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The objective of this calculation was to determine the minimum voltage required to
start the Class 1f motors and to calculate the accgleration times at .the rated
voltage and minimum voltage conditions. ' )

CALLULAT I ON MITHUB/ BB URITIONS v 8 .

(1) Calculated minimum motor terminal voltage which provided a motor torque
of sufficient magnitude to accelerate load using manufacturer supplied
speed vs. torque data. Method of calculating motor toerques available.
at lower than rated voltages is consistent with EPRI endors:d method.

(2) After calculating the minimum motor terminal voltage required, the
voltage drop from the bus Lo the motor terminal was solved for.
! Refer to Page S5 for a description of equation used.

(3) The acceleration time was calculated using EPR] apgroved'methods and
manufacturer supplied values for motor and load wk€,

‘.

Pislen a8 ANE BITERINENS

(1) Industrial rPower System Handbook, Donald Beeman, PP 232-233.

(2) EPRT NP-4917, Commercial-Grade Motors in- Safety-Related Applications
PP 6-8 thru 6-10

(3) Westinghouse and Reliance Molor Data Sheets and/or speed versus
toraque curves as detailed in each individual motor calculation.

foniivarong

(1) The minimum motor terminal voltages and motor bus voltages required
for starting are shown on the summary sheet on page 61.

(2) The acceleration times at 100% and 90% rated voltages and at each

e Y motors minimum starting voltage are shown on the summary sheet

on page 62.
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1) INTRODUCTION

The cbjectives of this study were as follows:

© To ca’culate the minimum voltage required to start each
Class. 1E motor.

0 To calculate each motors acceleration time at its
minimum voltage and 100% and 90% rated voltage conditions.

For the purpose of this study,
torque above pump torque was used as
minimum voltage required for motor st

a margin of 15% to 20% motor
criteria in calculating the
arting for all motors.

243 CALCULATION METHOD

The method used to calculzcte the

minimum terminal voltage
required to start each motor is as fenn

ows

1 Where manufacturer motor ani pump speed vs. torgue curves
were available, the data for the 100% rated voltage and
a lower voltage (90% rated voltage and/or 80% rated
voltage) were used to construct a speed vs. torgue curve
at a minimum voltage. The method used to calculate the
torque available at the minimum voltage is consistent
with that recommended in EPRI NP-4917, Commercial Grade
Motors in Safety Related Applications, pp. 6-10 & 6-11

(Ref. 2). This referenced torque vs. voltage relationship
is:

X
T

available = T rated x (V available /v rated)
where T = torque in ft.~1bs.

V = voltage

X = a power of 2 to 2.5
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As a general rule of thumb, the torgue developed by a
motor varies approximately with the voltage squared,
making the value of x in the above relationship egual to
2. However, due to saturation effects the actual torque
available is slightly less. In order to more accurately
{and more conservatively) determine the torque available
at a lower voltage, the values of torgue available

for at the 100% voltage and 90% voltage or BO%

voltage conditions were used to calculate a value for the
power. This value for the power, x, was then subseqguently
used in calulating the minimum voltage required to
produce a sufficient torque to start the motor.

After determining the power, x, to be used in calculating
the torque available at a lower voltage, the motor vs.
load data is analyzed to determine where the minimum
torgue margin exists. The pump torgue at the minimum
margin speed (typically B80% rated speed) is then
multiplied by 1.15 to 1.20 (which provides a 15 to 20
rercent margin of motor torque above pump torque) and the
motor terminal voltage to obtain this torque value

is solved for.

The motor acceleration time was calculated from the
following formula :

T acc = (WK“ pump + WK © motor) (A rpm)/(308) (motor T - load T)

where:

T acc = total acceleration time in seconds

WKZ = inertia in 1b.- ft.t

motor T = motor torque during increment i (ft-1b )
load T = 1nad torque during increment i (ft-1b )
A rpm = shaft speed increment (rpm)

For the purpose of the calculations in this study, the
motor accelerating period was divided into 10 speed
increments. The method used in these calculations is
consistent with that specified in EPRI NP-4917, page 6-8.
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3.) DATA USED "

A copy of the source of the data used for each motor
calculation is provided with the individual study performed for
each motor. In many cases, the manufacturer provided a plot of the
motor speed vs. torque curves along with gdata sheets providing
motor torque values at off design voltages. In some cases, a plot
of the motor speed vs. torque data was not provided by the

equipment manufacturer, but instead this data was only listed on
data sheets.

4.) CHART SUMMARY

Included with each motor study

is a chart that provides the
following information:

o Motor torque values at rated and undervoltage conditions
o Acceleratin

g times for rated voltage and undervoltage
conditions

MOTOR TERMINAL TO SUPPLY BUS VOLTAGE DROP

summary chart. This chart
each cable run, the minimum motor t
starting and the minimum bus voltage required to start each motor.
Also included on this chart were values of locked rotor current and

starting power factor. The formula used for calculating the voltage
drop is as follows:

Line-to-neut. voltage dropzl(er cos © + IR)* + (e 8in 8 + IX)~ ¢

where: e, =

-

line to neutral voltage at load end

@ = angle whose cosine is the load power factor
I = Line Current

R = Resistance of circuit, ohms
X = Reactance of circuit, ohms

Line - neutral voltage drop x 3 = Line - Line voltage drop

The impedance and resistance values for each cable run were
taken from the Westinghouse Electric Corporation 480 volt System
Impedance Diagram, Con FEd drawing number A201259, for all motors
with the exception of the Component Cooling Water and Auxiliary
Feedwater pump motors. The impedance and resistance values for
these motors were taken from Con Fd Calculation No. EGP-00015.

L
o

i
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SERVICE WATER PUMPS
I. MOTOR DATA
There are six Service Water Pumps at Indian Point Unit 2. Pumps

22, 23, 24 and 26 have identical motors. The following is the motor
data for these motors:

o Motor Frame Size 509 UPH

© Rated Motor Voltage 440 Volts

o Rated Horsepower 350 HP
| o Pump WK*® 25.7 1b.- ft.
| o Motor WK? 71 1lb.=- ft.

| I1. CALCULATION DATA

| Data used for the minimum voltage starting calculations for
these motors includes the following:

1.) Westinghouse Motor Data Sheets for 100%, 90% and B80%
rated voltages.

| 2.) Aurora Pump Speed vs. Torque curve, dated 1/03/77.

IIT. CALCULATION

a.) To determine the power, x, to be used in calculating the
torgque available at a minimum voltage, the torque and voltage
data provided by Westinghouse at 100% and 80% voltage will
be used.

|
|
{ At BO% speed, 1440 rpm

Vv v
1521.18 ft.~1hs. 904.58 ft.~-1bs.

%
T avail = T rated(V avail/ V rated)

x
905 = 1521 (352/440)

solving for x, X = 2.33
rounded up, x = 2,35
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torque:
2«39
735.8 = 1521(V avail/ 440)
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|
|

acceleration time is:

V avail = V required = 323 volts = 73.4% rated voltage.

b.) The motor torque required at the minimum margin speed, 1440
rpm, is 120 per cent of the pump torqgue at this speed, or 613 x
1.20 = 735.74. Solving for the voltage required to obtain this

S.) The acceleration time is calculated and is tabulated on the
included summary chart. The formula used for calculating the

2
T acc = (WK pump + wxz motor) (A rpm) / 308 (motor T - load T)

IV.) CALCULATION RESULTS

with an acceleration time of 2.01 seconds.

I - T N N e —

Salt Water Service pumps 22, 23, 24, and 26 are capable of starting
with a motor terminal voltage of 73.4% ratced voltage, or 323 volts,

- —————— —
. .
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DEBCRIPTION: BERVICE WATER I'UHPB_

HP: 23S0

FRAME: 508 UPH

HMOTOR WR'2: 71

RATED

PUNP WK"2: 25.2

VOLTAGE: 440

.

PUNP F.L. TORQUE: 9580 FT-LBS

b - i e ,_] ] 1 -=" [' : ] e l ] ALTELERAY I0W YIME
10w ok MOTOR T0RGE ACCELERATING TOROUE Time in sec,[Time in sec./Tiee in sec.|Time In sec.
1 3eLe0 | Rew | (FT-1e5) | 9008 v | ox v ie0x vy ex v oo v | wox v BOUNV I TIAX VL for 100XV | fur 9X v | dor 80X ¥ for M v
[ 0 A8 ws2 | w2 | v | ens W | wae 693 587
10 180 9 1260 ez %S o9 1241 w3 26 500 005 .06 0.08 0.%0
20 380 L 1205 a8 n 82 167 *op 674 Sed .05 0.08 0.08 e.50
30 S 8 12 w2 ™ 616 1109 P (2 530 0.us .06 0.08 0.1
&0 7”0 153 ez o e ow“__‘_.nn L) 605 bl 0.08 .07 v.oe 0.2
oo 250 1303 Wi e 29 3 e 530 sy .05 0.07 o 0.3
o0 |toso | s 1300 | wenz | vev | e28 | s 67 e 283 o0 0.8 0.13 0.20
To 1260 Ll 1388 | 1065 [ BNy o6 Lid 806 W2 1w 0. o.09 0.%7 o
80 1440 613 "2 T8 | w08 (4} ] bl 51 e 22 0.08 o1 0% D48
w 1820 s 1885 Ko | 92 1113 T 358 137 0.0 0.0y .18 0.4
% o] sar 2707 | 216 | weet | 1307 | amzo 25y 774 [F2 v.nz 0.0z 0.0¢ 0.07
VOTAL AUCECERATING YINES (Sec.): (R0 o.% 1.3 2.00




.

FGE-00001 0 7

,’_[iltlnl-lll)ail BAVIENIR /Ut Clnss 'E

Thomas J. Magee q[m ’L” Bruce Horowitz o /%

svadritsr ke PAUVRETY wu,

Class 1E Motor Minimum Starting Voltage and Acceleration Time

Calculations nus WO, My

—— T P e B -

!

o N MOTOR DATA |
PLANT: Indian Point Unit Mo, 2 . .
COMPONENT: Service Waler Pumps, I ‘ r
MOTOR MARUFACTURE S : u.mu'n-,mm',v Lirye Mutor Bivision, Buttulo, New Yor)

MOTUR SHOP OEDLIR NuMBLR ANDAOK SURIAL MURBLR: THR20G6-15 through Lh=67

CON EDISON CALCULATIONAWALYSIS SS0rpy o L g S

MUTOR WP, RATING: 250 @ 1202 ‘i * TR FRAME Sl vy
.
~MUYOR WG = 71 Ly-rT2 ‘
. o ) . !
LINE VOLTAGE: 440 (1001} ) )
SLIP (PERCONT) MUTUR SPLLD (KitM) - MOTOR TORQUE (Lu-FT)
100,00 (i 1253 62" . ¢ '
Y. 00 0 17244 44
‘ 00, - T | 2§ I
' Yy 00 Py 1non . an y
| 1,00 g it 1200 M7 o
| 14%.G0 A 1204 A0
.40 A 1274 93
05,00 L * 1271 9%
60,00 7 Lt BN
55.00 o N0, M
-y L 00 tion) o R
4% (W) - i 1420 .44,
| 40,00 Ten g 1200 0
| 35.00 11740 v 1295, 3y
; 30,00 1240 167 .m0
* Z2h.0n b BT RI2 .0
i 20,00 1046 i L5 T
15.00 1530 Yai
! 10,61 . = 10 e 2z
| 9.50 16,19 SO0, 00
' 9,00 T A2 ° -
o0 Veay N2 N
‘ n.on o, Vv JO0R A6
| I ‘ . F “ Jam 02
’ | .0 U7 I ! 26,2
.50 ' Ty F 2R 07
' 6.0 ey 26O,
! LS50 1/01 20605 4%
i ) Al 400 1o JI0 n
, " 4.50 - e S T
4.00 ' e ; P EUTIN R
‘ - .50 1747 3 2% a7
1 3.00 1 /41, - 2647 .44
2.450 Ty g 23460
;' gnft | 1764 < POR0 o0
W . 1271 1307
B g 1.00 ) Hie ) 1236.2%
PAGL LI
A

e A aeiE Eaa e s e T



e

.
€0 EDISON CALCULATIONAWA ' 1S SUERY o e JESSEten < fhans
EGE-D0001 0 10 o9 62
’nununau FAVIAMEE /bRt Horowitz CLadt T
ruce rowi ’
Thomas J. Magee q /’3 /"1 / 7 . /p y
(T EIYE L TR - ; . PRLVECT NE,
Class 1£ Motor Minimum Starting vVoltage and Acceleration Time
Calculations b Wb o
' Se BN DATA j wia
‘ (CONTINULD ) i
MOTOUR SHOP ORDLIC RUMBER ANDZOR SURIAL NUMELR: T9U2666-15 through 64-G7
LINL VOLIAGE: 396 (unz)
SLIR (PURCOKT) MOTOK SPLID (RPm) MOTOR TOMOUL (LU-FT)
100, 19 N 976,41
. an 00 ) 9n e, & S G4
4 w00 mnn ) YRS A :
uY5.on " Ry : YL o .
00,00 . 0 9um.az
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COMPONENT COOLING WATER PUMPS

MOTOR DATA

There are three Component Cooling Water pumps at Indian Point
Unit 2. Manufacturer data for the motors is as follows:

o Motor Frame Size 504 us _ .

o Rated Voltage 460 Volts

o Rated Horsepower 250 np

o Motor WK< 86 1b.- ft,

o Pump WK?2 31.5 1b.~- ft.
ii.

CALCULATION DATA

Data used

for the Purpose of these calculations was taken from
the following:

I.
|

i' o Westinghouse supplied Speed vs,
\

o Computer printout data
values at 90% rated 1lin

Torque Curve #663813
sheet with motor and pump torgue
e voltage (414 volts).

1II. CALCULATION

Vv

9
945 ft-1bs.

723.5 ft-1bs.
| solving for x in the following equation :

X
T avail = T rateqd ( V availyv rated)
x

.5 = 945(414/460)
X

1440 rpm.

- To have a 15% margin
acceptable motor torgue is 115 per cent

549 ft-1bs. Solving for the
s torgue:

2.48
T avail = T rateq ( V availy v rated)
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2.48
549 = 945 (V avail/ V rated)

V avail/V rated = .803 or V avail = .803(V rated)

V avail = .B03(460) = 369 volts

c.) The acceleration time is calculated and is tabulated on the
attached summary chart. The acceleration time is calculated
with the following formula :

T acc = (Wszotor + wxzpump) (Arpm)/ 308 ( motor T - load T)

IV.) CALCULATION RESULTS

With a 15 per cent margin between motor and pump torque
values, the Component Cooling Water pumps are capabie of starting
with a motor terminal voltage of 369 volts. The acceleration time
of these motors at the minimum voltage condition is approximately
3.77 seconds.
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_PESCRIPTION: COMPONENT COOLING PUMP ‘ YA ¢ A T
MP: 250 FRAME: 504 na U AL ¥
HOTOR WK 21 86 RATED it o
JPUMP WK'2:31.8 T, VOLTAGE: 460 00T Loy ]
' " PUMP F.L. TORQUE: 719 !‘!‘v”ﬂ‘ bt ot 2
IR R T _J_____J: L J | ACCELERAT 10K TIME 4
e | YOROUE | MOTOR TORQUE | ACCELERATING TOROUE  |Time in sec.Vime in sec.|time in sec. '
2 soeeo | wew | orius) | 100 v | oo v lgo._;; v 100x v | ooz v 100.3% ¥| tor 1008y | tor 90x v |tor B0.3% ¥
' o ___@__‘H_'I_l}'_._ onn 530 AR 1 sss LI 82
v jwo ) 3¢ | ems [ 533 | ser | esz | soo | 3e | o.m 0.% 0.19
e ?0‘_'_‘ 360 | % | 6%0 | 537 | 400 |57 $03 367 0.10 0.4 0.19
.30 | %0 | LA (. 566 1 ane | €33 1 4m? 39 0.1 0.4 0.20
&0 19 ] we 705 | 85 L U S T ™ 0.12 0.8 0.24
50 | soo | Wwe 4 75 | 554 _&15 | se9 L 2 | 0,13 0.1% ©.30
_ 68 1080 | e _Te0 | sme | G4 oo | 3. 2 0.1 0.2 D40
L 20 | hze0 | 3eS L B25 | 638 | &8 Ao 273 13 0.1% 0.2 0.61
e Iyt BLLTUE S A L R 548 | &bb 240 n 8.15 0.28 0.97
. 799__4_[(:_?.9_ (G081 W60 | 9ie _Ts2 | 676 | 3w 136 0,10 0.22 0.50
¥ e L oo RALS _BSH 4 ®s | soe Wy 0.0 0.07 0.9
T TOTAL ACCELERATING TIMES (Sec.): 1. 14 1.80 .n
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CONTAINMENT SPRAY PUMP_MOTORS

I. MOTOR DATA : ¥

The following is motor data for the Containment Spray Pump
motors at Indian Point Unit 2:

o Motor Frame 509 US

o) Rated Voltage 460 Volts

o Horsepower 400 Hp

© Motor WK¢ 119 ft.-1bs.
©  Pump WK? 35 ft.-1bs.

II. CALCULATION DATA

Data used for the purpose of these calculations includes the
following:

© Westinghouse supplied Speed vs. Torgue curve § 663727.
This curve supplies torgue values for the pump and motor
at 100% voltage and 90% veoltage conditions.

o Westinghouse supplied cumputer printout data sheet with

motor and pump torque values at 90% rated line voltage
(414 volts).

ITII. CALCULATION

a.) To determine the power, ¥, to be used in calculating the torgue
available at a minimum voltage, the torgue and voltage data

provided at 100% and 90% voltage will be used. At 80% speed, 1440
rpm the data for this motor is:

90 % _voltage
2110 ft.-1bs. 1662 ft.-1bs.
X
T avail = T rated(v avail/ V rated)

X
1662 = 2110(414/460)
X

.788 = .9
X = 2,26
rounded up, x = 2.3
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b.) The motor torgue required at the minimum margin speed,
approximately 1440 rpm, is 120% of the pump torque at this speed or
730 x 1.20 = 876 ft.-lbs. Solving for the voltage required to
obtain this torque:
.3

876 = 2110( Vv avail/ V rated)

203 » .
<415 = (V availy v rated)
V avail = .68 (460) = 313 volts

C.) The acceleration is calculated and is tabulated on the
included summary chart. The formula used for calculating the
acceleration time is :

T acec = (WK2 pump + wxz motor) (Arpm) / 308 (motor T - pump T)

IV.) CALCULATION RESULTS

The Containment Spray Pumps are Capable of starting with a motor
terminal voltage of 68% rated voltage, or 313 volts. The
acceleration time at this voltage is 2.75 seconds.
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DEGCRIFTION: CONTAINMENT BETAY PUMP ;
Lot HPio 400 ° : . FRAME: 509 U8B = | f -v;; gf;u ;
TR AL R i s e :
~ PUMP WK 2: 35 vol.ncn; 460 :1 A '
B R wnr F.L. TORQUE: 1106 FT-LDE ‘**”a
Puse l l l ' J ACCELERAY 1OW_TINE .
TOROUE | MOTOR TOROUE ACCELERATING TOROUE ITime in %‘mn sec. Time In sec.
X SPEED | RPM | (FI-LBS) | 100X v | GOX V o0 v | 100X v | P0X v | 68X v | for 100XV for 90X for 68X ¥
. [ 110 1460 | 1138 | 606 | 1350 | 1028 | 496
I 10 180 13 | wso0 | nrs | oe2s | vs7 | ve2 | 610 0.06 0.08 0.15
20 360 30 ALTAUN MR LY 610 1440 1" S80 0,06 0.08 0.1¢
3o | s s 1590 | 1246 | o60 | 15 | w1s1 | ses 0.08 0.08 0,16
40 L oveo | wms | weas | 1260 | 3 | 1460 | 1095 | 498 0.06 0.08 0.38
%0 900 290 190 | 132y | 1400 | wen A1 0.06 6.0° 0.22
__ 60 1080 408 1800 | 347 | 74T | tses | w2 u 0.06 0.10 0.26
70 |1zeo | ses | wmso | v4ss | 772 | 1305 | e 27 0.07 0.10 0.41
o 1440 730 2110 | vee2 | B76 | 1380 | e32 | wé 8.07 0.10 062 |
w0 20 | 920 | 27i0 | 2ver | wizs | aven | sty | 208 0.05 0.08 044
s 1790 | W25 | 3180 | 2526 | 1320 | 2188 | 1501 | 295 0.02 0.0% 0.15
TGIAL ACCELERATING VIMES (Sec.): 0.58 0.80 .5

.y
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I. MOTOR DATA

The motor data for the Residual Heat Removal Pump motors
installed at Indian Point Unit 2 is as follows:

.

o Frame Size 5008 P20
o Horsepower 400 HP

o Rated Voltage 460 volts
o Motor WK? 122 1b-ft
o Pump WK & 48 1b-ft

I1I. CALCULATION DATA

Data used for the purpose of these calculations includes the
following :

o Westinghouse supplied speed vs. torgue curves §'s
17131LN100.1, 17131LNY90.1, and 1713LN80.1, dated
08/08/87. These curves provide motor and pump torgque data
for 100% voltage, 90% voltage and 80% rated voltage
conditions.

ITI. CALCULATION

a.) The power, X%, tc be used in calculating the torgue available
at a minimum veoltage varies between approximately 2 at higher
speeds (70% to 95% rpm) to 2.25 at speeds of 10 to 60 per cent
rated rpm. To be conservative, 2.25 will be used for all speeds for
the purpose of this calculation. Analyzing the data provided on the
Westinghouse supplied curves shows us that the minimum margin
exists at 95 per cent rated speed.

b.) The minimum wvoltage required for successful starting is
calculated with the eguation:

2.85
T avail = T rated(V avail/ V rated)
where:

T avail = T required = 1107 x 1.2 (1107 = pump ft-lbs
= 1326 at 95% rpm)

T rated @ 100 % voltage = 2750 ft.-1lbs.
2.25
1326 = 2750 (V availy V rated)
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2:.25
-482 = (V avail/ v rated)

V avail/ V rated = .723 or v avail = .723 x 460 = 333 volts

€C.) The acceleration time for the Residual Heat Removal Pump motors

is tabulated on the included summary chart. The formula used for
calculating the acceleration time is:

T = (motor WK% + load WKZ)(IBO)/(JOB) (motor torgue - load torque)
IV. CALCULATION RESULTS

tart with a motor
2.3 per cent rated voltage, or 333 volts. The
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] L
| . g kR
|
} 'menmm:. aur REMOVAL PUMP ™ Mm
| . FRAME: sooo‘égu R 1;
| TRATED <0t 0 i ﬁ” ,

} TYUME WK 23 ,  VOLTAGE: 460 '
| w*? Y S Y s " TPUMP ¥.L. ranquz:" ’“'un‘
| Pump f [ ] l 1 ACCELERATIOK TIME 3
| ToROUE MOTOR TORGUE ACCELERATING TOwrQuE [Time in uc.,!"- in m.l!ln in gg.[;l— in sec.
| X SPEED | WPw | (41-185) [ 100X V| 90X v mvln.uv MOX v VRV | 80X v IT23X ¥l for JOOXV | for 90XV | for BOX V [for 72.3% V.
l 0 o 0 VST | 1294 | 996 | rev | vesT | 129k | e9s | 99
W 180 o' 1668 | 1305 | 1013 | moi | 1650 | 1267 | 995 | 7ee 0.06 0.08 0.10 6.13
| 20 360 a5 1635 zn o6 THe 1550 1192 1 7 0.06 0.u8 0.\ 0,14
30 560 1063 1788 1413 | 1108 B&2 1605 1310 | 1003 sy 0.0s O.L 6.0 0.13
’ 4o 720 196 TBY0 | 1498 | 1044 | v | vess | 1302 | %48 | TS 0.0 0.08 0.0 0.%
[ 50 900 318 2009 | 1584 | %226 | 968 | w9 | \zes | 00 | 652 | c.06 | 0.08 on Q.15
60 1080 | 443 2154 | 1720 | w32s | 1o38 | a7y | 1277 | ees | ses 0.06 0.08 g.11 0.47
o 1260 | 596 2350 | 1890 | vaek | 1133 | 17ss | 12ek | ses | say 6.06 0.08 0.1 0.19
| 80 1440 2 2614 2120 1720 1268 22 1328 Ve 468 0.0% 6.07 o.n o2
| vo 1620 1013 3 520 | 7 | 1w 2103 1507 | 0% 489 0.05 0.07 0.1 I.L
“ 9% o | vz 2750 | 2163 | 1736 | w326 | ey | ose | e20 | 2w 0.03 8.0% ©.08 0.45
TOTAL ACC(E(IA'IHC TINES (Sec.): 0.3% .7 1.03 "

g
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1, MOTOR DATA

These sheets
100%, 90% and so0% rated

Unit Motor data for the originally installed Westinghouse motors
is:
o Frame Sjize 509 Us
[¢) Horsepower 400 HP
o Rated Voltage 440 volts
o Motor Wk*® 38 1b.- ft.
o Pump WK 2 13 1b.- ft.
1I. CALCULATION DATA
Data used for the purpose of these calculations includes the
| following:
o Westinghouse supplied motor data sheets.
give motor torque data for the
voltage conditions.
o Pacific Pump supplied Speed vs, Torqgue curve, dated April
9, 1970.
I1I. CALCULATION
a.) To determine

torque available at

rpm, this data is:

100 % voltage
813.6 ft-lbs

Solving for x

»
473.5 = 813.6 (352/440)
x
K X = 2.43

\
I
' .582 = .8
rounded up, x = 2.45

the power, x,

a minimum voltage, the torgue
Provided at the 100% and 80% v

T avail = T rated (V avail/v rateqd)

to be used in

oltage is used. At

80 Vv
473.5 ft-1bs

in the following equation:

b ¢

calculating the
and voltage data
80% speed,

2880
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b.) The required motor
2880 rpm, is 120 pe
speed or 1.20 x 366 = 439 ft-1bs.

T avail = T rateqd (v avail/rated)

' 2.45
813.6 (v availy v rated)

Solving for v avail/ V rated = a

78 per cent of rated voltage = 343 volts,

C.) The acceleration time is tabulated on

Chart. The formula used for calculating the

T acc = (WK'pump + WK ‘motor) (4 rpm) / 308 (m

IV. CALCULATION RESULTS

volts. The acceleration time for
approximately 4.21 seconds.

2.45

torque at the minimum marg.in speed,
r cent of ‘the pump torgue at this

The voltage
required to produce this torque is:

the included summary
acceleration time is:

otor T - pump T)

e e A s
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DESCRIPTION: BAFETY xnazcuou PORP- 51 o -
} gt ;'-v-‘.“n:m¢oo FRAME ;. sowa
_MOTOR WK“2: 3g Wt 0 RATED . - 4
: 3 Pm(r ux 23 u+ £  VOLTAGE: uo L D =R #
an o s AR _PUMP F.L. TORNQUE: s90 FT=LOB 0l nfs £ i b 3 !
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e | Tomaug HOTOR TokauE et e ACLELERATING TOROUE Time in sec. Time in sec.itime in sec. [Time in sec.
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MOTOR MANUFACTURER:

) "MOTOR SHOP OROCR NUMBER AND/OR SERIAL NUMBER:

MOTOR DATA

.

Indian Point Unit Kos. 2 and 3 o
COﬂ”O"(hT Safety Injection Pumps . ; ‘
West inghouse Large Motor Division, Buffalo, Mew York

'

67F62502-15 through 65-67

MOTOR H.P. RATIMG 400 @ 3556 RPw . . noron FRAME 5125 519
' 2

MOTOR WRR = 38 ua T ]

LINE voLTAGE: 440 {(100%) _

SLIP (PERCENT) MOTOR SPEED (RPM) MOTOR TORQUE (LB-FT)
100.00 0 406.0"
95.00 180 414 .50
90. 00 360 422.93
. 85.00 540 368.53

| 80.00 720 415.nn
75.00 900 448.99
70.00 1080 465.28
65.00 1260 . 461 .87
60.00 1440 477.5%6
55.00 1620 ; . 495.4)
50.10 1800 B LT
45.00 1980 * 539.87
40.00 2160 568 .22
35.00 | 2340 602,48
J6.00 . 2520 649.39
" 25.00 | 2700 716.75
20.00 , 2880 813.57
15.00 3060 " 966.40
10.00 3240 1241 .38
9.50 . 3258 1272.1
5.00 275 1304.nmy
8.%50 - Jzaq 1335.04
8.0n e . 1365 .09
7.50 3330 1393.49
7.60 - 3348 1419 .28
\ 6.50 3366 1141 .21
6.00 3384 1454 .29
5.50 3402 1463.9¢
5.00 Jazo 1463.6)
4.50 3438 1449.73
4.00 3456 1419.18
- 3.5%0 3474 1370.07
3.00 3492 1293.13
T2.50 3514 “11e1.93
2.00 528 -1030.28
1.50 IR |7 | 835,35
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MOTOR DATA 3
(CONTIUED)

PO

J _LINE VOLTAGE: 396 (901)

SLIR (PERCENT) MOTOR SF"EED (RpH)

100.00 g 0 313.3¢4
95.00 180 319.42

: 90,00 , 360 325.98
85.00 - 540 284.10
80.00 720 319.99

* 75.00" 900 : . 346.28
70.00 1080 gy 358.9]

65.00 1260 f3s6.:
60.00. 1440 | 368.49

55.00 . 1620 . 382.35

50.00 1800 - 398,30

. 45,00 , 1980 416,91

| * . 40.00 + 2160 43897
) 35.00 2390 465.65
30.00° ' 2520 502,22

25.00 2700 554 .84

20.00 » 2880 _ 630,59

15.00 3060 750.83"

10.00 3240 970.21

9,50 | 32s8 995.61

9.00 | 3216 1021.16

8.50 3294 1046.56

8.00 ' nz 1071 .40

7.50 3330 . 1095.12

7.00 3348 116,99

6.50 3366 , 113605

6.00 © 338 1148.55

. 5.50 [ 3402 115850

5.00 . ' 3420 160,69

4,50 ' 3438 . 154,947

4.00 . 3456 . : 1135 40

3.50 ' 3474 1098.17

3.00 T 3192 “1038.57

2.50 s ) '951.22

2.00 3428 . B0.99

-A 1.50 3546 ) 675.52

MOTOR SHOP ORDER NUMRER AﬂD/OR SERTAL HUMBER: 67F62502 15 through SS 67

MOTOR TORQUE (LB-FT)
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REACTOR CONTAINMENT RECIRCULATION FAN MOTORS

i MOTOR DATA

There are five Reactor Containme
Indian Point Unit 2. Motor data for the o
includes the following:

nt Recirculation Fans at
riginally installed motors

o Motor Frame Size 588.5

(o) Horsepower 350 HP

o Rated Voltage 440 volts

o Motor WK% 515 1b.~- ft.
(o)

Fan WK? 2460 1b.- ft.

11. CALCULATION DATA

following:

o Westinghouse supplied motor data sheets which provide
motor torque data for 100%, 90% and 80% rated voltage
conditions.

o Westinghouse supplied Speed vs. Torque curves dated

2/18/77. ‘The curve utilized for

the purpose of this
calculation is the worst case (i.e

«= +175 density) curve.
I11. CALCULATION

a.) To determine the power,

minimum voltage reguired to pr
and voltage data provided at )
At B0% speed, 960 rpm,

X, to be used in calculating the

cduce a required torqgue, the torque
00% and 80% rated voltage is used.
the data for this motor is:

100% Voltage 80% Vo
3081.72 ft-1bs 1920.01 ft-1bs

X
T avail =

T rated(v availy/v rated)

X
1920 = 3082(352/440)

X
.623= .8

Solving for X, X= 2.1

* NOTE: At low Speeds,

X was calculated to bpe 2.2. This
conservativg (igure and

is a more

js uggd for th{g_calcul§tion.
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b.) The acceleration time was calculated for a minimum v
71.2 percent rated voltage, or 313 volts. The minimum voltage was
determined by calculating the motor voltage required to produce a
torgue 20 percent larger than the load torque at the minimum margin

speed of 95% rated. 120 per cent of the fan torque at this speed is

oltage of

£
T avail = T rated (v regquired/440)

2.2
1788 = 3773 (v required/440)

I |
474 = (Vv requirnd/440)

V required = 313 volts

C.) The acceleration

time was calculated with the following
formula:

T ace = (WK2 fan + WK° motor) (Arpm) / 308 (motor T - fan T)

1V. CALCULATION RESULTS

The Containment Recirculation Fans are capable of starting with a

terminal voltage of 71.2 percent rated, or 313 velts. The
calculated acceleration time for the fans at this voltage is 16.96
seconds.
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" NPt} 350 -5

TS,

MOTOR WK 2: 515

_PUMP ux 23 3«0

gy

vox.nem uomﬂg =y

§ W F 122 Pmm F.L. TORQUE: 1409 ‘n—m n <
R B T L [T | L |
N " 10ROIE NOTOR 10ROUE ACCELERATING TORQUE ime i1 u_g_.]u! n sec i
X SPEED | REM | (FY-LBS) | 100X v L BOX VI B0X VI TI.2X v j00X v | enx v BOXV I TVL.2% V| for 100%v | for 90X v | for BOX ¥ lor 7.2 ¥
) 0 160 2222 | wres | var | wesy | 206 1608 187 893 i ;
oMo fveo f w0 | zerz | weos | e | aere | 247 | vere | w2so | we 0.54 0.69 "0.93 1.22 |

20 2o | ww | ozs | owse [ ww | ano | z2m 1749 | 13oa | o00 0.52 0.66 0.89 118 |
30 | 360 | o | zsve | weee {wen | viee | 220 | wre | asve | wes 0.52 0.66 0.88 1,8 1

&0 | &80 | 250 2430 W28 | vera | ase | 20 1676 1224 902 0.53 069 0.95 1.2 ‘]
_ 50l eoo | 3o | 2so8 | vesy | vs2r | 1se | e 1599 137 v 0.5% 0.73 .02 145
60| 70 | 360 2557 | 20wy | asse | 207 | aemr ST vos (734 0.58 0.80 1.16 1.79
70 p om0 | 7so | 2rsz | 2v7e |vees | 1306 | 2002 | 420 (233 554 0.58 0.81 1.23 2.0
.60 [ eeo | w0 | dosz | 2463 | wao | ser | a9 | wr 90 | 4n 0.5 0.79 1.25 2.8 |
%0 | weo | szr0 3701 | 2om1 | 2383 | azs | 2em Lial) 1063 4B 0.48 0.68 1.09 2.39
___9_5__]‘“!_!-.3._7_*\‘530 | 3778 | 3066 | 243t | w7us | 2283 1576 921 298 0.25 0.37 0.63 1.9

10TAL ACCELERATING TIMES (Sec.):| .10 .67 10.62 16.96 ‘
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TAUIRET WU,

HOTOR FANUFACTURER:

MOTOR H.P. RATING:
MOTOR WRR = 515 LB-FT%
LINE VOLTAGE: 440 (1001)

SLIP (PERCENT)

9500

9000

| 85,00
< 80,00
75.00
70.00
65.00
N
§5.00

-d-"c'vuuhau-wae\w'wmaw'a
o S T T N VR R e ety
(52
=

100.00 Ly

350 1183 RPM

MOTOR SPEED (RPM)

0
60
120
180
240
3np
60
A6
480
540
6ann
660
720
80
840
ann
960
1nzn
1080
1086
1092
1004
1104
1110
1116
1122
1128
1134
1140
1146
g5
158
1164
1170.
1726
1182
1185

pace 1

Hestinghouse Large Motor Division, Ruffalo,
MOTOR JKN’CﬂD[R HUMELR AND/OR SCRIAL HUMBLR:

lew Yord

67?9?631-15 through 45-F8

HOTOR FRAME S12E:

or 3

SR8 .5

HOTOR TORQUE (LB-FT)

2222.39
2248.98
2277.47
230808
7341.05
2361 .52
2376.30
7401 .87
243008
2465.03
2506.18
2473.77

. 2546 .87

2637 .64
275).55
2896 .24
Jnsl .72
3328.13
3r0n 52
372715
3762 .43
779, 84
624,53
3059.97
3683.26
3890.89
3678 .59
3641 .29
372307
3667 .12
3515.93
3311.53

.-3054 .02

2729.06
7325.62
1841 12
1551 .98

e b 0 S S S R S S SRS s o P

Calculations - .';“4
uv Iy
FLAT:  Indien Point Unit Ho. 2 algl
CowponitY: Containment Recirculation fFans i




g B4 Cnkivint Ton wi, SAvidiun LT
CON FOISON CALCULATIOR/MALYS TS DIrEY coE 00001 "0 2, 62
I TR AT Y MAVIENIR T . . fhmis 15
Thomas J. Magee ﬂ]IB/‘“ Bruce Horowitz 7Ab/f’/
e PR R Y o - ’ . oy R0l T i,
Class 1E Motor Minimum Starting Voltage and Acceleration Time
nuy Kb, v

Calculations

MOTOR SHOP ORDER NUMRER AND/OR SERIAL HUNBER: FIT97631-15 throuan “8.¢¢

LINE VOLTAGL: 396 (anv)

SLIP- (PERCEMT)

106,00
95.00
90,00
85.00
806.00
75.00
70,00
€65.00
60.0n
55.00
50.00
45.0n
40.00
35.00
30.00
25.00
20.00
15.00
10.00

9.50
9.00
8.50
B.N0
7.50
7.00
6.50
€.00
5.50
5.00
4.5%0

SR Nwwa
"8588¢8

BOIGK BATA
(CONT Hwip)

MOTOR SPEED (kPM) ,

N
60
120
160
240
300
360
420
480
540
600
660
720
780
840
900
960
1020 °
1010
1086
1092
1048
1104
1110
Meé
1122
1128
11314
1140
(RETS
11562
1158
1164
1170
1176
1181

-

176478
1785 .14
1Hng 39
1683260
A58 66
1874 .65
1885 .42
1905,9:
1927 .64
19550
198855
1960 .46
207 .47
2089 .06
217866
2301 .99
?463.43
268203
2980 .80
3011.49
3041 .06
3055.78
3093.63
312418
3145 .08
. 3153.48
3N4s.9)
. MB.22
3065 .53
2962.24
2862.11
2706.56
2507 .55
2236.1)
1906.13
1554, 56

PAGE 2 OF 3 *

MOTOR TOROUL (LB-FT)
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N FOTUR A _ -
¢ (CONT 1nuED)
MOTOR SHOP ORDER NUMALR AHD/OR SERIAL NUMRER - EIF92631-15 thrayan 5.8 ;
LINE VOLTAGE: 352 (m0%) [
SLIP (PIRCENT) HOTOR SPEED (RPM) MOTCR TOROUE {LB-FT) ) |
100,00 0 134705 o
95,00 60 1363.2n i
80,00 120 138025
8500 180 1398, 54 ’
80,00 240 1418.20 .
75.00 3nn 1429 99
20.00 360 143994
' 65,00 420 1452 .65
< 60.00 480 1474 .37 Y
55.00 . 540 149840
50.00 600 1527 .84
[ 45 .00 GhO 1506.16
| 40.00 720 1557 .9)
| " 35.00 780 1618.49
| 30.00 B840 1694.79
. 25.00 ano 1797 .53
[ 20.00 960 1920.m
. 15,00 1620 2086 .92
| 10.00 1080 2332 .49
| 9.50 1066 235216
| 9.00 1082 238) .02
6.50 1098 . 2393.0n
8.00 1104 T 2423.82
7.50 1110 2449.03
7.00 116 2466 R
6.50 1122 26424 .92
6.00 1128 2470.62
5.50 1134 . 2450,62
5.0n 1140 2411 g
4.50 1146 2339 ./
4.np 1162 2266.27
3.50 1158 2146.39
3.00 1164 1984 _ni)
2.50 1170 1773.61
2.09 1175 1562.79
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i MOTOR DATA

There are two motor driven Auxil

iary Feedwater Pumps at Indian
Point Unit No. 2. Motor data for the

existing motors includes the

following:
o Motor Frame Size E50088
o Rated Voltage 440 volts
o Horsepower 400 HP
o Motor WK? 44 1b.- ft,
o Pump WK<? 14.3 1b.~- ft.

II. CALCULATION DATA

Data usedqd

for the bPurpcse of these calculations includes the
following:

© Reliance Electric supplied moto
for the 100% and 80% rated
V4769.TES2, dated 4/16/84) .

I speed vs. torgue curves
voltage conditions (Curve #

© Ingersoll Rand supplied pump speed vs. torque curve 34-3308
5-T-1, dated 2/11/83.

© R. Boggia plot of motor speed vs. torques for 100% rated

voltage and 87.5% rated voltage conditions, dated 3/31/87.

€ Curves are pump speed vs. torque curves
for the valve open and valve closed conditions.

III. caLcuraTION

a.) The values of motor torque available at
er, x, should be

motor starting. The torque values Plotted on this
V4769.TES2, were actual values produced during field t
motor. The torques available at 80% rated voltage wer
approximately 64% of rated voltage torques for the en

tire range of
motor speeds. Thus, a value of 2.0 for the power,

X, is used to

Pump motor was Capable of starting at a voltage of 87.5% rated
voltage, or 3185 volts, with a 25 Per cent margin
margin speed of 2880 rpm.
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b.) To determine the minimum voltage necessary for a successful
start, with a 20% margin of motor torque above pump torque, the
following formula is used :

2
T avail = T rated (V avail/ V rated)

where T avail = required Torgue to accelerate pump at minimum
margin condition.

= 1.20 x pump Torqgue at 2880 rpm
= 1.20 x 440

T avail = 528 ft-lbs

T rated = 700 ft-1lbs
V rated = 440 ft-1bs

2
528 = 700 (V avail/V rated)

2
«754 = (V avail/ V rated)
V avail = .B7(V rated)
= .87 (440)
= 382.8 volts

c.) The acceleration time was calculated with the following
formula:

T =(motor WK’+ pump WKj (Arpm)/ 308 (pump T - motor T)

T = (44 + 14.3) (409)/ 308 {pump T - motor T)

*NOTE: As previcusly mentioned, the Auxiliary Feedwater Pump
motor speed vs. torque data consists of actual test data. Because
of this, the minimum voltage that the motor could start with an
acceleration time 1less than five seconds, disregarding the
requirement for a 20 per cent margin is tabulated on the included
summary chart. The minimum voltage that would be capable of
starting the Auxiliary Feedwater Pump motors in less than five
seconds is 84 per cent rated voltage, or approximately 370 volts.
The acceleration time at this voltage is 4.88 seconds. The minimum
torgue margin at this voltage is approximately 15 per cent.
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IV. CALCULATION RESULTS

Factory test data was used in plotting the speed vs. torgque
curves for the Auxiliary Feedwater Pump motors. Knowing this, a
calculation was performed to determine the minimum voltage that
could accelerate the motors in less than five seconds without being
limited by a minimum 20 per cent margin between motor and pump
torques. The motors were found to be capable of starting with a
voltage of 84% rated voltage, or 370 volts, in 4.88 seconds. At
this voltage there is a 15 per cent margin.
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% mcuruommuxtunr rnzmuu ruun sl gl ARt L 3
I;vti‘- Yy tf*urf?ﬁauoo FVo B ERVEL B N Q FRAME: ES0088 .-
- MOTCR WK 2: ~"«u PRI YRS e ﬁfﬁ'“;‘ RATED S8 &1 el iy
: ,nmp 'x zx‘f 4.0 TR 1A e vox.ms: 440 e*‘f
| N PUMP ¥.L, ronqum 670 .FT-LBB - T ’2*% B
PmE l L l J ACCELERATION TIME
ToRQUE HOTOR TORDUE ACCELERATING TORQUE Time in sec. | Time in sec. | Time in sec.
L (FI-LBS) 100X ¥ 0% v BiX ¥ 100X v V0% v DAX ¥ for 100%Xv for 90X ¥ for Bax v
0 105 405 328 286 300 223 181
400 28 434 152 Jos 406 324 2 019 ©.23 0,27
Boe 34 457 370 322 423 3% 208 0.8 0.2% 0.26
1200 ‘s 470 301 332 395 306 257 019 0.25 0.29
1600 135 “05 193 pL3) 5o 250 206 0.22 5.29 0.37
1 2000 216 a9 401 ) e 105 123 o.27 0.41 0.57
2400 297 562 455 wr 265 158 100 0.2v 0.48 0.76
2800 LRkl 680 551 4n0 261 132 81 0.29 0.57 V.24
3200 554 ver 751 654 373 197 100 0.20 0,38 0.7
3400 620 1175 952 829 $55 s 209 0.4 0.21 0.36
TOTAL ACCELERATING TIMES (Sec.): 1.96 3.08 & B0 J
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T avail = T rated (V avail/ V rated)

2.2
1705 = 3711 (V avail/ V rated)

2.2
.46 = (V avail/ V rated)
V avail/V rated = .71 or 71 rated voltage = 312 volts

¢.) The acceleration time is included on the attached summary
chart. The formula used for calculating the acceleration time is:

T = (motor WR1 + pump wkz) (Arpm)/ 308 (pump T - motor T)

T = (313 + 130) (120)/ 308 ( pump T - motor T)

| Iv. CALCULATION RESULTS

The Safety Injection Recirculation Pumps are capable of starting
with a terminal voltage of 71 percent of rated voltage or 312
volts. The acceleration time at this voltage is approximately 2.94
seconds.
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Calculations .
ity sepiminli R borvs 7 A 5 !
PLANT: Indian Point Unit Nps. 2 and 3 -
COMPOMENT: Recirculation Pumps r ‘;
HOTOR WAHUFACTURER: Westinghouse LiTge Motor Division, Buffalo, New York ',' .
MOTOR SHOP ORD[R RUMBER AND/OR SERIAL NUMBER: 67F63897-18 through 45-67 ¥
- MOTOR H. P RAT]NG 350 @ 1/ RPM MOTOR FRAME S12i: 588.5
AL - (P, X K -l g 3 A 13 .
MOTOR WRR = 313 LB-FT° : ;
LINE VOLTAGE: 440 (100%) ‘ L
SLIP (P[RCENT) MOTOR SPEED (RPM) MOTOR TORQUE (LB-FT)
100.00 - 0 - 2067.47
95.00 . 60 2092 .84
‘ ; Q0. 00 120 > 2120.03
! " B5.00 180 214927
r B80.00 240 2180.79
| * 75.00 300 2201.22
. 70.00 360 2219.39
. €65.00 420 . 2242.09
=~ 60,00 -~ 480 - 2270.12
> !” 55,00 540 2304 .55
50.00 600 2346.76
45,00 660 2315.83
40.00 720 . 23B6.40
{ 35.00 780 © 2473.89
30.00 8B40 2583.64 .
- 25.00 apn 2723.22
20.00 960 2903.66
15.00 1020 3157.02
10.00 1080 " 3517.62
§.50 1086 3555 .48
9.00 1092 3582.23
8.50 1098 3610.73 -
8.00 1104 3658.74
- 7.50 1110 3698.61
-7.00 M6 3727.6)
6.50 1122 3742 .37
; 6.00 1128 373B.79
5.50 1134 3711.89
5.00 1140 3655.77
4.50 - 1146 3563.58
& 4.00 - 1152 3427 .60
3 3.5n 1158 3239 .44
. 3.00 1164 . 2999 32
2,50° nmn T 2690.21
2.00 1176 2301 .35
1.50 182 1826 .88
ey 1.24 118% 1581 .96
" { ’
\ PAGE A1 _OF _3 .




.

Palivintive wy,

Siviniuw

r
* »
(O EDISOH CALQULATIONTMALYSIS Svey

EGE-00001 0 59 o 82
"_lnunu-lunu PAVIAMIN/ batd BrUCe Horowitz ; Cimia 1E
ihomas J. Magee Q/,g Zr-” 9% e lg)
dvniniasnton : : i () Thudatly ke,
Tk . : d Acceleragtion Time
nimum Starting Voltage an SR—
Class 1E Motor Mi i ::;""
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r
‘

‘. LINE voLWGE: 396 (90%)

SLIP- (PERCENT)

100.00
© 95,00
| ' $0.00
a 85.00
80.00
75.00
70.00
| Y 65.00
| . 60.00
| ) 5500
| - e £0.00
45 .00
40.00
| 35.00
30.00°
25.00
20,00
* 15,00
10.00
.50
.00
50

il T R P
i e G T Nl

- R s A
. - - -

N

PRSI

MOTOR DATA
(Coutnuep)

MOTOR SPEED (RPM),

0
60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1086
1092
1098
1104
1110
16
1122
1128
1134
1140
1146
1152
1158
1164
170
1176
ne

‘O'DTOR SHOP ORDIR NUMBER AMD/OR SERIAL HUNMBER: 67_?6389745 through 45-67

MOTOR TORQUE (LB-FT)

1641.06
1661.10
1682.57
- 1705.64
-1730.50
1746.39
1760.39
1777.50
1799.56
1826.18
1858.81
1633.98
1889 .42
1958.07
2052.72
2172.75
2329.63
2543.60
2841 .80
2873.27
2903.95

. 2919.85)
" 2959,92
2993.92
3019.3)
3033.37

* 3032.74
. 3013.36
2970.39
2898.20
2787.94
2648 .96
2457.08
2204.67
1886.65
155441
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- lnn.--numn AAVIENER/ baTY Bruce HOTONitZ Cinis 1{
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! ; eleration Time: . .
Class 1€ Motor Minimum Starting Voltage and Acc caveins L g
——Galoulations - e rTm———————
—— by t"‘ 1
FOTOR*DATA ,
. (CONTINUED) -
"MOTOR SHOP ORDER NUMBER AND/OR SERIAL MUMBER: 6€7F63897-1S through 45-67 ¥
LINE VOLTAGE: 352 (80%) . Y
SLIP {PERCENT) MOTOR_.SP((D (R.PM) MOTOR TORQUE (LB-FT) +
' 100.00 ¢ ; % ik 1251 .88 -
85,00 « 60 1267.00 ‘
90.00 v 120 1 e 1283.17- d
85.00 . -. 180 . : < 1300.53
Bo.00 _- 240 . 1319.20-
75.00 \ 300 e 1334.37
70.00 - 360 ' 1347.47 - .
65.00 420 1363.50
60.00 .. 480 1382.99 -
55,00 2 . 540 . 1406.67
, ' 50.00 600 143547 - '
| i . - 45.00 660 1418.7
40.00 -t 720 1465.87 .
k F 35.00 . 780 1524.39
I 30.00 840 - 159810 -
., 25.00 s 900 1682.65
20.00 <~ 960 1816.42
.~ 15.00 1020 1980.35
. 2 10.00 ¥ s 1080 2224 .10
9.50 1086 2249.33
9.00 1092 2274.00 -
' 8.50 1098 - 2286.60
¢ : 8.00 1104 - <t T 2319.32
. 1.50 ERRL 2347 1%
7.00 1116 2368.35
- 6.50 nz . 2380.79
“6.00 ° 1128 3 . 2381 .83
5.50 §¢ 4 1134 ' } . 2368.27
5.00 1140 . 2336.26 =
4.50 1146 228%.30
4.00 1152 2.7
3.50 1148 2100.80
3.00 . 1164 1948 .84
*2.50 1170 1748 .80
2.12 ¥ 1175 1563.01
|
£
[ i
( 5
| '
|
r .
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Calculations

ing Voltage and Acceleration Time

FRUVALTY wu,

nek HO.

v

MININOM MOTOR TERMINAL & KUS VOLTAGE WD ALCEL

b e g

ERATION TIME AT 100X, 90X, & MIN.X VOLTAGE

l_ SVEJRLYZY TS

) Class 1E Motor Minimum Start
|

|

|

!

I .
wo108 ‘ SRl L1 1(. L VoL 1AGE REGUIKED oK STARTING ;:.‘, Y B G' lrll;‘";% A‘Ettggn y_glv_ F
oEscmiptinn 1 BT ron votts | AT sus (velts)i [1ne (Sec.) MIN3 V] TINE (Sec.) 1003V
CONTAINHEN] SPRAY PUMF (71) 33 337 .75 0.58
TAINMENT SPRAY PUMP (22) 313 332 .78 0.58
lst INJECTION PUWP (21) 343 365 &2 1.33
SAFETY IMJECTION PUMP (22) 343 367 2 1.3
SAFETY INJECTION Pump (23) 343 365 2 1.33
| CONTAINNES Y RECTECULATION FAN §21) 33 354 16.96 $.10
l_ CONTSINMERT RECTRCULATION (AN (22) 3 3% 16.9% 5.10
CORTAINMENT RECIRCULATION FAW (33) 313 349 16.96 5.10
COHTAINHENT RECIROULATTON FaN (24) 313 362 16.946 5.10
rmmwu RECIHCULATION FAK (25) 313 370 16.96 $.10
LO MEAD S1 RECIRCULATION PmP (21) ne 158 2.9 0.81
LO WEAD §) RECIRCULATION PuMP {27) 32 3s7 2.94 0.8
SERVICE WATER Pumid (22) 323 357 n 0.50
SERVICE WATER PUMP (23) a3 ase 2.0% c.50
ISERVICE WATER PUMP (24) 323 361 2.01 0.50
SERVICE METER PuMP (28) 373 361 2.0 0.50
AUKELIARY FEEDUATER PUMP (21} 370 397 468 1.9 3.08
AUXTLIARY TEEDWATER PumP (23) 37 395 4.88 1.96 3.08
COMPONERT COOLING PP (21) 369 L0y .n 1.% 1.80
¥1 COOL MG PUMP (22) 39 (L) 3.7 1.% 1,80
COMPONENT COOLING POWP (23) 369 an 3T 1.3 1.80
NESIDUAL HEAT RENOVAL ¥umd (21) 333 p3 ] 1.9 0.5% 0.7
ESIOUAL HEAT REMOVAL Pume (22) 333 362 1.9 0.55% 0.73
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