric PWR [
NSSS: General Electric BWR X]
A-E: Sargent & Lundy

e A et e s w0
QUALIFICATION SUMMARY OF EQUIPMENT

1. Scope: [] NSSS [ BOP
2. Model Number: Quantity:
3. Vendor:
4. If the component is a cabinet or panel, name and model No.
of the devices included:
5. Physical Description Appearance:
Dimensions: Weight:
6. Location: Building: Elev.:
7 Field Mounting Conditions:
U Bolting: Number: Size:
i; Welding: Weld 1{ype:
Leg: Length: Pitch:
8. Natural Frequencies in Each Direction:
Hl:
H2:
V3
9. (a) Functional Description
(b) Equipment required for:
[(lHot Standby [ ] Cold Shutdown (] Both
10. Pertinent Reference Design Specifications:
111 IS EQUIPMENT AVAILABLE FOR INSPECTION IN THE PLANT: | | Yes | j NO
Comments: 1

Reference:

'
EMD File No. -3~ 1 .WNDY v

c—--cAoo




Iv. EQUIPMENT QUALIFICATION METHOD: [ ] Test

] Analysis

~— Combination of Test
!

‘J and Analysis

1. Test and/or Analysis Ly

Name of Campany or Laboratory & Report No.)

2. 1If Qualification by combination of test and analysis state
which components were tested and which were analyzed:

v. VIBRATION INPUT.

1. Loads considered: L. Seismic
Hydrodynamic

L) Explosive

[J other (Specify):

2. Required Response Spectra (attach the graphs):

3. Method of combining Requiring Response Spectra:
(] Absolute Sum

[] SRSS
L ‘
4. Required Acceleration in Each Cirection (if Required):
H1l H2 )
5. Damping OBE: Basis for damping:

SSE:

VI. IF QUALIFICATION BY TEST, THEN COMPLETE:
1. Test Method: T;Slngle Frequency

(JMultiple Frequency

[] Random Motion

Sine Beat

~
e

Input Motion: [ ] Single Axis
Multi Axis

n

3. No. of Qualification Tests: OBE_ SSE Other S

4. Frequency Range:
SARGENT &LUNDY
Reference: EMD File No. -4~ \ ...b

CrearC A0




5. For Multiple Frequency Test does TRS Envelop RRS?

(] No (] Yes (attach TRS graphs)
6. Input g-level Test at Hl= H2= V=

~J

. Laboratory Mounting:
(] Bolting: Number Size

] Welding: Weld Type:
Leg Length Pitch
Functional operability verified: "l Yes (] 8o ] Not Applicable

Other tests performed

VII. 1IF QUALIFICATION BY ANALYSIS, THEN COMPLETE:

1. Type of Analysis

Static Analysis

LJ

_] Equivalent Static Analysis
ynamic Analysis: [ | Response Spectrum
(] Time History

<. Model Type:

(] 1-Dimensional (] Finit> Element
(] 2-Dimensicnal [J Closed Form Solution

3-Dimensional

3. Method of Analysis:

~— Computer-Aided Calculation
Programs used:

[ ] Hand Calculations

- Have equipment supports been adequately considered in
analysis? [ ] Yes [ No
5. Stress Evaluation at Critical Structural Elements:
7 | Cale | Allow
Element '
| an | Stress | Stress
£
'
!
| |
1
' )
4 J i
I o
. - i ' SARGENT&LUNDY
Reference: EMD File No. - e T e naweanel

T Ao




6. Deflection Evaluation at Critical Structural Elements
(Active Equipment Only)
! Calc Allow |
Element Deflec. | Deflec.
|
|
| |
| | |
é } ‘ |
| } ; |
| | {
| | |
L | |
VIII. ADDITIONAL COMMENTS:
[ —
, A ‘| SARGENT &LUNDY ||
Reference: EMD F1 le No. S -6~ l'——:—:.m...u

t C i AO H




ZIMMER NUCLEAR STATION
UNIT-1
4130-00/4130-15

BOP VALVE QUALIFICATION SUMMARY

UTILITY : CINCINNATI GAS & ELECTRIC CO,

NSSS :  GENERAL ELECTRIC CO, TYPE: BWR
AE :  SARGENT & LUNDY
SPEC NO,:

VALVE MANUFACTURER:
VALVE SIZE(s) & RATING(S):
VALVE GUAL. METHOD:

QUALIFICA.ION DOCUMENT REFERENCES:

PREPARED BY: DATE:

REVIEWED BY: DATE:

-l-

SARGENT &LUNDY

m.“u
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II. MOUNTING:

On pipe (] welid Type (] Flange Type
Any other support? (describe briefly)

ITI. IF QUALIFICATION BY ANALYSIS:

1. Method of analysis:

(] Finite element [ ] Computer aided (Program)
(] Closed form [] Hand calculations
[Jother

2. For active valves, operability of the valve was
addressed by:

(JLimiting deflections

[JLimiting stress to within design allowables
(] Both

3. Stress in the critical elements:

G-Level in axis*| Calculated |Allowable stress (ksi)
a b ¢ |Stress (ksi) Upset Emergency

Element

4. Deflections, for active valves only:

; . Calculated Allowable
S - *
Element o-Level in axis Deflection Deflection
ol el (. in in

*Axis a - Along outlet pipe run

b - Perpendicular to axis 'a' and in the plane
of axis 'a' and valve stem axis

¢ - Perpendicular to both 'a' and 'b'

0s | SARGENT & LUNDY ”
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V.

IF THE QUALIFICATION IS BY TEST:

Laboracory mounting:
Normal operating loads input by:

Resonance search test:

a)
b)
c)
d)

Input axes: [] single [] Biaxial
Frequency range to Hz.
Sweep rate octaves/min.

Input acceleration:

Qualification test:

a)
b)

c)

d)

e)

Input axes: [ ] Single [ ] Biaxial [] Pseudo-biaxial
Frequency range: Hz.
No. of tests in each crientation:
Upset: Emergency: _
Test method
(] sine beat (single freguency):
No. of beats , No. of cycles/beat

Beats at
Input acceleration Upset: a ,b 5
Emergency: a b :C
[} sine Dwell (single frequency): Duration:
Dwells at
Input acceleration Upset: a ,b '€
Emergency: a ,b , G
(] rRandom motion (multi frequency): Duraticn:
Damping: Upset: Emergency:

TRS envelop RRS?
Other tests performed and comments:

SARGENT &LUNDY

T AC

[




RESULTS OF QUALIFICATION:

V.
RESONANT FREQUENCIES MAXIMUM ALLOWABLE 'G' VALUE APPLIED SIMULTANEOUS LY
UPSET EMERGENCY
a b C a b b c
VI. LOADS FROM PIPING ANALYSIS:

VALVE

ACCELERATION IN 'G'S'

PIPING |NOZZLE
SUBSYSTEM | LOADS EMERENCY
VALVE |ANAL.DATE |WITHIN i
TAG & VALVE . T . -
NO. EMD FILE |ALLOW. a
|
ADDITIONAL CONSIDERATIONS:
i SARGENT & LUNDY ”

CrcC AO




THE CINCI'NATI GAS & ELECTRIC COMPANY
WM. H. ZIMMET NUCLEAF POWER STATION - UNIT 1

SCENARIO FOR ACTOMPLISHING HOT OR CQLD SHUTDO. i

Several success paths are available for safely shutting the
reactor to a cold shutdown condition or maintainin; an interim
condition, assuming the following initiating events:
1) Safe Shutdown Earthquake (SSE)
2) Loss of Off-Site Power
3) Single Failure .
For purposes of selecting one success path for accomplishing
cold shutdown, RHR 1A pump, 1E12C002A, is assumed as the
single failure. The following seismic Category I equipment
are available for reactor scram, RPV depressurization and
decay heat removal:
1. ESS Relay Panel senses loss of off-site power and
initiates diesel generators and load sequencing.
2. CRD Hydraulic Units insert the control rods and shutdown
the core (SCRAM).
3. Diesel Generators are started and reach rated speed and
accept auxiliary load.
4. RHR 1B aad 1C pumps are started and operate on minimum flow
recirculatrion.
5. The following electrical equipment is energized during and
following load sequencing:
a. 4.16 kV Switchgear

b. 480-V ESS Substation



SCENARIO FOR ACCOMPLISHING PAGE 2 OF 3
COLD SHUTDOWN

o4 480-v MCC's
d. Datterics
€. 24-V, 125-v, 250-v pC Distribution Panels/Cubicles
£. 120-V AC Distribution Panels
9. Electrical Penetration Assemblies
6. The following equipment is automatically started during
load sequencing: ‘
2. RBCCW Pumps (1WR System)
b. Service Water Pumps (lWS System)
€. Control Room Air Conditioning (1VC System)
d. Switchgear Heat Removal (1VX System)
€. CSCS Room Coolers (1vy System)
f£. SW Pump Structure Room Coolers (1VH System)
g. CSCS Water Leg Pumps
7. Cooling Water becomes available for the following heat
exchangers:
a. DG Hx
b. RBCCW Hx
€. RHR Hx (GE Furnished)
8. RBCCW Expansion Tank provides suction head on RBCCW
pumps.
9. Safety Relief valves provide RPV pressure control for

depressurizing RPV to permit RHR initiation. Once the RHR
System begins operation (below 135 psig vessel pressure),
the reactor can be maintained at any desired temperature

or pressure,’or cooldown may be continued.
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SCENARIO FOR ACCOMPLISHING +AGE 3 OF 3

CCOLD SHUTDOWN

10,

11.

Miscellaneous Section III tanks Provide hign presas.;n

air for closing the MS1V's and opening the SRV's from
the main control room.
The following valves are cycled to line up piping to

permit DG cooling and decay heat removal:

1E12F003B 1WS037A/D
l1E12F004B 1WS033 -
1E12F0478B 1E12F042cC
lE12F048B

l1E12F0068B See attached table
1E12F008 for valve functions
1E12F009

1E12F053B

1E12F068B

1E12F014B

1B21F022A/D (GE Furnished)
1B21F028A/D (GE Furnished

The above equipment therefore provides on-site power,
instrumentation, decay heat removal, auxiliary equipment
cocling and main control room habitability to safely
shut down the reactor from power operation to cold

shutdown.

The attached list of BOP and NSSS equipment noted by an
asterick denotes in detail the equipment required for
accomplishing the above success path.

- - 1
TS 5 & Fons.s
RIPruski /o



VALVE DESCRIPTION & FUNCTION

1E12F003B RHR HX(B) Disch. to RPV

1E12F047B Inlet to RHR HX(B)

1E12F048B Bypass RHR HX(B)

1E12F006B)

1E12F008 ) Suction to RHR(B)

1E12F009 ) [From Recirc. Suction Pipe

1E12F053B Return to RPV from RHR HX(B)

1E12F068B Service Water Discharge from RHR HX(B)
1E12F014B Service Water Inlet to RHR HX(B)
1E12F004B Suction to RHR Pump (B) from

Suppression Pool
1E12F042C Discharge from RHR Pump (C) to RPV
1E12F004C Suction to RHR Pump (C) from
Suppression Pool (Not required
to stroke - normally open)

1B21F013A-D,E-H,

K,L,P,R,S Safety Valve Main Steam System
1B21F022A/D Inboard MSIV
1B21F028A/D Outboard MS1V
1WS037A/D Service Water Dish from D.G. HX
1wso33)] Service Water Essential -
1w5034Ll Loop Iso. Valves
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TAMLE 1l0.6
SEISMIC QUALIFICATION SUMMARY OF CATHCORY 1 MECHANICAL AND ELECTRICAL EQUIPMENT
- Me thad Method
Caulprnnat Lau!pment o! fqulpment Inspection Lquipment Equipment of Lquipeent tnspection
o ber Name Qualificationts Function®s |- Avallablility Numbert Nnme Qualiticationss Function®® Avalladiliny
SLATULMALL 4,16 XV Switchgear Test (5) Ay D Yes *IDCOLEA 1% V Battery Test () c, 0 Yes
IAroan/es | 6,9 KY Switchgear Test (9) A B - SIDCLLEA/C 123 V Battery Test (%) c, 0 . .
LA 490 V ESS Substation Test (3) Ay D - : *IDC21EA/D 26/48 V Dattery Test (%) c, 0 -
LAl 5
- | EARIAE
Lartor ' . Pattery Macks Analysis(?) | €, 0, €k .
Iari
1AV INALIG | 48D ¥ MeC Test () A D - R
121 15 AZD Dattery Monitors Test (3) c, 0 »
Iarinea/e .
sle02TAZC | Dlesel D11 Day Tank Analysia(7)| ¢, D, B .
10C02¥A/D 150 ¥V Dattery Charger Test (3) ACD 4
LT IR Y A Dliesel Cen, Annlysla(8) c, 0 - 1DC128A/C 123 ¥V Dattery Charger Test (3) AMC,D -
INC22EA/D 24 ¥ Dattery Charger Test (9) ACT,D .
SIPLIOSA/C | D, G. Control Panel Test (3) c, D . v
11P0LEA/D 120 V AC Dist, Panels Test (3) A, D "
ANIAND D. €, Meut Exchanger « Analysis(®) C.h B . RIS
IDAND . 11104K
P RTTY VA ]
#1CD4EA 250 ¥ DC Dist, Cublcles Test (3) c, 0 -
1COSPA/C
S\ AC v, G, ¥xhaust Silencer Analysts(R) c, 0, ¢ -
Lix 0%0AJC ' *1DLLSEA/C 1235 ¥V DC Mst, Cudbleles Test (3) c, 0 "
#10C26EA/8 | 24748 ¥ DC Dist, Cubleles Test (3) [ -
CIICR R T Y L 14 Cylinder Exp, Joint Analysis(®) 4 .
AL *LAPSOEA/M flectrical Penetration Analyste(?) C. 5, 8 "
1APSOF 2N Assembites
’ 1AFS0EP
Slererale 12 Cylinder Exp, Joint Analysin’g) 3 » LAPFSOER
el IbA/C
' 2'AIC
750 KYA Transformer Test (1) Ay D »
sbqulpunt tegulieed for eold shutdown based on scenarlo attached (1 success path for sccomplishing shutdown), ALV Y

At1te key to informatlion referenced numerically appesrs on the last puge of this table,

R LR
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Page 2
TasLE 10,8
SEISVIC QUALIFICATION SUMMARY OF CATECORY | MECHMANICAL AND ELECTRICAL EQUIPMENT
Method Mthod
Cqulp=ent Cquipment of Equipment Inspection Fqulpment Equlipment of Equlpment Imspection
Numlbe Kame Qualification#s Functlones Avallablllny Number Name Quali‘icationse Functlonee Avallablliny
Slrx L) in Cuntrol Beard Anniysls (8) Co 0, € Yeu IWeota/e SETS Conling Fan Anslysts (9) ] Yes
9% Avsemblites
RS | . IVCOSSA/R SCTS Equip, Traln Anslysts (W) L] -
liwwy o P =
1y LVCO4AA/D | SETS Heating Cotl Analysts (8) o, ¢ -
LR LR
’ Wenca/s SCTS Fanm Aralysis (9) 1 »
Instrumenty for Meln Test (3) c, 0 »
tontrul Muards S6TS Temperature Test (&) 1 4 - .
' Transmitter ’
lapogs -~ Mise, Auto Control Cablinet Analysts (8) E- e
Deluge Leve! Controlller Test (3) 1 4 -
S 1sunira/o KECC Water Pumps and Motors Aralysts (7)) A, D .
D luge Valve MDL-3700DCY Test (3) 1 4 -
P Neryn LSCS Water leg Puerps - A .
2o Fressure Trans, Test (3) ' bl
14 22ec00)
Deluge Plping Analysts (7) 4 -
R VATV | Fri, Cont. Samplin: System, - 1] "
f33, Cont, Mon, System veodva/s sCiy Analysis (9) ] -
Ivooaya
1L 0lvA/y fuevice Water Pumps 4 Mators Analysts (7) A, D »
Solenold Valve Test (2) L] »
IN A/ Teaveling Water Screens Analysis (7) E »
f Limit Switch Test (2) v -
e atram Setvice Witer Stralners Analysie (8) E »
Actuator Analysis (7) 1] .
*1violca/D Vent Pans Anslysle (7) A, D -
* tenzaare KACCW leal Frchanger Analysts (8) Av D - wynig =
vyoze
s %2 Cylinder Rack Analysts (8) o, & - 1vv03¢
11918 . vytae
vt naca/n
HE AO01A/D | Mise, Tanks Sectlon 11D Analystis (7) Ay D - venica/a
K oAmIaAm ivaouca/y
INY ket e, IVxn2ea/e
Indl-.o0n fu 1VAD 3¢
UL B UL T L
LS ERERRA YT Nesilient Isolators Analysts (7) 4 -
fpdl-asun b
bR S B TRIFN S Motors Aralysis (9) A, D
L S L
HL B T * *lveolcarss C.R, Condensling Untt Analysis (7) A, D .
Tedl-aing,
*1VXoLca/r Switchgrar Condensing Unit Analysts (7)(8) A, D -
*Tautpment requlred for enld shutdown based on scenario attached (1 success path for accompl Ishing shutdown), MIB/ ik

" @y to tnlurmation refecenced musericully appears on the last prge of this table,




Page )
TABLE (10,8
SEISMIZ QUALIFICATION SINCMARY OF CATECORY 1 MECHANICAL AND ELECTRICAL EQUIPMENT
Methiod Method
Fraip=ent Equipment of Equipment Inspection Equip=ent Lquipment of Cquipment Inspection
Su=tet lave Qualificationss Function®e Avallablitty Numbe Ne ne Qualifications: Function ee Avalladilivy
el fontrol Panels Test (1) A, D Yes SIVROGLAA/¥ Tilter Tor Specinl Cotl Analysis (1) A E Yes
11 0%d Cabinets
« VAL Dampers Test (&) 14 *
IVt LIXAZS HYAL Duct Silencers Analysts (9) 14 » Wefeigeration Speclalties - A D No
. Filter Deyer
WAL Gravity Shutters Test (2) = '
S1VCOISA/D Tasentinl Package Fillter Analysie (B) AR Yer
16N IAle Tlow Llewnts - | No velos tintts
e A
DULE, Peessure Indlcating Test (2) 14 -
1r1ols VAL Panels Analysls (8) A, D Yes witeh MDL2AD-GN59 s
bty
119 lansping Framing Analysts (1) 14 b
RNV ] ;
fan Motor Analysts (7) A, D -
HVYAL Tustre, s A, D No
Mounting Prackets Analyste (7) 1 .
Aseronla Montoring System - A et
Pressure Trensmitter Test (3) E -
e luge Valves - E No
Temperature Transmitters - 14 -
ssential Pressure Couges - A, D -
sl 2TA/C Cooling Water Reservolr Tank Analysls (7) c, 0, 8 Yés and Tharmometers
HaLITA/C « % "
) . *IrLi2on/c vas, Nelay Panels Test 13) €, 0 Yes
SUMIATAIE |20, Expanston Tank Amajyste (7) o0 8 "
IPLGIIA/D  [Hemote Shutdown Panels Teat (1) o -
I ITAIC n,0, Sgorape Tank Analysts (7) c, 0, B -
vlre Extinguishing System Test (9) c, 0 -
SILHIITA/R UL bxpansion Tank Analyats (H) A, D, E -
MBO02rA/D tuel OL1 Tranaler Pumps Analysis (7) c, 0 .
sin1%A/C Ale Mecelver Tank Analyslis (7) C. D, B 4 s 2
188, Teans, & Sensors Analysls (4) A, D - .
R EUGE Y | speelal Cotl Cabinete . Analysts (7) A, D bt *veodcal/s ventiletlion Fans Analyste (7) AD °
NI YAAST v lca/c
LAY SRRV 4
(TTEAAY taventlal Pressure and Test (2) AD .
1Vl . lemperature Switches
4 ALE Y )
L oduad

¢ patpeens required for cold shutdown based on scenarin attached (1 success path for sccomplishing shutdown),

#hlhe key to Information refarenced numerlcally apprars on the last page of this table,



Page &
TABLE 110,94
SELSMIC QUALIFICATION SUMMARY OF CATECORY | MECHANICAL AND ELECTRICAL EQUIPMENT
Method Method
fqulpeent Equ!prent of Equlpment Inspection Equipment Equipment of Fquipment Inspection
Nt w Hame Quelifications Functlone Avalliablliley Numbeg Name Qualificatione Function® Avellablitty
VAT Control Dompers Analysts (2) E Yeu ACTIVE VAIVES
Freere Protection Equipment - b, e No 1E12¥008 Cate Valve Analysls (7) c Tes
IVENIYAIN tas, lselatinn Dampers Analysis (1) A, D Yes 12127009 Cate Valve Analysts (1) [4 .
IR V) .
ientyarn > TLLZFD48A /N Angle Valve Analysis (7) A .-
IV yals
MY T )
o lurale '
vty ’
Tmper Cperateors NH90 Serles Test (&) A, D -
Actyator
-
“ise, Control Panels
1ex1) - D, B -
s - A, DL E -
ey - A, £ -
Switchgrar for Recir, LG Test (3) A, E -
LILOY and LYWV
fasentier]l Control Room Analyats (7) A, D -
Isalatlion heck Dampers . :
. Linltoryie Motnr Operetors: Tesr (&) A, D "
e 10
Sh-1
$n-2
Vi )
’ Pust Aceldont Pri, Coat, Test (3) L] »
run, Radio-sctivity Monitors
Systam
“aln Continl Rooum Rediation - L No »
Nonltors
\

Site Fey te Infor=atlon referenced numerlcally appears on the last page of this teble,

LALTNY




TABLE 110.6

SEISMIC QUALIFICATION SUMMARY OF CATECORY ! MECMANICAL AND ELECTRICAL EQUIPMENT

Page 3

Method Method
fulp=ent Equipment of Equipment Inspection Equipment Equlpment ol Equlipment Irspection
Nurm et Hame GQuallificationes Functiones Avallabillrty Numbe ¢ Name Qualificationss Functio#e Avallablilny

1 i2eat RIR Globe Valve 10" Analysts (7) Ay D Yes VOO0 IA/E Primary Con alnmeant HVAC Analysis () A. D Yes
LR NSIP IV | Voo 2a/p Butterfly Valve *9*
LE12Fuan IWQOUIA/S
" : IVOOsAT
10Hsnn2 RCIC Clobe Valve 4" Analysis (7) A, D -
SRy Service Water Butverfls Analyals (8) A, D "
1W0uA/ B | service Water Globe Valve 3" Anzlysts (7) " INSOORA /N Valve 24"
“lwaadia/e
Iealinuia/n | standty Liqutld Control Analvsis (7) A, D - YW VAA/D
Glehe Valve 3" :

*1WL0ITALD Service Veter Buttexfly Anaiyeis (8) A, D »
NA2R0LIA/R | MR Cate Valve 4" Analysis (7) Ay D " Valve 8"
b 1280 "ty
IEL2iN27a/e TEL2FUSIA/D | MR Clobe Valve 8" A, D ot
LF128049 I - » Analysis (7) A, D - LEL21065A/8 . . . L ¢
£ 1y 09 LICS Gate Valve 1" Analystis (7) A, D . 1nNoi2 Inst, NI Supply Globe Test (3) ond A, D -
Valve 75"
HETTIAL RCIC CGate Volve &* Analysis (7) Ay D - 11%01) » . . wr Analyals (7) X
oI 3
1511031 1 nes Equip, Drain to Radweste Test (3) end A, D -
11049 Clobe Valve 2.5 Analysls (1)
1ESLEnes KELC Gote Valve 8" Analysis (7) A, D .
mrony Floor Drain to Radwaste Test (5) and A, D *
e Fuel Pool Ceoling and Clean- A, D » WwronQ Clobe Velve 2.5%" Analysis (7)
103, up Gate Valve 12 > 4
Y w5020 service Water Clobe Test (3) and A, D »
| [STOLEY RPCEN Cate Valve 6" Analysts (7) Ay D ol Valve 10" Analysts (7)
IS L0293 " i » 2"
wso o
W03 Service Waiter Cate Valve 30" Analysls (7) A, D "
HPL2IOnIA/S | WIR Cate Valve 14" Analysts (7) A, D -
In Ui 2A78 fervice Water Cate Valve 4" Analysls (7) A, D - 12 O0GA/C » - . 20"
s N1YA/D A1 006A 78 s
. 1¥1210164/78 1 %
1wL073470 Service Water Clobe Valve 3™ Analysts (7) A, D i WwizroL2a/n 1"
FLEL1210GTA/D | D
SILI2R01/a/a | Ak Butter(ly Valve 16" Analysis (8) A, D
e idionease | * . - 14" Analysts (8) " 1L1210001 LPCS Cate Valve 20" A D -
VDD L AN Pumphouse Ventilation Analysls (8) A, D - 1121012 LPCS Clobe Velve 12 Anslysin (7) A, D -
vio2a/e Hutterfly Vaive 12¢ : .
Iviriiasze IEI21087A/8 | mim Clode Valve )™ Anslysis (7) A, D »
WVHIGA LS » 1L51F043 KK - LA
- . INLD06A /R Service Water Butterfly Analysis (7) A, D -
[ oteten s s - wsota/n | eaive 30"

*The key to Infermation referenced numcrically sppears on the last page of this table,

*tgulpeent required ter cold shutdown Lased on scenario sttaclecd (1 succees path for sccomplishing shutdown),

wn/gk
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-———




SARGENT & LUNDY

ENGINEERS

CUrmA”O
1

\

NOTES: : ' ’

The follcwing referenced numerical key applies to the Method
of Qualification column:

1.

"2

3.

4,

5,

6,
7.
8.

.9,

Mdﬁtifrequency random motion biaxial testing with Test
Response Spectrum (TRS) enveloping the Reguired Response
Spectrum (RRS).

Test input to specimen based on single axis and single
frequency excitation. ,

Test input to specimen bzsed on biaxial and single
frequercy excitation.

Test input to specimen based on single axis and multi-
frequency excitation.

Test input to speciren based on biaxial and rmultifrequency
excitation, -

Test input to specimen based on fragility level excitation,
Analysis of specimen based on static analysis.
Analysis of specimen based on dynamic analysis.

Analysis of specimen based on static coefficient analysis.,

The following referenced alphabetical key applies to the Equip-
ment Function column.

A,
B,
c.
b,
E.

Hot Standby and Cold Shutdown
Hot Standby

Cold Shutdown

Post LOCA N

Passive . ;

The list of all the active valves and the rmethod of qualification
s inclucded in table 110.6., There are approximately 1400 passive
valves which are not listed in the above table but were qualified
to the same requirements,



ENGINEERS
CHICAGO

SARGENT & LUNDY

Balance of Plant Equipment Qualification Progress

Assessment Requali-
3 fication
%

= Camplete Conplete
Equipment 100. 85.
HVAC Dampers 100. 100.
Valves 100. 80.
Instrumentation 100. 50.

Balance of Plant Equipment Qualification Schedule

April

May

June

August

e
o N
v
w

October

Equipment

NN

HVAC Dampers

nstrusentation &\i\\\

KN/ '!EV!
RIS

o

[ X))

X¢] Engineering Effort

& Implementation of Hardware Modifications

Testing




“ilencer 1B

Wm. H. Zimmor SUMMARY OF page _Z__ of _
Project N.. 4130-00 EQUIPMENT MODIFICATIONS Rev. 22
Date _%-/<"-%/
Rguipment Description Modification Description
Number
1VG02CA Standby Gas Treatment System Vibration Isolators & Mounting Bolts
Fan 1A Strengthened
lvGoacs Standby Gas Treatment System Vibration Isolators & Mounting Bolts :
Fan 1B Strengthened '
1VG0O3CA Standby Gas Treatment System Vibration Isolators Strengthened
Cooling Fan 1A
1VG03CB Standby Gas Treatment System Vibration Isolators Strengthened
Cooling Fan 1B
1VG04AA Standby Gas Treatment System Reinforcement of Coil Support
Heating Ccil 1A
1VG0O4AB Standby Gas Treatment System Reinforcement of Ceil Support
Heating Coil 1B
1VC11XA Control Room HVAC Return Fan Providing Anchorage to Foundation
Silencer 1A
1VC11XB Control Room HVAC Return Fan Providing Anchorage to Foundation




Wm. H. Zimmer SUMMARY OF Pageiof Z
Project No. 4130-00 EQUIPMENT MODIFICATIONS Rev., 22
Date Y- /- &/
Equipment Description Modification Description
Number

1vyolc CSCS-RHR Equipment Room Cooling Fan Vibration Isolators Strengthened

1vyo2ac CSCSQLPCS/RHR Equipment Room Cooling Vibration Isolators Strengthened
Fan

1vyo3c CSCS-RCIC Equipment Room Cooling Vibration Isolators Strengthened
Fan

1vyodc CSCS~HPCS Equipment Room Cooling Vibration Isolators Strengthened
Fan

1VYOS5A CSCS-RHR Equipment Room Heat Additional Cabinet Anchorage & Coil
Exchanger Reinforcement

1VY06S CSCS~LPCS/RHR Equipment Room Coil Additional Cabinet Anchorage & Coil
Cabinet (1VYO7AA, 1VYO7AB) Reinforcement

1VYO8A CSCS~RCIC Equipment Room Heat Additional Cabinet Anchorage & Coil
Exchanger Reinforcement

1VYO9A CSCS-HPCS Equipment Room Heat Additional Cabinet Anchorage & Coil
Exchanger Reinforcement




Wm. H. Zimmer SUMMARY OF Page 3 of 7
Project No. 4130-00 EQUIPMENT MODIFICATIONS Rev. 00
Date _ 7-/A"-5/
Equipment Description Modification Description
Number

1PL30JB Off-Gas Instrument Panel 1B Mounting Welds Provided

1PL65JB Station Ventilation Purge and Additional Anchorage Provided
Prim. Cont. HVAC Panel

1C41-A002 Standby Liquid Control Test Tank Providing Nozzle Reinforcing Pads

1WR02AA Reactor Bldg. Closed Cooling Saddle Supports Modified and Additional
Water Heat Exchanger 1A Anchorage Provided

1WRO2AB Reactor Bldg. Closed Cooling Saddle Supports Modified and Additional
Water Heat Exchanger 1B Anchorage Provided

1WR0O2AC Reactor Bldg. Closed Cooling Saddle Supports Modified and Additional
Water Heat Exchanger 1C Anchorage Provided

Detail AA (1) Rack For Locally Mounted Additional Anchorage Provided
Instruments

Detail DD (3) Racks For Locally Mounted Additional Anchorage Provided
Instruments

Detail JJ (2) Racks For Locally Mounted Additional Anchorage Provided
Instruments




Wm. H. Zimmer SUMMARY OF page X _ of _Z
Project No. 4130-00 EQUIPMENT MODIFICATIONS Rev., 00
~—_ R
Date ¥ 155/
Equipment Description Modification Description
Number
1REO1T Reactor Bldg. Equip. Drain Tank Additional Mounting Provided
1PS10S Sample Station 1PL50J Chiller Anchorage Grouting Provided
1H13-P659 Rod Sequence Control System Mounting wWelding Provided
1FCO02AA Fuel Pool Heat Exchanger 1A Additional Bracing Provided, Reinforcing
Saddle Supports, and Additional Anchorage
Provided
1FC02AB Fuel Pool Heat Exchanger 1B Additional Bracing Provided, Reinforcing
Saddle Supports, and Additional Anchorage
Provided
1FWO02AA High Pressure Feedwater Heater Reinforcing Lower Surports
1A-6
1FW02AB High Pressure Feedwater Heater Reinforcing Lower Supports
1B-6




Wm. H. Zimmer

Project No. 4130-00

-3 7
SUMMARY OF Page 2 of
©QUIPMENT MODIFICATIONS Rev. 00

Equipment
Number

Doscription

Modification Description

1vCo8sa

1vCco8sB

1INO3DA

1INO3DB

1APOSE

1APO6E

1APO7EA

1APOSEA

1APO9E

Control Room HVAC Air Handling
Unit 1A

Control Room HVAC Air Handling
Unit 1B

Drywell Pneumatic Sys. Dryer 1A
Skid (1INO7FA,B; 1IN11FA,B)

Drywell Pneumatic Sys. Dryer 1B
Skid (1INO7FC,D; 1IN11FC,D)

480V ESS Substation 1A-1

480V ESS Substati ' 1A-2

4.0V ESS Substation 1A-3A

480V ESS Substation 1A-4A

480V ESS Substation 1B-1

Additional Anchorage Provided

Additional Anchorage Provided

Anchorage Reinforcement Provided

Anchorage Reinforcement Provided

Additional Anchorage Provided

Additional Anchorage Provided

Additional Anchorage Provided

Additional Anchorage Provided

Additional Anchorage Provided




Wm. H. Zimmer SUMMARY OF Page _Z_ of 7
Project No. 4130-00 EQUIPMENT MODIFICATIONS Rev. Q00
Date 4‘/;"' 3/
Equipment Description Modification Description
Number

1AP10E 480V ESS Substation 1B-2 Additional Anchcrage Provided

1AP11EA 480V ESS Substation 1B-3A Additional Anchorage Provided

1AP12EA 480V ESS Substation 1B-4A Additional Anchorage Provided

1AP13E 480V ESS Substation 1C-1 Additional Anchorage Provided

1AP14EA 480V ESS Substation 1C-2A Additional Anchorage Provided

1vGolys Essential Recirculation Fan Modification of Operator Mounting and/or
Isolation Damper Hangers

1vQoly Primary Containment Purge Modification of Operator Mounting and/or
Isolation Damper Hangers

1vQ02y Primary Containment Purge

Isolation Damper

Modification of Operator Mounting and/or
Hangers




7 7
Wm. H. Zimmer SUMMARY OF Page _’/ _ of

Project No. 4130-00 EQUIPMENT MODIFICATIONS Rev. 40
Date e e 5/

Equipment Description Modification Description

Number

1VPO1YA Primary Containment Modification of Operator Mounting and/or
Isolation Damper Hangers

1VPO1YB Primary Containment Modification of Operator Mounting and/or
Isolation Damper Hangers

1VP10YA Primary Containment Modification of Operator Mounting and/or
Isolation Damper Hangers

1VP11YA Primary Containment Modification of Operator Mounting and/or
Isolation Damper Hangers

1VP11YB Primary Containment Modification of Operator Mounting and/or
Isclation Damper Hangers




AHALYTICAL METHODS

Static Analysis: an analysis procedure used for equipment

which has been demonstrated tu be rigid (i.e. equipment
has no natural freguencies in the frequency range of
concern). This procedure evaluates the stresses and
deflections resulting from stead, forces acting through
the center of gravity. These steady forces are the
maximum forces input at the equipment base.

They are determined from the zero period acceleration
(ZPA) of the appropriate response spectra.

Equivalent Static Analysis: an analysis procedure used for

equipment whose dynamic characteristics have not been
completely defined. This procedure evaluates the
stresses and deflections resulting from steady forces
acting through the center of gravity. The steady forces
are the maximum forces associated with the peak response
of any single cdegree of freedom system. They are deter-
mined from the peak acceleration of the appropriate
response spectra multiplied by an appropriate amplifica-
tion factor to account for the possibility of multi-mode
response.

Simplified Dynamic Analysis: an analysis procedure used for

equipment which can easily be modelad and whose dynamic
characteristics are known. This procedure evaluates the
stresses and deflections resulting from steady forces
acting through the center of gravity. These steady
forces are the maximum forces asscciated with equipment
resonance. They are determined from the acceleration
associated with the equipment's natural frequency multi-
plied by an appropriate amplification factor to account
for the possible participation of higher modes.

Detail Dynamic Analysis: a finite element analysis procedure

for multi-degree-of-freedom systems where the responses
are determined for each mode and then combined to deter-
mine the true response and associated stresses and
deflections resulting from any forcing function.



Specification No. H= 2166

SUMMARY OF

Vendor: "R .
- LIE lmperial EQUIPMENT QUALIFICATION Rev. O
Wm. H. Zimmer .
Project No. 4130-00 Date ° R .
Equipment q (; Qualification
Number Descr ll)‘ AOR I’i g Location M!‘th()(l R(?SUI'S
IAPO4EA 4.16 KV Switch Group A |Auxiliary Resonance Search 1-50 Hz Natural Frequencies:
IAPO4LED Front to Back: 18 Hz
IAPO4LEC Side to Side: 27 Hz
Random Motion Biaxial Test TRS envelopes RRS
FB/V and 8S/V, 1-50 Hz Functional Operability
Verified
1APO4ED 6.9 KV Switch Group A |Auxiliary Resonance Search 1-50 Hz Natural Frequencies:
1APO4YE Front to Back: 10, 14, 18,
21 Hz
Side to Side: 10, 19, 24,
30 Hz

Random Motion Biaxial Tests
FB/V and SEN, 1-50 Hz

TRS envelopes RRS
Functional Operability
Verified




-y

Munilsa i Description

1APOSE
1APOGE
1APO9E
1AP10E
1AP13E

1APOSE
1APOGE
1APO9E
1AP10E
1AP13E

Substation).

480 V Substation.

750 KVA Transformer
(Associated with 480V

e
b

S
.

Aux. Bldg.

Aux. Bldg.

Specification No. H-2187 SUMMARY OF Page (i.. of © "]
Vendor: i
—L1IZ Imperiad EQUIPMENT QUALIFICATION Rev. (¢
Wm. H. Zimaer Dat 4-15-¥]
| Project No. 4130-00 y e A
Equipment Qualification
Location Results

Method

Pandom Motion Biaxial Test.
EMD-000606

A resonance search test
was performed from 0.5 to
50 Hz. This was followed
by Random Motion Tests from
0.5 Hz to 50 Hz

Random Motion Biaxial Test.
EMD-001235

EMD-001802

A resonance search test was
performed from 2 to 30 Hz.

Motion Tests from 0.5 to
100 Hz

This was followed by Random| envelopes the RRS

Principal resonant freguen-
cies were determined to be:
FB/V: 6,8,11,19,23 & 33 Hz.
ss/v: 4.5,13,18,23,30 &

43 Hz. TRS envelopes RRS
Functional Operability
Verified

Principal Resonant frequen-
cies were determined to be;
FB/V: 2,7,9,12,15,17.5,21
& 30 Hz., SS/V: 4.4,7,8.5,
12,17 & 20 Hz. The TRS

Functional Operabiiity
Verified




Specification No. H- 2158 SUMMARY OF Fage |- = of 5
Vendor: > Lmeri N
—IIE Imexial EQUIPMENT QUALIFICATION Rev. _O0
Wm. H. Zlamer NPT ')
Project No. 4130-00 Date A
A S L o

Equipment e 1 Qualification

Description 1 allocation Results

« S

Number

1AP1SEA 480 V Motor Control Centen
1AP15EE

1AP16EA 480 V Motor Control Center
1AP16EB
1AP16EC
1AP16ED
1AP16EE
1AP16EF

Ff\md.liary

Method )

Pseudo-Biaxial Sine Sweep
Resonance Search 1-35 Hz

Pseudo-Biaxial Sine Dwell

for 1-26 Hz range. Narrow
Band Pseudo-Biaxial Random
Motion Test for 3.94-10.26 Hz
range. Sine Beat Pseudo-
Biaxial Tests at 8.75, 10
and 35 Hz.

Pseudo-Biaxial Sine Sweep
Resonance Search 1-35 Hz

Pseudo-Biaxial Sine Dwell for
1-26 Hz range. Narrow Band
Pseudo~Biaxial Random Motion
Test for 3.94-10.26 Hz range.
Sine Beat Pseudo-Biaxial
Test at 8.75, 10 and 35 Hz.

Natural Frequencies:
Front to Back: 7-8 ,75, 35 Hz
Side to Side: 8-10, 35 Hz

Input Accelerations greater
than ZPA and TRS envelopes
RRS, Functional Operability
Verified for Original
Qualification Criteria.
Requalification to T-Quencher
Criteria Not Campleted.

Natural Frequencies:
Front to Back: 7-8.75, 35 Hz
Side to Side: 8-10, 35 Hz

Input Accelerations greater
than ZPA and TRS envelopes
RRS. Functional Operability
Verified.




Specification No. H- 2158

Vendor: ITE Imperial

Wm. H.

Project

Zimmer

4130-00

SUMMARY OF Page P of D7
EQUIPMENT QUALIFICATION Rev. (7
Date =1 % |

Equipment

Number

Im

1AP20EA
1AP20EB
LAP20EC

Description

480 V Motor Control Centen

N =0y

LLocation

STRIMTROTIGEYIL.

WS Bldg.

Qualification

Met hod Results
Pseudo-Biaxial Sine Sweep Natural Frequencies:
Resonance Search 1-35 Hz Front to Back: 7-8.75, 35 Hz

Side to Side: 8-10, 35 Hz

Pseudo-Biaxial Sine Dwell for | Input Accelerations greater
1-26 Hz range. Narrow Band than ZPA and TRS envelopes
Pseudo-Biaxial Random Motion RRS. Functional Operability
Test for 3.94-10.26 Hz range. | Verified.

Sine Beat Pseudo-Biaxial Test
at 8.75, 10 and 35 Hz,




Specification No. H-2159
Vendor: gStewart & Stevenson

Wm. H.
Project No.

Zimmer
4130-00

SUMMARY OF
EQUIPMENT QUALIFICATION

Equipment

Number Description

Diesel Generator
Units

1DGO 1KA

1DGO1KB
1DGO1KC

1DGOZAA
1DGO2AB
1DGO2AC
1DGO3AA
1DGO3AB
1DGO4AA
1DGO4AB

Dies«<i Generator
Heat Exchangers

1DGOSKA

1DGOSKRB
1DGOSKC
1DGOGKA
1DGO6KB
1DGO6KC

1A,
1C

1B, 1C, 1A,

DG Exhaust Silencer

=W

nun -0

Location

Aux. Bldg.

Aux. Bldg.

Qualification
Method

Finite Element Dynamic
Analysis.

EMD-002581

EMD-012939

A finite element Dynamic
Analysis and Static Analy-
sis were performed using
the computer program ANSYS
A value of 1% damping was
used. The maximum
stresses in the component
parts of the assembly and
bolts are determined.
maxi:aaum generator shaft
deflection 1s also compute

Finite Element Dynamic
Analysis.

EMD-002581

A finite element Dynamic
Analysis and Static Analy-
sis were performed using
ANSYS with 1% damping.
Stresses in the equipment
T@re calculated.

The

d.

Results

“I

The lowest frequency

obtained from the

is 15 Hz.

allowable

bolt stresses.
of the generator
calculated to be
inch compared to

program

Element stresses
representing the various
parts of the DG are within

limits as
Deflection
shaft is
0.005
an actual
inch.

air gap of 0.392

are

The lowest frequency
obtained from the proagram

is 30.11

Hz.

Stresses

within allowable limits,
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Specification No. H-Zlﬁg_

SUMMARY OF

1DC11EA
1DC11EB
1DC11EC
1DC21EA
1DC21EB

. 1DCO1EA
1DC11EA
1DC11EB
1DC11EC
1DC21EA
1DC21EB

125V Battery 1A,1B,1C

24/48 V Battery 1lA,1B

Battery Racks
(equipment number
same as battery).

1DCO1EA 250V PRPattery 1A A |Aux. Bldg.

Aux. Bldg.

Method

EMD-003689

A random motion biaxial
type test was performed
from 1 to 40 Hz. 5 OBE
tests were followed by 1
SSE test in each of two
orientations. The tests
were of 30 second duration
each and were all analyzed
at 2% damping.

Static Analysis.
EMD-004697
Fundamental Natural Fre-
quencies were determined
in each direction. A
static analysis was then
performed using ZPA values
from 1/2% OBE and 1% I'=7
~urves. Accelerations:
OBE / DBE
hy=0.20/0.32
h,=0.18/0.28

v=0.20/0.30

Vendor: Gould —
- EQUIPMENT QUALIFICATION Rev. :
Wm. H. Zimmer 7
Project No. 4130-00 bace
Equipment ‘ . g g Qualification
Mhlen Description é g Location Results
- 8

Random Motion Biaxial Test|TRS envelopes RRS. The

equipment passed the test
without compromise of
structure or electrical
function.

Natural frequencies in each

direction: h1=48.59 Hz
hy=43.43 Hz
V=46.60 Hz

(rigid). Stresses within
allowable limits.

Structrual Integrity
Demonstrated.




Specification No. H-2164 SUMMARY OF Page [\" of '/
Vendor:Power Conversion Products
I EQUIPMENT QUALIFICATION Rev.
Wm. H. Zimmer 1
Project No. 4130-00 Date .
Equipment o g Qualification
unbhar Description ; g Location Method Results
1DCO2EA, 250V Battery Charger Aux. Bldg. | Random Motion Biaxial Test|TRS envelopes RRS. The
EB 1A EMD-003274 equipment passed the test
1DC12EA, 125V Battery Charger A random motion biaxial without compromise of
EB, EC 1A, 1B, 1C type test was performed structure or electrical
1DC13EA 125V Battery Charger from 1 to 33 Hz. 5 OBE function.
Spare tests were followed by 1
1IDC22EA, 24V Battery Charger SSE test in each of two
EB,FC,ED 1A, 1B, 1. 1D orientations. The tests

were of 30 second duration
each and were analyzed at
1/2% OBE and 1% DBE.




Specification No. H-2165% SUMMARY OF Page | | ot {
Vendor: 'E Inmperial = ‘
I1E Inpexial EQUIPMENT QUALIFICATION Rev.
Wm, H. Zimmer 1
Project No. 4130-00 Date °"| |
1 —
Equipment s (l Qualification
Jesce 1 d 4 ~e >
Number Description - ; Location Met hod Results
S —— " e}
LIPO1EA 120 VAC Distribution A Aux.Bldg .} Pseudo~-Bianial Sine Sweep; Natural Frequencies:
1IPO1ERB Panel Resonance Search 1-35 Hz Front to Back: 7-8.75, 35 Hz
1IPO3E 120 VAC Distribution W Side to Side: 8-10, 35 Hz
LIPOAE Panel
Pseudo-Biaxial Sine Dwell| Input Accelerations
for 1-26 Hz range, Narrow| greater than ZPA and TRS
Band Pseudo-Biaxial Randog envelopes RRS. Functional
Motion Test for 3.94-10.24 operability verified.
Hz range. Sine Beat
Pseudo-Biaxial Test at
8.75, 10 and 35 Hz.




Psuedo-Biaxial Sine Dwell
for 1-26 Hz range.Narrow
Band Pseudo-Biaxial Rando
Motion Test for 3.94-
10.26 Hz range. Sine Beat
Psuedo~-Biaxial Test at
8.75,10 and 35 Hz.

Specification No. 1_"’2166 SUMMA Page | £
Vendor: ITE Imperial IRy OF v s o
i L e EQUIPMENT QUALIFICATION Rev. ‘

wWm. H. Zimmer —_

Proiject No. 4130-00 Date ‘| 1.

Equipment Qualification

Number Description Location Method Results

m. ._,
1DCO4EA 250 VDC Main Aux.Bldg ] Pseudo-Biaxial Sine Sweep| Natural Frequencies:
Distribution Panel 1A Resonance Search 1-35 Hz Front to Back: 7-8.75, 35 Hz
Side to Side: 8-10, 35 Hz.

Pseudo-Biaxial Sine Dwell| Input Accelerations
for 1-26 Hz range. Narrow| greater than ZPA and TRS
Band Pseudo-Biaxial Rando* envelopes RRS.Functional
Motion Test for 3.,94- operability verified.
10.26 Hz rance. Sine Beat
Pseudo-Biaxial Test at
8.75,10 and 35 Hz.

1DCOS5EB 250 VDC Motor Control RX.Bldc. | Pseudo Biaxial Sine Sweep| Natural Frequencies

1DCOSEC Centers Resonance Search 1-35 Hz Front to Back: 7-8.75,35 Hz

Side to Side: 8-10, 35 Hz
Input Accelerations greate
than ZPA and TRS envelope
RRS, function operability
verified for original
qualification criteria.
Requalifications to T-
Quencher Criteria not
ccmpleted.




Number

1DC14EA
1DC14EB
IDC14EC

1DC™LEA
1DC26EB

125 VDC Distribution
Panels 1lA,1B,1C

24/48 VDC Distributior
Panels

s
.

s S S
Aux.Bldag

Aux.Bldg.

Specification No. H-2166 i o
vendor: ITE Imperial SUMMARY OF Page | of
p ki - I EQUIPMENT QUALIFICATION Rev.

Wm. H. Z2immer . A

Project No. 4130-00 Date __ -
Equipment | g ? Qualification

Description 1 alLocation Results
-

Method_

Pseudo-Biaxial Sine Sweep
Resonance Search 1-35 Hz

Pseudo-Biaxial Sine Dwell
for 1-26 Hz range. Narrow
Band Pseudo-Biaxial Randaﬁ
Motion Test for 3.94-
10.26 Hz range. Sine Beat
Pseudo-Biaxial Test at
8.75,10 and 35 Hz.

Pseudo-Biaxial Sine Sweep
Resonance Search 1-35 Hz

Pseudo-Biaxial Sine Dwell
for 1-26 Hz range.Narrow
Band Pseudo-Biaxial Rand
Motion Test for 3.94-
10.26 Hz range.Sine Beat
Pseudo-Biaxial Test at
8.75,10 and 35 Hz.

Natural Frequencies:
Front to Back: 7-8.75,35 Hz
Side To Side: 8-10, 35 Hz

Input Accelerations
greater than ZPA and TRS
envelopes RRS.Functional
Operability Verified.

Natural Frequencies:
Frent to Back: 7-8.75, 35 H
Side to Side: 8-10, 35 Hz

Input Accelerations
greater than ZPA and TRS
envelopes RRS.Functional
Operability Verified.




Number

Method

Specification No. H-2167 SUMMARY OF Page | (| o of o'
Vendor: Conax Corporation ) S
namy EQUIPMENT QUALIFICATION Rev.
Wm. H. Zimmer Tt . = e
Project No. 4130-00 bt e
Equipment Iﬁ ? Qualification
Description a |Location Results
S
S

1APSOEA,
EM

1APSOEF
EJ

1AP50ED,
EL, ES,
ET, EU

1APS50EB,
EE, EG,
EK

1AP50EC,
EH, EN

1APSOEP
ER

Low Voltage Power
Elec. Penetration
Assembly E-~1, E-16
L.V. Control Elec.
Penetration Assembly
E-8, E-12

L.V. Instrument Servite
Elec. Penetration
Assembly E-5, E-15,
E-3, E-11, E-14.
L.V. Neutron Monitor
Elec. Penetration
Assembly E-2, E-6,
E-9, E-13

Control Rod Position
Indicator L.V. Elec.
Penetration E-4, E-10,
E-17.

Medium Voltage Power
Elec. Penetration
Assembly E-18, E-19.

« A =D

Bldg.

Bldg.

Bldg.

Static Analysis'

EMD-000599
EMD-01#% 3
Natural :‘requency calcula-

tions were performed to
justify a static analysis.
The required acceleration
in each direction was:
(OBE/DBE) :

hy = 0.34/0.48
ha = 0.44/0.50
V = 0.37/0.45.

The natural frequencies
calculated rere:

hl = 143 Hz
112 = 900 Hz
V = 143 Hz

Stresses were within the
allowable limits.

Functional Integrity
Verified for original
gualification criteria.
Requalification to
T-Quencher criteria not
completed.




Specification No. |
Vendor: United Electric Contiols

H-2175

Wm.

Zimmer

SUMMARY OF
EQUIPMENT QUALIFICATION

Mimic Bus Panel.

Project No. 4130-00
Eguipment § ? Qualification
A Description é a Location Method Results
.5
1PMO1J Genetator and Station A |Aux. Bldg. |Finite Element Dynamic There were a total of 21
Auxiliary Control Analysis. maod. <= considered in the
% 2.4, EMD-004798 analysis. The lowest fre-
1PM02J L ne - Condenser P |Awx. Bldg. § EMD-004845 quency obtained was 9.59
- xiliaries Control EMD-018429 Hz. The resulting stresses
F 2a A dynamic analysis was at all locations were with-
1PMO3J ¥ r Heaters and P |Aux. Bldg. | performed by the Engineer-|in allowable limits for
naviliaries Control ing Mechanics Division on |both assembly #1 and
Eoard two "assemblies". Assembly|assembly #2. Structural
1PM04J | Generator and Trans- P |Aux. Bldg. | #1 included panels 1PMO1J, | Integrity Demonstrated.
former Recorder Pnael 02J, and 03J. Assembly
1PM0OS5J Station Totalizing P |Aux. Bldg. | #2 included 1PM07J and
Panel. 1PM08J. Remaining Panels
1PMO6J Leak Detection Panel P |Aux. Bldg. J gualified by similarity.
1P107J HVAC and SGTS Panel P JAux. Bldg.
1vM08J Station Services Panel| P |Aux. Bldg.
2 PM09J Fire Protection and P |Aux. Bldg.
Deluge Valve Control
Panel.
1PM13J Excess Flow Check P |Aux. Bldg.
Valves Status Panel.
1PM16J 345KV Switchyard P |Aux. Bldg.




Specification No. H-2177

1PAO2J

Misc. Auto. Control

Panel.

TR

Aux. Bldg.

Method

. H-el77 SUMMARY OF Page [\|T of 57

Vendor: Fisher Controls A

ST S S S e EQUIPMENT QUALIFICATION Rev. Ju
Wm. H. Zimmer : ' ' 3
Project No. 4130-00 Date _¢i |, - ¢ |
Egquipment .S> (; Qualification
Number Description a|Location Resulta
sVl - S

Finite Element Dynamic
Analysis.

EMD-003796

EMD-004328

A finite element dynamic
analysis was performed
using the program
STARDYNE to determine

the natural frequencies
of the panel. An equiva-
lent static analysis was
then done to determine
stresses in the panel.
The peak value of the
response spectrum curves
at 2% damping was applied
in each direction. OBE/
DBE values of accelera-
tion were:

hy = 1.0/1.5
1 = 1.0/1.5
V=1.2/1.75

Stressns from each load
case were auded using
absolute sum method.

-—‘w

Natural frequencies were
found to be:

18.74 Hz

18.87 Hz

21.28 Hz

23.73 Rz

28.32 Hz
The stresses calculated
by the program are within
the allowable limits.
Structural Integrity
Demon ‘ated.




Specification No. H-2]185
Vendor: Bingham Willamette

SUMMARY OF

Page (|l of 'l

Analysie

EQUIPMENT QUALIFICATION Rev. '

Wm. H. Zimmer ; T i

Project No. 41.0-00 Date i

}:.:j;‘.i_"jgﬂz\.' ;_:- Cl: Qualification

Numbe?r Description : - Location Method Pesults

Mm
1WRO1PA RBCCW Pumps A Reactor Static Analysis Acceleration levels used:
1WR0O1PB Building | Lowest f_ >66 Hz H, = 0.30g, H, = 0.36g
s n — 1 e - ’

1WR0O1 PC v = 0.70

1WRO1PD g 9 :
Critical stress = 17,380 psi
(allowable = 17,500 psi)
Critical deflection= 0.0075"
(allowable = 0.011")

Analysis Vendor requalification not

campleted.

1E12C003 CSCS Water lLeg Pumps A Reactor Static Analysis Acceleration levels used:

1E21C002 Building | Pump freq.: 49.7 Hz Hy =0.2g, Hy« .28 g,

1E22C003 Driver freq.: 252 Hz v = 0.14q

1ES1C003

Critical stress = 17,975 psi

(allowable = 70,000 psi)

Operability stated to be not
effected even should contact
occur on rotating parts.

Vendor requal. not campleted.




Specification No. H=-2233B SUMMARY OF Page | of o'/
Vendor: B ne mette
. 1 l%?fllﬁfgt 5 bbacs) EQUIPMENT GUALIFICATION Rev.
P!’()](CL :.'r‘. 4130 00 Date
Equipment Txrg Qualification
Number SescCEiption s 2 Location Method Results

: Slm
1IWSO1PA Service Water Pumps & A Service Static Analysis, Pump Acceleration levels used:
1WS01PB Pump Motors Water Natural frequency: 45.9 Hz “l = }12= 0.90g, V = 0.65g
IWS01PC Pump Critical stress = 24,573 psi
1WS01PD Structure

Static Analysis, Motor
Natural frequency: 32 Hz

(allowable = 26,250 psi)
Deflection = 0.0067"
(Allow. = 0.011")

Acceleration levels used:
H) = H, = 1.10g, V = 0.78g
Critical stress = 11,250 psi

(allowable = 40,000 psi)
Deflection = 0.00202"
(Allowable = 0.024" max.)




Specification No. H=-2237 SUMMARY OF
Vendor: WX Ty i ) ("', .
hex Chainbelt Co EQUIPMENT QUALIFICAT.ON
Wm. H. Zimmer
Pr ),;('{ NO. ‘1! ‘()‘”()
. - - il - . -
Eauipr ent oo Qualification
N ber Descr ll" 1on :l; ':li L.Locat 10N Mot h()(l R"BUX(S
LWS0 3FA Traveling water screens W Service Detailed dynamic amnalysis Analysis by response spectrum
1WS03FB Water Punp] Natural freq. 17 Hz Critical stress = 26,26 ksi
IWS04FA Structure (Allowable = 38.1 ksi)
IWS04FB

—
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Specification No. H-2245
Vendor: Yuba Heat TransTer Co.

SUMMARY OF
EQUIPMENT QUALIFICATION

Page of ! )

Rev. )

1IWR0O2AC

Natural freq.:
Hy= Rigid, Hp=V=29.1, 32.6 Hz.

Wm. H. Z2immer s me
Project No. 4130-00 Date | (. <1
S C
Ecuipment e 1 Qualification
Number Description .] ‘:, LOCAtion Method Results
1WR0 2AA RBOCW Heat Exchanger P Reactor Simplified Dynamic Analysis Acceleration levels used:
1WR02A1B Building

H, = 0.56g, H, = 0.464,

1

v=1l.7 g
Critical stress = 29,343 psi
(Allowable = 35,000 psi)

Structural Integrity Damonstra-
ted for original qualification
criteria. Requalification to
T-Quencher criteria not
completed.




* PRI} SUCUEX]

Ajtabaqul Teangonals
oTqibrbau axe suoTOBTIOQ

(sepaul ,) ZH 9°€T = A
'ZH Z°LE CH ‘zH z°LE = W

(rsd 00G'SZ = STMRMOTIY) :*boxy TRangeN butpTIng SEINIT
18d £62'6T = SSOI3IS TROTITD stsATeue oTuruAp poTTRIS( ao0j300 d ¥oex yoputTido uaboxlTN SZINIT
- S S oqul
s3Tnsay POUISH uorjedoI| e 1 uotr3ydraosaqg b
uot3edtryTrIeNnd w m yuaswdinbg
: 00-0£Ty "ON 30aloaq
- “ -fy 93®Q IDBUNUTZ *H “uM
_ . a9y NOILVOI4ITIVNOD AIN3WdAINO3 ~ 195 Aq pOUBTEAd : 10pusA
1) 30 T5T obweg 30 AYVYWWNS T 9GZZ-H °*ON uoT3edT3roads




Specification No. H=-2273

H= 227 SUMMARY OF Page [ID-of <]
Vendor: Graver Tank
- : S EQUIPMENT QUALIFICATION Rev.
Wm. H. Zimmer 15, %)
Project No. 4130-00 Date oy =]
Equipment ; § (i Qualification
Number Description :l:‘ g Location Method Results
. s : ot
1B21-A001A | MSIV Accumulator tank P Prim, Static analysis Accel. levels used<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>