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! EQUIPMENT QUALIFICATION DATA PACKAGE ,

4 This document contains information, relative to
the qualification of the equipment ioentified
below, in accordance with the methodology of WCAP 1

8587. The Specification section (Section 1)
O

,

defines the assumed limits for the equipment
qualification and constitute interface require-

2 ments to the user.
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SECTION 1 - SPECIFICATIONS
s

1.0 PERFORMANCE SPECIFICATIONS

: 1.1 Electrical Requirements

1.1.1 Voltage: 460 to 6600 VAC 1 10%; Starting Voltage
'

80-110%*

1.1.2 Frequency: 50 or 60 Hz 1 5%

1.1.3 Load: 200 to 2000 Hp

1.1.4 Electromagnetic Interference: None
1.1. 5 Other: Life line D motors have Class B or F thermo-'

lastic epoxy insulation system'

: 1.2 Installation Requirements: As specified in the instruction manual
|

1.3 Auxiliary Devices: Qualified lubricants and connectors should be
used with the motor.

!O- 1.4 Preventative Maintenance Schedule: Normal preventive maintenance

( must be performed in accordance with the instruction manual
provided with the equipment.

,

I

1. 5 Design Life: 40 years

1.6 Operating Cycles (Expected number.of cycles during design life,
including test):

Application Pump Motor 40-yr. Total Start & Stops
i

312/412 Centrifugal charing 14,600

212/3xl/4xt/414 Centrifugal charging 14,600

212/412/3xL/4xL/414 Safety Injection (HH&LH) 480
^- 212/312/412/414 Residual Heat Removal 1,000

All Models Containment Spray 480

All Models Component Cooling 480

*75 to 110% is applicable to certain applications.

2'
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i

1.7 Perf ormance Requirements f or(h): Centrifugal Charging (312/412 Applical lnns )

DBEConditions{a) Post DBE _ Conditions (al
Containment

Nor nal Abnomal Test LOCA LOCA

P vamet er Conditions Conditions Conditions FLB/SLB Seismic FL8/SLB Setsmic

1.1.1 Time requirement 115,000 hrs. 12 hrs. N/A Lvent twent 1 year f:nnlinuous

Duration Duration

1.7.? Performance Conti nuous As Nnnnal Full Speed (c) As Normal As Normal As Nonnal

< 5 sec.requirement Full speed

ID)
1.3 rovironmental Conditions for Same function

,

1.8.1 Temperature (*F ) Figure 1 Figure 1 N/A Figure 1 Figure 1 Figure 1 Figure !

Part 2 Part 3 Part 2 Part 2 Part 2 Part 2

1.8.2 Pressure (psig) 0 0 0 0 0 0

w

1.8.3 Humidity (1 RH) Figure 1 Figure 1 Figure 1 Figure 1 Figure 1 Figure i

Part 2 Part 3 Part ? Part 2 Part 2 Part 2

I

1.8.4 Radiation (R) 1 x 10 Y Included See Post None 1.3 x 10 t None6

tiniter DRf

Nonnal

1.H.S Chemicals None None Nane None None None

1.8.6 Vibration (mils)(d) 2 2 2 2 2 2

4

1.R./ Acceleration (g) None None None Flqu.-e / None Nonc

:n rn
1 kO

- 7
Notes: a: DBE is the Design Basis Event. 8

b: Margin is not included f ra the parameters of this section. NMAt minimum voltage (See Section 1.1.1)
d: Bearing housing vibration filtered to running speed ggc:

3
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| 1.7 Performance Requirements for(b): Centrifugal Charging (212/3xL/4xt/414)

DBE Conditions (a) PostDBEConditions(a),;

Conta:nment.

j Normal Abnomal Test LOCA LOCA |

Parameter Conditions Conditions Conditions FLB/SLB Seismic FLB/SLB Seismic '

|

| 1.7.1 Time requirement '?60,000 hrs. 12 hrs. N/A. N/A Event 24 hrs Continuous
4

fj Duration

!

1.7.2 Performance Continuous As Normal Full Speed (C} As Normal As Normal

f requirement r il speed < 5 sec.a

I

1.8 Fnvir+e+otal Conditions for Same Fuaction(b)!

!

1.8.1 Te.wperature(O ) Figure 1 Figure 1 N/A N/A ' Figure 1 Figure 1 Figure 1F

Part 2 Part 3 Part 2 Part 2 Part 2

l

r-

i 1.8.2 Pressure (psig) 0 0 0 0 0

* ,

| 1.8.3 Humidity (1 RH) Figure 1 Figure 1 Figure 1 Figure 1 Figure 1 f
i Part 2 Part 3 Par * 2 Part 2 Part 2 *

6 7
1.8.4 Radiation (R) I x 10 y Included None 4.3 x 10 ) None

3
,.

j under normal ;

|
1 -

1.8.5 Chemicals. None None None None None

1.8.6 Vibration (alls)(d) 2 2 2 2 2
i t

! L

{ 1.8.7 Acceleration (g) None None Figure 2 None None f
!

!

|

I Notes: a: DBE is the Design Basis Event. E ''" !:

! b: Margin is not included in the parameters of this section. <b L

c: At alnimum voltage (See Section 1.1.1) *7 i!
i d: Bearing housing vibration filtered to rurning speed ro . t

| w7 I

. s to e
03 t

h
!

,
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1.7 Performance Requirements for(b): Residual Heat Removal (212/312/412/414 Applications)

DBE Conditions (a) Post DBE Conditions _(al
Containment

Normal Abnonnal Test LOCA LOCA

FBRB Seismic
Par amet er Conditions Conditions Conditions FL B/SL B Seismic 1

1.1.1 Iima requirement 74 lNN) hrs. 12 hrs. N/A 1 vent [ vent 1 year fnntinunia

Duration Duration

ICI
1.7.2 Perforrance Continuous As Normal Full Speed (c) Full Speed As Normal As Normal

requirement Full speed < 5 s ec . < 5 sec.

IhI
1.8 [nvirnnmental Conditions for Same Function

l.8.1 Temperature (O ) Figure 1 Figure 1 N/A Figure 1 Figure 1 Figure 1 Figure 1
F'

Part 2 Part 3 Part 2 Part 2 Part 2 Part 2

1.8.2 Pressure (psig) 0 0 0 0 0 0

ui

1.8.3 Humidity (% RH) Figure 1 Figure 1 Figure 1 Figure 1 Figure 1 Figure 1

Part 2 Part 3 Part 2 Part 2 Part 2 Part 2

I6
1.8.4 Radiation (R) 1 x 10 y Included See Post None 4.3 x 10 y None

Under Nonnal DBE

i

1.8.5 Chemicals None None None None None None

1.8.6 Vibration (mils) 2 2 2 2 2 ?

1.R 7 Arreleration (q) Nnne Nnne None Figure ? None None

xm
28

Notes: a: 31F ls t he lice. l yn Ra s t s E vent . *[
b: Margin is not includoit in the parameters of this section. gp

mc: At mintmtsu voltage (See Section 1.1.1)
d: Bearing housing vibration filtered to running speed (k

3

* O O O O O O
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1.7 Performance Requirements for(D): Safety injection (high and low-head) (212/412/3xL/4aL Applications) f
. OBE Conditions (a} Post 08EConditions(al j

Containment ;,~
Nomal Abnomal Test LOCA LOCA .:

|- Dr ame_t er, Condit ions Conditions Cond1Mojn Ft BfM Seismic IL8/SLR 5ettate ;

1.F.1 Time requirement 240 hrs 12 hrs. N/A Event Event 1 year Continuous |
Duration Duratton

ICI ICI As Normal As Normal1.7.'2 Perfonnance Continuous As Normal Full Speed Full Speed

requirement Full speed < 5 sec. < 5 sec . [

.

)
l.R F.wironmental Conditions f or Same Function (b)'

'

r

1.8.1 Temperat ure("F) Figure 1 Figure 1 N/A Figure 1 Figure 1 Figure 1 Figure 1

Part 2 Part 3 Part 2 Part 2 Part 2 Part ? |
[
t

|- cn 1.8.2 Pressure (pstg) 0 0 0 0 0 o

1.8.3 Humidity (1 kH): Figure 1 Figure 1 Figure 1 Figure 1 Figure 1 Figure I

Part 2 Fort 3 Part 2 Part 2 Part ? Part 2
; g

i

0 #
1.8.4 Radiatlan (R) I n 10 , included 50e Post None 4.3 a 10 None3

Under Normal DBE i

,

I

| 1.R.5 Chealra1s None .None None None None None

1.8.6 Vtbration (mils)IdI 2 2 2 2 2 2

s I

f 1.8.7 Acceleration (q) None None None Figure 2 None None

I I

1 :n m j
t . e

<i Notes: a: DHE is the Design Basis Event.
; h: Margin is nnt included in the parameters of this section. 7"

- c. : Ai minimum voitage (see section i.i.i> % ,

j md: nearing hnusing vibration filtered to running speed m
m 7j m i-

,

> >

1 !
i i
i !
l
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1.7 Performance Requirements f or(b): Containment Spray (All Applications) ;

l

Coe tainment DBE Conditions (a) Post D8E Cor.ditions(a)a

J Normal Abnormal lest LOCA [UCA
j

i Par ameter Conditions Conditions Con ditions FLB/SLB Seismic FlB/SLB Seismic

1./.1 Ilme requirement 740 hrs. 17 hrs. N//. Event [ vent 1 year Continunus

Duration Ds-ation '
1

ICI ICI
1.7.7 Performance Continuous As Normal Full Speed full Speed As Normal As Normal

requirement Full speed < 5 sec. < 5 s ec .

!

1.R fnvirnnmental Conditions for Same Function (b)

i

I 1.8.1 Temperat ure(OF) Figure 1 Figure 1 N/A Figure 1 Figure 1 Figure 1 Fiqure 1 (
J

l
! Part 2 Part 3 Part 2 Part 2 Part 2 Part 2 -

'

i

i

| 1.8.2 Pressure (psig) 0 0 0 0 0 0I

i N
l

1.8.3 Humidity (1 R11) Figure 1 Figure 1 Figure 1 Figure 1 Figure 1 Figure 1i
!j

i Part 2 Part 3 Part 2 Part 2 Part 2 Part 2 [
i

i I6
1.8.4 Radiation (R) I 10 y included See Post None 4.3 x 10 y Nnne |

I Under Normal DBE

i

; 1.8.5 Chemicals None None None None None None tt

|

!
1

1.R.6 Vibration (mils)(d) 2 2 2 2 2 2
L

'l
| 1.R.7 Acceleration (g) None None None Figure 2 None None j

!

:o mNotes: a: DRE is the Design Basis Event.
b: Margin is not included in the parameters of this section. Q@'

.o j
t

r: At minimum voltaga (See Section 1.1.1)
8 '

d: Bearing housing vloration filtered to running speed ro r=
! m 1

1 (,) I [
i s ro r
| C) |

i a

!.

. I

'
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1.7 Performance Requirements for(b): Component Cooling (All Applications) . [
i

I""'II.I.I.onqaj Post _lWif Corutitime.(e)
'

Containment |
Normal Abnormal Test LOCA LOCA |

! Parameter Conditions Con *ltions Conditions FLB/SLB Seismic FLB/SLB Seismic :

! I

i 1.7.1 Time requirement 175,000 hrs. 12 hrs. N/A Event Event 1 year Continuous ;

j Duration Duration !
- >

! I

ff. 1.7.2 Performance Continuous Nomal As Normal As Nomal As Nomal As Normal

requirement Full speed (
l

1.8 [nvironmental Conditions for Same Function (b) [;
E

i !

{ l.8.1 Temperature (O ) Figure 1 Figure 1 N/A Figure 1 Figure 1 Figure 1 Figure 1F

Part 2 .Part 3 Part 2 Part 2 Part 2 Part 2 ;j..
|

| I

| 1.8.2 Pressure (psig) 0 0 0 0 0 0 f
| co

1.8.3 ' Humidity (1 RH) Figure 1 Figure 1 Figure 1 Figure 1 Figure 1 M ~-* 1
Part ? ' Part 3 Part 2 Part 2 Part 2 Part 2s

1

61.8.4 Radiation (R) I u 10 y included Normal Normal Normal Normal

Under Normal

| 1.8.5 Cheefcals None None None None None None

i

| 1.8.6 Vibration (mils)ICI 2 2 2 2 2 2

1. fl.1 Acce1 erat!on (q) None None None Iiqure ? None None j
I,

i t

| m rn )
* b.tes: a: DBE is the Design Basis Event. Og i
f b: Margin is not included in the parameters of this section. "

g[
.o

c: ' 8 earing housing vibration filtered to running speed, e

"m |
'

R A> f
en ;
"

t
'

f
I

i

| r

!
<
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|

O!1.9 Qualified Life: The demonstrated qualified life based on the
testing is 3.8 years continuous operation ut a maximum hot spot
temperature of 130 C. However, untier actual service condi- |

tions, the expected motor insulation life would be much greater
than 3.8 years and must be determined for the individual applica-
tion. The life will vary depending on the actual ambient temper- |

|:ature, operating horse-power, temperature rise in the motor, and
operating time for each mode of operation. ,

O;
1.10 Remarks: The motors are located outside contaiment.

1

i
l

i
;

I

!

:

O|
.

t

I:

.

O

\ O
|

|

O
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!

! SECTION 2 - QUALIFICATION BY TEST

|O ,

| 2.0 TEST PLAN j
i '

e |

2.1 Equipment Description: ;

: 0 t

Westinghouse Life Line C motor stator
:

! l

| 2.2 Nunber Tested:
!

; One stator was subjected to the entire series of tests

'
; 2.3 Mounting:
!

\
l The stator was bolted to a seismic test table during vibration aging

i and seismic testing consistent with plant installation instructions.
i f

2.4 Con...!ctions :

i
- The stator was not provided with power during tests. No electrical

connections. |,
. r

i

: 2.5 Aging Simulation Procedure
1

4

!The complete stator was subjected to thermal, radiation, and vibra-
tion aging as described in Reference 1.

:
,

;

!O I
i i
>

.

'

iO
;

.

!
.

! 10 ,

j 8624A:1
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2.6 Service Conditions to be Simulated by Test (I)

Containment

Normal Abnormal Test Seismic HELB Post-HELB

4

2.6.1 Temp. ( F) -20 to 120 Included N/A Fig. 1 Fig. 1 Fig. 1
under Part 2 Part 2 Part 2

normal

2.6.2 Fevssure (psig) 0 0 0 0 0

i

d 2.6.3 Humidity (% RH) Fig. 1 Fig. 1 Fig. 1 Fig. 1 Fig. 1

Part 2 Part 3 Part 2 Part 2 Part 2

7
2.6.4 Radiation (R) S x 10 Included Included Included Included

under under .ander under

normal normal normal normal

2.6.5 Chemic51s None None None None None

2.6.6 Vibration Normal * Normal Normal Normal Normal

@@
*T

2.6.7 Acceleration (g) None Ncne Figure 2 None None mg
M A>
E

* Simulate vibration aging with I hour at 60 hz and 1.5 g.

O O O O O O O
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-

; 2.7 Measured Variables ,

| This section identifies the parameters required to be measured during
the test sequence (s). ,

!
|2.7.1 Category : - Environment Required Not Required

- t

2.7.1.1 Temperature A,0 8,C

| 2.7.1.2 Pressure A,B,C D

2.7.1.3 Moisture D A,B,C

2.7.1.4 Composition A,B,C,0 '

2.7.1.5 Seismic Acceleration C A,B,D f
,

2.7.1.6 Time A,B,C,0 |
i.
, ,

2.7.2 Category II - Input Electrical Characteristics |

2.7.2.1 Voltage D A,B,C [
2.7.2.2 Current A,B,C,D

2.7.2.3 Frequency A,B,C,0 ;

; 2.7.2.4 Power A,B,C,0

2.7.2.5 Other A,B,C D

2.7.3 Category III - Fluid Chara.teristics.

2.7.3.1 Chemical Composition A,B,C,0,

2.7.3.2 Flow Rate A,B,C,0
i 2.7.3.3 Spray A,B,C,0
! 2.7.3.4 Temperature A,B,C,0

O 2.7.4 Category IV - Radiological Features
i

i

I ' 2. 7 . 4.1 Energy Type B A,C,0

2.7.4.2 Energy Level B A,C,0
; .

-2.7.4.3- Dose Rate B A,C,0

2.7.4.4 Integrated Dose B A,C,D
.

LO
E 12
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Required Not Required

2.7.5 Category V - Electrical Characteristics

2.7.5.1 Insulation Resistance
Following Test A,B,C D,

2.7.5.2 Output Voltage A,B,C,D

2.7.5.3 Output Current A,B,C,0

2.7.5.4 Output Power A,B,C,0

2.7.5.5 Response Time A,8,C,0

2.7.5.6 Frequency Characteristics A,B,C,D

2.7.5.7 Simu'ated Load A,B,C,0

2.7.6 Category VI - Mechanical Characteristics

2.7.6.3 Thrust A,6,C,0

2.7.6.2 Torque A,B,C,D

2.7.6.3 Time A,B,C,D

2.7.6.4 Load Profile A,B,C,0

2.7.7 Category VII - Auxiliary Equipment

None required for safeguards operation

t

A Thermal aning
B Radiation aging
C Vibration & Seismic
D Hi Potential Test

O

O
_

13
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<~x 2.8 Test Sequence Preferred
( )v

This section identifies the preferred test sequences as 9 ecified in
C E-323-74

(-
() 2.8.1 Inspection of Test item

2.8.2 Operation (fiormal Condii.4cn)

2.8.3 Operation (Performance Specifications Extremes, Section 1)

, 2.8.4 Simulated Aging

( ) 2.8.5 Vibration
v

2.8.6 Operation (Simulated H_igh Erergy Line Break Conditions)
2.8.7 Operation (Simulated Post HELB Conditions)

2.8.8 Inspection

2.9 Test Sequence Actual

This section identifies the actual test sequence employed which when
used in corjunction with the seismic analysis described under Part

^

( ', 4, constitutes the overall qualification program for this
'

equipment. The test sequence listed below was performed on the same'"

motor and stator. The justification for employing the specific

sequence listed below in lieu of the preferred sequence (Section

2.8) is as follows:

a. Additional inspections were performed to assure that the motor
es undamaged by previous testing.

o. Test sequence 2.8.3 was performed af ter all aging and irradia-gS

( tion as a more conservative test. Operational G11ity was
! simulated by a high potential test-

c. Westinghouse requires that the large motors are located such,-

! ) that they do not experience a consequent adverse enviranment
when required to operate following a high energy i1ne break

b 14

8624A:1
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either inside cr outside containment. Therefore test sequences

2.8.6 and 2.8.7 are not required and the cr.ly cnvironmer.t:1
testing required is to demonstrate equipment capability under
normal and abnormal environmental extremes. An exception is
that motors which drive pumps carrying sump water may be exposed
to the radiation levels resulting fiom a HELB ins ~de
containment. This high radiation was considered in the normal
radiation aging test of Section 2.9.2.

G,
Step Notes

2.9.1 Perfcrmance Test of Motors

2.8.1
2.8.2
2.8.8

2.9.2 Stator - Aging, Radiation and Seismic Test Sequence

O
2.3.1
2.8.4
2.8.5
2.8.3
2.8.8

2.10 Type Test Data

2.10.1 Objective

The objective of this program is to demonstrate by test and
ar alysis, employing the recommended practices of Reg. Guide
1.89 (IEEE-323-1974) and Reg. Guide 1.100 (IEEE 344-1975), the
capability of the Westinghouse Large Motors to complete their
safety-related functions described in EQDP Section 1.7 while
exposed to the applicable environments defined in EQDP Section
1.8.

15
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t 2.10.2 Equipment Tested

Ose Westinghouse Life Line D motor was subjected to the tests
i described below. |

t

2.10.3 Test Sunrnary
i

,

j 2.10.3.1 Motor Perforri.anc'. Test |
t

This actor received a complete initial test and a speed-torque

test at reduced voltage. The complete initial test consisted
of the following:

,

- Standard comercial test

1. No load running current and power
; 2. Current balance

3. Winding resistance measurement

4. High potential test j

5. Vibration test per NEMA MG1-20.53 ,

,.

Full load heat run-

Percent slip-

Pull-out torque
|

-

Locked rotor current-

Starting torque-

- Efficiency at full, three-quarter, and half load ,

Power factor at full, three-quarter, and half lead

O
-

! Bearing inspection-

This test assured that the motors muld produce the required-

torque, at the required speed, within the required current,>

temperature, and vibration limits. . The test procedures used'

are specified by IEEE-112A-1964.

16
[ '8624A;1.
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0A9 ngh.nd Radiation Testing12.10.3.2
i

The insulation resistance of the stator was measured. Then the
stator was baked in an oven to accelerate the thermal aging of
the motor. The aging is equivalent to 3.8 years of operating
life at a maximum hot spot temperature of 130 C. The insula-
tion resistance was measured again. The stator was then

exposed to a Cobalt-60 gama source. The stator w n exposed to
a gamma dose equivalent to the dosage that the motor would see
during 40 years of service plus 1 year of post LOCA operation
and includes margin. Following the radiation exposure, the

insulation resistance of the stator was measured.

2.10.3.3 Vibration / Testing

The stator was installed on a biaxial seismic test machine at a
90 angle in relation to the test table. A mechanical aging0

test was performed at a vertical acceleration control of 1.5 g
at 60 Hz for one hour per IEEE-275-1966. The insulation resis-
tarce measurement was then repeated. The stator assembly was

0mounted at a 45 angle in relation to the seismic test table
and a resonance search was performed.

2.10.3.4 Seismic Testing

A seismic test was completed employing multi-axis, multi-
frequency inputs in accordance with Regulatory Guide 1.100
(IEEE-344-1975). The response spectrum (Figure 2) contains
significant margin with respect to any single plant application
referencing this program (I) .

2.10.3.5 High Potential Test

The stator was installed inside an environmental chamber and
subjected to an environment of 100% relative humidity for 48
hours per IEEE-275-1966. Next the insulation resistance was

17
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measured. Finally, a voltage of 6000 VAC, 60 he potential was

j applied to the stator for a period of one minute wr 'le the ,

{
statu was in the :nvironmental chamber. The stator pcted the L

I

| High Potential Test.

f [
,

i 2.10.4 Conclusion (

,

The results of the seismic and environmental testing described .

.

herein along with the analysis described in Section 4 demon-

i
strates the qualification of the Westinghouse Large Motor, for ;

a life as defined in Section 1.9, employing the practices
recomended by Reg. Guide 1.89 and 1.100. j

!-

?

h 2.11 Section 2 Notes
4

k
.(1) The generic tests completed by Westinghouse employ parameters ;

. designed to envelope a number of plant applications. Margin
is a plant specific parameter and will be established by the
applicant.

,
,

,
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SECTION 3 - QUALIFICATION BY EXPERIENCE

i
.

Westinghouse does not erploy operating experience in support of the j

qualification program for the Westinghouse large Pump lictors. |
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' Part 4 - Qualification By Analysis _

]
4.0 Analysisj-

The seismic analysis described below is completed for each motor on
each application.

4.1 Interface and Boundary Conditions

The analysis performed considers a rigidly mounted base. The;

external loads considered were the load torques and thrust from
' driven equipment and from piping connected to the motor heat

exchanger (where applicable).
|
,

4.2 Specific Features Analyzed

The rotor deflection, shaft displacements, shaf t stresses, bearing
I loads, stresss in the stator core welds, stator core to frame sup-

port welds, heat exchanger supports, stress'in the heat exchangeri

bolts and stress in the motor feet (flanges) are considered in the~

-analysis.>

i

4.3 Assumptions and Models
;

Westinghouse performs a natural frequency test to demonstrate motor
natural frequencies > 33 hz. On this basis a static analysis is

| performed.

. 4.4 Analytical Methods and Computer Programs ,

|

Qualification by static analysis is performed at-the Westinghouse.
! Large Motor Division.

O'
.

L 4.5 Sumary

The seismic analysis maintained by Westinghouse demonstrates both

|-
. structural. integrity and operability of the supplied motor.

I

4

20'
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Figure 2. Response Spectrum for the Safe Shutdown
O Earthquake for Westinghouse Large Motors-
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