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1.0 PURPOSE

~

1.1 This study is an analysis of the voltage regulation performance of tbe ._
. --

Brunswick Steam Electric Plant auxiliary distribution system. Firs t,

the optimum transformer tap settings were determined for the various

auxiliary transformers. Second, using these tap settings, the voltage

ranges at the various auxiliary load terminals were dctermined, for the

expected generator and 230KV switchyard voltage variations, and for
.

postulated variations in load conditions. Third, limitations on
.

generator and 230KV switchyard voltage variations were determined.
.

These limitations were est'ablished suc(th'at. under expectedl normal . _.
~ ~- ~ ~

_

_ operating conditions equipment _ design. lifetime.s would not.be decreased.

_Under emergency _ operating conditioni the E mits we're set to provide
' ~ '

proper operation of all safety-related equipment.

.

.

.
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2.0 SUMMARY OF PISULTS
|

2.1 SOURCE VOLTAGE RESTRICTIONS; ,

| 2.1.1 Criteria -

For those operating conditions which are expected to continue

for long periods of time, the voltage criteria at the load |

buses were chosen to maximize motor life (90". to 1107. of the !

motor rated voltage), and the source voltage restrictions for
,

these cases were based on such criteria. (See Article 3.2.1).
.

For the emergency operating conditions, the voltage criteria
,

were chosen to ensure that all safety-related equipment would

function, (85% to 1107. of the motor control center voltage),

with the possibility that motor life might be adversely affected

if operation beyond either voltage limit c'ontinued for a long

period of time. (See Article 3.2.1). For all motor starting '

cases, both accident-related and normal operation, the voltage

criteria were chosen to ensure that the motors' in question would

start (70% or 757. for 4000-volt safety-related motors, 85% for
* all 460-volt motors and 4000-volt BOP motors), and that the 480-

volt starters would not drop out (707.).
. t

~ -

It is recommended, for the ' operating conditions shown, that the

source voltages be held within the restrictions tabulated in

- i
2.1.2 and 2.1.3. '

s
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2.1.2

ENERATOR AND SWITCHYARD VOLTAGES

BRUNSWICK STEAM ELECTRIC PLAh*I, UNIT NO. 2

VOITAGE DROP STUDY (4160 VOLT BUSES COMMON B & COMMON A TIE BREAKER OPEN)

OPERATING VOLTAGE LIMITS

BASE PER-UNIT ACTUAL
CASE BUS VOLTAGE VOLTAGE VOLTAGE

_ UAT, LIGHT I0AD
.

GEN 24999. 1.0365 24876. Max.

UAT, SCREEN WASH PUMP 2 A STARTING (FULL LOAD)
.

GEN 24999. 9.9665 23198. Min.
._ _

SAT, SHUTDOWN (LIGHT LOAD)
_

SWYD 239999 1.9999 232968. Max.

SAT', UNIT LOADS FED FROM UAT

SWYD 23M99 1.9138 233185. Max.

SAT, SCREEN WASH PUMP 2A STARTING (FULL LOAD)

SWYD 23@99 p.9727 223711. Min.

SAT, 2X LOCA START (FULL LOAD) ' ~ ~ ~ " -- --~ ""'' '

.- .
,

. __

SWYD 239999 0.'9593 ', "229639. Min.

.

-3-
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2.1.3

ENERATOR AND SWITCHYARD VOLTAGES

BRUNSWICK STEAM ELECTRIC PLANT, UNIT NO. 2

VOLTAGE DROP STUDY (l.160 VOLT BUSES COMMON B & COMMON A TIE BREAKER CLOSED)

OPERATING VOLTAGE LIMITS

BASE PER-UNIT ACTUAL
CASE BUS hTAE VOLTA 2 VOLTAE

~

SAT, SCREEN WASH P_ UMP 2 A STARTING (FULL LOAD) , _
_ _ , , , , , _

B

SWD 239999. 0.9899 225697. Min.

' SAT,2XLOCAiSTART(FULL'10AD)
~ ~ ~ " ~ '

-
. . .. _ .

SWYD 230000 9.9720 223569. Min.
_

.

S

%
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2.2 TAP SETTINGS

Recocumended transformer high-voltage winding tap settings are as follows:

UAT 1.00 (bese)

SAT .975 (-2. 5** ).

Unit Substations

| 2E .95 (-57.)
'

2F .95 (-57.)

E7 .95 (-5%)
"

E8 .95 (-5%)

2SY .975 (-2.57.)

Common D .975 (-2.57.)

2L 1.00 (base)

4L .975 (-2.57.)

The above tap settings will provide adequate voltage at the equipment
.

terminals under the operating conditions evaluated and were used in

calculating the source voltage limits govern in Table 2.1.2 and 2.1.3.
t .

5-
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3.0 DISCUSSION

3.1 BASES FOR COMPARISON

3.1.1 Tao Settines

The criterion used to choose transformer tap settings was

to determine, for each set of cap settings, the maximum

230 KV switchyard voltage required to meet the load voltage

requirements. To accomplish this, for each tap setting,

combination, voltage drop calculations were performed for

the SAT Shutdown (Light Load) case to determine the maximum,

switchyard voltage. The tap settings chosen are those which

most closely approach the desired switchyard operating voltage

range of 96.0 to 102%.(5.1) gg , g g ,g

provide proper load voltages over the entire range of generator

voltages from light load to full load. (See Article 3.2.1).

The recommended tap settings do this. (See Article 2.2).

,

,.-ms-.--= =

9

!
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3. 2 $ CRITERIA __T.

3.2.1 Allowable Load Voltace Ranees

~
L

3.2.1.1 Motor voltage criteria vary with the class of.the motor,

'

as well_as__the voltage _ rating. For 4000-volt motors,_
,

, non-Class-IE, the requirements are: (-5.2)(5.3)- |
| -

<

Running continuous 4000-V base 90%-110% 3600-4400V
.

Starting 4000-V base 85%-110% 3400-4400V

Running transient 4000-V base 85%-110" 3400-4400V !

-
.

For 4000-volt motors, Class IE, specified and supplied by ,

G.E. , the requirements are: (5.4)(5.5)
,

Running continuous 4000-V base 90%-110% 3600-4400V

Starting 4000-V base 70%-110% 2800-4400V ,

L

Running transient 4000-V base 707.-110*. 2800-4400V

|

For 4000-volt motors, Class IE, specified by UE&C, the
'

requirements are: (5.67
,

!
- Running continuous 4000-V base 90%-110% 3600-4400V >

___ Starting 4000-V base 75%-110% 3000-4400V

'

Running transient 4000-V base 75%-110% 3000-4400V |
|

For 460-volt motors, the requirements for normal motor life are: ($' ) i

Rimning Continuous 460-V base _ 907.-110% 414-506V
i

Starting 460-V base 85%-110% 391-506V l

.

Running transient 460-V base *70.7%-110% 325-506V ,

.

* Based on 200% torque at rated voltage for NEMA design motors.
,

(5.8) L
Motor control centers were specified for 480 volts, and the r

minimum hold-in voltage requirement for the starters is 707. of
490 volts,or 336 volts. The minimum pickup voltage requirement
for starters is 85% of 480 volts, or 408 volts.

-7-
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3.2 CRITERIA (Cont'd)

3.2.1 Allowable Load Voltace Ranees (Cont'd)

3.2.1.2 For the normal operation cases, that is, for the UAT
[

Full Load, SAT Full Load, UAT Light Load, and SAT Shut-
_

down cases, the load voltage restrictions are based on

r

the rated continuous running voltages of motors to
'

,

achieve normal lifetimes (90* to 110" of rated voltage,.

'

4000V or 460V). (See Articles 3.2.3 for definitions

of these cases).
.

!

3.2.1.3 Operation at voltages higher than those given would probably

result in abnormal heating of motors due to saturation. i

This heating would shorten the Mean Time Beeveen Failures

for the motors so exposed. The MIBF could be expected to

decrease with increased time at high voltages, and to

decrease rapidly with increased voltage levels above the

voltage where saturation begins. At the other extreme,

because the speed of an induction motor varies greatly
'

with changes in frequency and only slightly on voltage,

the load.. speed-remains essentially constant with decreasing
*

.

voltage. Therefore, the load power and electrical volt-
.

i

ampere requirements remain essentially constant for decreasing

motor voltage, and the current increases. Below the limiting

2values shown in Article 3.2.1.1, the 1 R losses due to this

increased current could be expected to produce abnormal
'

heating and again result in reduced MTBF's. Both. of these

effects are long-term results of high- or low-voltage
,

'

operation, hence these limiting values apply only to
f

-8-.
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3.2 CRITERIA (Cont 'd)

3.2.1 Allowable Load Voltare Ranees (Cont'd) ,

3.2.1.3 operating conditions expected to occur for a ;

substantial portion of the forty-year plant lifetime.

Since high voltages would occur with most motors
,

stopped, while low voltages would occur with most

motors running and therefore more motors would be

'

exposed tc, the potentially damaging condition. |

Thus the decrease in reliability due to extended
,

. 6

low-voltage operation would be much more severe f.han '

f
that due to extended high-voltage operation. '

3.2.1.4 For 4000 volt motor starting cases, the criteria are

simpler. At the 4160-volt level, the limitation is ,

maintaining the minimum motor voltages cited in

| Article 3.2.1.1. Since motors can, without stalling,

ride through a transient voltage dip at a voltage

sufficient to start them, the limiting condition for

.

the 4160-volt level is to maintain sufficient voltage
'to start the motors. At the-480-volt level, the

*

.

limitation is that the starters of motors already

running must not drop out when a 4000-volt motor
r

[ starts. Starters are not guaranteed to hold in at i

i

voltages below 707. of their rated coil voltage, or in

r

the case of BSEP, 707. x 480V or 336V. For 460 volt !

.

motor starting cases, the criterion is simply that the

460 volt motor must have no less than rated starting

voltage (85% of 460V).
!
:

9
-

,

|

|
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3.2 CRITERIA (Cont'd)
-~

_ . _ . . . ._ . . . _ . . _ . _ _ -

3.2.1[_AllowableLoadVoltaceRanees (Cont'd) ,
_ __

3.2.1.5 For the running LOCA ,an_d 2X LOCA cases, the postulated
,

. combination of depressed 230KV system voltage and heavy

auxiliary load would not be expected to continue

- indefinitely. Because these are temporary conditions,

'

and because such an accident could affect the operating

life of the plant, reductian in motor MTBF becanes a*

secondary consideration. The important voltage limitation

in these accident conditions is imposed by the requirement

of 85% x 480V or 408V at the motor control centers to

ensure that a starter will pick up.

3.2.1.6 Using the above values, voltage criteria were developed

for buses and unit substations. At the 4160-volt level,

the voltage drops due to cable impedances are negligible.

Hence, the bus voltages are considered to be the same as
,

the motor voltages. At the 480-volt level, the voltage

drops between the unit; substations and motor contro1~ ceriters,~' -'

,

and between the motor control centers and the motor terminals

are significant. VOLTS runs were made to determine the exact

480 Volt unit substation voltage required to maintain the

required voltages at all motor control centers. It was found

that if the voltage at Unit Substation E7 is above .8718, and

that at Unit Substation E8 is above .8803, then all MCC

voltages will be at least 85%. VOLTS runs were also made

-10- *
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3.2 _ CRITERIA, (Cont'd)

3.2.1 Allowable Load Voltare Ranees (Cont'd)

3.2.1.6 to determine the minimum unit substation voltages to

ensure that all MCC's will see not lesa than 707. ;

voltage when 4000 volt motors start. It was found

that if the thit Substation E8 voltage is .7368 x 480V

. or more, all MCC's will see not less than 70% voltage.

Note that specifying a single unit substation's

voltage essentially specifies all unit substations'.

voltages, because unit substation voltages are

determinad by the 4KV system voltage.

3.2.1.7 Summarv of Voltare Recuirements

4160-volt Buses Minimum Maximum

Running Voltage 3600 4400

Starting Voltage (non-Class IE) 3400 4400

Starting Vcitage (Class IE Spec by G.E.) 2800 4400

Starting Voltage (Class IE Spec. by UE6C) 3000 4400
.

460-Volt Motors

Starting voltage at motor terminals 391 506
-

-11-
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3.2.1.7 SUMMARY OF VOLTAGE REQUIREMENTS

480 VOLT UNIT SUESTATION VOLTAGES

r CP&L 3RENSh'ICK STEAM ELECTRIC PLANT, UNIT NO. 2

-
VOLTAGI DROP STUDY

OPERATING VOLTAGE LIMITS

BASE PER-UNIT ACTUAL
CASE BUS VOLTAGE VOLTAGE VOLTAGE

'

LOCA RUNNING LOADS, UNIT SUBSTATION E7 MOTOR CONTROL CENTERS
2CA 480. 0.8500 408..

E7 480. 0.8718 418.
'

LOCA RUNNING LOADS, UNIT SUBSTATION E8 MOTOR CONTROL CENTERS
2C5 480. 0.8500 408.

' *

P E8 480. 0.8803 423.

LOCA STARTING, UNIT SUBSTATION E7 MOTOR CONTROL CENTERS
2CA 480. 0.7000 336.
E7 480. 0.7265 349.

LOCA STARTING, UNIT SUBSTATION E8 MOTOR CONTROL CENTERS
2CB 480. 0.7000 336.
E8 480. 0.7368 354.

FULL LOAD, UNIT SUBSTATION E7 MOTOR CONTROL CENTERS
2CA 460. 0.9000 414.

[ E7 480. 0.8797 422.

^
FULL LOAD, UNIT SUBSTATION E8 MOTOR CONTROL CENTERS

2CB 460. 0.9000 414..' E8 480. G.8864 425.

( FULL LOAD, UNIT SUBSTATION 2E MOTOR CONTROL CENTERS
2TK 460. 0.9000 414.'

2E 486. 0.8715 418.
<
'

FULL LOAD, UNIT SUBSTATION 2F MOTOR CONTROL CENTERS
2TG 460. 0.9000 414.( 2F 480. 0.8730 419.

FULL LOAD, UNIT SUBSTATION COMMON D MOTOR CONTROL CENTERS
t Rs'D 460. 0.9000 414.

COM D 480. 0.8753 420.

'

Note: First line represents the MCC having the lowest bus voltage for the
operating condition. The second line represents the unit substation
to which the MCC is connected and the corresponding voltage on its bus.

-12-
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3.2 CRITERIA _ _ (Cont'd)

3.2.2 Loads
i

4000 Volt motor loads were based on the load brake horsepower,

using the motors' actual efficiencies and power factors to determine

the electrical loads. The starting admittance values for both 4000

Volt and large 460 Volt motors were derived from the motors' actual

- inrush currents and power factors. Running loads on the 480 Volt -

system were taken from the 480 Volt Load Studv(5.9)

3.2.3 Postulated Events and Plant Operatine Conditions-

3.2.3.1 " Normal Operation", as used in this study, includes the

entire range of steady-state non-accident conditions from

cold shutdown to full power operation. Any of the conditions

included in this concept could be expected to continue for

weeks or months at a time, and therefore the load voltage

range for these conditions is that described in Article 3.2.1.2.

The load conditions for normal operation are:

UAT Full Load
.

SAT Full Load

UAT Light Load
,

SAT Shutdown (Light Load)

3.2.3.2 " Motor Starting" cases refer to those motors which would be

started at.various times during normal plant operation. On

each 4160 volt bus and each 480 volt unit substation, the

largest motor was selected for study. It was assumed that

the motor was starting while all other loads required for

full power operation were running. If the largest motors

-13-
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3.2 CRIH RIA _ (Cont'd)

3.2.3 Postulated Events and Plant Overatine Conditions (Cont'd)
.

3. 2. 3. 2 on each bus can be started under this condition, it is

reasonable to assume that all motors can be started

under all " Normal Operation" conditions._ These. motor

starting runs were made for both the UAT and SAT.

The following motors were studied:4 .

'
Motor HP Fed From Via

.

Reactor Recirculation.

f Pump MG Set 7000 4160V Bus 2B -

Circulating Water
Intake Pump 2B 2250 4160V Bus 2D -

Screen Wash Pump 2A 200 480V Unit Sub E7 MCC 2PA.

Screen Wash Pump 23 200 480V Unit Sub E8 MCC 2PB

Turbine Building Closed
Cooling Water Pump 2A

- 200 480V Unit Sub 2E MCC 2TJ
_

Turbine Building' Closed
Cooling Water Fehp 25

j 200 480V Unit Sub 2F MCC 2TH
.

Backwash Air Blower
2-CFD-D063 150 480V Unit Sub MCC RWD

Common D
.

Reactor Building
Closed Cooling Water
Pumps 2A and 2C 75 + 75 480V Unit Sub E8 MCC 2XE

.

.

I

I

-14-

. _ . _ _ . ._ _ . . . _ . _ _ . . . _ _ - . . _ . --

-- 7



.

.. . _ _ ___ . . . _ _ _ . _. ..

4

3.2 CRITERIA (Cont'd)

3.2.3 Postulated Events and Plant Overatine Conditions (Cont'd)

3.2.3.3 "LOCA" ceses are those initiated by a Loss of Coolant
i

Accident on Unit 2. Both starting cases and running

cases were studied. For detailed descriptions of the

load conditions, see Article 3.2.4. The voltage

criteria for these cases are described in Article

- 3.2.1.4 (s tarting) and 3.2.1.5 (running).
.

3.2.3.4 "2X LOCA" cases are those initiated by a Loss of Coolant

IAccident on Unit 2 and a false LOCA signal from Unit 1,.

resulting in the starting and running of both units ' ESS

loads. Again, both starting and running cases were

studied. The voltage criteria for these cases are

described in Article 3.2.1.4 (s tarting) and 3.2.1.5

( running) .

3.2.3.5 "LOCA Motor Starting" and "2X LOCA Motor Startig"

are the cases which address the problem of starting

460 volt motors af ter an accident, while the emergency
.

motors are still running. The largest 460 volt motors

fed from the emergency power system are the screen
.

wash pumps, and starting and running of the screen

wash pumps is blocked under LOCA conditions. The next

'largest motors on the 480 volt emergency system, whiph

could start under LOCA conditions, are the 75 horsepower
,

Reactor Building Closed Cooling Water Pumps. The worst

case is a postulated simultaneous start of Reactor

-15-
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3.2 CRITERIA (Cont'd)

3.2.3 Postulated Events and Plant Ooeratine Conditions (Cont'.d)

. . . .. -.-_. . . . . . -

3.2.3.5 Building Closed Cooling Water Pu=ps 2A and 2C on_ loss

of closed cooling water header pressure. _ _ _ _ _

_ _ _ .. __ __

_ 3.2.4 Load Conditions

The various load conditions studied are defined below:

3.2.4.1 UAT Full Load: This is the normal plant operating condition,.

with the generating unit at full power and
with auxiliary loads fed as follows:

I

I Source UAT SAT

4160V Bus 2B X
4160V Bus 2C X
4160V Bus 2D X
4160V Bus Comon B X
480V Bus 2E X
480V Bus 2F X
480V Bus E7 X
480V Bus E8 X
480V Bus 2SY X
480V Bus Comon D I
480V Bus 2L X
480V Bus 4L X,

-

|

| 3.2.4.2 SAT Full Load: This is the normal plant operating condition
- with the generating unit at full power and

auxiliary loads fed from the SAT. The plant
is in operation with the UAT out of service.

3.2.4.3 UAT Licht Load: This represents the estimated minimum auxiliary
load that would exist with the generator
connected to the s:rstem. Load buses are fed ,

( from the same scu ces as cited under "UAT Full,,,,,
Load".

3.2.4.4 SAT Shutdown: This represents the minimum auxiliary load,
_(Light Load) with the plant shut down and all auxiliary

loads fed from the SAT.

-16-
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3.2 CRITERIA (Cont'd)

3.2.4 Load Conditions (Cont'd)

3.2.4.5 LOCA Start: This represents the inrush
condition at the start of an
accident, with 2 RHR pumps and
2 Core Spray pumps simultaneously
starting, with all other loads
running as in the SAT Full Load
condition except that the Turbine,

1 Building Air Conditioning- -

Compressors are tripped.

f 3.2.4.6 LOCA Run: This represents the steady-state
j- condition during an accident,

with 2 RHR pumps and 2 Core Spray
pumps running in addition to the
running loads cited in the LOCA
Start case above.

|
3.2.4.7 2X LOCA Start: This represents the simultaneous

starting of all RER pumps and
Core Spray pumps, with all the
other loads running as in the SAT
Full Load condition except that
the Turbine Building Air
Conditioning Compressors are
tripped.

3.2.4.8 2X LOCA Run: This represents the steady-state
condition following 2X LOCA Start
with all RER pumps, all Core Spray.

pumps and all other loads (except
Turbine Building Air Conditiening
Cempressors) running. It should

*

be noted that this condition
applies during a LOCA on Unit 2
and simultaneous shutdown cooling
of Unit 1.

1

.

-17-
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3.3 NETil0D OF ANALYSIS

3.3.1 Program

The UE&C computer program " VOLTS" was used to calculate bus voltages.

This program performs a Gauss-Seidel load flow calculation, with
.

provision for constant MVA loads to model running motors, and constant

* admittance loads to model starting motors. Up to 25 buses can be

modeled. Transformers with tap changers can be represented. Bus

voltages are computed by the program to a tolerance of +.00011j.0001

per unit.

3.3.2 Per thit Values

Calculations were performed using a per-unit scheme with base values

as follows:

Svstem Base Volts Base MVA.

230-KV 230 KV 100

- 24-KV 23.5 KV* 100
,

4160-v 4160-V 100

480-V 480-V 100

*23.5 KV is the base value for computer calculations only. Where
;

;

generator voltages are expressed in "., the base value is the rated
.

i

generator voltage, i.e. , 24 KV. !
*

'
,
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3.3 METHOD OF ANALYSIS (Cont'd)
.

3.3.3. Imoedances

The transformer impedances in the study are the actual impedances
'

(9.10)
taken from the test reports. Cable impedances were calculated

from the manufacturer's data. In order to stay within the computer
,

program's 25-bus limitation, cable impedances were combined with

transformer impedances as required. -

.

.

-

o

I:

5

.

b

& |

.

I
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4.0 ANALYSIS OF ALTERNATJE

4.1 ALTERNATIVES

r

Two alternative operating conditions ' ave been reviewed. One operatingn

condition is with the 4160 Veit Buses Common B and Comt:en A Tie Breaker
<.

Open. This is a normal operating condition. The other operating ;

condition is with this Tie Breaker closed. This condition could occur

when the Unit No. I startup transformer is out of service.
.

4.2 4160 VOLT BUSES COLMON B & COMMON A TIE BREAKER OPEN

Review of the various VOLTS computer runs (Appendix A) determined six
.

operating voltage limits. These limits are tabulated in 2.1.2. The

minimum expected switchyard voltage of 1007.( * is above the 97.277. !

required for normal plant operation and the minimum post turbine

generator trip switchyard of 967.(5.1) is above the 95.937. required

for operating the ESS equipment. The maximum switchyard voltage of
,

102*.(5.1) would normally occur when the unit was operating and the,

Startup Auxiliary Transformer was feeding both 4160 Volt Bus Common B

and 4160 Volt Bus 2B. The additional load imposed by Bus 2B would allow

the Switchyard Voltage to exceed the 101.287. limit. It is expected that.

with Unit No. 2 shutdown, the switchyard voltags would not exceed the

, 100.97. limit. In addition, any loads which might be operating during

shutdown (i.e. circulating water pumps; service water pumps, etc.)

would allow an increase of switchyard voltage beyond the 100,97.. f

4.3 4160 VOL'i' BUSES COMMON B & COMMON A TIE BREAKER CLOSED
!

Review of the various VOLTS computer runs (Appendix B) determined two '

operating voltage limits. Wese limits are tabulated in 2.1.3. The
,

minimum expected switchyard voltage of 1007.(5.1) is above the 98.097.

required for normal plant operation. The minimum post turbine trip |

-20-
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-
,

,

1

voltage of 967.(5.1) is below the 97.207. required for operation of the

ESS equipment. This problem can be resolved in one of two ways:

a. Provide a minimum Switchard Voltage of 101.2". when tie

breaker is closed

b. Reduce auxiliary load (UAT and SAT) to 31.5 MW and 18.8 MVAR

when tie breaker is closed
.

The addition of the 4160 Volt Bus Common A loads will permit an increase
.

in Switchyard Voltage above the limits of 100.97. and 101.387. noteu in

4.2 and therefore cannot be considered an operating limit. For this
.

reason the VOLTS runs were not performed.

1

.

.

.

|

1

e
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5.10 Transformer Test Report

Trans forme r Foreien Print Number

Main F.P. 9527-30131

Unit Auxiliary F.P. 9527-3873
:

Start up Auxiliary F.P. 9527-3821
,

| Unit Substations:

~

| 2E F.P. 9527-30073

2F F.P. 9527-30072
'

j E7 F.P. 0527-30069
1

E8 F.P. 9527-30071

2L F.P. 9527-30075
t

4L F.P. 9527-30075
.

2SY F.P. 9527-30076

Common D F.P. 9527-30073

i

|

. .

.

"I

| .

I

'

a

.

-23' .s
,

!

, . . - . . -. .. . .. . . . _ _

I

|
. - _ _ _ _ _ _ - . _ _ _ _ _ . _ . - . - _ . .. . . - - _ _ _ _ _ - _ - . _ _ .



._ .- . - . _ _ . . . . . _ _ . . - _ . . _ .-- . - -

|

|
.

1

5.11 Kev Sincie I.ine Diarrams

9527-F-3043 230KV, 24KV, 4160V
Key Single Line Diagram

9527-F-3044 480V System

5.12 Sincie Line Diaerams

.

9527-F-3002 4160V System
SWGR 23, 2C, 2D and Common "B"

,

9527-F-3003 4160V Emergency System
Buses E3 and E4

9527-F-3004 4160V Emergency System .

Buses El and E2
|
~

9527-F-3005 480V System Unit Substations
2E, 2F, E7, E8 and Common "D"

| 9527-F-3045 480V Motor Control Centers
2TA, 2'3, 2TC, 2TF, 2TJ

9527-F-3047 4807 Motor Control Centers
2TD, 2TE, 2TG, 2TH

9527-F-3048 480V Motor Control Centers
2TK, 2TL, 2TM, 2TN

.

9527-F-3049 480V Motor Control Centers
2XA, 2XC, 2XE, 2XG, 2XJ, 2XL

~

9527-F-3050 480 V Motor Control Centers
2XB, 2XD, 2XF, 2XH, 2XK, 2XM

9527-F-3051 480V Motor Control Centers
RWA, RWB, RWC, RWD

9527-F-3052 480V Motor Control Centers
BHA, SBA, WTA and WHA

9527-F-3053 480V Motor Control Centers
2CA, 2CB, 2PA, 2PB, 2SA

9527-F-3055 480V Motor Control Centers
SYA, SYB, SYC and SYD -

!
9527-F-3057 480V Motor control Centers i

DGA, DGB, DGC and DGD
-24-
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6.0 APPENDICIES

9
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APPENDTX A >

.

VOLTA 2 DROP STUDY

FOR.

CAROLINA POW'ER & LIGHT COMPANY

BRUNSWICK STEAM ELECTRIC FLANT i

-- .-- . .-

. . _ . . _ . _ . _

BY
>

UNITED ENGINEERS & CONSTRUCTORS INC.

i

VOLTA 2S

AND

.

IMPEDANCE DIAGRAMS

*
~~

4160 VOLT BUSES COMMON B &
~ ~~

.
'

COMMON A TIE BREAKER OPEN
,

L

i

'
!

l
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VOLTAGE DROP STUDY
.

i

APPENDIX A i
i

I
GENERAL NOTES

[

1. The choice of source voltages to be studied was made as follows: [

t

An initial VOLTS run was made at the appropriate limiting value determined r

i
*

by the source in question. For the full load, motor starting and LOCA (
l

~
, Icases, the initial runs were made at 957. of 24KV for the UAT cases,

. t

and 957. of,23,0KV for the SAT cases. For the light load cases,
, ;,

>

the initial runs were made at 1107 of 24KV for the UAT cases and 105% of
i

230KV for the SAT cases. If the voltages which resulted from a given

initial run were satisfactory for all loads, then no further runs were !

made for that particular operating er.se. If the voltages were not

satisfactory, then a second run was made at a voltage chosen so that the

two voltages would bracket the limiting voltage. After load .oltages were

available for two source voltages, a linear interpolation calculation was
;

done to determine the limiting voltage. The VOLTS run was then performed I-

~

using the limiting source voltage, and these are the runs which are~ ^ ~

*

presented in those cases there the limiting voltage would be determined by

the loads. In the accident cases a minimum voltage limited by the loads
,

was determined in every case, even when this voltage was below the expected ;

;

minimum 230KV switchyard voltage. |

?

t

1

!
i

|
|

|
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VOLTAGE DROP STUDY
,

APPENDIX A

UAT
4

'
LIGHT LOAD

~ (Fig. No. A1)'"
!

!
MJLTIMLH VOLTAGE !

:

BUS NAMES ,' pef UNIT VOLTAGE ACTUAL VOLTAGE f.

f

'

GENERATOR (24 KV BASE) 1.0365 24,876
t

4160 VOLT BUS 2B 1.1 4,576 [
*

|
4160 VOLT BUS 2C, 2D, E3 & E4 1.059 4,405 '

480 VOLT UNIT SUBSTATION E7 1.0648 511 |
'

480 VOLT UNIT SUBSTATION 2E 1.0721 515

480 VOLT UNIT SUBSTATION 2F 1.0685 513

480 VOLT UNIT SUBSTATION E8 1.0631 510

NOTE: ALL VOLTAGES, EKCEPT GENERATOR, ARE ON 4000 VOLT OR 460 VOLT i
*

BASE AS APPROPRIATE. -

i

|

'

i

:
>.

,

-

!

i
I

| |
1 .

?.

|

|

A3 ,

I

i

i
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VOLTA 2 DROP STUDY

A?DENDIX A
.

. UAT _ ,, , ,

FULL LOAD f
(Fig. No. A2)

MINIMLH VOLTAGE
.

BUS NAMES PER UNIT VOLTAE ] ACTUAL VOLTAE
,

GENERATOR (24 KV BASE) .95 22,800

4160 VOLT BUS 2B .9448 3,930
.

4160 VOLT BUS 2C, 2D, E3 & E4 .9191 3,823

480 VOLT UNIT SUBSTATION E7 .9095 437

480 VOLT UNIT SUBSTATION 2E .9175 440

480 VOLT UNIT SUBSTATION 2F .9135 438 '

480 VOLT UNIT SUBSTATION E8 .9076 436

NOTE: ALL VOLTAGES ARE EXPRESSED IN PER UNIT ON THE 3ASE VOLTAE
SHOWN IN THE LEI"I-HAND COLUMN

'
.

5

I

,

.

I
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VOLTAGE DROP STUDY
,

' APPENDIX A -~
. _ __

'

UAT

REACTOR RECIRC. PUMP MG SET B MOTOP STARTING
. Fig. No. A3)___. ... _ . _ . .
( .. . _ _ _ _ . _ .

_.

._ . MINIMUM VOLTAGE

BUS NAMES PER UNIT VOLTAGE _ ~ ACTUAL VOLT 12
'

E NERATOR (24 KV BASE) .95 22,800

4160 VOLT BUS 2B .8093 3,367
,

*

4160 VOLT BUS 2C, 2D, E3 & E4 .9374 3,900

480 VOLT UNIT SUBSTATION E7 .93 446

480 VOLT UNIT SUBSTATION 2E .9378 450

480 VOLT UNIT SUBSTATION 2F .934 448

480 VOLT UNIT SUBSTATION Ea .9282 446
.

4000V REACTOR RECIRC. MG SET .8307 3,322
2B MOTOR

NOTE: ALL VOLTA 2S API ON THE BASE SHOWN. IN .THE LEFT-BAND COLUr!N. ,

_,__._ . _ _ _ _ _. _ .__

O ,
"

r

)
.

/

e

.

,
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VOLTAGE DROP STUDY

APPENDIX A
..

pg _ _ _ _
.- -- . - _ . . .

CIRCULATING' WATER PUMP STARTING

(Fig. No.,A4)
.

,

MINIMUM VOLTAGE

BUS NAMES
~

PER UNIT VOLTAGE ' ACTUAL VOLTAGE
..e

'

GENERATOR (24 KV BASE) .95 22,800

4160 UOLT BUS 2B .9505 3,954
~

4160 VOLT BUS 2C, 2D, E3 & E4 .8723 3,629

480 VOLT UNIT SUBSTATION E7 .8563 411

/480 VOLT UNIT SUBSTATION 2E .865 415

480 VOLT UNIT SUBSTATION 2r .8607 413
&

480 VOLT UNIT SUBSTATION E8 .8543 410

' 000V CIRCULATING l'AER PLMP .8803 3,5214
2B IOTOR

'

NOTE: ALL VOLTAGES ARE ON THE BASE SHOWN IN.THE LEFT-HAND COLUMN.
. _ _ . _

D

- .

e

4

-f

s

4

W

A6

.
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VOLTAGE DROP STUDY

APPENDIX A

UAT

SCREEN WASH PUMP 2A STARTING,

(Fig. No. A5)'

MINIMim VOLTAG
- ACTUAL VOLTA 2BUS NAMES _ _' FER UNIT VOLTAGE

.

GENERATOR (24 KV BASE) .9665 23,198

4160 VOLT BUS 2B .9628 4,005
,

4160 VOLT BUS 2C, 2D, E3 & E4 .9321 3,878

480 VOLT UNIT SUBSTATION E7. .8807 423

480 VOLT UNIT SUBSTATION 2E .932 447

480 VOLT UNIT SUBSTATION 2F .9281 445

480 VOLT UNIT SUBSTATION E8 .9222 443

480 VOLT MOTOR CONTROL CENTER 2PA .8298 398

460 V SCREEN WASH PLHP 2A MOTOR TERMINALS .8501 391

.

--- ----NOTE: - ALL VOLTAGES ARE ON THE BASE VOLTAGE SHOWN IN THE LEFI

! HAND COLUMN.

1

i

A7
.
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VOLTAT DROP STUDY

APPENDIX A
t

UAT i

TURBINE BUILDING CLOSED COOLING WATER PLHP 2A STARTING
(Fig. No. A6)

-
,

MINIMUM VOLTAGE
-

BUS NAMES PER UNIT'VOLTAG ACTUAL VOLTAGE
,

.

GENERATOR (24 KV BASE) .95 22,800
L

4160 VOLT BUS 2B .9455 3,933
.

4160 VOLT BUS 2C, 2D, E3 & E4 .9135 3,800

480 VOLT UNIT SUBSTATION E7 .9031 433

480 VOLT UNIT SUBSTATION 2E .8655 415 ;

480 VOLT UNIT SUBSTATION 2F .9072 435

480 VOLT UNIT SUBSTATION E8 .9012 433

480 VOLT MOTOR CONTROL CENTER 2TJ .8338 400

460V5URBINEBUILDINGCLOSEDCOOLING
WATER PUMP 2A .8573 394

-

NOTE : ALL VOLTAGES ARE ON THE BASE VOLTAGE SHOWN IN THE LEFT HAND
COLLHN.

,, _

'

.

i
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VOLTAGE DROP STUDY

APPE!' DIX A

UAT

TURBINE BUILDING CLOSED COOLING WATER PUyP 2B STARTING
(Fig. No. A7)

MINIMUM VOLTAT
BUS NAMES PER UNIT VOLTAGE ACTUAL VOLTAGE

.

GENERATOR (24 RV BASE) .956 22,944

,
4160 VOLT BUS 2B .9519 3,960

4160 VOLT BUS 2C, 2D, E3 & E4 .9201 3,828

480 VOLT UNIT SUBSTATION E7 .9106 437

480 VOLT UNIT SUBSTATION 2E .9187 441

480 VOLT UNIT SUBSTATION 2F .8684 417

480 VOLT UNIT SUBSTATION E8 .9087 436

480 VOLT MOTOR CONTROL CENTER 2TH .8381 402

460 V IURBINE BUILDING CLOSED COOLING .8501 391
WATER PUMP 2B

,

NOTE: ALL VOLTAGES ARE ON THE BASE VOLTAGE-SHOWN IN THE LEET
HAND COLUMN. -.

.

A9-
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VOLTAGE DROP STUDY

APPENDIX A

UAT

SOFIEN WASH FUMP 2B STARTING
(Fig. No. A8)

,

MINIMLH VOLTAGE

ACTUALVdLTAGE]~
BUS NAMES

'

PER UNIT VOLTACE

.

GENERATOR (24 KV BASE) .9576 2,298

4160 VOLT BUS 2B .9535 3,967
.

4160 VOLT BUS 2C, 2D, E3 & E4 .9223 3,837

480 VOLT UNIT SUBSTATION E7 .913 438

480 VOLT UNIT SUBSTATION 2E .921 442

480 VOLT UNIT SUBSTATION 2F .9171 440

480 VOLT UNIT SUBSTATION E8 .8681 417

480 VOLT MOTOR CONTROL CENTER 2PB .832 399

460V SCREEN WASH PUMP 2B MOTOR TERMINALS .8502 391

NOTE: ALL VOLTAGES ARE ON THE BASE VOLTAGE SHOWN IN *tHE LEFI.

HAND COLUMN.

,
. _ . _ .----

,

S
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VOLTACE DROP STUDY

APPENDIX A

SAT

SHUTDOWN
(Fig. No. A9)

MAXIMUM VOLTAE

BUS NAMES PER UNIT VOLTAE ACTUAL VOLTAGE

.

230 KV SWITCHYARD 1.0090 232,068

4160 VOLT BUS 2B 1.0751 4,472
.

4160 VOLT BUS 2C, 2D, E3, E4
& COMMON B 1.0599 4,409

480 VOLT UNIT SUBSTATION E7 1.0813 519

480 VOLT 11 NIT SUBSTATION 2E 1.0927 524

480 VOLT UNIT SUBSTATION 2F 1.1001 528

480 VOLT UNIT SUBSTATION E8 1.0765 517

480 VOLT UNIT SUBSTATION 2SY 1.0809 519

480 VOLT UNIT SUBSTATION COMMON D 1.0813 519

480 VOLT UNIT SUBSTATION 2L 1.0549 506
,

,

480 VOLT UNIT SUBSTATION 4L 1.0725 515
.

.

NOTE: ALL VOLTAGES, EXCEPT SWITCRYARD, ARE ON 4000 VOLT OR 460
VOLT BASE AS APPROPRIATE.

.

.

.

All .
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VOLTAGE DROP STUDY

APPENDIX A
.

SAT

'

UNIT LOADS FED FROM UAT ,
~ ~ ~ ~ ~ ~ '~~

|
(Fig. No. A10)

IMAXIMUM VOLTAGE

BUS NAMES _ _ . ' PER UNI * VOLTA 2 ACTUAL VOLTAE _

.

230 KV SkTICHYARD 1.0138 233,185 |

4160 VOLT BUS COMMON B 1.0787 4,487
r

P

480 VOLT UNIT SUBSTATION 25Y 1.0999 528 '

480 VOLT UNIT SUBSTATION Cam 0N D 1.0931 525
,

480 VOLT SUBSTATION 2L 1.0738 515

480' VOLT UNIT SUBSTATION 4L 1.0922 524

;

NorE: ALL VOLTAGES, EXCEPT SkTICHYARD, ARE ON 4000 VOLT OR 460 VOLT
BASE AS APPROPRIATE.

.

e

.

A12 -
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VOLTACE DROP STUDY

APPENDIX A

SAT

FULL LOAD
~~

(Fig. No. All) ' ' ~
MINIMLH VOLTAT

BUS NAMES PER UNIT VOLTAGE ACTUAL VOLTAE_,

"

230 KV SWITCHYARD .95 218,500

4160 VOLT BUS 2B .9384 3,904
.

4160 VOLT BUS 2C, 2D, E3, E4 & COMMON B .9119 3,794

480 VOLT UNIT SUBSTATION E7 .9013 433

480 VOLT UNIT SUBSTATION 2E .9095 437

480 VOLT UNIT SUBSTATION 2F .9055 435

480 VOLT UNIT SUBSTATION E8 .8994 432

480 VOLT UNIT SUBSTATION 2SY .9243 444

480 VOLT UNIT SUBSTATION COMMON D .9167 440

480 VOLT UNIT SUBSTATION 2L .9027 433

480 VOLT UNIT SUBSTATION 4L .9157 440,

NOTE: ALL VOLTA 2S ARE EXPRESSED IN PER UNIT ON THE BASE-

|

VOLTA 2 SHOWN IN THE LEFI BAND COLUMN.

-

A13
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VOLTAGE DROP STLTY
r

'
APPENDIX A

SAT -

,

,

'

REACTOR RECIRC. PUMP MG SET 2B MOTOR STARTING
(Fig. No. A12)

MINIMUM VOLTAGE
~-

BUS NAMES _ , _ "PER UNIT VOLTAGE ACTUAL VOLTAGE

230 KV SWITCHYARD .95 218,500 '

4160 VOLT BUS 2B .8019 3,336-
t

4160 VOLT BUS 2C, 2D, COMMON B, E3 & E4 .9004 3,746

480 VOLT UNIT SUBSTATION E7 .8882 426

480 VOLT UNIT SUBSTATION 2E .8965 430

480 VOLT UNIT SUBSTATION 2F .8924 428

480 VOLT UNIT SUBSTATION E8 .8863 425

480 VOLT UNIT SUBSTATION 2SY .9123 438

480 VOLT UNIT SUBSTATION COMMON D .9046 434

480 VOLT UNIT SUBSTATION 2L .891 428
.

480 VOLT UNIT SUBSTATION 4L .9036 434

40007 REACTOR RECIRC. PUMP NG SET }OTOR T2RMINALS .8231 3,292,

NOTE: ALL VOLTAGES ARE ON THE BASE VOLTAGE SHOWN IN THE LEFT HAND
COLUMN.

.

i
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VOLTACE DROP STLTY

APPEIDIX A

SAT

CIRCULATING WATER PUMP 2B MOTOR STARTING
(Fig. No. A13)

MINIMUM VOLTAGE

BUS NAMES PEit UNIT VOLTAGE ACTUAL VOLTAGE
-

.

230 KV SWITCHYARD .95 218,500

- 4160 VOLT BUS 2B .9348 3,889

4160 VOLT BUS 2C, 2D, COMMON B, E3 & E4 .8642 3,595

480 VOLT UNIT SUBSTAHON E7 .847 407

480 VOLT UNIT SUBSTATION 2E .8559 411

480 VOLT UNIT SUBSTAU ON 2F .8515 409

480 VOLT UNIT SUBSTATION E8 .845 406

480 VOLT UNIT SUBSTATION 2SY .8747 420

480 VOLT UNIT SUBSTATION COMMON D .8667 416
.

480 VOLT UNIT SUBSTATION 2L .8544 419
.

'

480 VOLT DNIT SUBSTATION 4L .8656 415

4000V CIRCULATING WATER PUMP N0 TOR 2B .8721 3,488
,

NOTE: ALL VOLTAGES ARE ON THE BASE VOLTAGE SHOWN IN THE LEFT HAND
COLUMN.

.

b

|
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VOLTAGE DROP STUDY

APPENDIX A
,

SAT

SCRETN WASH PUMP 2A STARTING
(Fig. No. A14)

MINIMUM VOLTAGE

BUS NAMES
_,

PER UNIT VOLTAGE ACTUAL VOLTAGE
.

230 KV SWITCHYARD .9727 223,711

4160 VOLT BUS 2B .9623 4,003
.

4160 VOLT BUS 2C, 2D, E3, E4 & C0190N B .9319 3,877

480 VOLT UNIT SUBSTATION E7 .3807 423

480 VOLT UNIT SUBSTATION 2E .8318 399

480~ VOLT UNIT SUBSTATION 2F .9279 445

480 VOLT UNIT SUBSTATION E8 .9221 443

480 VOLT UNIT SUBSTATION 2SY .9451 454

480 VOLT UNIT SUBSTATION COMMON D .9377 45c

480 VOLT UNIT SUBSTATION 2L .9229 443

480 VOLT UNIT SUBS"' TION 4L .9367 450A.

480 VOLT MOIOR CONTROL CENTER 2PA .8299 398
*

460V SCREEN WASH PUMP 2A .8502 391

NOTE: BASE VOLTAGES ARE SHOWN IN THE LEFI HAND COLUMN.
.

.
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VOLTAGE DROP STUDY

APPENDIX A

- ..- . - . -

~

TURBINE BUILDING CLOSED COOLING WATER' PUMP 2A MOTOR STARTING
(Fig, No. A15)

- ,

MINIMLH VOLTAGE _

- BUS NAMES PER UNIT' VOLTAGE ACTUAL iTOLTAE
,

"

230 KV SWITCHYARD .95 218,500

4160 VOLT BUS 2B .9379 3,902

~

4160 VOLT BUS 2C, 2D, E3, E4
& COMMON B .9061 3,769 ;

480 VOLT UNIT SUBSTATION E7 .8947 429

480 VOLT UNIT SUBSTATION 2E .8579 412

480 VOLT UNIT SUBSTATION 2F .8989 431

480 VOLT UNIT SUBSTATION E8 .8928 429

480 VOLT UNIT SUBSTATION 2SY .9182 441

'

480 VOLT UNIT SUBSTATION COMMON D .9106 437

480 VOLT ENIT SUBSTATION 2L .8968 430

*
480 VOLT UNIT SUBSTATION 4L .9096 437

480 VOLT MOTOR CONTROL CENTER 2TJ .8265 397
.

460V TURBINE BUILDING CLOSED COOLING
WATER PUMP 2A .8498 391 ,

NOTE: ALL VOLTAGES ARE ON THE BASE VOLTAGE SHOWN IN THE 'LEFT
HAND. COLUMN.

,
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VOLTACT DROP STUDY

APPENDIX A

SAT

TURBINE BUILDING CLOSED COOLING WATER ?UfG 2B START
(Fig. No. A16)

MINIMLH VOLTAGE

BUS NAMES PER UNIT VOLTAGE CTUAL VOLTAGE..,
, , , ,

230 KV SWITCHYARD .9623 221,329

4160 VOLT BUS 2B .9511 3,957,

4160 VOLT BUS 2C, 2D, E3, E4 & COM EN B .92 3,827

480 VOLT UNIT SUBSTATION E7 .9104 437

480 VOLT UNIT SUBSTATION 2E .9185 441

480 VOLT UNIT SUBSTATION 2F .8684 417

480 VOLT UNIT SUBSTATION E8 .9085 436

480 VOLT UNIT SUBSTATION 23Y .9326 448

480 VOLT UNIT SUBSTATION COMtON D .9252 440

480 VOLT UNIT SUBSTATION 2L .9106 437'-

*
480 VOLT UNIT SUBSTATION 4L .9242 444

480 VOLT MOTOR CONTROL CENTER 2TH .8382 402
.

460 V TURBINE BUILDING CLOSED COOLING .8501 391
WATER PUMP 2B

NOTE: ALL VOLTAGES ARE ON THE BASE VOLTAGE SHOWN IN THE LEFT -

HAND COLUMN.
.

A18
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VOLTAGE DROP STUDY

APPENDIX A ;

SAT

SCREEN WASH PUMP 2B STARTING
(Fig. No. A17)

MINIMUM VOLTAGE

"'

BUS NAMES
,

PER UNIT VOLTAGE ACTUAL VOLTAGE-

, , ,

230 KV SWITCHYARD .9638 221,674

- 4160 VOLT BUS 2B .9527 3,963 |
|

4160 VOLT BUS 2C, 2D, E3, E4 & COMMON B .9222 3,836

480 VOLT UNIT SUBSTATION E7 .9126 438
L

480 VOLT UNIT SUBSTATION 2E .9207 442
i
'480 VOLT UNIT SUBSTATION 2F .9167 440

480 VOLT UNIT SUBSTATION 2SY .8679 417

480 VOLT UNIT SUBSTATION COMMON D .9347 449

480 VOLT UNIT SUBSTATION 2L .9273 445

480 VOLT UNIT SUBSTATION 4L .9263 445 ;
. .

480 VOLT MOTOR CONTROL CENTER 2PB .8319 399 ,

460 V SCREEN WASH PUMP 2B .8501 391,

r

NOTE: ALL VOLTAGES ARE ON THE BASE VOLTAGE SHOWN IN THE LEFT HAND
COLUMN. !

.

4
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VOLTAGE DROP STUDY

APPENDIX A

} SAT ,
__

LOCI START ~~

-- (Fig. No. A18) --

MINIMUM VOLTAGE

BUS NAMES ,' PER UNIT VOLTAGE ACTUAL VOLTAGE

''

230 KV SWITCHYARD .9115 209,645.

!

4160 VOLT BUS 2B .9218 3,835

4160 VOLT BUS 2C, 2D, E3, E4 & COMM)N B .7577 3,152-

;

480 VOLT UNIT SUBSTATION E7 .7457 358
.

480 VOLT UNIT SUBSTATION 2E .7151 343

480 VOLT UNIT SUBSTATION 2F .7079 340

480 VOLT UNIT SUBSTATION E8 .7366 354

480 VOLT CIIT SUBSTATION 2SY .7603 365

480 VOLT UNIT SUBSTATION COMMON D .7485 359

480 VOLT UNIT SUBSTATION 2L .7419 356
'

480 VOLT UNIT SUBSTATION 4L .7468 358
.

4000 VOLT CORE SPRAY PUMP 2A .7735 3,094

4000 VOLT RHR PUMP 2A .7807 3,123,

4000 VOLT CORE SPRAY PUMP 2B .7705 3,082

4000 VOLT RER PUMP 2B .7777 3,111
|

i

|
!

NOTE: BASE VOLTAGES ET)R ALL LOADS AEE THE RATED VOLTAGES SHOWN
~

IN THE LEFT HAND COLUMN.

I

i
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VOLTAGE DROP STUDY j

i

APPENDIX A '

SAT
, ,

~

LOCA RUN

gig.,No.A19)'}_

MINIMUM VOLTAE

BUS NAMES PER UNIT VOLTAGE ,, ACTUAL VOLTA 2
.

230 KV SWITCHYARD .9291 213,693

4160 VOLT BUS 2B .$478 3,943
.

4160 VOLT BUS 2C, 2D, E3, E4 & COMEN B .8843 3,679

480 VOLT UNIT SUBSTATION E7 .8876 426

480 VOLT UNIT SUBSTATION 2E .8637 415

480 VOLT UNIT SUBSTATION 2F .8582 412

480 VOLT UNIT SUBSTATION E8 .8804 423 '

480 VOLT UNIT SUBSTATION 25Y .8927 428

480 VOLT UNIT SUBSTATION CateON D .8828 424

450 VOLT UNIT SUBSTATION 2L .S711 418

480 VOLT UNIT SUBSTATION 4L .8814 423
-

.
*

NOTE: ALL VOLTAGES ARE ON THE BASE VOLTAGE SHOWN IN IEE LEFI HAND
COLUMN.

.

I

,
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VOLTAGE DROP STUDY

APPENDIX A

SAT
-.

_ ,_, ,

LOCA

REACTOR BUILDING CLOSED COOLING WATER PUMPS STARTING
(Fig. No. A20) MINIMUM VOLTAGE

BUS NAMES
'

PER UNIT VOLTAGE ACTUAL VOLTAGE

230 KV SWITCHYARD ' .9509 218,707
,,

.

4160 VOLT BUS 23 .97 4,035

4160 VOLT BUS 2C, 2D, E3, E4 & COM3ON B .9049 3,764
.

480 VOLT UNIT SUBSTATION E7 .8776 421

480 VOLT UNIT SUBSTATION 2E .8873 426

480 VOLT UNIT SUBSTATION 2F .882 423

480 VOLT UNIT SUBSTATION E8 .9035 434

480 VOLT UNIT SUBSTATION 2SY .9142 439

480 VOLT UNIT SUBSTATION COMMON D .9045 434

480 VOLT UNIT SUBSTATION 2L .8921 428

480 VOLT UNIT SUBSTATION 4L .9032 434

480 VOLT MOTOR CONTROL CENTER 2EE .8267 397+

460V REACTOR BUILDING CLOSED COOLING WATER PUMP 2A .8501 391

*

460V REACIOR BUILDING CLOSED COOLING WATER PUMP 2C .8535 393

NOTE: ALL VOLTAGES ARE ON THE BASE VOLTAGE SHOWN IN THE LEFT BAND
l

COLUMN. '
*

|
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VOLTAGE DROP STUDY

APPENDIX A

SAT
_ _

- 2X LOCA START
(Fig. No. A21)

MINIMLH VOLTA 2

BUS NAMES
"

PER UNIT VOLTAGE'~ ACTUAL VOLTAGE

230 KV S'n'ITCHYARD .9593 220,639
.

4160 VOLT. BUS 2B .9673 4,024

4160 VOLT BUS 2C, 2D, E3, E4, & COMMON B .758 3,153.

480 VOLT UNIT SUBSTATION E7 .7459 358

480 VOLT UNIT SUBSTATION 2E .7154 343

480 VOLT UNIT SUBSTATION 2F .7082 340

480 VOLT UNIT SUBSTATION E8 .7368 354

480 VOLT UNIT SUBS ~ATION 2SY .7605 365

480 VOLT UNIT SUBSTATION COM EN D .7487 359

480 VOLT UNIT SUBSTATION 2L .7421 356

480 VOLT UNIT SUBSTATION 4L .7471 359
*

4000 VOLT CORE SPRAY PUMP 2A .7737 3,095

4000 VOLT RHR PUMP 1A .7798 3,119
'

4000 VOLT RER PUMP 2A .7809 3,124

4000 VOLT CORE SPRAY PUMP 2B .7708 3,083

4000 VOLT RHR PUMP IB .7811 3,124
,

4000 VOLT RHR PUMP 2B .7709 3,084

NOTE: ALL VOLTAGES ARE ON THE BASE VOLTAGE SHOWN IN THE LEFI HAND
COLUMN.

j
9

**g

. .

_ - _ _ _ -



-
,

'
.

*

.

!
VOLTAGE DROP STUDY

APIINDIX A

SAT
,

2X LOCA RUN
(Fig. No. A22)

MINIMUM VOLTAGE

BUS NAMES PER UNIT VOLTAGE ACTUAL VOLTAGE

230 KV SWITCHYARD .9351 215,073
.

4160 VOLT BUS 2B .9534 3,966

4160 VOLT BUS 2C, 2D, E3, E4 & COMMON B .8843 3,679
.

480 VOLT UNIT SUBSTATION E7 .8876 426

480 VOLT UNIT SUBSTATION 2E .8636 415

480 VOLT UNIT SUBSTATION 2F .8581 412

480 VOLT UNIT SUBSTATION E8 .8803 423

480 VOLT UNIT SUBSTATION 2SY .8926 428
,

480 VOLT UNIT SUBSTATION COMMON D .8827 424
*

480 VOLT UNIT SUBSTATION 2L .871 418
'

!

480 VOLT UNIT SUBSTATION 4L .8814 423
.

NOTE: ALL VOLTAGES ARE ON THE BASE VOLTAGE SHOWN IN 'IEE LEFI HAND
COLUMN.,

i

.
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VOLTAGE DROP STUDY
.

APPENDIX A
SAT

2'I LOCA ~~- -

REACTOR BUILDING CLOSED COOLING WATER PUMDS 2A AND 2C START
(Fig. No. A23)

MINIMUM VOLTAGE

BUS NAMES , ' _ . PER UNIT VOLTAGE ACTUAL VOLTAGE

230 KV SWITCHYARD .955 219,650

4160 VOLT BUS 2B .9739 4,051-

| 4160 VOLT EUS 2C, 2D, E3, E4 & COMITN B .9048 3,764

480 VOLT UNIT SUBSTATION E7 .8775 421
-

480 VOLT UNIT SUBSTATION 2E .8872 426

i 480 VOLT UNIT SUBSTATION 2F .8819 423

480 VOLT UNIT SUBSTATION E8 .9033 434,

480 VOLT UNIT SUBSTATION 2SY .9141 439

480 VOLT UNIT SUBSTATION COMMON D .9044 434
,

480 VOLT UNIT SUBSTATION 2L .892 428

480 VOLT UNIT SUBSTATION 4L .9031 433,

480 VOLT MOTOR CONTROL CENTER 2XE .8266 397
.

'

460V REACTOR BUILDING CLOSED COOLING
WATER PUMP 2A .85 391

*

460V REACTOR BUILDING CLOSED COOLING
~

WATER PUMP 2C .8534 393

NOTE: ALL IAAD VOLTAGES ARE ON THE BASE VOLTAGE SHOWN IN ME IIFI HAND
COLUMN.

.
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APPENDIX B

.

VOLTAGE DROP STUDY

FOR.

CAROLINA POWER & LIGHT COMPANY

BRUNSWICK STEAM ELECTRIC PLANT

_ _ . . . . . . _ . . . . _ . . . . _ - .

. - . . - . . . _.

11

UNITED ENGINEERS & CONSTRUCTORS INC.

VOLTAGES

AND

.

IMPEDANCE DIAGRAMS
_

4160 VOLT BUSES COMMON B &
~

.

COMMON A TIE BREAKER CLOSED

I

- . - ....

#. 6 4

|
!

B1-
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VOLTA 2 DROP STUDY

APPENDIX B

GENERAL NOTES

1. The choice of source voltages to be studied was made as follows:

The VOLTS runs of 4160V Buses Common A & Common B Tie Breaker Closed

were made for the worst cases of minimum Switchyard Voltage based on
.

the previous studies with the tie breaker open (Appendix A). Both the

normal operating conditions and accident conditions were . considered '

.

for the VOLTS runs. The worst case Switchyard Voltage for the normal

operating condition is SAT, Screen Wash Pump 2A Starting (Full Load).

The worst case Switchyard Voltage for the accident condition is SAT,

2X LOCA Start (Full Load).

2. Impedance input data for the VOLTS runs duplicated the input data

utilized in Appendix A VOLTS runs. Load input data for the VOLTS runs

was the same as input data in Appendix A with the exception of the
'~~ ~

- 4160 Volt Bus Loads. Theseloadswereincrleise~dtoref,lec,eth'eadditional~

loads from 4160 Volt Bus Conanon A..

3. The Switchyard input voltage to the VOLTS run was then increased to

- compensate for the additional load. The resulting Switchyard Voltages
.

meet the criteria established in 3.2.

-

,

t

B2
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VOLTAGE DROP STUDY

APPENDIX B

SAT

SCREEN WASH PUMP 2A STARTING
(Fig. No. B1)

MINIMUM VOLTAGE

BUS NAMES ' P. U. VOLTAGE ACTUAL' VOLTA 2

230 KV SWITCHARD 0.9809 225,607
.

4160 VOLT BUS 2B 0.9703 4,037

4160 VOLT BUS 2C, 2D, E3, E4.C,0MMON B, COMMON A 0.9326 3,880,
,

480 VOLT UNIT SUBSTATION E7 0.8815 423

480 VOLT UNIT SUBSTATION 2E 0.9326 448

480 VOLT UNIT SUBSTATION 2F 0.9288 446

480 VOLT UNIT SUBSTATION E8 0.9228 443

480 VOLT UNIT SUBSTATION 2SY 0.9457 454

480 VOLT UNIT SUBSTATION COMMON D 0.93884 450

480 VOLT UNIT SUBSTATION 2L 0.9236 443

480 VOLT UNIT SUBSTATION 4L 0.9374 450
'

480 VOLT MOTOR CONTROL CENTER 2PA 0.8307 399

460 VOLT SCREEN WASH PUMP 2A 0.8510 391
.

- !

~~g: P'. 'U. VOLTAGES ARE BASED ON BASE'VOLTAE SHOWN IN LEFI-HAND COLUMN l

~

I

!

|
1

B3
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VOLTA 2 DROP STUDY

!
'

APPENDIX B

SAT

2X LOCA START
(Fig. No. B2)

MINIMUM VOLTAE
BUS NAMES

~

P. U. VOLTAE ACTUAL VOLTA 2
_

*

230 KV SWITCHARD 0.9720 223,560

4160 VOLT BUS 2B 0.9793 4,074
'

~ ~

4160 VOLT BUS 2C, 2D, E3, E4,. COMMON 'B, ' COMMON A 0.7582 3,154

480 VOLT UNIT SUBSTATION E7 0.7462 358

480 VOLT UNIT SUBSTATION 2E 0.7157 344

480 VOLT UNIT SUBSTATION 2F 0.7086 340

480 VOLT UNIT SUBSTATION E8 0.7372 354

480 VOLT UNIT SUBSTATION 2SY 0.7608 365

480 VOLT UNIT SUBSTATION COMMON D 0.7490 360

480 VOLT UNIT SUBSTATION 2L 0.7424 356

480 VOLT UNIT SUBSTATION 4L 0.7474 359,

4000 VOLT CORE SPRAY PUMP 2A 0.7740 3,096

. 4000 VOLT RHR PUMP 1A 0.7801 3,120

4000 VOLT RHR PUMP 2A 0.7812 3,125

4000 VOLT CORE SPRAY PUMP 2B 0.7711 3,084

4000 VOLT RHR PUMP IB 0.7814 3,125

4000 VOLT RHR PUMP 2B 0.7782 3,113

NOTE: P. U. VOLTAES ARE BASED ON BASE VOLTAES SHOWN IN LEFI-HAND COLUMN

.

34

. . . . . - .-. . . . - . . . - - - . . .. --- - . ..
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VOLTAGE DROP STUDY

APPENDIX B

SAT

2X LOCA RUN
(Fig No. 33)

MINIMUM VOLTAGE

BUS NAMES
~

P. U. VOLTAGE ACTUAL VOLTAGE

.

230 KV SWITCHYARD 0.9460 217,580

4160 VOLT BUS 2B 0.9637 4,009.

4160 VOLT BUS 2C, 2D, E3, E4, . COMMON B.,..' COMMON A 0.8848 3,681

480 VOLT UNIT SUBSTATION E7 0.8881 426

480 VOLT UNIT SUBSTATION 2E 0.8642 415

480 VOLT UNIT SUBSTATION 2F 0.8587 412

480 VOLT UNIT SUBSTATION E8 0.8809 423

480 VOLT UNIT SUBSTATION 2SY 0.8931 429

480 VOLT UNIT SUBSTATION COMMON D 0.8833 424

480 VOLT UNIT SUBSTATION 2L 0.8716 418
.

480 VOLT UNIT SUBSTATION 4L 0.8819 423

.

NOTE: P. U. VOLTAGES ARE BASED ON BASE VOLTAGES SHOWN IN LEFI-HAND COLUMN

1

B5
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VOLTAGE DROP STUDY

APPENDIX B
4 SAT

2X LOCA
(Fig. No. 34)

REACTOR BUILDING CLOSED COOLING WATER PLHPS 2A AND 2C START
i
' MINIMUM VOLTA 2

BUS NAMES PI U. VOLTAGE ACTUAL VOLTAGE ~

.

230 KV SWITCHYARD 0.9670 222,410
'

4160 VOLT BUS 23 0.9852 4,099
~ ~ ' '

4160 VOLT BUS 2C, 2D, E3, E4, COMMON 'B, C0MMON A_' ..
0.9050 3,765

480 VOLT UNIT SUBSTATION E7 0.8775 421

480 VOLT UNIT SUBSTATION 2E 0.8875 426

480 VOLT UNIT SUBSTATION 2F 0.8821 423

480 VOLT UNIT SUBSTATION E8 0.9036 434

480 VOLT UNIT SUBSTATION 2SY 0.9143 439

) 480 VOLT UNIT SUBSTATION COMMON D 0.9047 434
A

480 VOLT UNIT SUBSTATION 2L 0.8922 428

- 480 VOLT UNIT SUBSTATION 4L 0.9033 434

? 480 VOLT MOTOR CONTROL CENTER 2XE 0.8265 397

- 460 VOLT REACTOR BUILDING CLOSED COOLING WATER PUMP 2A 0.8499 391

460 VOLT REACTOR BUILDING CLOSED COOLING WATER PUMP 2C 0.8533 393

NOTE: P. U. VOLTAGES ARE BASED ON EASE VOLTA 2S SHOWN IN LEFT-RND COLUMN

.|

.

B6
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APPENDIX C

.

VOLTAGE DROP STUDY

- FOR
.

CAROLINA POWER & LICHT COMPANY

BRLWSWICK STEAM ELECTRIC PLANT
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r.em sois n . isn* GENERAL COMPUTATION SHEET
C ALC. SET NO.

*

' " * * * mited engineers eactiu. 7527 022-1-r-I
a conmructors rc

FINAL

C L 8 R U ^ 3..U!.bh K Umm / VOIDNAME OF COMP ANY

VO EE WsusJECT

J.O. 95Z7-031
"c COMP. BY CHK'DBYy

+160 V RUNNIhlC LOA 95 O o ,e o.1

NOTC: UNtr suasTATIOH t.oADs ARE N07"
0 ADS carg osssIMCL VDED /H W[ .50$ '

L0A9 COMM0N 2CnD+G+E4 t 4
couplriotJ M ,g M y E+ B TOTA L

.

~

LicNT M6v 0 0 0 o ,446 0 , ++ d

(SAT) MVA R. o 0 0 0 ,176 0 .LTS

LIGHT qw .tf 1.9E9 s,gI9 .599 .6 0 9.903

(VAT) MVAK l. l+ .60i 2.cb7 5 54 .355 _
0 3.379

_

FVLL Mw 10.106 5.462 7.176 .511 6 O f 4,637

MVAL !.23 1.c75 2, 3 73 35f ,355 0 4.lF9

LOCAS M V/ 0 S..rbs f.L8 99) ' ,G 0 It. o +5
AtVAR 0 .t74 1.772. 356 .355 0- 2.957,

LOCAR MW 0 4.I64 6s8 2.238 2 415 0' 15.619
,

- MVAR 0 .474 f.772. l.ISI _f.368 0 +. 76 5
_

2 LOC /6 MW 0 4 .16 4 b.48 .311 - 6 0 t2,0+5
- MVAS 0 .4 74 1 772 .356 ,355 0 2.95 7

2.LOCAR MW o +.144 6.68 3.03s 3.+13 o 17.195

MVAR 0 .+74- I.77z I538 f.755 0 S.539

'. ;.77 . ' . .
-

- ...
' ' JI.- . . ~_..

.:. .:-
,. ...

'' ''

. . .. :

.

* = -

..;s .
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,'O., soisn isn* GENERAL COMPUTATION SHEET

(DISCIPUNE) WMd@ QS$$ PRELIM. IS7-0M f-f-l !a constructors rc
FINAL

b? b 9 Ru AI$ W f C k' UNfW5 "2 VOID, NAME OF COMPANY

suaaEci W.fr 7A 4d DEGP 3?UN
J.o. ?F2 7-G3z

20P n0702 STAR T/MG ' CASES ''' '' " ''

4/40 V R UNN/N C L OAD S O aArt aArt

DATE DATE
.

:TAATINC CC MMON 2C+2 F+ G ~~.E+
MOTOS & g 2P E'3 E & Acp Tt) AL

*

CitC Mw lo,20g 5.%2 + 790 . Sly .600 0 I l +5 l
| WPTEK MVAR T. 2.3 0 1.075 1.373 .3 56 ..TSS 0 +,I59

(UMP FEV FMM X

28 CA gLE R ,)]]5
,

X .24}8
_ A1070Rg ,014

s . I O5

WACT06 MW 3. I O 4- 5.% 2- 7.1 74 .T11 400 0 i+437
REclRC MVA R 1.fl5 1.07F 2.37.3 356 .359 0 4.159
fuMr F@FMM X

2.8 CA5L5 L 01I17
X . G3118

-

MQTOR G .cf43
S 373

. -

e

C3

bd'

_
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.'
Po.m sdts new. 11nd GENERAL COMPUTATION SHEET

~

4

(DISCIPUN E) @ @ @@ PRELIM. M /-d82-S*f*/
FIN AL

NAME OP COMPANY [[ [./d[.M./I./$( UNIT /S I.I d VOlD

SHEETC4 OFsusJEci E l2L E A .G S .]l E.O.E EZfl.ll Y
J.O. 9527-0,7 2
"E COMP. BY CHK'D BYy

O --

oarno.rt

.

DATE DATE
.

uoroA RATED ponscrowa t.ocrep- Locree- trg-vrvlT gr.itTTcG
VOL.TA CE ROT 0g KOTOK CONp. .% USC.

~

~
CORRENT _ POWEKV

os FACTOs

gQcT0A AEclRC
4

IVG Si?T +000 7000 !.05' 10 ' .I7 4.U'!O' .111 10
Ff -5353-

CiKC. WATEL PUMP '$T +000 2.250 l.+0f*80 .|?3 l.+0*10' l.05'10'3

COLE SPLAY FVMP 4000 1250 1.0 + LO' ,2 1. 54 IO " ^;.6+ IG *
FF - 54 87 ,

FHR. PUMP +000 l000 8.90 10* .2 f. 2 4.IO * l. IT IC'~
~

FP -9717
. NUcLEAA S.W. PUMP 4000 300 2.4L 10 ' 3 5.43|lo' l.7)lo'*

FP-3IO2.
FIRE PUMP 4000 250 1. 9 2'10 ' Y +.09 10'3 f.30 la
FF- +l6 + ,

SCREEN WAnt PUMP ff0 2.00 1.38 10' .L 1. } 9 '10'' I. l 7 10 ' *- - - - - -

- FP ~ 3 L +7 ,
Tuk8. Bl.0G. CCW tvup 4f0 100 I,+5 Io' 2 1.51'80 ' I.13 10 ~ {

..

FP-3552. 1

BACKWMH AIK BLOWEK MO I50 l.15 'IC'$ ,1 2. l2 10' I,04*lC'' |
#

AEACT. SLOG. CCW PVMP +b0 'l5 5 15'10 .2' is13'10Y 4.47'IO
~

.

# CHA CJ\cTELITTICS l'KOM PCLTE'c VATA SHEET: H"| WEGRCTericu

W ESTIM ATEp
t ESTIMATEP SAS GP 01/ IICVA P ER HogsEPO WEA KUNNING,

.s TA RTlWC CUAAENT = L ? y kutV^!ING C U R S E ntT'.
* SE E SH. G 10.1 p1

. _ __
,

_

- - - - -
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, Dorm sois n isn* GENERAL COMPUTATION SHEET
CSLC. SET NO.

1

(JI M SQQ|HOBIS
' ' * ' " ' '

PRELIM. 9527 OJ2-J E-/a conomca:r. re
FINAL

unun on couennv d 2.gi BPuMS.H.LCK un ms L.4 Z.- volo

SHEET CS OF
, sunanc,-VQ.l.ZA.gE 22D P STUD.Y

J.O. 972.7~ O J2

REACT 0g gulLplNG CLOSEP c00LIAIG WATE A PUMP '

STAATING. O oarc o.ra

Locgep AoTOR Coog LETTEA
F 5.0 -f.59 KVA/HP. oars oare

*

USING 5.59 KVA/HP,
5,51 * 19-|000

524 A=Ar. = sy .+4o
,

.

|

<

!
t

,

,

.
~

. _ _ . .

. -

1

4

|

|

CS
,

. . _ . . _ . _ _ . . _ . . . . _ _
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- remi sois a . isn* GENERAL COMPUTATION SHEET

hmited engineers* * * " ' '
PaEti=. 7527-vi2-/-e-i
FINAL

COMPANY C] b UAUN M ICC 2- VOIDNAME OF UNITN

suu,e,_yoLrAC5- QKOP 3YUPY SHEET C (o OF
_,,

J.O. 9517-032

4f 0V MOT 02 sTARTitJG PATA "'v * * * ' * * * * " * ' * * *
,

O oar ear.

DATE DaTE

.

L.ARCEST MOTOR
uMIT

_- sum Art 0M y5 Morot, jf_, CABLENO. LENGTM T ypE
_ _

ze LTJ Tcc-2.A 1.00 MFI-NG$ 7) 3/C HO MCM

2F 1TH TCC-2C 200 Ol7- tJG2. |M 3/c350Mc4
. 57 2fA SCW-1A 200 EgL-NKf 98 3/c35c .vcM

E8 299 5 v.'-19 LOO E41-NK 7 109 W C .9 0 M C.M

tceugn p FW9 2.-cFD-pub 9 ISO BG5-P+L 77 3/c n4/O

UNly MOTOR CABLE MOTOK
. AussTATICN _Mcc x 3 $ 3 fc

LE LTJ .001FL--~ 0ll 3 f.1 teg 9384- 35f1.
'

1F ITH .00171 0I23 ~ 1.H19 f. FJ14 ff f1
E7 2. PA .00 LM .0187 1.g B IT I. L%I % +7
ES 1PR 00239 .0117 1. 70 aA- 1.46 1 J/f-7

COMMON 9 R W5 ,Ogzgz ,ogof _ L,2010 ,9919 MTA E:TIMATip

.

|g

.
.. -. _ -_
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De.m sois m tind GENERAL COMPUTATION SHEET
,

m:8C1PLINE) g |g pgg(|g, p,3g7,ggg. f,f./
'

FIN AL

NAME OF COMPANY , JNITs - VOID

sus;Ee7 VO LTM,E P.A 0 p .57vpy SHEETd 7 0F
J.O. 432y.cyg .

,

"EJ comp. er cHx'o sy

0 oATE . Art

oATE . ATE

.

UNIT
s ugSTart0N M ee- M070 9. -HP G A B L E NO. L ENGTH 'i'v p 6*

.

E7 1xE laccw?-2.A 75 EA l-NFf II8 +/C # I10

E' 7 UE RBccwp-1C 75 EK7-NF6 84 4/c# |lo
EB LXF llBccwr-2B 75 ep7-NF7 3 56 +/C# I/0

i

>

. OMIT M070A CABLE
_sussTaloN g L 3 $ L

. E7 (2& '1.XE hl3.lo'* 1.47 5 6.9217 8.7938

E7 (2C) 2X2 9.13 80'* +.47 ld} F. 0 ++7 1.307+

4 7E$ (2E) 2.X F y,ty.fc 4.+7 if 10.8824 f.til 7
.
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fCAROLINA POWER AND LIGHT COMPANY

BRUNSWICK STEAM ELECTRIC PLANT, UNIT NO. 2 [

UNIT SUBSTATION E7 MOTOR CONTROL CENTERS
!

FROM TO CABLE IMPEDANCES i
BUS BUS RESISTANCE REAC_T,AN_C E

.
1

E7 2XA 3.3854 2.4783
E7 2XC 3.3854 2.4783 :

E7 2XE 5.1654 5.2213 |
E7 2XG 2.0178 2.1753 !

-

- . E7 2XL 4.9349 4.3954
E7 1XA-2 6.7665 7.0312 !
E7 1XJ 7.5868 7.6693
E7 2CA 3.2882 3.3229 i

-

E7 2PA 5.1875 3.8008 ,

E7 DGC 0.9792 0.5347 |
E7 2A 7.8950 7.6345 -

,

!

(

L

, .

g

t
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.
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>s

h

i

* t
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E
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CAROLINA POWER AND LIGHT CCMPANY
(~

BRUNSWICK STEAM ELECTRIC PLANT, UNIT NO. 2

UNIT SUBSTATION 2E MOTOR CONTROL CENTERS

FROM TO CABLE IMPEDANCES
BUS BUS RESISTANCE REACTANCE-

O

2E 2TA 3.7934 3.8235
.r- 2E 2TB 2.6432 2.6736

2E 2TC 2.6432 2.6736
2E 2TF 2.7908 2.8212-

- - 2E 2TJ 2.3134 2.3351
2E 2TK 1.6580 2.4088
2E 2TL 1.8403 2.6736

c 2E 2ETB 6.9314 2.2135

..

e'
%, '

.

.
'%.#

.

.

i

.

(
~
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g

e
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CAROLINA POWER AND LIGHT COMPANY '

e

BRUNSWICK STEAM CLECTRIC PLANT, UNIT NO. 2

UNIT SUBSTATION 2F MOTOR CONTROL CENTERS

FROM TO CABLE IMPEDANCES
BUS BUS .RESISTANgE REACTANCE

.

2F 2TD 1.8663 1.3672
> - 2F 2TE 1.8663 1.3672

2F 2TG 1.6823 1.2335- 2F 2TH 1.5998 2.3264
* - 2F 2TM 1.1892 1.7318

2F 2TN 3.0859 2.2613
2F 2FTB 0.5925 1.9140

(

C

.

- M

e

. .

b

s

e

e
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CAROLINA POWER AND LIGHT COMPANY-

C
BRUNSWICK STEAM ELECTRIC PLANT, UNIT NO. 2

'

UNIT SUBSTATION E8 MOTOR CONTROL CENTERS

FROM TO CABLE IMPEDANCES
,

f' BUS BUS RESISTANCE REACTANCE
.

'

E8 2XB 1.6580 1.2153
''

E8 2XD 2.6345 2.6649
E8 2XF 8.2031 7.5521*

E8 2XH 3.4770 3.9770
- ' E8 2XM 5.8594 4.4835

E8 1XB-2 6.1198 5.9939
E8 1XK 7.0356 7.1137

( E8 2PB 2.8273 2.8572
E8 2CB 4.6875 4.7396
E8 DGD 0.6120 0.6163
E8 Ell,E12 0.3906 0.1754
E8 2D 13.0599 12.3220

*

.

|
w

A e

se

@

s
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s'
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-
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b

e
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CAROLINA POWER AND LIGHT COMPANY

,

BRUNSWICK STEAM ELECTRIC PLANT, UNIT NO. 2

I UNIT SUBSTATION COMMON D MOTOR CONTROL CENTERS

FROM TO CABLE IMPEDANCES
# BUS BUS RESISTANCE REACTANCE

.

COMMON D RWB 1.7990 1.8181
''

COMMON D RWD 4.7613 4.8090
COMMON D 2SA 9.1797 9.2752,

, COMMON D CRANE 14.7352 8.0469

-
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MCTOR LIST

O CP&L BRJNSWICK STEAM ELECTRIC PLANT, UNIT NO. 2

VOLTAGE DROP STUDY
O c

4160 VOLT BUS 2B, FULL LOAD AND ACCIDENT CONDITIONS

fO BRAKE RATED POWER.

MOTOR HP HP FACTOR EFF MW MVAR t

|

IO REACTOR RECIRC PUMP 2A
6520. 6520. 0.8900 0.9530 5.103E 2.6148 |-

_

'O REACTOR RECIRC PUMP 2B
6520. 6520. 0.8900 0.9530 5.1038 2.6148

!

O TOTAL 10.2076 5.2295 |
:
I
,

e :-

i
,

;

,

O :
:

-
t

k

O
P

O -
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.

'O -
.
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O MOTOR LIST ;

!

g CP&L BRUNSWICK STEAM ELECTRIC PLANT, UNIT NO. 2 j

VOLTAGE DROP STUDY

C 4160 VOLT BUS 2B, RECIRC PUMP 2B MOTOR STARTING CONDITION [
i

BRAKE RATED POWER,g ;

MOTOR _HP _HP FACTOR EFF MW MVAR ;
- .

REACTOR RECIRC PUMP 2A [g.
6520. 6520. 0.8900 0.9530 5.1038 2.6148 |.

- .

REACTOR RECIRC PUMP 2Bg
0. 6520. 0.8900 0.9530 8. B.

I

TOTAL 5.1038 2.6148g
;

i

9 >

*
,

!

,

!

O !

:

I

'C !

:
'

.O
.

,

I

C !

l !
| @ - |

|
- :

O
,

G !
1
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MOTOR LISTg)

CP&L BRUNSUICK , STEAM ELECTRIC PLANT, UNIT NO. 2

VOLTAGE DROP STUDY

() BUS 2C LOADS, FULL LOAD CONDITION

BRAKE RATED POWER
MOTOR HP HP FACTOR EFF MW MVAR(g

. CIRCULATING WATER PUMP 2A
g), 2060. 2250. 1.0000 0.9645 1.5933 9.

CIRCULATING WATER PUMP 2C

-() 2060. 2250, 1.0000 0.9645 1.5933 9.
'

.

CONDENSATE BOOSTER PUMP 2A

(3 1243, 1250. 0.9000 0.9460 0.9804 0.4749

CONDENSATE BOOSTER PUMP 2C

() 9. 1250. 0.9000 0.9460 8. 9.

HEt.TER DRAIN PUMP 2B
j 0. 1000. 0.8950 0.9260 9. B.

CONDENSATE PUMP 2B
g, 8. 1000. 0.8800 0.9260 9. G.

CHILLER 2B-RM-TB -

(3 1650. 1650. 0.9070 0.9500 1.2957 0.6016

TOTAL 5.4628 1.0765
() .

' C)

.

O
.

.

O
.

Y

e

() .
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6
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C MOTOR LIST
_

CP&L BRUNSWICK STEAM ELECTRIC PLANT, UNIT NO. 2

VOLTAGE DROP STUDY ,

O BUS 2C LOADS, UAT LIGHT LOAD CONDITION
;

BRAKE RATED POWER
,C MOTOR H HP, FACTOR EFF MW MVARP

CIRCULATING WATER PUMP 2A ,

@ 0. 2250. 1.0000 0.9645 6. 9. |
.

~
CIRCt*LATING WATER PUMP 2C .

'

.O 2060. 2250. 1.0000 0.9645 1.5933 0.

CONDENSATE BOOSTER PUMP 2A .

O ~-~ ~ 0. 1250. 0.9000 0.9460 9. 9 |
i.

CONDENSATE BOOSTER PUMP 2C
C 0. 1250. 0.9000 0.9460 9. 9. ;

HEATER DRAIN PUMP 2B
f 0. 1000. 0.8950 0.9260 9. 9.

CONDENSATE PUMP 2B ,

CHILLER 2B-RM-TB i

0 1650. 1650. 0.9070 0.9500 1.2957 0.6016 !

TOTAL
' 2.8890 0.6016 I

O !

i-

. i

O !,
.

O
-

~

O

O
.

I
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CAROLINA POWER AND LIGHT COMPANY, BRUNSWICK STEAM ELECTRIC PLANT

UNITS NOS.1 AND 2, 480 VOLT LOAD STUDY

UNIT SUBSTATION 3L, LOCA CONDITION

LOAD FACTOR = 1.00 POWER FACTOR = 0.90

- M_C_.C H. ORS _E_POWE.R. M.V. A. M_W M.VA.R.. ... _ .

WHA 222.00 0.2220 0.1998 0.0968,

1W1 24.38 0.0244 0.0219 0.0106,

.

1W2 28.77 0.0288 0.0259 0.0125

IW2-1 5.60 0.0056 0.0050 0.0024

IW3 30.00 0.0300 0.0270 0.0131

PNLC 159.34 0.1593 0.1434 0.0695

TOTAL 470. 0.4701 0.4231 0.2049
..........._______.___..._____________.......________
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([ MOTOR LIST

CP&L BRUNSWICK STEAM ELECTRIC PLANT, UNIT NO. 2

'VOLTAGE DROP STUDY

() BUS 2C LOADS, ACCIDENT (LOCA AND 2XLOCA) CONDITION

BRAKE RATED POWER
@ MO'ICR HP RP FACTOR EFF MW MVAR

CIRCULATING WATER PUMP 2A
(? 2060. 2250. 1.0000 0.9645 1.5933 8.

,

'

CIRCULATING WATER PUMP 2C -

- () 2060. 2250. 1.0000 0.9645 1.5933 8.

CONDENSATE BOOSTER PUMP 2A
() --~'~~' 1243. 1250. 0.9000 0.9460 0.9804 0.4749

'

CONDENSATE BOOSTER PUMP 2C
() 9. 1250. 0.9000 0.9460 6. 8.

HEATER DRAIN PUMP 2B
f 9. 1000. 0.8950 0.9260 9. 8.

CONDENSATE PUMP 2B
() 8. 1000. 0.8800 0.9260 9. O,

i

CHILLER 2B-RM-TB
() 9. 1650. 0.9070 0.9500 8. B.

TOTAL - 4.1671 0.4749 ,

O
.

O
-
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O
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~

O
-
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j MOTOR LIST
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'

C CP&L BRUNSWICK STEAM ELECTRIC PLANT, UNIT NO. 2

VOLTAGE DROP STUDY
C

BUS 2D LOADS, FULL LOAD CONDITION \

C BR AKE R ATED POWER
, MOTOR

{g HP FACTOR EFF MW MVAR

C CIRCULATING WATER PWP 2B
2060. 2250. 1.0000 0.9645 1.5933 8.*

-C CIRCULATING WATER PUMP 2D ,

' '

2060. 2250. 1.0000 0.9645 1.5933 8.
C CONDENS ATE BOOSTER PUMP 2B

1243. 1250. 0.9000 0.9460 0.9804 0.4749
( HEATER DR AIN PU:4P 2A

855. 1000. 0.8950 0.9260 0.6888 0.3433
( HEATER DR AIN PUMP 2C

855. 1000. 0.8950 0.9260 0.6888 _0.3423
( CONDENS ATE PUMP 2A

705. 1000. 0.8800 0.9260 0.5680 0.3066
{ CONDENS ATE PUMP 2C |

-

i705. 1000. 0.8800 0.9260 0.5680 0.3066
C CHILLER 2A-RM-TB

1650. 1650. 0.9070 0.9500 1.2957 0.6016.

C TOTAL '

7.9763 2.3762
.
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40 MCTOR LIST

CP&L BRUNSWICK STEAM ELECTRIC PLANT, UNIT NO. 2
* VOLTAGE DROP STUDY

C BUS 2D LOADS, CIRC WATER PUMP 2B START, FULL LOAD

BRAKE RATED POWER
- CI MOTOR HP HP FACTOR EFF MW M' VAR

*'

CIRCULATING WATER PUMP 2B
C 0. 2250. 1.0000 0.9645 9. G.,

-

CIRCULATING WATER PUMP 2D
(C 2060. 2250. 1.0000 0.9645 1.5933 9.

CONDENSATE BOOSTER PUMP 2B
C 1243. 1250. 0.9000 0.9460 0.9804 0.4749

HEATER DRAIN PUMP 2A
#'. 855, 1000. 0.8950 0.9260 0.6888 0.3433

HEATER DRAIN PUMP 2C# 855. 1000. 0.8950 0.9260 0.6888 0.3433

CONDENSATE PUMP 2A
C 705. 1000. 0.8800 0.9260 0.5680 0.3066

.

CONDENSATE PUMP 2C
C 705. 1000. 0.8800 0.9260 0.5680 0.3066

CHILLER 2A-RM-TB
. I) 1650. 1650. 0.9070 0.9500 1.2957 0.6016

TOTAL 6.3830 2.3762

O

G

C
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M OTOR LIST ;
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!

jC CP&L BRUNSWICK STEAM ELECTRIC PLANT, UNIT NO. 2

VOLTAGE DROP STUDY '

C
BUS 2D LOADS, UAT LIGHT LOAD CONDITION

C BR AKE R ATED POWER
. . . . ,

MOTOR R R FACTOR EFF MW MVAR

C CIRCULATING WATER PUMP 2B ,

'

O. 2250. 1.0000 0.9645 8. 9. .'

C CIRCULATING WATER PUMP 2D
2060. 2250. 1.0000 0.9645 1.5933 9.

C CONDENS ATE BOOSTER Pt?4P 2B
1243. 1250. 0.9000 0.9460 0.9804 0.4749

*
HEATER DR AIN PtJ4P 2A

855. 1000. 0.8950 0.9260 0.6888 0.3433
HEATER DR AIN PUMP 2C :

855. 1000. 0.8950 0.9260 0.6888 0.3433
C CONDENS ATE PUMP 2A

0. 1000. 0.8800 0.9260 9. 9.
C CONDENS ATE PUMP 2C

705. 1000. 0.8800 0.9260 0.5680 0.3066
~ C CHILLER 2A-RM-TB

!1650. 1650. 0.9070 0.9500 1.2957 0.6016 I

C TOTAL
5.8150 2.0696 I

o -

:
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' MOTOR LIST

O CP&L BRUNSWICK STE AM ELECTRIC PLANT, UNIT NO. 2

VOLTAGE DROP STUDY
O

SUS 2D LO ADS, ACCIDENT (LOC A AND 2XLOC A) CONDITION

O BR AKE R ATED POWER
MOTOR HP g FACTOR EFF MW MVAR

,

Q CIRCULATING WATER PUMP 2B
2060. 2250. 1.0000 0.9645~ 1.5933' O. ~

'

~O CIRCULATING WATER PUMP 2D
2060. 2250. 1.0000 0.9645 1.5933 9.

G CONDENS ATE BOOSTER PUMP 2B
1243. 1250. 0.9000 0.9460 0.9804 0.4749

C HEATER DR AIN PUMP 2 A
855. 1000 0.8950 0.9260 0.6888 0.3433

,

,

HEATER DR AIN PUMP 2C.
855. 1000. 0.8950. 0.9260 0.6888 0.3433

( CONDENS ATE PUMP 2A
705. 1000. 0.8800 0.9260 0.5680 0.3066 ,

!

G CONDENS ATE PUMP 2C
705. 1000. 0.8800 0.9260 0.5680 0.3066

,

t

C CHILLER 2A-RM-TB
0. 1650. 0.9070 0.9500 9. 8.

.

G TOTAL 6.6806 1.7745 ,

O
.

O

O

.O
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MOTOR LIST-

CP&L BRUNSWICK STEAM ELECTRIC PLANT, UNIT NO. 2

VOLTAGE DROP STUDY

- 4160 VOLT BUS E3 LOADS, NORMAL OPERATING CONDITION

BRAKE RATED POWER
r MOTOR HP HP FACTOR EFF MW MVAR

.

CORE SPRAY PUMP 2A
g. O. 1250. 0.9000 0.9400 0 O.

o RHR SERVICE WATER PUMP 2A
g 8. 800. 0.9000 0.9350 0 O.

RHR PUMP 1A
0. 800 0.9000 0.9350 8 O.

.

RER SERVICE WATER PUMP 1A
(, O. 800. 0.9000 0.9350 2. O.

RHR PUMP 2A
0. 800. 0.9000 0.9350 C. C.

CONTROL ROD DRIVE HYD. PUMP
7 190. 250. 0.8860 0.9270 0.1529 0.0800

NUCLEAR SERVICE PUMP 2A

( 275. 300. 0.8500 0.9200 0.2230 0.1382

CONVENTIONAL SERVICE PUMP 2A
(,, 275. 300. 0.8500 0.9200 0.2230 0.1382

*

TOTAL 6.5989 0.3564
C

t
,

L

-

;

-
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MOTOR LIST

CP&L BRUNSWICK STEAM ELECTRIC PLANT, UNIT NO. 2

,- VOLTAGE DROP STUDY
,

4160 VOLT BUS E3 LOADS, SHUTDOWN CONDITION
-

t

.' BRAKE RATED POWER ;

MOTOR HP HP FACTOR EFF MW MVAR '

.

CORE SPRAY PUMP 2A
0 1250. 0.9000 0.9400 0. O.o

.

RHR SERVICE WATER PUMP 2A
0. 800. 0.9000 0.9350 0. 9.

RHR PUMP 1A
0. 800 0.9000 0.9350 0. B.

RHR SERVICE WATER PUMP 1A
0. 800. 0.9000 0.9350 0. O.

b RHR PUMP 2A
0. 800. 0.9000 0.9350 0. O.

.

CONTROL RCD DRIVE HYD. PUMP
0. 250. 0.8860 0.9270 8. 9

.b NUCLEAR SERVICE PUMP 2A
275. 300. 0.8500 0.9200 0.2230 0.1382

i b CONVENTIONAL SERVICE PUMP 2A
'

- 275. 300. 0.8500 0.9200 0.2230 0.1382
C TOTAL 0.4460 0.2764

.
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MOTOR LIST-

Q CP&L BRUNSWICK STEAM ELECTRIC PLANT, UNIT NO. 2'

VOLTAGE DROP STUDY
0

4160 VOLT BUS E3 LOADS, LOCA CONDITION

.C BRAKE R ATEo POWER
MOTOR R E- FACTOR EFF MW M VAR''

C CORE SPR AY PUMP 2A
1960. 1250. 0.9000 0.9400 0.8412 9.4074.

-

C RER SERVICE WATER PUMP 2 A
0. 800. 0.9000 0.9350 8. 8.

( RHR PUMP 1 A
0. 1000. 0.9000 0.9350 8. 9.

RT R SERVICE WATER PUMP 1 A*

0. 800. 0.9000 0.9350 6. 8.
I RER PUMP 2A

1000. 1000. 0.9000 0.9350 0.7979 0.3864

C CONTROL ROo oRIVE Hvo. PIMP
.

190. 250. 0.8860 0.9270 0.1529 0.0800

C NUCLEAR SERVICE PUMP 2A ~
:
l

275. 300. 0.8500 0.9200 0.2230 0.1382

- C CONVENTIONAL SERVICE PIMP 2A
275. 300. 0.8500 0.9200 0.2230 0.1382

C TOTAL 2.2380 1.1503,

G

G

G
.
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MOTOR LIST

O CP&L BRUNSWICK STEA4 ELECTRIC PLANT, UNIT NO. 2

VOLT AGE DROP STUDY
O 1

4160 VOLT BUS E3 LOADS, 2XLOCA CONDITION I

G BRAKE R ATED POWER
. MVARMOTOR HP HP FACTOR EFF E.

. . ._.

C CORE SPR AY PUMP 2A
1960. 1250. 0.9000 0.9400 0.8412 0.4074

.

C RER SERVICE WATER PUMP 2A-

0. 880. 0.9000 0.9358 8. 8.

( RER PUMP 1A
1000. 1000. 0.9000 0.9358 0.7979 0.3864

( RER SERVICE WATER PUMP 1A
0. 300. 0.9000 0.9350 9. 8.

C RHR PUMP 2 A '

1000. 1000. 0.9000 0.9350 0.7979 0.3864 '

C CONTROL ROD DRIVE HYD. PIMP
198. 250. 0.8860 8.9270 0.1529 9.0808

C NUCLEAR SERVICE PUMP 2A
275. 300. 0.8500 0.9200 0.2238 0.1382

C CONVENTIONAL SERVICE PUMP 2A
275. 380. B.8500 0.9288 8.2238 0.1382,

C TOTAL 3.835s 1.5367
-

C

G

G

-
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M OTOR LIST

Q CP&L BRUNSWICK STEAM ELECTRIC PLANT, UNIT NO. 2

VOLTAGE DROP STUDY
O

4160 VOLT BUS E4 LOADS, FULL LOAD CONDITION

O BRAKE R ATED POWER,
.

MOTOR R R FACTOR EFF MW MVAR

C CORE SPR AY PUMP ??
8. 1258. 0.9000 0.9488 9. 8.,

~ C RifR SERVICE WATER PUMP 2B
0. 888. 0.9000 0.9358 8. 8.

C RER PUMP 1B
8. 1988. 8.9000 0.9350 8. 9.

.

C RHR SERVICE WATER PUMP 1B
0. 800. 0.9000 0.9358 8. 6.

f RUR PU'iP 2B
0. 1000. 0.9000 0.9358 8. 8.

C CONIROL ROD DRIVE HYD. PUMP
0. 258. B.8868 8.9279 8. 8.

C NUCLEAR SERVICE POMP 2B
0. 380. 0.8580 0.9288 8. 8.

C CONVENTIONAL SERVICE PUMP 2B
275. 380. 8.8588 0.9288 8.2238 0.1382

-

C CONVENTIONAL SERVICE PDMP 1A
*

275. 388. 0.8500 B.9288 8.2238 0.1382

C FIRE PUMP
198. 258. B.8898 8.9288 0.1541 0.0794

C TOTAL 8.6098 8.3557

0
.

O C26
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MOTOR LIST

() CP&L BRUNSWICK STE AM ELECTRIC PLANT, UNIT NO. 2

VOLTAGE DROP STUDY -

.

4160 VOLT BUS E4 LOADS, UAT LIGHT LOAD CONDITION
|

, ()
,

BR AKE R ATED POWER !

MOTOR H E FACTOR EFF M MVARJ

C CORE SPR AY PUMP 2B !

6. 1250. 0.9000 0.9400 9. 8..
,

(3 RER S ERVICE W ATER PUMP 2B
0. 800. 0.9000 0.9350 9. 6.

(3 RHR PUMP 1B
0. 1000. 0.9000 0.9350 8. 8.

R RHR SERVICE W ATER PUMP 1B i

B. 800. 0.9000 0.9350 6. O.
,

( RER PUMP 2B
0. 1000. 0.9000 0.9350 9. 9.

C CONTROL ROD DRIVE BYD. PUMP
0. 250. 0.8860 0.9270 .9 . 9. -

- ([ NUCLE AR SERVICE PD4P 2B
0. 300. 0.8500 0.9208 9. 8.

C. CONVENTIONAL SERVICE PUMP 2B
275. 300. 0.8580 '0.9200 0.2238 0.1382 [

-

(; CONVENTIONAL SERVICE PDMP 1'A
{275. 308. 0.8508 8.9208 9.2230 8.1382 i

() FIRE PUMP
0. 250. 0.8890 0.9208 9. B. |

($ TOTAL 0.4460 0.2764
:

l ()
|

.
;

| I

.
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M OTOR LIST

!

Q CP&L BRUNSWICK STEAM ELECTRIC PLANT, UNIT NO. 2

VOLT AGE DROP STUDY !
O

4160 VOLT BUS E4 LOADS, LOCA CONDITION

Q BR AKE R ATED POWER j
MOTOR HP HP FACTOR EFF MW MVAR.

C CORE SPR AY PUMP 2B
1060. 1250. 0.9000 0.9400 0.8412 9.4074

\
*

_C RHR SERVICE WATER PLMP 2B
0. 800. 0.9000 0.9350 9. 8.

C RER PLMP 1B '

O. 1000. 0.9000 0.9358 8. 8.

C RHR SERVICE WATER PUMP 1B
0. 800. 0.9000 0.9350 3. 9.

( RHR PUMP 2B
1000. 1000. 0.9000 0.9350 0.7979 0.3864

L CONTROL ROD DRIVE HYD. PMP .

190. 250. B.8868 0.9270 0.1529 0.0800

C NUCLEAR SERVICE PUMP 2B
- 275. 300. 0.8500 0.9298 0.2230 0.1382

C CONVENTIONAL SERVICE P'.MP 2B
275. 389. 8.8509 8.9288 8.2238 0.1382

.

C CONVENTIONAL SERVICE PIMP 1 A
275. 300. 0.8580 0.9288 8.2230 0.1382

@ FIRE. PUMP
198. 258. 0.8890 0.9299 8.1541 0.0794

O TOTAL 2.6150 1.3678
.

O

-b
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M OTOR LIST i

!

() CP&L BRUNSWICK STE A*4 ELECTRIC PLANT, UNIT NO. 2 i

VOLT AGE DROP STUDY {

4160 VOLT BUS E4 LOADS, 2XLCCA CONDITION
1

,O BR AKE R ATED POWER f
* *

MOTOR HP HP FACTOR EFF MW MVAR j

Q CORE SPR AY PUMP 2B
1960. 1250. 0.9000 0.9400 0.8412 0.4074.

_

(} RER SERVICE WATER PUMP 2B !

9. 800. 0.9000 0.9350 9. 9. !

( RER PUMP 1B f

1000. 1000. 0.9000 0.9350 0.7979 0.3864
* RHR SERVICE WATER P'J4P 1B

0. 800. 0.9000 3.9350 9. B. |
.

,

RER PUMP 2B f
'

1000. 1000. 0.9000 0.9350 0.7979 0.3864
tC CONTROL ROD DRIVE HYD. PUMP
.

190 250. 0.8860 0.9270 0.1529 0.0800 I

( NUCLE AR SERVICE PUMP 2B
,
'

275. 300. 0.8500 0.'9200 0.2230 0.1382
;

C CONVENTIONAL SDtVICE PD4P 2B
275. 300. 0.8500 0.9200 0.2233 0.1382 |

-

C CONVENTIONAL SERVICE PDMP 1 A
275. 300. 0.8500 0.9200 0.2230 0.1382 ;

190. 250. 0.8890 0.9200 0.1541 0.0794

(; TOTAL 3.4129 1.7542

G
.
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* CAROLINA POWER AND LIGHT COMPANY, BRUNS.ICK STEAM ELECTRIC PLANT

(. '|
''. UNITS NOS. 1 AND 2, 480 VOLT LOAD STUDY

r 'c
' '', UNIT SUBSTATION E7, FULL LOAD CONDITION

*2

1' LOAD FACTOR = 0.80 POWER FACTOR = 0.85.
r&,

s g >

'' 5 MCC H0RSEPOWER MVA MW MVAR
rs ... .......... ... .. ....

( jd
ia- 2xA 36.19 0.0290 0.0246 0.0153

*
4 2xt 85.63 0.0685 0.0582 0.0361,

as 2XE 193.45 0.1548. 0.1315 0.0815
2d 2xG 503.67 0.4029 0.3425 0.2123
::r 2xt 159.42 0.1275 0.1084 0.0672
p; 1xA-2 25.63 0.0205 0.0174 0.0108
' 24, 1xJ 81.67 0.0653 0.0555 0.0344

'_ 25 2CA 408.70 0.3270 0.2779 0.1722
:-) 2PA 243.65 0.1949 0.1657 0.1027
I' DGC 150.92 0.1207 0.1026 0.C636
:s 2A 75.00 0.0600 C.0510 0.0316
.

.

<
.

TOTAL 1964 1.5711 1.3355 0.8277
........._ ..._ - ..............................

(S
Id3

M Note:
as'

. g Load MVA is given based on horsepower times load factor

C ' a,,
expressed in F. U. On 100 MVA base.;r

P
*

f*.

*
4,|q
,q: . .

.

J
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'' CAROLINA POWER AND LIGHT COPPANY, SRUNSWICK STEAM ELECTRIC PLANT
C ,s!

f
j8 UNITS NOS. 1 AND 2, l.8 0 V 3 L T LOAD STUDY
c:.

I Iu' UNIT SUBSTATION E7, SCWP 2A START, FULL LOAD CONDITION

f2
93 LOAD FACTOR = 0.80 POWER FACTOR = 0.85.,

. i''|
4 MCC HORSEP0WER MVA MW MVAR
e ___ __________ ___ __ ____

P |ir /

es- 2xA 36.19 0.0290 0.0246 0.0153.

p 2xC 85.63 0.0685 0.0582 0.0361
. fS 2xE 193.45 0.1548 0.1315 0.0815

'| 2XG 503.67 0.4029 0.3425 0.2123:-
,2r 2xL 159.42 0.1275 0.1084 0.0672

^5 1x4-2 25.63 0.0205 0.0174 0.0108
o' 1xJ 81.67 0.0653 0.0555 0.0344
2h 2CA 408.70 0.3270 0.2779 0.1722-' 'f DGC 150.92 0.1207 0.1026 0.0636:
d 2A 75.00 0.0600 0.0510 0.0316
a

'
TOTAL 1720. 1.3762 1.1698 0.7250,

_______ ________ __________ ______________________

'
1..

Lr
"

j2

>
- ?A .

'

h.2q -

*'
.

., 36
. jd

'
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CAROLINA POWER AND LIGHT COMPANY, BRUNSWICK STEAM ELECTRIC PLANT.

18! UNITS NOS. 1 AND 2, 480 VOL7 LOAD STUDY
MC

. E ~ ''r UNIT SUBSTATION E7, SHUTDOWN CONDITION
:

, h); LOAD FACTOR = 0.80 POWER FACTOR * 0.85.
j'*j.-

4 MCC HORSEPOWER MVA MW MVAR
,

|.,s,
___ . _________ ___ __ _ . _

,,

\ n

y 2XA r_~
81.55 0.0652 0.0555 0.0344
14.50 0.0116 0.0099 0.0061.

2xc
- ( |si:24 2XE 155.50 0.1244 0.1057 0.0655

. #-| 2xG 503.50 0.4028 0.3424 0.2122
,u; 2XL 153.55 0.1228 0.1044 0.0o47,

a 1 x A- 2 0. O. O. O.
a: 1xJ 41.50 0.0332 0.0282 0.0175
P 2CA 264.45 0.2116 0.1798 0.1114
:E 2PA 43.00 0.0344 0.0292 0.0181

'

r DGC 94.00 0.0752 0.0639 0.0396
:28 2A 75.00 0.0600 0.0510 0.0316r -

TOTAL 1427. 1.1412 0.9701 0.6012
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . ____________ ____ _

, .

e
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-
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'
'; CAROLINA POWER AND LIGHT COMPANY, BRUNSWICK STEAM ELECTRIC PLANT

( ill
l j'I UNITS NOS. 1 AND 2, 480 VOLT LOAD STUDY

I UNIT SUBSTATION E7, LOCA CONDITION
.,2

j 3j LOAD FACTOR = 1.00 POWER FACTOR = 0.85.( na
'

i,s MCC HORSEPOWER MVA MW MVAR

. j,,. ___ __________ ___ __ ____

._ r.

. | s' 2xA 36.19 3.0362 0.0308 0.0191
rs' 2xt 36.78 3.0368 0.0313 0.0194- i 9 2XE 158.45 0.1585 0.1347 0.0835

.

;

!2) 2XG 122.17 0.1222 0.1038 0.0644
'' ::2 2XL 23.97 0.0240 0.0204 0.0126

Id 1xA-2 25.63 0.0256 0.0218 0.0135
12 4: 1xJ *1.67 0.0017 0.0014 0.0009
!z5' 2CA 408.70 0.4087 0.3474 0.2153
5f 2PA 43.40 0.0434 0.0369 0.0229

'

2

:- DGC 217.42 0.2174 0.1848 0.1145
a 2A 75.00 0.0750 0.0638 0.0395

TOTAL 1149 1.1494 0.9770 0.6055
, p., ______---- _ _ _ _ -
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, ,1 CAROLINA POWER AND LIGHT COMPANY, BRUNSWICK STEAM ELECTRIC PLANT
.s;
t e

it' UNITS NOS. 1 AND 2, 480 VOLT LOAD STUDY
i o.

" UNIT SuaSTATION E7, RBCCWP 2A AND 2C START, LOCA CONDITION
*

|2
, nj LOAD FACTOR = 1.00 POWER FACTOR = 0.85.

,m

! s! MCC HORSEP0wER MVA MW MVAR
.s __. ... ___... .__ .. ____

( |<~,

. N
.

2xA 36.19 0.0362 0.0308 0.0191
- | '; 2xc 36.78 0.0368 0.0313 0.0194

9 2xG 122.17 0.1222 0.1038 0.0644
.2d 2xL 23.97 0.0240 0.0204 0.0126

', p, 1xA-2 25.63 0.0256 0.0218 0.0135
22 1xJ 1.67 0.0017 0.0014 0.0009
'ra 2CA 408.70 0.4087 0.3474 0.2153
::5! 2PA 43.40 0.0434 0.0369 0.0229

{ :*! DGC 217.42 0.2174 0.1848 0.1145
'

d 2A 75.00 0.0750 0.0638 0.0395
] ?

-- TOTAL 991. 0.9909 0.8423 0.5220
..______ . _______________________________________
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'? CAROLINA POWER AND LIGHT COMPANYr BRUNSWICK STEAM ELECTRIC PLANT
( ,8

|C' UNITS NOS. 1 AND 2, 480 VOLT LOAD STUDY
bc~

I '"' UNIT SUBSTATION 2E, FULL LOAD CONDITION
t12'

Its LOAD FACTOR = 0.80 POWER FACTOR = 0.85.
I ti.

!'s MCC HORSEPOWER MVA MW MVAR
'

i

\s .,
___ _. _______ ___ __ ____

<

L j'''d 2TA 116.41 0.0931 0.0792 0.0491,

. . !'y 2Te 149.75 0.1198 0.1018 0.0631
! d 2TC 225.67 0.1805 0.1535 0.0951

'l 2TF 250.69 0.2006 0.1705 0.1056>

C p%
2TJ 292.49 0.2340 0.1989 0.1233

S 2TK 362.69 3.2902 0.2466 0.1528
x 2TL 280.39 0.2247 0.1910 0.1184
'S 2ETB 75.00 0.0600 0.0510 0.0316.

.

:- TOTAL 1754 1.4029 1.1924 0.7390
a ______________________ __________________________
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~ C AROLINa POWER AND LIGHT COMPANY, BRUNSJICK STEAM ELECTRIC PLANT

(. '
Si UNITS N05. 1 AND 2, 480 VOLT LOAD STUDY

,

.o ,

UNIT S UBS T AT I ON 2E, TBCCWP 2A START, FULL LOAD CONDITION"

2

(~ ra|
i2 LOAD FACTOR = 0.80 POWER FACTOR = 0.85.

* .

,f MCC HORSEPOWER MVA MW MVAR

(e ... .......... .. . ....

;.
' '' 2TA 116.41 0.0931 0.0792 0.0491 '

.

- -Se 2TB 149.75 0.1198 0.1018 0.0e31.

I:25 2TC 225.67 0.1805 0.1535 0.0951
2! 2TF 250.69 0.2006 0.1705 0.1056 '

'22 2TK 362.69 3.2902 0.2466 0.1528
|22, 2TL 280.39 3.2247 0.1910 0.1184
'24' 2ETB 75.00 0.0600 0.0510 0.0316

,

hj !
~

TOTAL 1461. 1.1689 0.9935 0.6157e

y

:s

q -

T

-ii
' j2q

'33

- |3',
s !ss

i2a'
. r

?.1-

L:2 81
on.

'aw
CF,i

a2

's*a
- ,s

b ' ,de
Wy

'a6

I |c'
49 L

6

49

s:1

st.

12

.

' is
C36y

- -

. . . . . _ _ - _ . .- . - - . _ ._ . . _ _

- -.



_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ -

_
, . . . , . . , . . . . . . . . . . . , . - . , _ -

.

(,, f

.

$ 3
sg

,

l ;i*t
. |*

"
l CAROLINA POWER AND LIGHT COMPANY, BRUNSWICK STEAM ELECTRIC PLANT

( sj.
i' UNITS NOS. 1 AND 2, 480 V0LT LOAD STUDY
.C

UNIT SUBSTATION 2 E, SHUTOOWN CONDITION'

rr
|'s LOA 0 FACTOR a 0.80 POWER FACTOR = 0.85.

. C .n!;
" !- MCC HORSEPOWER MVA MW MVAR
:,s. .. . .---- .. -- -- ----

|17.
.

's 2TA 57.63 0.0461 0.0392 0.0243-

.

- ' e: 2T8 69.50 0.0556 0.0473 0.0293
IW 2TC 179.50. 0.1436 0.1221 0.0756

'| 2TF 72.00 0.0576 0.0490 0.03032*

'n 2TJ 29.50 0.0236 0.0201 0.0124;,_

c. 2TK 284.50 0.2276 0.1935 0.1199 s'
!;4 2TL 274.50 0.2196 0.1867 0.1157

, R 2ETB 75.00 0.0600 0.0510 0.0316 -

a
r TOTAL 1042. 0.8337 0.7086 0.4392
n ------- ------ --------------------- . ------ ..--
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- CAROLINA POWER AND LIGHT COMPANY, BRUNSWICK STEAM ELECTRIC PLANT

( |si
PI UNITS NOS. 1 AND 2, 480 VOLT LOAD STUDY *

$s.,

;' UNIT SUBSTATION 2E, LOCA CONDITION
. . ,

ha LOAD FACTOR = 1.00 POWER FACTOR = 0.85.
( :m

.|.

15. MCC HORSEPOWER MVA MW MVAR
; s.
. ___ __________ ___ __ ____

!c.

.
'i 2TA 116.41 0.1164 0.0989 0.0613

2TB 149.75 0.1498 0.1273 0.0789
. f :1i 2TC 225.67 0.2257 0.1918 0.1189

il 2TF 250.69 0.2507 0.2131 0.1321
h 2TJ 292.49 3.2925 0.2486 0.1541

. [2s 2TK 362.69 3.3627 0.3083 0.1911
7 2TL 280.89 0.2809 0.2388 0.1480
'21 2ETB 75.00 0.0750 0.0638 0.0395

/ 5

c- TOTAL 1754 1.7536 1.4906 0.9238
a __________________________________________________
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7; CAROLINA POWER AND LIGHT COMPANY, BRUNSWICK STEAM ELECTRIC PLANT
,

'. ier
a f

''! UNITS NOS. 1 AND 2, 480 VOLT LOAD STUDY
.3

'' ' UNIT SUBSTATION 2F, FULL LOAD CONDITION'

2

;'9 LOAD FACTOR = 0.80 POWER FACTOR = 0.85.
14i

n! -MCC HORSEPOWER MVA MW MVAR
'

( b,r
., ___ __________ ___ __ ____

,
:'t- 2TD 256.51 0.2052 0.1744 0.1081
-+ 2TE 325.94 0.2608 0.2216 0.1374

- I -:$ 2TG 546.94 0.4376 0.3719 0.2305
s 2TH 335.98 3.2688 0.2285 0.1416

'

r 2TM 228.32 3.1827 0.1553 0.0962
ii 2TN 59.70 0.0478 0.0406 0.0252
!24' 2FTB 75.00 0.0600 0.0510 0.0316
12sr

'2$ TOTAL 1828. 1.4627 1.2433 0.7705
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* CAROLINA POWER AND LIGHT COMPANY, BRUNSWICK STEAM ELECTRIC PLANT
,.

;':'

' VNITS NOS. 1 AND 2, 430 VOLT LOAD STUDY
..e

UNIT SUBSTATION 2F, TBCCWP 28 START, FULL LOAD CONDITION*

.- 2

0.80 POWER FACTOR = 0.85,'3 LOAD FACTOR =
i,e

. . r

" 5> MCC HORSEp0WER MVA MW MVAR
;... ___ __________ ___ __ ____

( c.

.
? 2TD 256.51 0.2052 0.1744 0.1081
*- 2TE 325.94 0.2608 0.2216 0.1374.

:5 2TG 546.94 0.4376 0.3719 0.2305
'2'l 2TM 228.32 0.1827 0.1553 0.0962

, jg 2TN 59.70 0.0478 0.0406 0.0252
a 2FT3 75.00 0.0e00 0.0510 0.0316
i:i
12e TOTAL 1492. 1.1939 1.0148 0.6289
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W __________________________________________________
d
:s

k

M
n
!:S
a.

Ci
s
T
.35

~ jn. -

,e

d'

p:'
u

..
"1

(

n

49

5 *

1:i

12

-

9 C40
s,

.

'' " 06 N *8N ** -6**esie M. ,, , , , , , , , ,



_ . . . . _ . . . . . . . . _ _ _ _ . _ . . _ . _ . . _ _ _ . _

.

,* (
w

.

!s'
4.

'
.s

'6
!

. CAROLINA POWER AND LIGHT COMPANYr BRUNSWICK STEAA ELECTRIC PLANT
!'f
;3' UNITS NOS. 1 AND 2, 480 VOL T LOAD STUDY
x

UNIT SUBSTATION 2F, SHUTDOWN CONDITION. . " ,

LOAD FACTOR = 0.80 POJER FACTOR = 0.85.
,,.

4 MCC HORSEPOWER MVA MW MVAR
n. --_ _____ .._. ___ _. ---.

ic
.

.s 2TD 90.50 0.0724 0.0615 0.0381
n 2TE 29.88 0.0239 0.0203 0.0126-

q 2TG 344.50 0.2756 0.2343 0.1452
:1! 2TH 129.50 0.1036 0.0881 0.0546
.=, 2TM 4.50 0.0036 0.0031 0.0019
':i 2TN 67.00 0.0536 0.0456 0.0282
24 2FTB 75.00 0.0600 0.0510 0.0316
.:q
:s TOTAL 741. 0.5927 0.5038 0.3122
:-
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* CAROLINA POJER AND LIGHT COMPANY, BRUNSWICK STEAM ELECTRIC PLANT,

\ ,t;

'C UNITS NOS. 1 AND 2, 480 VOLT LOAD STUDY
is

( UNIT SUBSTATION 2F, LOCA CONDITION'

4:
i .

LCAD FACTOR = 1.00 POWER FACTOR = 0.85.'').
( ha!- o .

as: MCC HORSEPOWER MVA MW MVAR
... ... .......... ... .. ....

,
y e

's 2TD 256.51 0.2565 0.2180 0.1351
't 2TE 325.94 0.3259 0.2770 0.1717-

::| 2TG 546.94 0.5469 0.4649 0.2881
:1 2TH 335.98 0.3360 0.2856 0.1770

_ = 2TM 228.32 0.2283 0.1941 0.1203'n 2TN 59.70 0.0597 0.0507 0.0314
24 2FT8 75.00 0.0750 0.0633 0.0395

. ' 5;
:q TOTAL 1828. 1.8284 1.5541 0.9632
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y CAROLINA POWER AND LIGHT COMPANY, B R U N S .iI C K STEAM ELECTRIC PLANT

( 8|
|51 UNITS N05. 1 AND 2, 480 VOLT LOAD STUDY
,,

,

f "' UNIT SUBSTATION E8, FULL LOAD CONDITION
:

'u- LOAD FACTOR = 0.80 POWER FACTOR = 0.85.
E'|.

'*!! MCC HORSEPOWER MVA MW MVAR
, , , ___ __________ ___ __ ____

, j. .
,

s 2xs 45.54 0.0364 0.0310 0.0102.

-
"t 2xD 81.13 0.0649 0.0552 0.0342

I. ::i 2xF 164.33 0.1315 0.1117 0.0693
El 2xH 508.50 0.4068 0.3458 0.2143

, |::: 2xM 170.97 0.0908 0.0823 0.0510
!a 1xB-2 25.63 0.0205 0.0174 0.0108
:: 1xK 81.67 0.0653 0.0555 0.0344
:r 2PB 271.50 0.2172 0.1846 0.1144-

i h 2CB 396.90 0.3175 0.2699 0.1673
.- DGD 151.92 0.1215 0.1033 0.0640 -

:5 E11 70.67 0.0565 0.0481 0.029e
E12 31.64 0.0253 C.0215 0.0133
2B 75.00 3.0600 0.0510 0.0316

:sn

(. ::$ , TOTAL 2025. 1.6203 1.3773 0.8536
,3j _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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i' CAROLINA POWER AND L I G HT COMPANY, BRUNSWICK STEAM ELECTRIC PLANT
( |si

|5! UNITS NOS. 1 AND 2, 480 VOLT LOAD STUDY
ec

r < -
s "r UNIT SUBSTATION E S, SCWP 29 START, FULL LOAD CONDITION

h2

''3; LOAD FACTOR = 0.80 P0 DER FACTOR = 0.85.
;,...

;* 5' MCC HORSEPOWER WV4 MW MVAR
.s, ___ __________ __. __ ....

' :..
-

9 2xs 4 5 . S t. 0.0364 0.0310 0.0192
- '5- 2XD 81.13 3.0649 0.0552 0.0342

l 25 2XF 164.33 0.1315 0.1117 0.0693
2'l 2XH 508.50 0.4068 0.3458 0.2143
9 2xM 120.97 0.0968 0.0323 0.0510
n 1xe-2 25.63 0.0205 0.0174 0.0103

.
2! 1xK F1.67 0.0653 0.0555 0.0344

4
;s; 2CB 396.90 0.3175 0.2699 0.1673
:5' DGD 151.92 3.1215 0.1033 0.0640
N E11 70.67 0.0565 0.0481 0.0298

E12 31.64 0.0253 0.0215 0.0133"

28 75.00 0.0600 0.0510 0.0316

rj TOTAL 1754 1.4031 1.1927 0.7391
|34 _ _ . . _ _ _ _ _ . _ _ _ _ _ _ _ _ _ . - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ .,
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IN CAROLINA POWER AND LIGHT COMPANY, BRUNSWICK STEAM ELECTRIC PLANT

(|e|''' UNITS NOS. 1 AND 2, 480 VOLT LOAD STUDY
s o.

# '5 UNIT SUBSTATION E8, SHUTDOWN CONDITION

j'2

02' LOAD FACTOR = 0.80 POWER FACTOR a 0.85.
p4

.

*E MCC HORSEPOWER MVA MW MVAR
s

( I,m,
___ __________ ___ __ ____

.
"i 2xs 24.50 0.0196 0.0167 0.0103

5- 2x0 75.30 0.0602 0.0512 0.0317-

il 2xF 163.00 3.1304 0.1108 0.0687
iz! 2XH 522.50 0.4180 0.3553 0.2202

_ ,r; 2xM 125.65 0.1005 0.0854 0.0530
t:2. 1xe-2 0. O. O. O.
.:4 1xK 81.50 0.0652 0.0554 0.0343
n; 2P9 71 .0 0 0.0568 0.0483 0.0299
:S 2CB 265.40 0.2123 0.1805 0.1118
:# DGD 93.67 3.0749 0.0637 0.0395
3 E11 70.67 3.0565 0.0481 0.0295

E12 31 .64 0.0253 0.0215 0.0133s

28 75.00 0.0600 0.0510 0.0316
:,:

' i2$ TOTAL 1600. 1.2799 1.0879 0.6742
d _ _ _ _ _ _ _ _ _ _ _ _________ ______ _______________
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' CAROLINA POWER AND LIGHT COMPANY, BRUNSWICC STEAM ELECTRIC PLANT

( m
'' UNITS NOS. 1 AND 2, 480 VOLT LOAD STUDY

, M
UNIT SUBSTATION ES, LOCA CONDITION

,1'

;'); LOAD FACTOR = 1.00 POWER rACTOR = 0.85., :n',

'

I'!' MCC HORSEPOWER MVA MW MVAR
i s ___ __________ ___ __ ____

( 'i
's 2xe 45.54 0.0455 0.0387 0.0240

' '
'S 2x0 37.73 0.0377 0.0321 0.0199-

d 2xF 179.33 0.1793 0.1524 0.0945
! 2xH 138.50 0.1385 0.1177 0.0730

r; 2xM 15.97 0.0160 0.0136 0.0004
:s 1xB-2 25.63 0.0256 0.0218 0.0135
:4' 1xK 1.67 0.0017 0.0014 0.0009

, 2r 2PB 71.25 0.0713 0.0606 0.0375i
26 2CB 396.90 0.3969 0.3374 0.2001
:- DGD 238.92 0.2389 0.2031 0.1259
25 E11 70.67 0.0707 0.0601 0.0372

E12 31.64 0.0316 0.0269 0.0167-

29 75.00 0.0750 0.0638 0.0395
31.

S TOTAL 1329, 1.3288 1.1294 0.7000,q
_ - - _ _ _ - - - - - _ _ _ - - - - - - - - - - - _ - - - _ . - - - _ - - _ - - - _ . - - -
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CAROLINA POWER AND LIGHT COMPANY, BRUNSWICK STEAM ELECTRIC PLANT

'S! UNITS NOS. 1 AND 2, 480 VOLT LOAD STUDY
.1

,

UNIT SUBSTATION E8, RBCCdP 28 START, LOCA CONDITION"

13

23; LOAD FACTOR = 1.00 POWER FACTOR = 0.85.
.i u;

si MCC HORSEPOWER MVA MW MVAR
.. s --- ---------- .. -- ----

!.y'

- ' 2xs 45.54 0.0455 0.0387 0.0240
- :''; 2x0 37.73 0.0377 0.0321 0.0199

= 2xH 138.50 0.1385 0.1177 0.0730
:d 2xM 15.97 0.0160 0.0136 0.0084
a 1XB-2 25.63 0.0256 0.0218 0.0135

'

:3 1xK 1.67 3.0017 0.0014 0.0009
2PB 71.25 0.0713 0.0606 0.0375.-

& 2C8 396.90 0.3969 0.3374 0.2091
a- DGD 233.92 0.2339 0.2031 0.1259
e E11 70.67 0.0707 0.0601 0.0372
:' E12 31.64 0.0316 0.02o9 0.0167

2B 75.00 0.0750 0.0638 0.0395

31 TOTAL 1149 1.1494 0.9770 0.6055
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', CAROLINA POW E R AND LIGHT COMPANY, SRUNSWICK STEAM ELECTRIC PLANT,

:s;s

$ UNITS NOS. 1 AND 2, 480 VOLT LOAD STUDY
'

,tc

(. UNIT SUBSTATION 2SY, FULL LOAD CONDITION
+:

't:| LOAD FACTOR = 0.80 POWER FACTOR = 0.85.,

. w
il

j' 5' MCC HORSEPOWER MVA MW MVAR
ps; ___ ___....... .._ __ ____

,( rr
s SYB ??7.96 0.1824 0.1550 0.0961

%.
'

'ni TOTAL 223. 0.1824 0.1550 0.0961
!,:1 ____________ _________..________________________
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* CAROLINA POWER AND LIGHT COMPANY, SRUNSJIC< STEAM ELECTRIC PLANT
'

is.

+ UNITS NOS. 1 AND 2, 430 VOLT LOAD STUDY
n

r
s UNIT SUBSTATION 25Y, S Hlf T D OW N CONDITION*

.

LOAD FACTOR = 0.80 POWER FACTOR = 0.85.-,

is,

.

MCC HORSEPOWER MVA MW MVAR*

es ___ __________ ___ __ ____

. . .

1 SYB 217.96 3.1744 0.1482 0.0919.

n
. I :p, TOTAL 218. 0.1744 0.1482 0.0919
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CAROLINA POWER AND LIGHT COMPANY, BRUNS'.!CK STEAM ELECTRIC PLANT

!';
'' UNITS NOS. 1 AND 2, t.80 V0LT LOAD STUDY
:

UNIT SUBSTATION 25Y, LOCA CONDITION'

n:

43; LOA 0 FACTOR = 1.00 POWER FACTOR = 0.85.( u-
D I ;

's MCC HORSEPOWER MVA MW MVAR
;te ___ -__-_-_... ___ .. ___.

<
..

'' SYB ??7.96 0.2280 0.1935 0.1201.

- 9
If u TOTAL 228. 3.2280 0.1938 0.1201-
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7 CAROLINA POW E R AND LIGHT COMPANY, BRUNSdICK STEAM ELECTRIC PLANT
r. ,.,e!

,

i8' UNITS NOS. 1 AND 2, t.8 0 v o l t LOAD STUDY _ .

4e .

f" UNIT SUBSTATION COMMON D, FULL LOAD CONDITION
:

, 3; LOAD FACTOR = 0.80 POJER FACTOR = 0.85.*

..

. n

's- MCC HORSEPOWER MVA MW MVAR
s -__ _........_ _.. .. ..__

,
s-

'
- 'e RW9 267.36 0.2139 0.1818 0.1127

, : s; RWD 209.33 0.1675 0.1423 0.0882
s| 2SA 77.90 0.0623 0.0530 0.0323
'v! CRANE 65.00 0.0520 0.0442 0.0274

, ::;

n TOTAL 620. 3.4957 0.4213 0.2611 i

:. ____________________ .____________________________
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CAROLINA PGW E R AND LIGHT COMPANY, BRUNSWICK STEAM ELECTRIC PLANT7

C )*;
j

li- UNITS NOS. 1 AND 2 480 VOLT LOAD STUDY
ho

UNIT SUSSTATION COMMON D, BACKWASH AIR BLR START, FULL LOAD CONDITION
.'7,

'' 3 LOAD FACTOR = 0.80 POWER FACTOR = 0.85.
[ ita

d MCC HORSEPOWER MVA MW MVAR
.s ... --.... --. ... -- ---.

( ?

-r RWD 209.33 0.1675 0.1423 0.0882.

- 'fr 25A 77.90 0.0623 0.0530 0.0318
d CRANE 65.00 - 0.0520 0.0442 0.0274

lp
; TOTAL 352. 0.2818 0.2395 0.1484
'
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* CAROLINA POWER AND LIGHT COM9ANY, BRUNSWICK STEAM ELECTRIC PLANT
( .'i

,

8 UNITS NOS. 1 AND 2, 480 VOLT LOAD STUDY
a

f '" UNIT SUBSTATION COMMON D, SHUTDOWN CONDITION
n-

'53 LOAD FACTOR = 0.80 POWER FACTOR = 0.85.( ,u:f
,

' 6 :
15! MCC HORSEPOWER MVA MW MVAR
.,. --- ---------- --- -- ----

9

' s'
~

RWB 80.28 0.0642 0.0546 0.0336'

., !? RWD 132.80 0.1062 0.0903 0.0560
:s 2SA 65.50 0.0524 0.0445 0.0276
:! CDANE 65.00 0.0520 0.0442 0.0274
;2?

. . .

':S TOTAL 344 0.2749 0.2336 0.1448
2, --------------------------------------------------
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', CAROLINA POWER AND LIGHT C O MP ANY , BRUNSWICK STEAM ELECTRIC PLANT,
( .si

.t
:8: UNITS NOS. 1 AND 2, 480 VOLT LOAD STUDY
03

I" UNIT SU95TATION COMMON D, LOCA CONDITION -

:

~1! LOAD FACTOR = 1.00 POWER FACTOR = 0.85.
f cs

i i.

ys. MCC HORSEPOWER MVA MW MVAR
co. --- ---------- --- -- -- .

e i,,'
% s'-

'
RW3 267.3e 0.2674 0.2273 0.1408"a

- 'r RWD 209.33 0.2093 0.1779 0.1103
C :a 25A 77.90 0.0779 0.0662 0.0410

ivi CRANE 65.00 0.0650 0.0553 0.0342
,::.

I 'zi TOTAL 620. 0.6196 0.52e7 0.3264
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' CAROLINA POWER AND LIGHT COMPANY, BRUNSWICK STEAM ELECTRIC PLANT

(!'f!5- UNITS NOS. 1 AND 2, 480 VOLT LOAD STUDY
,o

b ,* UNIT SUBSTATION 2L, FULL LO AD AND SHUTDOWN CONDITIONS
2

'3: L0AD FACTOR = 0 . 8 0 P O '.' E R FACTOR = 1.00.
p.: ..s

=
s

c MCC HORSEPOWER MVA MW MVAR
no- ... ..._...__. ___ __ .__

(Y
:' e 2A 138.62 3.1109 0.1109 0.,

- ' ' , 28 169.08 0.1353 0.1353 0.r
z 20 132.25 0.1058 0.1058 0. .

.: !

:: TOTAL 440. 0.3520 0.3520 0.
7
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"; CAROLINA POWER AND LIGHT C OMP ANY, BRUNSWICK STEAM ELECTRIC PLANT
(_ p'

i
8 UNITS N05. 1 AND 2, 480 VOLT LOAD STUDY
i:

r
1' UNIT SUBSTATION 2L, LOCA CONDITION

.e t
,.. , j L0AD FACTOR = 1.00 POWER FACTOR = 1.00.')

.

'

't$ -

' S' MCC HORSEPOWER MVA MW MVAR
;.. ___ ______ ___ ___ . ____

e
(,

.

Y

'i s 2A 138.62 3.1336 0.1386 0..

i 6' 2B 169.08 0.1691 0.1691 0.-

- ,

.n 20 132.25 0.1323 0.1323 0.I

!

, ;r. TOTAL 440. 0.4400 0.4400 0.
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'. CAROLINA POWER ANC LIGHT COMPANY, BRUNSWICK STEAM ELECTRIC PLANT-

s ';.

'' UNITS NOS. 1 AND 2, 480 VOLT LOAD STuoy
10

r
,

UNIT SUBSTATION 4L, FULL LO AD AND SHUTDOWN CONDITIONS
;92

,..U; LOAD FACTOR a 0.80 POWER FACTOR = 0.90.
Ly **

,

/S MCC HORSEPOWER MVA MW MVAR
,i ___ __________ ___ __ ____

,

( .1 *

:( HR8 89.00 0.0712 0.0641 0.0310-

.

- :t'; -201 35.29 0.0232 0.0254 0.0123,

:-> 202 18.95 0.0152 0.0136 0.0066
:I 203 2.71 0.0022 0.0020 0.0009

_ ;:: 204 7.50 0.0060 0.0054 0.0026
n 252 16.02 0.0128 0.0115 0.0056
2/ SBA 220.42 3.1763 0.1587 0.0769
'2s!

I :$ TOTAL 390. 0.3119 0.2807 0.1360
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- CAROLINA POWER AND LIGHT COMPANY, BRUNSWICK STEAM ELECTRIC PLANT

C l'l
:8 UNITS NOS. 1 AND 2, 480 VO LT LOAD STUDY
r:

I ' ..*r
UNIT SUSSTATION 4L, LOCA CONDITION

T ?3; LOAD FACTOR = 1.00 POWER FACTOR = 0.90.
. c .. ..

..
!- MCC HORSEPOWER MVA MW MVAR
a ___ __________ ___ __ ____

''

|
. 't HR8 89.00 0.0890 0.0801 0.0388

-' 201 35.29 0.0353 0.0318 0.0154
- C N'' 202 18.95 0.0190 0.0171 0.0083

:-l 203 2.71 0.0027 0.0024 0.0012
|r. 204 7.50 3.0075 0.0068 0.0033
a 252 16.02 0.0160 0.0144 0.0070
y SBA 220.42 0.2204 0.1984 0.0961
::s

C id TOTAL 390. 0.3899 0.3509 0.1o99
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CAROLINA POWER AND LIGHT COMPANY, BRUNSWICK STEAM ELECTRIC PLANT
'

UNITS NOS. 1 AND 2, 480 VOLT LOAD STUDY

UNIT SUBSTATION COMMON C, FULL LOAD CONDITION ;

~

LOAD FACTOR = 0.80 POWER FACTOR = 0.85 ,

t

KG MMEtWts no W E6B.

RWA 283.54 0.2268 0.1928 0.1195

RWC 251.73 0.2014- 0.1712 0.1061.

BHA 615.65 0.4925 0.4186 0.2595

WTA 621.77 0.4974 0.4228 0.2620
,

1 S A._ . 77.90 0.0623 0.0530 0.0328
r
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- . CAROLINA POWER AND LIGHT COMPANY, BRUNSWICK STEAM ELECTRIC PLANT

UNITS NOS. 1 AND 2, 480 VOLT LOAD STUDY

UNIT SUBSTATION COMMON C, LOCA CONDITION

LOAD FACTOR - 1.00 POWER FACTOR - 0.85

3CC WMEEWEB M6 W M6B.

RWA 283.54 0.2835 0.2410 0.1494
,.,

,

RWC 251.73 0.2517 0.2140 0.1326.

_

EHA 615.65 0.6157 0.5233 0.3243

WTA 621.77 0.6218 0.5285 0.3275

.ISA 77.90 0.0779 0.0662 0.0410

,

"

.....................5730 .
0.97491.8506 1.TOTAL 18...............51.,
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CAROLINA POWER AND LIGHT COMPANY, BRUNSWICK STEAM ELECTRIC PLANT

UNITS NOS. 1 AND 2, 480 VOLT LOAD STUDY

UNIT SUBSTATION ISY, FULL LOAD CONDITION

LOAD FACTOR = 0.80 POWER FACTOR - 0.85,

EC 50MIFWEB M6 W Wet-

SYA 295.89 0.2367 0.2012 0.1247
,

.
e

TOTAL 296. 0.2367 0.2012 0.1247
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CAROLINA POWER AND LIGRI COMPANY, BRUNSWICK STEAM ELECTRIC PIANT
,

UNITS NOS 1 AND 2, 480 VOLT LOAD STUDY
!

UNIT SUBSTATION 1SY,- LOCA CONDITION

LOAD FACTOR = 1.00 PCWER FACTOR = 0.85
,

3GG UDMIE9 WEB We W W480

SYA 295.89 0.2959 0.2515 0.1559

.

TOTAL 296. 0.2959 0.2515 0.1559*
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CAROLINA POWER AND LIGHT COMPANY, BRUNSWICK STEAM ELECTRIC PLANT

UNITS NOS.1 AND 2, 480 VOLT LOAD STUDY

UNIT SUBSTATION IL, FULL LOAD AMD SHUIDOWN CONDITIONS

LOAD FACIOR = 0.80 POWER FACTOR = 1.00

gg Hg{{gR gg g gg
,

1A 112.48 0.0900 0.0900 0

IB 161.64 0.1293 0.1293 0
.

1D 126.51 0.1012 0.1012 0.

TOTAL 401. 0.3205 0.3205 0
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CAROLINA POWER AND LIGHT COMPANY, BRUNSWICK STEAM EIICTRIC PIANT f-
"

UNITS NOS 1 AND 2, 680 VOLT LOAD S3 2Y

4 UNIT SUBSTATION IL, LOCA CONDITION !

.| LOAD FACTOR = 1.00 POWER FACTOR = 1.00 h

-

M.CC. H.OR.S.E.P.O.W.E.R. M.V. A. M.W. M.V.A.R.. .

lA 112.48 C.1125 0.1125 0

f
1B 161.64 0.1616 0.1616 0'

,

1 1D 126.51 0.1265 0.1265 0
,

TU..IA.L......... 40.1 0 400.6.... 0. 4006......... 0
. ........ . ..
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CAROLINA POWER AND LIGHT COMPANY, BRUNSWICK ST AM ELECTRIC PIANT

UNITS NOS.1 AND 2, 480 VOLT LOAD STUDY

UNIT SUBSTATION 3L, FULL LOAD AND SHUTDOWN CONDITIONS

LOAD FACTOR = 0.80 POWER FACTOR - 0.90

M.C.C H.O.RS.E_P_ OWE _ R h.v.A. M..i MVAR.
-

. . __ . --

WHA 222.00 0.1776 0.1598 0.0774*

1W1 24.38 0.0195 0.0176 0.0085*

,

IW2 28.77 0.0230 0.0207 0.0100

1W2-1 5.60 0.0045 0.0040 0.0020

IW3 30.00 0.0240 0.0216 0.0105

PNLC 159.34 0.1275 0.1147 0.0556

TOTAL 470. 0.3761 0.3385 0.1639
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