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1.0 PURPOSE

The purpose of this study was to perform the clectrical distribution system
analyses for Carolina Power & Light (CP&L) Company's Brunswick Steam Electric
Plant (BSEP), Units 1 and 2, as required to demonstrate the adequacy of the
208/120 VAC system to supply safety system loads. The objectives of this study
were achieved by:

¢ Identifying voltage requirements (limits) at the load terminals.

¢ Defining modes of plant operation requiring analysis in order
to demonstrate elecirical distribution system adequacy.

Modeling and analyzing the distribution system in crder to
determine distribution panel bus and load termin-) voltages for
each mode of operation.

¢ (omparing computed voltage values with the load requirements.

The above scope of work was performed by Duke Power Company as part of Request
for Services Number 12 to the North Carolina Technical Services Agreement with

CP&L.
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In its present configuration, the BSEP 208/120 VAC Distribution System provides
acceptable voltage levels to all but three 120 VAC single phase circuits for
both LOCA Run and Shutdown modes of operation. These three loads have terminal
voltages which, under LOCA Run conditions, fall outside the range specified by
study criteria. Cable additions and resizing recommendations are provided in
Section 8.0 which will solve these problems . More detailed analyses of the
actual load may show these terminal voltages to be within acceptance criteria.
If so, no cable modifications would be necessary.

In addition, a slight overvoltage condition exists on certain panels during
light load (Shutdown) periods A tap change of the transformers feeding these
panels is recommended, even though this overvoltage condition does not jeopar-
dize the ability of this system to meet its design function.
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3.0 METHOD OF ANALYSIS
3.1 MODES OF OPERATION ANALYZED

The 208/120 VAC system was analyzed for LOCA Run and Shutdown modes of opera-
tion. The 10CA Run mode represented the steady state condition after a LOCA
with the safety loads running. The LOCA Run mode was selected in order to
demonstrate the capability of the 208/120 VAC loads to operate with the minimum
expected source voltage. The Shutdown mode represented the unit with minimum
expected auxiliary load. This case was developed in order to demonstrate that
the 208/120 VAC system voltage would be within equipment ratings with the
source voltage at the maximum expected value.

3.2 COMPUTER PROGRAMS

The Auxiliary System Design Optimization Program (ASDOP) was used to compute
voltages at the 208/120 VAC distribution panel buses. The distribution system
was modeled considering the 480 VAC bus supplying the 208/120 VAC system as the
source. Impedances of the 480 VAC feeder cable, 480/208/120 VAC transformer
and 208/120 VAC feeder cable from the transformer were included in the model.
The 208/120 VAC loads were modeled as lumped static (constant impedance) loads
at each distribution panel.

3.3 HAND CALCULATIONS

The voltage at the terminals of selected loads was determined by hand calcula-
tions. The hand calculations were performed as follows:

¢ load impedance was computed using the load KVA and load voltage
rating.

e The load terminal voltage was computed by voltage division using
the distribution panel voltage, feeder cable impedance and the
load impedance.

For the LOCA Run condition, relay or solenoid circuits on each panel were
selected for analysis for each of the criteria below:

¢ Longest cable supplying a single phase load.
¢ Maximum load on a single phase circuit.

® Single phase loads with cable length more than 50% of the longest
cable and load more than 50% of the largest load.

During the Light Load (Shutdown) condition, calculations to determine load
terminal voitage were not necessary when the distribution panel bus voltage was
less than the load maximum rated voltages. If the distribution bus voltage was
more than the load maximum rated voltage, then the circuit with the minimum
feeder circuit impedance was examined for compliance with the criteria.
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4.0 EQUIPMENT VOLTAGE CRITERIA

The voltage criteria used in this study are as follows:

e The voltage at the load terminal must be maintained at no less
than 90% of the device's nominal voltage for the steady state
condition after a LOCA on one unit with the other unit shutdown.

The voltage at the load terminals must not exceed 110% of the
device's nominal voltage during a Light Load (Shutdown) condition.

The source voltage was at the minimum expected value for the LOCA Run mode and
at the maximum expected value for the Shutdown mode. The single phase loads
are rated 115 volts. Thus, the acceptable terminal voltage criteria was 0.90
to 1.10 p.u. on a 115V base or 0.865 to 1 054 p.u. on a 120V base.
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5.0 ASSUMPTIONS

The following assumptions were used in this analysis:

¢ Load on the 208/120 VAC distribution panels was balanced between
phases.

¢ (Operating power factor of solenoid and relay devices was 0.5.
This assumption was based on a review of power factors of auxiliary
relays which typically have a power factor of 0.5 or greater.

¢ Power factor of loads other than solenoids and relays was 0.85.
This should be conservative since it included resistive heaters
and other non-inductive type loads.

¢ The distribution panel load during shutdown was conservatively
assumed to be 0.5 times the normal power operation load.
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6.0 SOURCES OF INFORMATION
61 LOAD DATA, CABLE IMPEDANCE, AND TRANSFORMER DATA

A1l load, cable, and transformer data required to perform the study was deve-
loped by United Engineers and Contractors (U.E. & C.) for CP&L. The data
sheets are included in Attachment I and provide a tabulation of the load for
Normal and LOCA Run conditions. The distribution panel load during Light
;oag éShutdown) operation was obtained by multiplying the Normal Load value
y 0.5.

The cable impedance given on the load tabulation sheets is the impedance of one
conductor between the distribution panel and the load. The total impedance of
the single phase circuit is two times this value.

A1l cable impedance calculations by Duke Power Company personnel were performed
with the 2id of Table 1.20 and adjusted to 90°C using the correction factor
provided by U.E. & C. Both Table 1.20 and the temperature correction factor
can be fourd on Sheet 53 of U.E. & C. Calculation #7453-127-3-ED00-01 included
in Attachment 1. Calculations for cable impedances not provided by U.E. & C.

are included in Appendix B.

Worst case =ransformer data was used in all cases modeled. For LOCA Run
models, the transformer impedance was assumed to be nominal plus the allowable
tolerance, thereby producing the maximum voltage drop across the transformer
and minimum panel voltage. For Light Load (Shutdown) models, the transformer
impedance was assumed to be nominal minus the allowable toleranc , thereby
producing the minimum voltage drop across the transformer and maximum panel

voltage.
6.2 EQUAT1ONS AND COMPUTER PROGRAMS

Calculations of voltage at the distribution panels utilized the ASDOP 1
computer progran developed by Duke Power Company.

Hand calculations were performecd using standard textbook equations which are
demonstrated in Appendix B.
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7.0 SIUDY RESULTS

Calculations were performed for the Shutdown and LOCA Run conditions in order
to determ®ne the distribution panel and load terminal voltages. ASDOP one-line
models and program inputs and outputs for each case are provided in Appendix A.
Hand calculations of load terminal voltage are included in Appendix B.

Initial Shutdown studies indicated a potential overvoltage situation on Unit 2
distribution panels supplied by transformers GF4 and GF6. With these trans-
formers tapped at -2.5% (present tap setting), the voltage at some parels
exceeded the overvoltage criterion (105.4% on a 120 VAC base) by as much as
0.80%. This voltage is not great enough to be a major concern since there
will be some voltage drop in the cables and the time that the voltage would be
at the maximum should be limited. The overvoltage can be easily prevented by
changing the transformer taps to nominal. In the calculations, taps on these
transformers were changed from -2.5% to nominal in order to resolve the over=
voltage situation. Taps on the other 208/120 VAC transformers were not
changed. The Shutdown case results for before and after the tap change are
included in the ASDOP outputs in Appendix A. For the LOCA Run condition, the
ASDOP outputs are also included in Appendix A for the tap change cases.

In the LOCA Run cases, three single phase loads were found to have termirzl l'
voltages outside the range specified by study criteria. Voltages at all other
loads analyzed met the study criteria. The undervoltage condition at the three | |

loads was caused by a combination of heavy load and long cable runs. In the
analysis, this problem was corrected either by paralleling the existing cable
with another of the same size or by replacing the original cable with a larger
one. Details of the individual circuit modification are included in Table 8-1.

With the tap change and thz recommended cable modifications, voltage at the
load terminals was above the minimum allowable value (0.90 pu on a 115V base)
for the LOCA Run case and below the maximum value (1.10 pu on a 115V base) for
the Light Load (Shutdown) case. The results of the modifications are demcn-
strated by the summary of LOCA Run and Light Load study results in Table 7-1
for Unit 1 and Table 7-2 for Unit 2.




TABLE 7-1
BSEP - Unit #1

208/120 VAC Distribution System Bus and Load Terminal Voltages
(After Implementation of Recommendations)

LOCA RUN VOLTAGES! Shutdown Voltages?
(p.u. on a 115V base) (p.u. on a 115V base)

Terminals of Load Terminals of Panel
with Longest Cable Largest Load Bus

.0928
.0938
.0938
.0938
.0937
.0938
.0928
. 0922
.0950
.0948
.0953
.0951
.0802
.0793
. 0863
.0823

. 9690 . 9493
. 9641 . 9641
. 9428 . 9428
. 9658 . 9508
. 9685 . 9696
. 9555 . 9634
.9671 . 9693
.9619 . 9023
.9703 N/

. 9694 N/A

. 9113 N/A

. 9600 0.9581
. 9539 0.9543
. 9547 0.9532
. 9005 0.9431
. 9460 0.9444

P e ot Pk e ok e o ot o pud ek ok e et

0. 0
0. 0
0. 0
0. 0
0. 0
0. 0
0. 0
0. 0
0. 0
0. 0
0. 0
0. 0
0. 0
0. 0
0. 0
0. 0

:£q payosu)
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1. Acceptance Voltage = 0.90 p.u. on a 115V base
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2. Acceptance Voltage = 1.10 p.u. on a 115V base
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TABLE 7-2
BSEP - Unit #2

208/120 VAC Distribution System Bus and Load Terminal Voltages

(After Implementation of Recommendations)

PANEL LOCA RUN VOLTAGES! Shutdown Voltages?
(p.u. on a 115V base) (p.u. on a 115V base)
Panel Terminals of Load Terminals of Panel
Bus with Longest Cable Largest Load Bus

2A-TB 0.9607 0.9526 0.9499 1.0753

32AB 0.9639 0.9632 0.9552 1.0771

2C 0.9640 0.9489 0.9521 1.0771

2A 0.9639 0.9531 0.9431 1.0771

2AB-RX 0.9633 0.9622 N/A 1.0769

2AB 0.9637 0.9509 0.9510 1.0770

2A-RX 0.9632 0.9603 0.9617 1.0768

2AB-TB 0.9634 0.9183 0.9280 1.0783

2B-TB 0.9658 0.9649 N/A 1.0794

2B-RX 0.9654 0.9636 N/A 1.0792

20 0.9676 0.9303 0.9589 1.0803 .

2B 0.9674 0.9560 0.9546 1.0802 - 4

32A 0.9789 0.9756 0.9785 1.0986 i

2A-DG 0.9711 0.9682 0.9682 1.0940 ®

328 0.9697 0.9551 0.9091 1.0971 -

2B-DG 0.9720 0.9666 0.9686 1.0964 <

Notes:

1. Acceptance Voltage = 0.90 p.u. on a 115V base

2. Acceptance Voltage = 1.10 p.u. on a 115V base

:AQ pauwmojuaadd
p1 40 11 abeg

s
R %
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8.0

A potential for voltages slightly exceeding the voltage criteria exists on the

Unit 2 Low Voltage (208/120 VAC) system when a unit is shutdown. Although the
voltage is not great enough to present a significant concern, a tap change of
transformers GF4 and GF6 from -2.5% to nominal is recommended to correct this
situation. In addition, the cable changes shown in Tabie 8-1 are recommended

to alleviate undervoltage conditions during LOCA Run operation unless detailed
analysis based on the voltage drop of the individual circuit components show |
these modifications to be unnecessary. After implementation of these recommen-
dations, adequate voltage should be maintained on the 208/120 VAC safety system
during LOCA Run and Shutdown modes of operation.



Recommended Load Feeder Cable Modifications

TABLE 8-1
BSEP UNITS 1 & 2

Load Terminal

Cable Panel Voltage Load Voltage

Length |Vpl @ 115 VAC S| le' @ 115 VAC
Panel Circuit # Cable (Ft.) (p.u.) (VA) (p.u.)
1AB-TB 18 As-built with one #12 cable 908 0.9658 882 0.8398
Replace with two #12 cables 908 0.9658 882 0.9023
2AB-TB 16 As-built with one #12 cable 648 0.9634 882 0.8732
Replace with two #12 cables 648 0.9634 882 0.9183
20 12 As-built with one #12 cable 1961 0.9676 240 0.8929
Replace with two #12 cables 1961 0.9676 240 0.9303

PaWI0J 434
p1 30 g1 abey

4£2-L VFD:fq

t't-l.t’l. D :4q paydayy
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CALCULATION DOCUMENTATION

PROBLEM: See Section 1.0
RELATIONSHIP TO QA CONDITION: Nuclear Safety Related (QA Condition 1)

DESIGN METHODS: ASDOP computer program and standard engineering practices
and technigques

APPLICABLE CODES AND STANDARDS (Name, Number, Date, Revision): N/A
OTHER DESIGN CRITERIA: None

RELATED SAR CRITERIA (PSAR or FSAR, Page, Amendment) Updated FSAR dated
7/19/82
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208/120 VAC

1.

Power

/

BSEP - Unit #1

480 VAC Unit Sub 1ES
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STATION AND UNIT:

CASE TITLE:

Swgr. 1E5
STATIC LOADS
~ Rated KVK Tead
or
INPUT Lag PF Comments
CODE
Kv LEAD/LAG
v 51 .208 3.695 LAG LIGHTLY LOADED RUN
L-5-2 .208 0.566 LAG LIGHTLY LOADED RUN
L-6-1 .208 0.288 LAG LIGHTLY LOADED RUN
L-6-2 .208 0.250 LAG LIGHTLY LOADED RUN
L-7-1 .208 0.665 LAG LIGHTLY LOADED RUN
L-7-2 .208 0.09%0 LAG LIGHTLY LOADED RUN
L-8-1 .208 1.386 LAG LIGHTLY LOADED RUN
L-8-2 .208 1.219 LAG LIGHTLY LOADED RUN
L1-9-1 .208 0.406 .85 LAG LIGHTLY LOADED RUN
L-3-2 .208 0.040 ; LAG LIGHTLY LOADED RUN o
L-10-1 .208 1.177 5 LAG LIGHTLY LOADED RUN o
L-10-2 .208 0.780 LAG VIGHTLY LOADED RUN E
-1 .208 1.538 LAG LIGHTLY LOADEC RUN a
.208 0.078 LAG LIGHTLY LOADED RUN g
O
N
~
~
A
e

:AQ pawa0jadgd
€11 30 py 3beg

f8-9-9 D2



DUKE POWER COMPANY

ASDOP
STATION AND UNIT: BSEP-1 CASE TITLE: Model #1
Swgr. 1E5
BRANCH ELEMENTS
. ., '
X "R
B1-2-1A Cable 0.0238 0.0259
B3-4-1A Cable 0.0010 0.0011
B4-5-1A Cable 0.0051 0.0091
B4-6-1A Cable 0.0040 0.0072
B4-7-1A Cable 0.0026 0.0046
B4-8-1A Cable 0.0021 0.0021
B4-9-1A Cable 0.0130 0.0231
B4-10-1A Cable 0.0018 0.0032
B4-11-1A Cable 0.0130 0.0231

P8P 2 O :hq paydayy
:AQ pawsojJag
E11 40 9y abeg
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AS-BUILT WITH XFMR TAPPED AT -2.5%

BSEF UNIT #1 208/120 VOLT LOAD STUBY PAGE 05/10/84
B 10 2148 2,084 2,992 0.009
s " 2.339 1524 2792 0.008
5 ‘ -5.916  -4.211 7,262 0.022
s [ -0.419  -0.501  0.453 0.002
? \ -0.770  -0.788  1.102 0.003
B . 3,088  -3.154 4414 0.013
0 ‘ -1.519  -0.980  1.807 0.005
10 ' -2.147  -2.083 2,992 0.009
" \ -2.334  -1,521 2,786 0.008
--------------------------- e 113 7 Y 1 T
SRrrerse et stn e DADSES SRR IERYILR RS
--------- VOLTAGE-~~- -~~~ -~--GENERATION---= ----=-NOTOR--=---~ ===-=-§TAT[C-=--== ===---NISHATCH----~
NO.  NANE  NAG(PU) ANGIDEG) BASE(KV)  Ku KVaE Ky KVaR Ky KUAK Ky KVAR
| SUGRIES 0.9168 -10.92  0.480 16.33  13.43  0.00 0.00  0.00 0.00  0.0000  0.0000
2 XFWRP  0.9133 -10.93  0.480 0.00 0.00  0.00 0.00  0.00 0.00 -0.0004 -0.0004
3 XFARS  0.9322 -11.10  0.208 0.00 0.00  0.00 0.00  0.00 0.00  0.0117  0.0043
4 PNLIES  0.9314 -11.10  0.208 0.00 0.00 .00 0.00  0.00 0.00 -0.0104  -0.0042
S PNLIATE 0.9295 -11.09  0.208 0.00 0.00  0.00 0.00  5.92 4.21  -0.0000  0.0000
6 PHL3IAB 0.9313 -11.10  0.208 0.00 0.00  0.00 0.00  0.42 0.50 -0.0000 -6.0001
7 EWLIC  0.9313 -11.10  0.208 0.00 0.00  0.00 0.00  0.77 0.79  -0.0001  0.0003
8 PNLIA  0.9311 -11.10  0.208 0.00 0.00  0.00 0.00  3.09 3.15  -0.0002  0.0004 or®
9 PHLIABRX 0.9302 -11.10  0.208 0.00 0.0 0.00 0.00  1.52 0.98  -0.0000  0.0000 23a
10 PNLIAR  0.9311 -11.10 .208 0.00 0.00 6.00 0.00 2.15 2.08 0.0000 -0.0002 -4
11 PNLIARY  0.9294 -11.09  0.208 0.00 0.00  0.00 0.00  2.33 1.52  0.0000  0.0000 a3d®
RELEASE 9, 10/1/79 oaq
ENTER CONNAND el
BRANCH ELEMENTS -,
0000(.“! DR BUS+44s S SLARLER 400y FERFERE R AR AABUSHER A 40 YAREACTOR OR CAFACTINK#+++ na
~INPUT CODE- TYPE =~---X---- ~---Ro--= NO.-SIZE ~--Fl-= ~=X/Fl-= <=-K/FT== =-fl-= —=X(FW)== --IR-= --KY-- .
B 1= 2- 1A CAD  2.38E-02 2,596-02 -8\
P 3~ 4- 1A CAP  1,006-03  1.10€-03 Ta
P4~ 5- 1A CAF 5.106-03  9.106-03 . -




BSEP UNIT N1 208/120 VOLT LOAD STUDY
P 4~ 6~ 1A CAD 4.00E-03 7.20E-03
B 4- 7- 1a Cad 2.60E-03  4.50E-03
B 4 8- 1a CaB 2.10E-03 2.10E-03
B 4~ 9- 1A Cab 1.306-02 2.31E-02
B 4 10- 1A CAB 1.80E-03  3.20€-03
B 4~ 11- 1A CaAR 1.30E-02 2.31E-02
2-UINDING TRANSFORMERS
~-INFUT COPE- s | b -=§9- --Kv2-
2 19 0.0333 0.48 0.2
STATIC LOARS
-INFUT COPE- vl caclP~~ ~PFL-
L & 51 0.2 7.39 0.85
L. =2 0.21 1.13 .50
Q=i o2 0.27 0.85%
L 0- &2 .2 0.50 0.50
£ & 23 .21 0.66 0.85
P -0 =2 0.21 0.65 0.50
L = =1 .21 2.468 0.85
.- = 2 o 2.57 0.50
i &= %=1 o 2.02 0.85
L. 93 e 0.08 0.50
L o= 10-1 o 2.00 0.85
L =92 .2 1.56 0.50
£ & §1-1 .21 J.09 0.85
. 9= 3= 3 o 0.15 0.50
SYSTEN EQU.VALENT
~INFUT CODE- --FAva-- -=KVU-- “X/R~--
$ 0~ 1= 18.00 0.48 5.0
ENTER COMNAND

AS-BUILT WITH XFMR TAPPED AT -2.5%
PAGE 3

~-KVAT-
150.00

LEAD/LAG
LAG
LAG
LAG
LAG
LAG
LAG
LAG
LAG
LAG
LAG
LAG
LAG
LAG
LAG

~--KVAR-
150.00¢

-X/K-
2.82

05/10/84

1A payday)
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RSEP UNIT ®1 2087120 YOLT LOAD STUDY
ENTER CONMAND

NOU IN RUN NODE

DO YOU UANT TO MODIFY THE LOAD-FLOW DATA? (1=YES,0=ND)

GIVE TITLE OF RUN. IT WAS TO PE <80 CHARACTERS

LOAD FLOU AND LIST aLL 00000
PO YOU UANT TO CHANGE THE ABOVE DATAT (0=ND,C=CHANGE)

PO YOU UANT ALL BUSES OUTPUTED? (0=NO,1=YES,2=DEFAULT)

DUKE FOUER COMPANY
AUXILIARY SYSIEN DESIGN
OFTIMIZATION FROGRAN
(ASDOF)
BSEF UNIT %1 208/120 vOLT LOAD STUBY
NODEL W1(SUGR 1ES) LIGHTLY LOADED CASE WIIH SUYD vO=1.017

.--------------------------------------------------------------—--------_-------—--------------.

AS-BUILT WITH XFMR TAPPED AT -2.5%
BUS VOLTAGES,CURRENTS ,AND POVER FLOUS
CASE TITLE:LDAD FLOU AND LIST ALL 00000
NO. OF DUSES= 1 NO. OF LINES= 10
SUING BUS NO.= 1
NO. OF ITERATIONS= 4
AFS VOLTAGE ERROR= 0.000001 0.000007

---------- TSR s remseesnressesnrreeliiIRY OF JRE o= r o rmcensnin s
FRON-RUS T0-kUS LTAFS
2 3 -2.50
----------------------------------------------------- LINE FLOWS ~~---ommo oo e
°°°°°° LINE POUER FLOW------~ LINE CURRENT
FRON-BUS 10-buS L1 KVAR Kva MHAG(KA)
1 2 10.242 8.225 13.138 0.015
2 1 =10.224 -8.208 13110 0.015
2 3 10.219 8.203 13.°04 0.615
3 2 =10,209 -8.174 13.078 0.035
3 4 10.233 8.181 13.102 0.035
4 3 -10.229 -8.178 13.096 0.035
4 S 3.759 2.675 4.614 0.012
* L} 0.406 0.404 0.573 0.002
4 7 0.668 0.449 0.814 0.002
i 8 1.965 1.962 2.272 0.00”
1 y 0,485

05/10/R4

PATE = 05/10/84
CrRe s-/0-8Y
- L ’_/' / -’

e S —

e IS ———

q payIay)
paw.s0j4dd
EI1 30 oly 9bey

3779 28 1
599 292 :fq




AS-BUILT WITH XFMR TAPPED AT -2.5%

BSEP UNIT W1 208/120 VOLT LOAD STURY FaGE 2 05710/84
* 10 1.527 1.423 2.087 0.008
) " 1,428 0.964 1,764 0.005
5 ' -3.755  -2.672  A.609 0.012
s ' -0.406  -0.404  0.573 0.002
? ' -0.687  -0.467  0.814 0.002
9 ’ -1.965  -1.962 2772 0.007
’ ‘ -0.401  -0.273  0.485 0.001
0 ) 1,527  -1.423 2,087 0.006
" ’ 1,477 -0.963  1.763 0.005
----------------------- S ——rT ¥ T N
SERRRRRARRT RN R QAT YRR REEERRRERIAILI S
""""" VOLTAGE - ~~~~-==== ~~--GENERATION-~-~-~ =--~~-WOTOR-~=~=== ======§IATIC-w===r ======NISHATCH -~~~
FO. NANE  MAGIPU) ANG(DEG) BASE(KV) Ky KVAR Ky KVAR Ky KVAR Ky ¥ UAR
1 SUGRIES 1.0248 -4.81 ¢.480 10.24 8.22 0.00 0.00 0.00 0.00 0.0000 0.0000
2 XFNRP '..2“ "0.2 0.480 0.00 6.00 0.00 0.00 0.00 0.00 -0,0042 -0.0046
3 XFNRS 1.0488 -4.99Y 0.208 0.00 0.00 0.00 0.00 0.00 0.00 0.0246 0.008
4 PNLIES  1.0483 -4.89 0.208 0.00 0.00 0.00 0.00 0.00 0.00 -0,0258 -0.0076
S FNLIATE 1.0473 -4.88 0.208 0.00 0.00 0.00 0.00 3.76 2.67 0.0002 0.0001
6 FNLITAR 1.0482 -4.89 0.208 0.00 0.00 0.00 0.00 0.4 0.40 0.0007 0.0003
7 PNLIC 1.0482 -4.89 0.208 0.00 0.00 0.00 0.00 0.67 0.47 0.0021 0.0007?
8 PNLIA 1.0482 -4.99 0.208 0.00 0.00 0.00 0.00 1.96 1.96 -0.0007 -9.0901
9 FRLIABRX 1.0481  -4.89 0.208 0.00 0.00 0.00 0.0 0.40 0.27 0.0001 0.0000
10 PNLIAR  1.0482 -4.89 .208 0.00 0.00 0.00 0.00 1.53 1.42 0.000% 0.0008
11 PRLIARX 1.0473 -4.89 0.208 0.00 0.00 0.00 0.00 1.48 0.96 0.0002 0.0001

RELEASE 9, 15/1/79
ENTER COMMAND

BRANCH ELEMENTS

~INFUT CODE- TYPE ~--=X--=e =on- R-=== NO.-SIZE ~-Fl== ~=-X/FT-= ==-K/Fl-= =-Fl-= ==X(PU)--
P oi- 2- 1A CAF  2.38E-02 2.59E-02
B 3- 4- 1A CAF  1.00E-03 1.106-03
B oA~ 5- 1A Cal S.106-03  9.106-03

F42CABLE DR RUSH# 4% 20 03CABLES 4444 2044024000 RUS 4200004000+ +2FEACTOR DR (AFACITIDE+ b4
_-lk--

L
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AS-BUILT XFMR TAPPED AT -2.5%
BSEP UNIT 81 208/120 VOLT LOAD STUDY FAGE 3 05/10/84

B 4 4 1A CAB 4.00E-03 7.206-03
3 & - 1A AR 2.60E-03  4.40E-03
B 4 8- 14 CaAp 2.10E-03  2.10€-03
B 4 9- 14 CaR 1.306E-02  2.31E-02
B 4-10- 1A CaAB 1.80E-03  3.20£-03
B 4 11- 1A CaAR 1.306-02 2.31E-02

2-UINDING TRANSFORMERS

~INPUT CODE-  --XT--  ~-KV1-  --K¥2-  --KUAT-  --KUAR-  -X/R-
T 2- 3-1 0.0287 0.48 0.21 150.00 150.004 2.82
STATIC LDADS

~INPUT CODE-  --KV--  ~—-KVA--  -PFlL-  LEAB/LAG

L o 51 0.21 3.49 6.85 LAG

L o 5-2 .21 0.57 0.50 LAG

Lo &1 0.21 0.29 0.85 LAG

L 0= &2 0.21 0.25 0.50 LAG

L o= 72-1 0.21 0.66 0.85 LAG

L o 7-2 0.21 0.09 0.50 LAG

Lo 81 0.2t 1.39 0.85 LAG

L o 82 0.21 1.22 ¢.50 LAG

L oo 9-1 0.21 0.41 0.85 LA6 E

L o= 9-2 .21 0.04 0.50 LAG ::‘5’5

L 0= 10-1 0.21 1.18 0.85 LAG - P4

L 0-10-2 0.2 0.78  0.50 LA 23 =

Lo 11-1 .2 1.54 0.85 LAG as~

L o~ 11-2 0.21 0.08 0.50 LAG g%
.-g-‘

SYSTEN EQUIVALENT x as =

~INPUT CODE- --FHVA-- --KVy-- -X/R-- Ui e

S 0 1-1 18.00 0.48 5.0 o N

ENTER COMMAND M Y
g
o J
%



1.

BSEP - Unit #1

Page Al13 of 113
Performed by: C.
>C

Checked by:

480 VAC Unit Sub 1E6

¢ 6-8¢

(.(.9d

-
N
@
4, 208/120 VAC Power Bissritutinn Panel 1EE
s s = - =
v ° ~ = o
- - - - -
o = o< — -
5. 6. -7, 8. '
R vy v ———— ——————  ————— —————
Pnl, Pnl, Pnl. Pnl Pnl,
1AB-TB 18-T8 18-RX 10 18

ASCOP MODEL #2




DUKE POYE™ COMPANY
ASDOP

STATION AND UNIT: BSEP-1 CASE TITLE: Model #2
Swgr. 1E6

STATIC LOADS _

Rated KVA Toad B T |
at Rated Power or
Voltage Factor Lag PF

KVA PFL LEAD/LAG

38§ 85 LAG LOCA RUN
625 5 LAG LOCA RUN
455 85 LAG LOCA RUN
021 5 LAG LOCA RUN
R96 LAG LOCA RUN
047 LAG LOCA RUN
176 LAG LOCA RUN
657 LAG LOCA RUN
274 LAG LOCA RUN
975 LAG LOCA RUN
214 LAG LIGHTLY LOADED RUN
867 LAG LIGHTLY LOADED RUN
228 LAG LIGHTLY LOADED RUN
011 LAG LIGHTLY LOADED RUN
395 LAG LIGHTLY LOADED RUN
LAG LIGHTLY LOADED RUN
LAG LIGHTLY LOADED RUN
LAG LIGHTLY LOADED RUN
LAG LIGHTLY LOADED RUN
LAG LIGHTLY LOADED RUN
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STATION AND UNIT: BSEP-1

2 - WINDING TRANSFORMERS

e op
InP.U. On Rating Of Rating Of KVA  Base Ratio
KVA Bus 1 Bus 2 Rating KVA

Rating Winding  Winding

KVATB X/R
xT KV, KV, KVAT (KVAT) (KVAT)

0.0333 0.480 X 150 2.82
0.0287 0.480 : 150 2.82

1Aq paxday)
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%
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STATION AND UNIT: BSEP-1 CASE TITLE: Model #2
Swgr. 1E6

BRANCH _ELEMENTS

REACTANCE RESISTANCE
(O'xﬂs) (G"'S)

0.0159 0.0177
0.0007 0.0007
0.0103 0.0183
0.0059 0.0105
0.0050 0.0089

E11 40 91y 3beq
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BSEF WRET WY 208/120 VOLT LOAD STuby Fat |
ERTER COmnaNe
NOU [N RUN MODE

DU YOU UANT TO WODIFY THE LOAD-FLOW PATA? (1=TES,0=ND)
GIVE TITLE OF RUM. 1T HAS TO PE <80 CHARACIERS

LOAE FLOU AND LIST ALL 00000

BO YOU UANT TO CHANGE THE ABDVE DATA?T (0=ND,C=CHANGE)
PO YOU UART ALL BUSES ODUTFUTED? (0=ND,1=YES,2=DEFAULT)

PULC FOUER COMFANY
AUXILIARY SYSTEM DESIGN
OFTINIZATION FROGRAN
(ASPOF)
BSEP UNIT W1 208/120 YOLT LDAR STURY
MODEL W2{SUGR 1E4) LOCA RUN

AS-BUILT WITH XFMR TAPPED AT -2.5%
BUS VOLTAGES,CURRENTS,AND FOUER FLOUS
CASE TITLE:LDAD FLOU AND LIST ALL
NO. OF BUSES= 9 NO. OF LINES= 8
SUING BUS ND.= 1
HO. OF LIERATIONS= 4
AES VOLTAGE ERROR= 0.000006 0.000004

05/ 19,83

DATE = 05/10/84
cee s-/0-3¢
Sl fu gyl

--------------------------------------------------- SUNMARY DF TAPS -~ e e e e e e e e e
FROM-EUS 10-pus TTAFS
2 3 -2.50
--------------------------- seessssssessess secsssme=s LINE FLOMS ~-o-- o e e e
°°°°°° LINE POUER FLOW------- LINE CURRENT
FROn-BUS 10-pUS KU KVAR Kva RAG(KA)
! 2 19.779 13.983 2.2 9.032
2 1 ~19.725 -13.9%% 24,151 0.032
2 3 19.725 13.534 24.150 0.932
2 -19.672 -13.787 24,023 0.072
4 19.682 15.782 24.00 0.072
4 3 19677 -13.77% 24,018 0.072
i 3 9.051 4.380 11.6°3 9.033
4 ) 1.818 .13 2.144 0.006
L 7 3.628 2.270 2’8 0.013
4 8 0.8%” 0.848 1.206 0.004
i § 4.510 .14 5.333 2,014

Aq payday)
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AS-BUILT WITH XFMR TAPPED AT -2.5%

FSEF USIT 81 208/120 VL) LOAD STubY PabE 3 05/10/84
~INFUT COBE- o=g§-- -~KVi- ~=-KV2- -~KVAT- -~KVaR- ~X/R-
P 2 ¥ 0.9333 0.48 . 150.00 150.00+ 2.82
STATIC LOADS
~19PUT COBE- S | an ~=~KVA-- -PFL- LEAD/LAG
L & 31 o 11.39 0.835 LAG
R & =2 o 1.463 0.50 LAG
L 0- & 1 '02' 2..5 '-.5 LAG
. O &2 ot 0.92 0.50 LAG
£t &= 719 o 4.5 0.85 LAG
- =3 | 34 ] 0.05 0.50 LAB
L 0 8- o e.78 0.85 LAG
L & 82 o 0.86 0.50 LAG
Lt & 9% o 5.7 0.85 LAG
P & %32 e 0.97 0.50 LAG
SYSIEm EQUIVALENT
~19FUT CORE- ~~FWVa-- -~K¥-- -2/8—
$ - -1 i5.00 0.48 5.0
ENTER COnnaND
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AS-BUILT WITH XFMR TAPPED AT -2
BSEP UNIT ®1 2087120 VOLT LOAD STEDY FAGE 3

-1NPUT CODE- e | Ao --KV1- -KV2- -~KVAT - --KVAB
F = 30 9.0287 0.48 . 150.00 150.00¢

STATIC LDADS
~-INPUT CODE- -~ -KVA-- -PFL-
- S~ 5.21 0.85
= I .87 0.50
- & 1.23 0.85
e- .01 0.50
0- 2.39 0.85
0- 9.02 30
0- 0.66 .85
0- 0.04 .0
0- 2.79 85
0- 0.49 - 30

SR S N N
. .

o000 9

.
NN NN

- N

SYSTEN EQUIVALENT

INPUT CORE- ~-~FRVA-- -=gV--

$ & 1-1 18.00 0.48
ENTER COmmand
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S007 MNDEL )
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Checked by: Una na, M .

Mode! #3
Pal. 31A

i
il

CASE TITLE:
Comment s

: m 9939

mid e | 829

STATIC LOADS

e | 22

WL OE

§
j
:

-

1-4-1
L-42
L-41
L-42




DUKE POWER COMPANY

ASDOP
STATICN AND UNIT: BSEP-1 CASE TITLE: Model #3
Pnl. 31A
2 = WINDING TRANSFORMERS
DATA
Reactance VoTtage  Voltage Top FOA XFMR XY to R
In P.U. On Rating Of Rating Of KVA Base Ratio
INPUT KVA Bus 1 Bus 2 Rating KVA Comments
CODE Rating Winding  Winding
KVATB X/R
T2-3-1 0.0273 0.480 0.208 30 30 0.63 LOCA RUN
| 7 o b | 0.0257 0.480 0.208 30 30 0.63 LIGHTLY LOADED RUN
23
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KSEP UNIT N1 208/i20 VOLT LOAD STUDY FAGE 1
ENTER COMNAND

HOU IH KUN HORE

PU YOU UANT TO MODIFY THE LOAD-FLOW DATA? (1=YES,0=ND)
GIVE TITLE OF RUN. IT HAS TO FE <BO CHARACIERS

LUAD FLOU AND LIST aLL

PO 10U WAHT TO CHANGE THE AROVE DAIA? (D=NOD,C=CHANGF )
PO YUU YANT ALL BUSES OUTFUTED? (0=ND,1=YES,2=DEFAULT)

DUKE FOMER COMFANY

AUXTLIARY SYSTEM DESIGN
OFTINIZATINN FROGRAM

(ASTOF)

00000

BSEF UNIT #1 208/120 VOLT LOAD Siuny

HOPEL K3{FPL 31A) LOLA KUH

---—----------.-----------------------------------------------_------—-----_--—-----_-----------_-----—-s----. -

AS-BUILT WITH XFMR TAPPED AT -2.5%
FUS VOLTAGES,CUKRENTS, AND FOUER FLOUS

CASE TITLE:LOAP FLOW AND LIST ALL

. OF BUSES= 4 NO. OF LINES= 3
SUING EUS NOD.= 1

HO. OF TTERATIONS: 4

ARS VOLTAGE ERKROK= 0.000002 0.000003

--------------------------------------------------- SUHMARY OF TAFS
FROM-FUS 10-KUs
2 3
----------------------------------- aeesranipenssnses LINE YLINE
"""" LINE POUER FLOU-~-~~--~ LINE CURRENT
FROM-RBUS 10-BUS Ky KV&R Kva HAG(KA)
1 2 0.866 0.603 1.055 0.001
2 | -0.866 -0.603 L0535 0.001
2 0.865 0.605 055 0.001
3 2 -0.864 -0.602 1.053 0.003
) | 4 0.864 0.601 .053 0.008
4 3 -0.864 -0.601 1.053 0.003

- — - -~

05/10/34

PATE = 9%5/10/31
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RSEF UNIT %1 2087120 VOLT LOAD STUDY FAGE 1 /10784

ENTER COMMAND

NOU IN RUN MODE

PO YOU UANT T0 MODIFY THE LOAP-FLOW DATA? (1=YES,0=ND)

GIVE TITLE OF RUN. IT HAS 10 BE <BO CHARACIERS

LUGK FLOV AND LIST ALL 00000
PO YOU UART TO CHANGE THE AROVE DATA? (0=ND,C=CHANGE)

PO YOU UANT ALL BUSES OUTPUTERY (0=ND,1=YES,2:DEFAULT)

DPUKE FOUER COHPANY '
AUXILIARY SVYSTEM PESIGH
OFTIMIZATION FROGRAM
(ASIOF)
ESEF UNIT 1 2087120 YOLT LOAR STUDY
HODEL W3(FNL 31A) LIGHILY LOADED RUN

PATE = 65/10/84
CPC s r0-8¢
(. _';/",/'-'J ’)

----—--.--------------------------------------o------_--------_-----»--_---..-—------—---—-----------------------------_

AS-BUILT WITH XFMR TAPPED AT -2.5%
BUS VOLTAGES,CURKENTS,AND POUER FLOUS

CASE TITLE:LDAD FLOV AND LIST &LL 00000
HO. UF BUSES= 4 NO. OF LINES= 3
SUING KUS NO.= 1§
HO. OF IIEKATIONS: 4
ABS VOLTAGE ERKOR= 0,000001 0.000002
--------------------------------------------------- SUMMARY OF TAPG= === oo e e e e e e e e e e
FROM-KUS T0-KUS L1AFS
2 3 -2.50
--------------- shERTetslerrrssssnreisaensnedeansveen LI FLIID =ooonmesmanconunon o mum et b s s e kansmboibns
------- LINE FOUER FLOW-====~~ LINE CURKENT O s
FROM-KUS 10-BUS ] KYAR KVA NAGLEA) 1%
1 2 0.560 0.388 0.681 0.001 -3 -
...................................................................... aii
v W
2 1 ~0.560 -0.388 0.4 0.001 Fe,
2 3 0.555 0.388 0.6 0.001 Y
3 2 -0.554 -0.389 0.676 2.00 }\At\w
3 4 0.544 0.384 0.666 0.002 *»
..................................................................... a0
4 3 -0.544 -0.384 0.666 0.002 6\¢
s
o | ’
<3

R R A RN R R
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Page A3l of 113

Performed by: C&C é-6 -8 ¢
Checked by: S¢. &-C-%¢

BSEP - Unit #]

¥ 480 VAC MCC nGA

B1-2-1A

B3-4-1A

ASCOP MODEL =43



DUKE POWER COMPANY
ASDOP
STATION AND UNIT: BSEP-1 CASE TITLE: Model #4
Pnl. 1A-DG

STATIC LOADS

DATA
Rated KVA Toad Cead
Rated at Rated . Power : or
Iglcﬂ Voltage Voltage - Factor Lag PF Comments
C
KV KVA PFL LEAD/LAG
L-4-1 0.208 12.363 0.85 LAG LOCA RUN
L-4-2 0.208 0.209 0.5 LAG LOCA RUN
L-4-1 0.208 8.429 - 0.85 LAG LIGHTLY LOADED RUN
L-4-2 0.208 0.018 0.5 LAG LIGHTLY LOADED RUN

D :hq payday)
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DUKE POWER COMPANY

ASDOP
STATION AND UNIT: BSEP-1 CASE TITLE: Model #4
Pnl. 1A-DG
2 = WINDING TRANSFORMERS
DATA
Reactance Voltage VoTtage Top FOA XFMR X to R
In P.U. On Rating Of Rating Of KVA Base Ratio
INPUT KVA Bus 1 Bus 2 Rating KVA Comments
CODE Rating Winding  Winding
KVATB X/R
XT KV, KV, AT A (K\/MT)
231 0.0273 0.480 0.208 30 30 0.63 LOCA RUN
T2-3-1 0.0257 0.480 0.208 30 30 0.63 LIGHTLY LOADED RUN
|
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RSEF UNIT ®1 2087120 VOLT LOAD Stuby
ENTER COMMAND

NOU IN RUN HODE

BU YOU UANT TO NODIFY THE LOAB-FLOW DATA? (!=YES,0=ND)
GIVE TITLE OF RUN. IT HAS TO BRE <80 CHARACTERS

LOAD FLOU AND LIST ALL

DO YOU UANT TO CHANGE THE AROVE DATAT (0=ND,C=CHANGE)
PO YOU UANT ALL BUSES DUTFUTED? (0=NO,1=YES,2=DEFAULT)

DUKE POUER COMPANY

AUXILIARY SYSTEN DESIGW

OFTIMI

FAGE 1

0/ 1uiBY

00000

y PAIE = 65/10/84

ZATIUN FROGKAH

vk
(ASBOF) L 9

ESEP URIT M1 208/120 VOLT LOAD STuRY

MODEL Wa(P

.----------------g----~-------------—-----------------—---------------—-—---------—--n---—-------——---. ..............

NL 1A-D'G) LOCA RUN

-BUILT WITH XFMR TAPPED AT -2.5%

BUS VOLTAGES,C
CASE TITLE:LDAD FLOW ANDP LIST ALL
NO. OF PUSES= 4 NO. OF LINES= 3
SUING BUS NO.= 1
NO. OF ITERATIONS= 4
AES VOLTAGE ERROR= 0.000003 0.00000?

--------------------------------------------------- SUM
FROM-BUS
2
------- LINE POUER FLOW-------
FROW-BUS 10-RUS Ky KYAR KA
1 2 9.143  5.737  10.794
2 1 =9.106  -5.734  10.761
2 9.106  5.734  10.760
3 2 -8.915  -5.614  10.535
3 ‘ 8.915  S5.614  10.535
: 3 -8.895  -5.610 10,517

URRENTS ,AND FOUER FLOWS
00000

10-RUS Z1AFS
3 =2.50
LINE FLOUS

- -

LINE CURKENT
HAG(KA)

-

-

L R N e R RN R SRR
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BSEF UNIT W1 2087120 VOLT LOAD STubY FAGE 1 Uy /1084
ENTER COMMNAND

HOU IN RUN MODE

PO YOU VWANT TO MOPIFY THE LOAD-FLOW DATA? (1=YES,0=ND)

GIVE TITLE OF RUN. IT HAS TO BE <80 CHARACTERS

LOAD FLOU AND LIST ALL 00000
PO YOU WANT TD CHANGE THE AROVE DATAT (0=ND,C=CHANGE)

PO YOU UANT ALL BUSES OUTPUTER? (0=NO,1=YES,2=DEFAULT)

DUKE POVER COMPANY ‘ PATE = 65/10/84
AUXILIARY SYSTEM DESIGN o 270 -
OFTINIZATION FROGKAH i i ,8...
(ASBOF) L Y ‘1]

BSEF UHIT W1 2087120 VOLT LOAD STUDY
HODEL WA(FNL 1A-DG) LOUA RUN

- - - - - - - -

~BUILT WITH XFMR TAPPED AT -2.5%
BUS VOLTAGES,CURRENTC ,AND FOUYER FLOWS
CASE TITLE:LOAD FLOU AND LIST ALL 00000
NO. OF BUSES= 4 NO. OF LINES= 3
SUING BUS ND.= 1
NO. OF ITERATIONS= 4
AE5 VOLTAGE ERROR= 0.000003 0.000002

--------------------------------------------------- SUNNARY OF TAPS-----cm-mcm e ecmemcecmcccmcmme e ————— e m e m e
FRO%-BUS 10-RUS X1AFS
2 3 -2.50
----------------------------------------------------- L T
------- LINE POVER FLOW--=-~==  LINE CURKENT oD
FRON-BUS 10-RUS Ky KYaR K94 HAG (KA) § Sa
1 2 9.143 $.737  10.794 0.014 o
--------------------------------------------------------------------- '&g >
2 1 -9.106  -5.734  10.741 0.014 ga"‘
2 3 9.106 5.734  10.760 0.014 ..g‘-’..
..................................................................... T
3 2 -8.915  -5.614 10,535 0.032 VA
3 4 8.915 5.614 10.535 0.032 n k
] 3 -8.895  -5.410 10,517 0.032 {\ N
AN
! \
)
------------------------------------------------------ R e T —— R
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BSEF UNLT W1 2087120 vOLY lbﬁl STubY

ENVER CONMAND

HOU IN RUN MNODE

PO YOU UANT TO MODIFY THE LDAD-FLOY DATA? (1=YES,0=NG)
GIVE VITLE OF RUN. IT HAS T0 BE 40 CHARACTERS

LOAD FLOU AND LIST ALL

FaGE 1

DO YOU UANT TO CHANGE THE AYOVE DATAS (0=NO,C=CHANGE)

PO YOU UANT ALL BUSES OUTPUTED? (0=NO,1=YES,2=DEFAULT)

DUKE FOUER COMPANY

CASE TITLE:LOAD FLOW AND LIST ALL
NO. OF BUSES= 4 NO. OF LINES=
SUING BUS NO.= 1

NO. OF ITERATIONS= 3§

ABS VOLTAGE ERROR=

FRON-RUS T0-RUS Z1AFS
2 3 =2.50
----------------------------------------------------- LINE FLOWS ~=-vmmmmmme e
------- LINE POUER FLOW--~---- LINE CURRENT

FRON-RUS T0-RUS K¥ KVAR KVA HAG (KA)

1 2 7.813 4.836 9.188 0.011

2 1 =779 -4.834 9.169 o.on

2 7.790 4.834 9.148 0.01

3 2 ~7.686 -4.7869 9.045 0.024

3 4 7.685 4.769 7.044 0.024

4 3 ~7.673 ~4.767 9.033 0.024

------------------------------------------------------

00000

AUXILIARY SYSTEM DESIGN
OFTINIZATION PROGRAN

(ASDOF)

BSEP UNIT W1 2087120 VOLT LOAD STUDY
MODEL WA(PNL 1A-DG) LIGHILY LOADER RUN

B ERCACRE RN RDE D GE T - .S e emen

AS-BUILT WITH XFMR TAPPED AT -2.5%
BUS VOLTAGES,CURRENTS,AND FOUER FLOUS

3

0.000000 0.000001

-----------.--------------------—_-----------------

0'00'00“‘llOllﬂ(’AltO.l‘Il|ll0lll'ill

- - -

05/106/84

DAIE = 05/10/84

CrRC s-r0-94
SC. =he i)
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BSEP - Unit #1

] 480 VAC MCC 1CB

B1-2-1A

B3-4-1A

—
Pnl. 318

e-60-89
C-C.%y



DUKE POWER COMPANY

ASDOP
STATION AND UNIT: BSEP-1 CASE TITLE: Model #5
Pnl. 318
STATIC LOADS
DATA
" Rated KVA Load Lead
Rated at Rated Power or
INPUT Voltage Volitage Factor Lag PF Comments
CODE
KV KVA PFL LEAD/LAG
L-4-1 0.208 0.785 0.85 LAG LOCA RUN
L-4-2 0.208 3.358 0.5 LAG LOCA RUN
L-4-1 0.208 0.888 0.85 LAG LIGHTLY LOADED RUN
L-4-2 0.208 0.140 0.5 LAG LIGHTLY LOADED RUN
Note: Revision 1 of this calculation reduced the LOCA run load value (L-4-2) given above.
With this reduced load value, the actual panel voltage would be slightly greater |
than the value derived in this calculation. Since this was a more conservative
treatment of the model, new ASDOP runs were not performed.
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DUKE POWER COMPANY

ASDOP
STATION AND UNIT: BSEP-1 CASE TITLE: Model #5
Pnl. 318
2 - WINDING TRANSFORMERS
DATA
Reactance Voltage Voltage Top FOR XFMR X to R
In P.U. On Rating Of Rating Of KVA Base Ratio
INPUT KVA Bus 1 Bus 2 Rating KVA Comments
CODE Rating Winding  Winding
XT KV, KV, B A (:\II:T)
T2-3-1 0.0273 0.480 0.208 30 30 0.63 LOCA RUN
12-3-1 0.0257 0.480 0.208 30 30 0.63 LIGHTLY LOADED RUN
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DUKE POWER COMPANY

ASDOP
STATION AND UNIT: BSEP-1 CASE TITLE: Model #5
Pnl. 318
BRANCH ELEMENTS
BRANCH REACTANCE RESISTANCE

INPUT CODE TYPE (OHMS) (OHMS)

X R

B1-2-1A Cable 0.0063 0.0827

B3-4-1A Cable 0.0009 0.0051
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FSEP UNIT W1 2087120 VOLT LOAD STUDY FAGE 1 05,/16/83
ENTER CONMAND

NOU IN RUN HODE

PO YOU UANT TO NODIFY THE LDAD-FLOU DATA? (1=YES,0=ND)

GIVE TITLE OF RUN. IT HAS TD BE <BO CHARACTERS

LOAD FLOW AND LIST ALL 00000
DO YOU UANT 10 CHANGE THE ABROVE PATA? (0=NO,C=CHANGE )

DO YOU UANT ALL BUSES OUTPUTED? (0=NO,1=YES,2=DEFAULT)

BUKE POVER CONFANY DATE = 95/10/94
AUXILTARY SYSTEM DESIGN ; o i
OFTINIZATION FROGEAK (fb ‘('f” 9‘/
(ASBOF) Sl A A ]
BSEP UNIT W1 2087120 VOLY LOAD STUDY
HODEL WS(FHL S1B) LOCA RUN

- - N S PR D 5 O e W 5 P A . - ———

BUS VOLTAGES,CUFRENIS,AND POULR FLOUS
CASE TITLE:LOAD FLOU AND LIST ALL 00000
NO. OF BUSES= 4 NO. OF LINES= 3
SUING BUS NOD.= 1
HO. OF ITERATIONS= 4
ABS VOLTAGE ERROR= 0.000003 0.000003 !

q paxday)
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--------------------------------------------------- SUMMARY OF TAF S === = e e e e e e e e
FROA-BUS 10-kUS 1TAFS
2 3 -2.50
----------------------------------------------------- LINE FLOUS = oo e e e e e e e e e
------- LINE POVER FLOW-------  LINE CURRENI
FRON-BUS 10-BUS Ky KVAR KVA HAG (KA )
1 2 1.991 2,794 3.431 0.005 -
2 1 -1.986  -2.794 3.428 0.005
2 1.986 2.794 3.427 0.005
3 2 ~1.966  -2.781 3.406 0.019
3 . 1.967 2.780 3.406 0.010
f 3 -1.965  -2.780 3.404 0.019
------------------------------------------------------ BUS BRI~ e e e e e
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EsLb Udil WY 2087120 VULY LUAl STupy 65/19/84

ENTER CONNAND

NOU IN RUN NODE

DO YOU UANT 1O WODIFY THE LOAD-FLOUW DATAY (1=YES,0-ND)

GIVE T1ILF OF RUN. 11 HAS 10 BE <8O CHARACIERS

LOAR FLOW AuD LIST ALL 00000
DU YOU UANT TO CHANGE THE AROVE PATA? (0=MO,C=CHANGE)

U YOU UANT ALL BUSES OUTFUTER? (0=N0, 1=YES, 2=NEFAULT)

BUKE FOUER COMFANY . DATE = 9%/10/89
AUXILIARY SYSTEM DESIGN
- 10~
OFTINIZATION FROGKAN crC J’ oy '8</
CASROP) gl - R

BSEF UNIT W1 208/120 VOLT LOAD STUBY
HODEL WSUFHL 318) LIGHILY LOADED FUN

.--------------------------------------—--—-------------‘----------—---------.

AS-BUILT WITH XFMR TAPPED AT -2.5%
FUS VOLTAGES,CURRENTS,AND FOUER FLOWS
CASE TITLE:LOAD FLOW AND LIST ALL 00990
NO. OF BUSES= 4 NO. OF LINES:= 3
SUING BUS NO.= 1
NO. OF ITERATIONS: 4
AES VOLTAGE ERKOR= 0.000001 0.000002

- - - - -

--------------------------------------------------- SUNMARY OF TAPS === === oo oo e e e em
FRON-KUS 10-KUS LIAFS
2 3 -2.50
----------------------------------------------------- L

------- LINE FOUER FLOW- ~~=-=~  LINE CURKENI o5 S
FRON-BUS 10-bUS Ky KVAR KVa HAG(KA) 235
1 2 0.898 0.540 1.102 0.001 o
_____________________________________________________________________ " >
ag =
2 1 -0.897 -0.439 1.102 0.001 ca
2 0.896 0.639 1.100 0.001 o 39.
""""""""""""""""""""""""""""""""""""""" lA - :
3 2 -0.894 -0.438 1.099 0.003 N o

f 0.892 0.4638 1.092 0.003 ~

..................................................................... PNLE

1 3 -0.892 -0.438 1.09% 0.003 N

'~
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BSEP - Unit #1

480 VAC MCC DGB
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Pnl. 1B-DG

ASDOP MODLL #6



DUKE POWER COMPANY

A5D0P
STATION AND UNIT: BSEP-1 CASE TITLE: Model #6
Pnl. 1B-DG
STATIC LOADS
DATA
Rated KVA Toad — Lead
Rated at Rated Power or
és:gT Voltage Voltage - Factor Lag PF Comments

KV KVA PFL LEAD/LAG
L-4-1 0.208 12.630 0.85 LAG LOCA RUN
L-4-2 0.208 0.198 0.5 LAG LOCA RUN
L-4-1 0.208 6.765 - 0.85 LAG LIGHTLY LOADED RUN
L-4-2 0.208 0.013 0.5 LAG LIGHTLY LOADED RUN
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DUKE POWER COMPANY

ASDOP
STATION AND UNIT: BSEP-1 CASE TITLE: Model #6
Pnl. 1B-DG
2 - WINDING TRAN<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>