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1. 0 . PURPOSE l
j. .

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:
|
i

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

Defining modes of plant operation requiring analysis in order I*

to demonstrate electrical distribution system adequacy.

Modeling and analyzing the distribution system in crder to*

determine distribution panel- bus and load termin 21 voltages for !
each mode of operation.

Comparing 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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A

' 2.0 SUMARY

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 g
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. I

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. f MODES OF OPERATION ANALYZED

The 208/120.VAC system was analyzed for LOCA Run and Shutdown modes of opera-
tion. .-The 1.0CA 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 (ASD0P) 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-
i tions. The hand calculations were performed as follows:

-Load impedance was computed using the load KVA and load voltage*

rating.

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 voltage 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 E0UIPMENT VOLTAGE CRITERIA

The voltage. criteria used in this study are as follows:

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.

g.
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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

All 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
Load-(Shutdown) operation was obtained by multiplying the Normal Load value
by 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.

All cable impedance calculations by Duke Power Company personnel were performed
with the aid 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 four.d 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 transformer 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 tolerancc , thereby
producing the minimum voltage drop across the transformer and maximum panel
voltage.

6.2 EQUATIONS AND COMPUTER PROGRAMS

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

Hand calculations were performed using standard textbook equations which are
demonstrated in Appendix B.

|
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i.. 7.0 STUDY RESULTS-

' Calculations were' performed for the Shutdown and LOCA Run conditions in order
' to determine the distribution panel and load terminal voltages. AS00P 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 panels
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 ASD0P 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 termin.1 |I. voltages outside the range specified by study criteria. Voltages at all other-
loads analyzed cet the study criteria. The undervoltage condition at the three ||loads ' as caused by a combination of heavy load and long cable runs. In thew-

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

'

Details of the individual circuit modification are included in Table 8-1.one.

With the tap change and tbc 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. -Th6 results of the modifications are demen-'

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.-

.
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TABLE 7-1
BSEP - Unit #1

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

PANEL LOCA RUN VOLTAGES 1 Shutdown Voltages 2
(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

1A-TB 0.9699 0.9690 0.9493 1.0928

31AB 0.9718 0.9641 0.9641 1.0938

1C 0.9718 0.9428 0.9428 1.0938

1A 0.9716 0.9658 0.9508 1.0938

1AB-RX 0.9706 0.9685 0.9696 1.0937

1AB 0.9716 0.9555 0.9634 1.0938

1A-RX 0.9700 0.9671 0.9693 1.0928

1AB-TB 0.9658 0.9619 0.9023 1.0922

1B-TB 0.9712 0.9703 N/A 1.0950

1B-RX 0.9707 0.9694 N/A 1.0948

ID 0.9718 0.9113 N/A 1.0953

IB 0.9715 0.9600 0.9581 1.0951

31A 0.9549 0.9539 0.9543 1.0802

1A-0G 0.9554 0.9547 0.9532 1.0793

31B 0.9548 0.9005 0.9431 1.0863 pyy
1B-DG 0.9472 0.9460 0.9444 1.0823 ;!|',,T,

U
Notes: % " *.,

" g ,_.
1. Acceptance Voltage 2 0.90 p.u. on a 115V base q .. #

OD
2. Acceptance Voltage s 1.10 p.u. on a 115V base N

no
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TABLE 7-2
.BSEP- . Unit 12-

, e

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

_

' PANEL LOCA RUN VOLTAGES 1 . Shutdown Voltages 2-

-(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-

'T

-2A-TB 0.9607 0.9526 0.9499 1.0753
32AB '0.9639 0.9632 'O.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
28-TB 0.9658 .0.9649 N/A 1.0794 i

28-RX 0.9654 0.9636 N/A 1.0792
20 0.9676 0.9303 0.9589. 1.0803
28 0.9674 0.9560 0.9546 1.0802 SU!
32A 0.9789 0.9756 0.9785- 1.0986 R AE
2A-DG 0.9711 0.9682 0.9682 1.0940 E| " -328 0.9697 0.9551- 0.9091 1.0971 ' "o
2B-DG 0.9720 0.9666 0.9686- 1.0964 E"E ,

"Y-
Notes: "^

-

441. Acceptance. Voltage 2 0.90 p.u. on'a 115V base Og
2. Acceptance Voltage 5 1.10 p.u. on a 115V base

4 |
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8.0 CONCLUSIONS AND REC _0MMENDATIONS l

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 i

voltage is not great enough to present a significant concern, a tap change of- I
transformers GF4 and GF6 from -2.5% to nominal is recommended .to correct this
situation. In addition, the cable changes shown in Table 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.

.

5
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TABLE 8-1
BSEP. UNITS 1 & 2

Reconnended Load Feeder Cable Modifications -

-

Load Terminal
Cable Panel Voltage Load ~ . Voltage
Length |Vpl @ 115 VAC |S| |V(| @ 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 I

Replace with two #12 cables 648- 0.9634 882 ,0.9183'

2D 12 As-built with one #12 cable 1961 0.9676 240 0.8929-
Replace with two #12 cables 1961 0.9676 240 0.9303

9k' I
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T9.0 ~ CALCULATION DOCUMENTATION

A. . PROBLEM: 'See Section 1.0

B. RELATIONSHIP TO QA' CONDITION: Nuclear Safety-Related (QA Condition 1)

C. DESIGN METHODS: ASD0P computer program and standard engineering practices
and techniques

D .- APPLICABLE CODES AND STANDARDS (Name, Number, Date, Revision): N/A

E. OTHER DESIGN CRITERIA: None

F. RELATED SAR CRITERIA (PSAR or FSAR, Page, Amendment) Updated FSAR dated
7/19/82

G. CALCULATIONS ------------------------------------- Appendix B

H. ASSUMPTIONS ----------------------------------- --- Secti o n 5. 0

I. REFERENCES --------------------------------------- __ N/A

J. CONCLUSION --------------------------------------- Section 8.0

|
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Model One Lines

ASD0P Inputs and Outputs
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BSEP - Unit #1

1. 480 VAC Unit Sub IES

5.
A
b

2. --

WW T2-3-1
&P

3.

5
4
d

4. 208/120 VAC Power Distribution panel 1E5

i i i i i 7 7a a E E E E E,

5. 6. 7. B. 9, 10. 11.

Pn1 ' Pn1. Pnl . Pnl . Pnl . Pn1. Pnl .
IA-TB 31AB IC 1A 1AB-RX 1AB 1A-RX
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DUKE POWER COMPANY
ASDOP

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

STATIC LOADS

DATA
Rated KVA Load Lead

Rated at Rated Power or
INPUT Voltage Voltage- Factor lag PF Comments
CODE

KV KVA PFL LEAD / LAG

L 5-1 .208 3.695 .85 LAG LIGHTLY LOADED RUN
L-5-2 .208 0.566 .5 LAG LIGHTLY LOADED RUN
L-6-1 .208 0.288 .85 LAG LIGHTLY LOADED RUN
L-6-2 .208 0.250 .5 LAG LIGHTLY LOADED RUN
L-7-1 .208 0.665 .85 LAG LIGHTLY LOADED RUN
L-7-2 .208 0.090 .5 LAG LIGHTLY LOADED RUN
L-8-1 .208 1.386 .85 LAG LIGHTLY LOADED RUN
L-8-2 .208 1.219 .5 LAG LIGHTLY LOADED RUN
L-9-1 .208 -0.406 .85 LAG LIGHTLY LOADED RUN
L-9-2 .208 0.040 .5 LAG LIGHTLY LOADED RUN gyy
L-10-1 .208 1.177 .85 LAG LIGHTLY LOADED RUN g ',,'g
L-10-2 .208 0.780 .5 LAG LIGHTLY LOADED RUN go,
L-11-1 .208 1.538 .85 LAG LIGHTLY LOADED RUN a! *L-11-2 .208 0.078 .5 LAG LIGHTLY LOADED RUN g a o.,
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DUKE POWER COMPANY.

A500P

STATION AND UNIT: BSEP-1 CASE TITLE: Model #1-
Swgr. 1E5

BRANCH ELEMENTS

BRANCH REACTANCE RESISTANCE.
INPUT CODE TYPE (OHMS) (OHMS)

X R
,
.

'

B1-2-1A Cable O.0238
. 0.0259

'
B3-4-1A Cable 0.0010 O.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

84-9-1A Cable 0.0130 0.0231

84-10-1A Cable 0.0018 0.0032
'

84-11-1A Cable O.0130 0.0231 gyy
2 a%

E!R
gmg.
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AS-BUILT WITH XFMR TAPPED AT -2.5% "

SSEP UN!I El 208/120 VOLT LOAB SIUDY PAGE O 05/10/84

4 10 2.148 2.084 2.992 0.009
4 11 2.339 1.524 2.792 0.008

.._ _ __........ .... ______..__.. ....................__._____

5 4 -5.916 -4.211 7.262 0.022
.............. .......................................... ..__.......

& 4 -0.419 -0.501 0.653 0.002
*......-____- =......=- - __.. ................. .__.._........___...

7 4 -0.770 -0.788 1.102 0.003
.._........................... _............................... ....

8 4 -3.088 -3.154 4.414 0.013
"

_ _= ........

? 4 -1.519 -0.980 1.807. 0.005
....................____...__............._...... ......__ ==.__

10 4 -2.147 -2.083 2.992 - 0.009
.............................. . ....- __ -- ..........-- .....-

11 4 -2.334 -1.521 2.786 0.008

... ...... ...______.............. ____.. ....J ... 9US DATA----------====== - ----------------- ----------

seossesteessssssLOAgesssssssssesesses

---------VOLTAGE--------- ----6ENERATION---- ------N0iOR------- ------STATIC------ ------MISMATCH-----
NO. NAME NAGIFul ANGIDEE) BASE (KV) Ku KVAR KU KVAR KU KVAR KU kVAR

I SU6RIE5 0.9148 -10.92 0.480 16.33 13.43 0.00 0.00 0.00 0.00 0.0000 0.0000
2 XFMRP 0.9133 -10.93 -0.480 0.00 0.00 0.00 0.00 0.00 0.00 -0.0004 -0.0004
3 XFMRS 0.9322 -11.10 0.208 0.00 0.00 0.00 0.00 0.00 0.00 0.0117 0.0043
4 FNLIE5 0.9314 -11.10 0.208 0.00 0.00 0.00 0.00 0.00 0.00 -0.0104 -0.0042
5 FNL1AIB 4.9295 -11.09 0.208 0.00 0.00 0.00 0.00 5.92 4.21 -0.0000 0.0000
& FNL3 TAB 0.9313 -11.10 0.208 0.00 0.00 0.00 0.00 0.42 0.50 -0.0000 -0.0001
7 FNLIC 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 r;;7 ;=
9 PNLIABRI 0.9302 -11.10 0.208 0.00 '0.00 0.00 0.00 1.52 0.98 -0.0000 0.0000 g y,jg

10 PNLIAB 0.9311 -11.10 0.208 0.00 0.00 0.00 0.00 2.15 2.08 0.0000 -0.0002 ;-Q 3,
11 rNLIARX 'O.9296 -11.09- 0.208 0.00 0.00 0.00 0.00 2.33 1.52 0.0000 0.0000 cL g as

RELEASE 9, 10/1/79 cr ot o
%c -*ENTER CONNAND cr ,,

..
DJ

DRANCH ELEMENTS Cgp++++CAftt OR 9tS++++ +++++CAPLE++++++ ++++++++++++9US*++++++++++++ +*REACIOR OR CAPACIl0R+++
-INFUT CODE- TIFE ----X---- ----R---- NO.-SIZE 4-FI-- ---X /F 1 -- ---R/FT-- --F I-- --X(FU)- --IR-- - -l; V --

9 1- 2- I A CAB 2.3OE-02 2.59E-02 es %\ -*

B 3- 4- I A CAD 1.00E-03' l.10E-03 $' e(
D 4- 5- I A CAD 5.10E-03 9.10E-03 .yqhg

J
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, AS-8UILT WITH XFMR TAPPED AT -2.5%

BSEP UNIT Il 208/120 VOLT LOAB STUBT FA6E 3 05/10/84'
'

B 4 4- IA CAB 4.00E-03 7.20E-03
, B 4- 7- 1A CAB 2.40E-03 4.60E-03
I B 4 0- 14 CAB 2.10E-03 2.10E-03

3 4 ~ 9- 1 A CAB 1.30E-02 2.3tE-02
'

3 4- 10- 14 CAB -1.80E-03' 3.20E-03 ,

9 4- 11- I A CAB 1.30E-02 -2.31E-02
i

2-UINDING 18ANSFORNERS
-INFUT COBE- --IT-- --TVI- --KV2- --KVAT- --KVAB- -X/R-
T 2- 3- 1 0.0333 0.49 0.21 150.00 150.00* 2.82

STATIC LOABS
-!NFUT COBE- --KV-- ---KVA-- -PFL- LEAD / LAG
L 0- 5- 1 0.21 7.39 0.85 .LA6,

L 0- 5- 2 0.21 1.13 C.50 LA6
L 0- 4- 1 0.21 0.27 0.85 LAG

L 0- 6- 2 0.21 0.50 '0.50 LAG

L 0- 7- 1 0.21 0.66 0.85 LAG-
L 0- 7- 2 0.21 0.65 0.50 LAG

L 0- 3- 1 0.21 2.68 0.85 LA6
L 0- 3- 2 0.21 2.57 0.50 LA6
L 0- 9- 1 0.25 2.02 0.85 LAG

L 0- 9- 2 0.21 0.08 0.50 LAG rs ,s ao

L 0- 10- 1 0.21 2.00 0.85 LA6 5I % 55
L 0- 10- 2 0.21 1.54 0.50 LAG Er I"
L 0- 11- 1 0.21 3.09 0.85 LA6 ELil 35

frElcgL 0- 11- 2 0.21 0.15 0.50 LA6 .

.. cr

SYSTEN FOUsVALENT I5UI
(g gg '#-INFUT COBE- --FMUA-- --KU-- -I/R--

$ 0- 1- 1 18.00 0.48 5.0 rs

fh[ENIER CONNANI
os
* 6%
C% %

Es*

ao .
AD
$
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PSEP.DNIT El 2D8/120 V8ti LOAD Slutf FAGE I 105/10/64

ENTER CON #AND

NOU IN RUN NODE

90 100 UANT TO NSBIFT THE LOAD-FLOS PATA? (l=YES,0=NO)
SIVE TITLE OF RUN. IT NAS TO DE (80 CHARACTERS
LOAD FL88 AND LIST ALL 00000
DO TSU BANT TO CHANGE THE ADOYE DATA? (0=NO,C= CHANGE)
PO TOU UANT ALL BUSES OUTPUIEB? (0=NO,1=TES,2=DEFAULil

DUKE POSER COMPANT *

DA1E = 05/10/84'
AUXILIART SYSILM DESIGN

0FTINIZATION FROGRAM gg gg,g-- -

(ASDOF) - (. 7)b' [T. ]
DSEF UNIT El 208/120 UOLT LOAB SIUBT

MODEL Bl(SU6R IE5) LISHILY LOADED CASE UllN SUYD V0=1.017
.___.____.___. _____...__ ......._____.____............ ____..._____...._____..__...._ _ ______ __.______

AS-Bull.T WITH XFMR TAPPED AT -2.5%
DUS VOLTAGES, CURRENTS.AND POWER FLOUS

CASE TITLE:LOAB FLOW ANS LIST ALL 00000
NO. OF BUSES = 11 NO. OF LINES = 10
SulNG BUS NO.= 1

NO. OF ITERATIONS = 4

ABS VOLTAGE ERROR = 0.000001 0.000007
.=-

_
=...______........._____....__.....__.....--SUNNART OF TAPS--------------- = ===-.--__.__--__--__________

FROM-pus To-BUS ZIAPS
2 3 -2.50

------------------------------------------------------ LINE FLOUS =-----------------== - =------------------

-------LINE POWER FLOW------- LINE CURRENT
FROM-DUS 10-905 RU KVAR KVA NAG (KA)

1 2 10.242 8.225 13.136 0.015 '

.......__...___....__.........___..._ _......==-- _ - ___..________

2 1 -10.224 -8.208 13.111 0.015 [?;f;?2 3 10.219 8.203 13.!04 0.015 p| :($g
---_=___ x- o3 2 -10.207 -8.174 -13.078 0.035 E'k;,;,3 4 10.233 8.181 13.102 0.035

... ____..... ..__.___.__...._________........__.__...___.___....__._ 4[ cx 1o
.4L4 7

4 3 -10.229 -8.178 13.096 0.035
P rg :.: .4 5 3.759 2.675 4.614 0.012

-

&.4 4 0.404 0.404 0.573 0.002 es W4 7 0.448 0.4&f .0.814 0.002 !*

.4 8 f.965 1.942 2.777 0.007 rs es

9f' ds
'

4 T 0.401 0.273 0.4R5 0.001 O.
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:AS-Bull.T WITH XFMR TAPPED AT -2.5%

BSEP UNIT Ol 298/120 VOLT LOAB STUBT PAGE 2 05/10/84
~

4 to 'I.527 1.423 2.087 0.006
4 11 1.478 0.964 1.764 0.005

........ . ..__ ..............__......... ................... --

5 4 -3.755 -2.672 4.609 0.012
..... ..-_... .__...............-_ ..............--................

& 4 -0.406 -0.404 0.573 0.002

7 4- -0.667 -0.467 0.816 0.002
.................. .........___....................--......._..__

8 4 -1.945 -l.?62 2.777 0.007
......... ... ............. ................-- .....==____ ...--

? 4 -0.401 -0.273 0.485 0.001
= _...................--

le 4 -1.527 -1.423 2.087 0.004
____ ..==___ _-

11 4 -1.477 -0.963 1.763 0.005

------------------------------------------------------BUS DATA -- ---------=- -- - --------------------

setesseessssesesLOADt*****ettesesstes
---------VOLTAGE--------- ----GENERATION---- ------N010R------- ------STATIC------ ------HISMATCH-----

P0. NAME NAGIFUt ANGIBEEl BASEIKVI KU KVAR KU KVAR KU KVAR KU IVAR

1 SU6RIE5 1.0266 -4.81 C.484 10.24 8.22 0.00 0.00 0.00 0.00 0.0000 0.0000
2 IFMRP 1.0244 -4.82 0.489 .0.90 0.00 0.00 0.00 0.00 0.00 -0.0042 -0.0046
3 IFNRS 1.0488 -4.89 0.208 0.00 0.00 0.00 0.00 0.00 0.00 0.0246 0.00/8
4 FNLIES 1.9483 -4.89 0.298 0.00 0.00 0.00 0.00 0.00 0.00 -0.0253 -0.0076
5 FNLIATB I.9473 -4.88 '0.298 0.00 0.00 0.00 0.00 3.74 2.67 0.0002 0.0001
4 FNL3 TAB 1.0482 -4.89 -0.208 0.00 0.00 0.00 0.00 0.41 0.40 0.0007 0.0003 es -a o

7 FNLIC 1.0482 -4.39 0.208 0.00 0.00 0.00 0.00 0.67 0.47 0.0021 0.000* j[Qjs

8 FNLIA 1.9482 -4.89 9.208 0.00 0.00 0.00 0.00 1.96 1.96 -0.0007 -0.0001 QL Ep *

Elg 3:? FNLIABRI 1.0481 -4.89 0.208 0.00 0.00 0.00 0.00 0.40 0.27 0.0001 0.0000
**

10 FNLIAS 1.0482 -4.87 0.208 0.00 0.00 0.00 0.00 1.53 1.42 0.0009 0.0006 or cg

11 FNLIARI l.0473 -4.89 0.208 0.00 0.00 0.00 0.00 1.48 0.96 0.0002 0.0001 t5 or S(
RELEASE 9, 10/1/77 75

' h pg
.

['ENIER CONNAND

BRANCH ELEMENTS
++++ CABLE OR BUS ++++ +++++ CABLE ++++++ ++++++++++++3U54++++++++++++ ++REACION OR E AF ACIIUF+ ** f\ Os

-INFUT CODE- ITFE ----X---- ----R---- No.-SIZE --FI-- ---I/FT-- ---R/FT-- --FT-- --IIFUI-- --IR-- --l;V-- Cs *
' ''3 1- 2- IA CAB 2.38E-02 2.5fE-02

#*d>
8

B 3- 4- 1 A CAB l.00E-03 1.10E-03
B 4- 5- I A CAB 5.10E-93 9.10E-03 4(,
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AS-BUILT XFMR TAPPED AT -2.5%
DSEP DNIT Of 290/129 99ti LDAB Sigtf PAGE 3 05/10/84-

3 . 4 4- 1 A CAB 4.69E-83 '7.29E-93
- 3 . 4- 7- 14 CAB 2.49E-03 -4.40E-03

9 4- 8- -1 A CAB 2.10E-93 2.19E-93 *

3 4 '9- 14 CAD 1.39E-92 2.3tt-02
5 - 4- 10- I A CAB l.DGE-03 3.29E-93
8 4- 11- I A CAS 1.39E-92 2.31E-42

-2-WINDING TRANSFSRRERS
-INPWT CODE- --II-- --KYl- --KV2- --KVAT- --KUAB- -I/R-
T 2- 3- 1 8.9287 9.48 0.21 150.00 150.00* 2.82

STATIC LDADS
-INPUT CODE- --KV-- ---KVA-- -PFL- LEAD /LA6
L 9- 5- I 9.21 3.69- 6.85 LAG
L 9- 5- 2 9.21 0.57 9.50 L46
L 9- 4- 1 0.21 .9.29 9.85 LAG
L 9- 4- 2 0.21 0.25 0.59 LAG
L t- 7- 1 0.21 9.44 0.85 LAG
L 9- 7- 2 0.21 0.99 0.54 LAG
L 9- 0- 1 0.28 1.37 9.85 LA6
L 9- 0- 2 9.21 1.22 C.50 . - L AG '
L t- ?- 1 0.21 9.41 0.85 LAG
L 0- T- 2 0.21 .9.94 9.50 LAG

~

E? nE a?
L 0- 16- I 9.21 1.15 0.85 LAG E 21$%
L 9- 10- 2 0.21 0.18 0.59 L46

EI] E3
2.

L 0- 11- 1 0.21 1.54 9.05 ' LAG "
.

L 4- 11- 2 0.21 0.98 0.50 LA6
di. g''r -.o
.

SYSTER EDWIVALENT IA**E
-INPUT CODE- --FRVA-- --KV--. -X/R-- I O "'h
S 4- 1- 1 18.64 0.48 5.0 3\
ENTER CSN#4NB gg D)

.

9%

-d<t ,L



_.

Page A13 of 113
Perfomed by: C/d 6's-8/
Checked by: Sc t-(. 3 4

BSEP - Unit #1

.

1. 480 VAC Unit Sub IE6

5
4
b

2.
U.1A>

T2-3-1

3.

5
5
A

4, 208/120 VAC Power nistreutien p.1nel 1ES

5 5 5 5 5
A s A 5 5
d d d d d

''
5. 6. - 7. 8. 9. -

Pnl. Pnl. Pnl . Pnl. Pnl .
LAB-TB 18-TB 18-RX 10 18

ASCOP MODEL f2

-.
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DUKE POEI" COMPANY -)
A500P |

STATION AND UNIT: 8SEP-1 CASE TITLE: Model #2
Swgr. 1E6

STATIC LOADS

DATA
Rated KVA Load Lead

*

Rated at Rated Power or

INPUT Voltage Voltage - Factor tag PF Comments
CODE -

KV KVA PFL LEAD / LAG

L-5-1 0.208 11.388- .85 LAG LOCA RUN

.5 LAG LOCA RUNL-5-2 0.208 1.625; =

L-6-1 0.208 2.455 .85 LAG LOCA RUN

L-6-2 0.208 0.021 .5 - LAG LOCA RUN
LAG LOCA RUML-7-1 0.208 4.896 .85 -

L-7-2 0.208 0.047 .5 LAG LOCA RUN

L-8-1 0.208 0.776 .85 LAG LOCA RUN

L-8-2 0.208 0.657 .5 LAG LOCA RUN

L-9-1 0.208 5.274 .85 LAG LOCA RUN

L-9-2 0.208 0.975 .5 LAG LOCA RUN

L-5-1 0.208 5.214 .85 LAG LIGHILY LOADED RUN

L-5-2 0.208 0.867 .5 LAG LIGHTLY LOADED RUN:
L-6-1 0.208 1.228 .85 LAG LIGHTLY LOADED RUN nm,

L-6-2 0.208 0.011 .5 LAG LIGHTLY LOADED RUN g"3
L-7-1 0.208 2.395 .85 LAG LIGHTLY LOADED RUN 0. O *
L-7-2 0.208 0.024 .5 LAG LIGHTLY LOADED RUN 1 3 2:
L-8-1 0.208 0.657 .85 LAG LIGHTLY LOADED RUN y1*
L-8-2 0.208 0.056 .5 LAG LIGHTLY LOADED RUN ?. y %

L-9-1 0.208 2.790 .85 LAG LIGHTLY LOADED RUN ?. -
L-9-2 0.208 0.4E8 .5 LAG LIGHTLY LOADED RUN O

M
%

_ m
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DUKE POWER COMPANY
A500P

STATION AND UNIT: BSEP-1 CASE TITLE: Model #2
Swgr. IE6

2 - WIWING TRANSFORNERS

DATA
Reactance Voltage Voltage Top FDA Atrut 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 -

U W W WATt 2 A) ( T)

T2-3-1 0.0333 0.480 0.208 150 150 2.82 LOCA RUN
T2-3-1 0.0287 0.480 0.208 150 150 2.82 LIGHTLY LOADED RUN

9??
._ a''2

- F >
"3D'
*< O
*. E7 %

wg
o4"

e

, w
w i

- E
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DUKE POWER COMPANY.

ASDOP

STATION AND UNIT: BSEP-1 CASE TITLE: Model #2
Swgr. IE6

BRANCH ELEMENTS

BRANCH REACTANCE RESISTANCE
INPUT CODE TYPE (OHMS) (OHMS)

X R
,

B1-2-1A Cable 0.0159 0.0177

B3-4-1A Cable 0.0007 0.0007
'

B4-5-1A Cable 0.0103 0.0183
,

B4-6-1A Cable 0.0059 0.0105

B4-7-1A Cable 0.0050- 0.0089

B4-8-1A Cable 0.0018 0.0032

B4-9-1A Cable 0.0019 0.0020
,

* 9%?
%'%
E!E
o-Z.*
?. g *.,
U
O Nw

b
I d-

aL'
i

_ _
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.DSEP.NNII El 290/120 Veli LBAD Sluti , F AGL ' . I 05,losB4

ENIER CD4#4ND -

NWW IN RUN NSDE
De TGW ueNI TO NGDIFT INE LSAD-FLOW DAI4? Il=IES,0=NSI J.

-SIVE IllLE OF RUN. II NAS TO DE <se CHARACIERS ." 5
LOAD FLOU AND LISI ALL"

. 09990 '

M TOW UANT it CNANGE INE AD99E DATAT (9=Ne,C=CNAN6El
DS 100 BANT ALL SUSES SciFulED? (9=NS,1=TES,2=DEFAulil .

*

DULE FD#ER CONFANY . PAIE = 05/10/94
AURILIARY SYSTEN DESIGN ' &d f'-/d N [BFilhlZAll0N FROGRAN ,- .

IASDOF) '' I- V " /2
,

'

DSEF WWII Il 298/120 VOLT LBAD SIUDY
. NSDEL B2tSU6R IE61 LOCA RUN

......__. .......__ ...___.........___.....__......____..__............____. _____.__ .___ .. .....___ .___..___
AS-8UILT WITH XF75t TAPPED AT -2.5%

--DUS VOLTAGES,CBRRENIS,4ND FDUER FLOUS
CASE T11LE L949 FLOW AND LIST ALL .00009
NS. OF DUSES= 9 NS. DF LINES = 8
Sul#G DUS NO.= 1

. N9. Of IIERAIlONS= 4

Ass VotrAsE EResR= e.eenu e.neng
---------------------------------------------------SUNNART OF TAPS---------------------------------------------------

.

,FRON-DUS 10-DUS ' ITAFS
.

2 3 -2.50
----------------------------------------------------- LINE FLDUS ----------------------------------------------------

-

-------LINE F9pER FLDU------- LINE CptRLNI.
FRON-DBS 10-995 KU KVAR KVA .MAGICA)

, j[*jg
ONT.

i 2 19.779 -13.983 124.222 0.032- a,e o-* * -'
........_____..__... ......................____... __...............

. g( g 22 1 -19.725 -13.935 24.151 0.932- or g['d
2 m3 19.725 13.934 24.150 0.032 '.c.or -s

o
...... .............__..............._____...........___._........

3c, ,,3- 2 -19.672 -13.787 24.023 0.072 04 **
3 4 19.682 1J.787 24.031 0.072 I4 I\'"

.....__. ..............................._.......____..... ...._____ dtr
4 3 -19.471 -13.774 24.016 0.0/2

6, gs
4 5 9.951 6.390 11.074 0.033 .
4 4 1.815 1.137 2.144 0.006

- Ps,

i; 4 7' 3.624 2.279 4.2/8 - 0.083 8 tsi 4 8 O.857 0.048 1.206 -0.004 ?^ t
'

4 9 4.310 3.14J 5.333 4.014 #Os

i 'I( .
1

- - -. - -. . _ - -- .
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Page A18 of 113e

; Performedby:(gdf.6
Checked by: :5C., (, = g =i

i

l

4
1

1
i

l
l -

. 8 ON-nOO-oO + 0
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- AS-Stfit.T WITH XFIWt TAPPED AT -2.51 -

'

35EP Mit el 298/124 VOLI LMS SIUDI : PAGE 3 95/10/94-

-INFur CSK- .--IT-- --EVI- --KV2-- --K94T- -KV40- -I/R-
'

~

T 2- .3- t. 4.0333 -0.48 9.21 154.94' 150.00* 2.82

STAIIC LSADS
-Iwur CSM- --tv-- ---894-- -PFL . -LEAS / LAG
L - 0- 5- 1 0.21 '11.39 9.85 Las
L 9- 5- 2 0.21 .1.43 9.50 LAG
L 4- 4-.I 9.21 2.45 9.85 LAG
L 9- 4- 2 0.21 0.42 9.54 LAG
L 4- 7- 1 6.21 4.99 0.85 . L AG -

, L 4- 7- 2 0.21 0.95 0.54 LAG
'

L 4- 8- 1 0.21 0.78 0.85 LAS
L O- 8- 2 4.21 4.66 0.50 LAS
L 89-1- 6.21 5.27 4.85 LAG
L 0- 9- I 9.2 0.97 -0.50 LAS -

STSIER E85IvetENT
-IMUT CSK- --FRVA-- --RV-- -I/t-
5 0- 1- 1 18.00 9.40 5.0
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AS-BUILT WITH XFNR TAPPED AT -2.5%
.

BSEP UNIT 81 208/120 VOLT LOAS STCBT FAGE 3 05/10/84
|
!

-INFUT CODE- --IT-- -KVI- --KV2- -KVAT- --KVAB- -I/R- 1

!
1 2- 3- 1 0.0287 0.48 0.21 '150.00 150.00s 2.82

|

STATIC LOABS
-INFUT CODE- -KV-- ---KVA-- -PFL- LEAD / LAG

L 0- 5- 1 0.21 5.21 0.85 LAG

L 0- 5- 2 0.21 0.87 0.50 LAS

L 0- 4- 1 0.21 1.23 0.85 LAG ,

!
L 0- 4- 2 0.28 0.01 0.50 LAG

L 0- 7- 1 0.21 2.39 0.85 LAG

L 0- 7- 2 0.21 0.02 0.50 LAG

L 0- 8- 1 0.21 0.64 0.85 LAG ,

'

L 0- 8- 2 0.21 0.04 0.50 LAC

L 0- T- t 0.21 2.7? 0.85 LAG

L 0- T- 2 0.21 0.49 0.50 LAG

STSIER EDUIVALENT
-INPUT COBE- -F MV A-- -KV-- -I/R-- nmo

re=
S 0- 1- I 18.00 0.48 5.0 =,e

- o%=
wo

ENTER COMMAut 2.3 E
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. DUKE POWER CWFAlff.

A_ 0P9

STATI0Il me usIT: BSEP-1
'

CASE TITLE: Blodel #3
Pn1. 31A

STATIC LOADS
~

SATA
Nated avn Lead Lead

Rated at Rated Power : or
*

IlWWT Voltage Voltage - Facter Las PF Comments
CSCE

EV KVA FFL LEAD / LAG
g

L-4-1 0.298 1.129 0.85 LAG LOCA RINI
L-4-2 9.208 0.143.- 0.5 LAG LOCA Ruff.

L-4-1 S.208 8.565 0.85 LAG LIGITLY LOADED Bull
L-4-2 9.298 8.974 0.5 - LAG LIGITLY LOADED Rull
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DUKE POWER COMPANY
ASDOP;. ,

./ STATICH AND UNIT: BSEP-1 CASE TITLE: Model #3
e',. .

,

Pnl. 31A
.

2 - WINDING TRANSFORMERS,

'

y#7. DATA '

Reactance . Voltage Voltage Top FDA XFMR X to R
,

In P.U. On Rating Of Rating Of KVA Base Ratio
/ INPUT KVA Bus 1 Bus 2 Rating KVA Conuments

CODE Rating Winding Winding

' XT. KV KV KVATt 2 ) T), , ,

T2-3-1 0.0273 0.480 0.208 30 30 0.63 LOCA RUN*

!/ T2-3-1 0.0257 0.480 O.208 30 30 0.63 LIGHTLY LOADED RUN'

i
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DSEP UNIT Il 208/120 VOLT LOAD STUDY. 'hAGE I 05/10/34

ENTER COMMAND

#
NOU IN RUN 110DE-

D0 100 UANT TO MODIFY THE LOAB-FLOU DATAT (l=YESe0=ND)
GIVE TITLE OF RUN. IT HAS TO PE'<80 CHARACTERS

'

LDAD FLOU AND LIST ALL 00000
DO 100 UANI 10 CHANGE INE ABOVE DAIA? (0=N0eC=CHANGEl
DO TUU UANI ALL BUSES OUIPUIED? (0=ND,1=YES,2=DEFAULil

DUl:E FOUER COMPANT *

DAIE = 0's/10/81
' AUXILIARY SYSIEM. DESIGN g ,p.,fo g

0Fi!Ml2ATION PROGRAM +
,.y,

,MI ,-(ASDOF) " '

SSEP UNIT Il 208/120 V0li LOAD SIUDr
H0 DEL E3thft 3t Al LOCA RUN

______________________..___..__..___...__________ ......______.._____..___- - .== - =____. ___ .....____ ........-___-

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

CASE TITLE: LOAD FLOW AND LIST ALL 00000
lid. OF BUSES = 4 NO. OF LINES = 3
SUING BUS NO.= 1 < <

NO. OF ITERATIONS 4

ABS VOLIAGE ERROR = 0.000002 0.000003
----------------------------------------e----------SUMMARY OF IAFS---------------- = ----------------------------

.

FROM-BUS 10-FUS 2fAFS

___.T_________..._________. ___________.____ ...2 3 -2.50
.... LINE FLOUS ------------------------------- -------------------

-

-------LINE FOUER FLOU------- LINE CURRENT EI nE c7
FROM-BUS 10-8US KU KVAR RVA MAG (l:A) $ 255$

1 2 0.866 0.603 1.055 0.001 no*
>=

a g t3______.._______... ____.______..______________________________________

c' .
2 1 -0.866 -0.603 1.055 .0.001 cr a.

%c. er .s
o2 3 0.865 0.603 1.055 0.001. .

'<
_________________ __________. _______________________.____________ .. (g " ::

3 2 -0.864 -0.602 1.053 0.003 (4 #%"'3 4 0.864 0.601 1.053 0.003
. ___________________ ______...__________________...._.....__________ ts

4 3 -0.864 -0.601 1.053 0.003 *
Es

6% g

E'4
i

_________............__________.. .___...-------------DuS Dato---------------------------------------------------- Ot3

e e e e e e e e e e e e e e e es natie e e e e e e e e e e e e s e e e

a
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SSEP UNIT 51 208/120 V0li LOAD S10DYL PAGE 1. -05/10/34
,

ENTER COMMAND

NOU IN RUN MOBE-
'

PO TOU UANT TO MODIFY TNE LOAB-FLOU BAIA? (l=YES,0=NO)
GIVE TIILE OF RUN. IT HAS 10 DE (80 CNARACIERS
LUAD FLOU AND LISI ALL 00000
90 YUU UANI 10 ENANGE 1HE ABOVE DAIA? (0=ND,C=CNANGE)
DD TUU UANT ALL BUSES OUIPUTElt?.(0=NO,I=YES,2=DEFAULI)

DUKE FOUER COMPANY ' DAIE = 05/10/84
-AUXILIARY SYSTEM DESIGN g y g y ,fa, gUPilMIZATION PROGRAM

(ASDUP: SC. 5/"~/ rd '7
.

BSEP UNIT 51 208/120 VOLT LOAD STUDY
HDDEL 53(PNL 31Al LIGHILY LOADED RUN

.....................................................__..._........................- -................. ...........
; AS-BUILT WITH XFMR TAPPED AT -2.5%

PUS VOLTAGES, CURRENTS,AND. POWER FL0uS
CASE TITLE: LOAD FLOL' AND LIST ALL 00000
NO. UF BUSES = 4 NO. OF LINES = 3
SUING BUS NO.= 1

NO. OF llERAll0NS= 4

ABS VOLIAGE ERROR = 0.000001 0.000002,

e

---------------------------------------------------SUMMARY OF-TAPS--------------- --- --------------------------
_

FROM-BUS T0-BUS %iAPS4

2- 3 -2.50,

------------------------------------------------------ LINE FLOUS ------------------------ =- ==- -------------------
-------LINE POWER FLOU------- LINE CURRENT E??f;FFROM-PUS 10-BUS KU KVAR KVA MAGtkAl R '1"$1 2 0.560 0.388 0.681 0.001

.,

NIO 3.

oLj gg-_.. __...................... _................. __..................
i 2 1 -0.560 -0.388 0.681 0.001 4[ '* o ,2 11 0.555 0.388 0.677 0.001 "4[-*; __ ................................................_.......____......

g3 ::3 2 -0.554 -0.388 0.676 0.002 r) Ch 'd3 4 0.544 0.384 0.666 0.002 Ab
.............._............................................... _..... q ()

4 3 -0.544 -0.384 0.666 0.002 '
e

Os .s
I t'
un *
M

------------------------------------------------------DUS DAIA---------------------------------------------------- *

.

'

_ _ _ - _ - - - _ _ - _ _ _ _ _ _ _ _ _
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BSEP - Unit #1

_1. 480 VAC 14CC DGA
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DUKE POWER COMPANY.

: ASDOP

STATION AND UNIT: BSEP-1 CASE TITLE: Model #4
| Pnl. IA-DG'

*
:

STATIC LOADS

DATA

Rated KVA Load Lead
Rated at Rated .- Power or

INPUT Voltage Voltage' - Factor tag PF Comments
CODE

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

,

9??'
R l'a

'

5
k.. U" -%O

~' s
CN g .
'

. a

MOO
%

. _ _ _ _ ___ _ __ _______ _ - __ _ - - _ - - _____
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DUKE POWER COMPANY
ASDOP

STATION AND UNIT: BSEP-1 CASE TITLE: Model #4 ..
Pnl. IA-DG

2 - WINDING TRANSFORMERS
1

'

DATA
Reactance Voltage Voltage 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

1

!

fYh) [AT)
R

!- XT KV KV KVAT2 g

,

T2-3-1 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

i

SE8,

R AW

$
|

. $.. & % -o
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DSEP UNII R! 208/120 VOLT LOAD SIUBT' PAGE' 1 .05/10/84

ENTER COMMAND

LNOU IN RUN MODE
: DU YOU UANI 10 NODIFY THE LOAD-FLOU DATA? (1=TES,0=NO)

GIVE IIILE OF RUN. IT HAS TO DE <80 CHARACTERS
LOAD FLOU'AND LIST ALL 00000
90 TOU UANT TO CHANGE THE ADOVE DATA? (0=HO,C= CHANGE)
90 TOU UANT ALL DUSES OUTFUTED?.(0=NO,1=VES,2=DEFAULil

.

DUKE POWER COMPANY '

DAIE = 05/10/84
AUXILIARY SYSTEM DESIGN

g.it, J ;/d -d[, 't
OPilMilATIUN PROGRAM

, f, f ',,f f Ij (ASDOF) -Jb /

DSEP UNIT Bf 208/120 VOLT LOAD STUDY
~

MODEL I4tFNL 1A-DG) LOCA RUN,

.....___..............................._____........ _ --_..............=_ ..........--......._................__

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

CASE TITLE LOAD FLOU AND LIST ALL 00000 -
NO. OF-DUSES= 4 NO. OF LINES = 3

. SUING BUS NO.= 1

I NO.10F ITERATIONS = 4

ADS VOLTAGE ERROR = 0.000003 0.000002
---------------------------------------------------SUMMARY OF TAPS---------------------------=-- = --------------

t
-

FROM-DUS 10-DUS IIAFS
2 3 -2.50

----------------------------------------------------- LINE FLOUS -------------------------- = ===--------------------
,

-

-------LINE POWER FLOW------- LINE CURRENT rs a o
FROM-BUS TO-DUS NU KVAR KVA MAG (XAl n ,d.$5I *

1 2 9.143 5.737 10.794 0.014-i

. re o
____...............____............__ ................__ . __..__ ... e 3 >o. -! 2 1 -9.106 -5.734 10.761 0.014. e v,

ct t

o cr co
j 2 3 9.106 5.734 10.760 0.014 w o

f,r -*____............=--.----__===......______.......... .... .....__...-__.
, , ,

3 2 -8.915 -5.614 10.535 0.032 U >=8
to

3 4 8.915 5.614- 10.535 0.032 P
___ ......................_____.._...___ .................... __.....

4 3 -8.895 -5.610 10.517 - 0.032
{\e.,

,

t

$ 9%
i f n

v4 AD -...........__
___.____........__.............---------DU3 DATA---------------------------------------------------- y , %Q -,

=

0 8 4 014 0 0 0 0 4 e ll t 4| DAfil e t t e l 89998999008

I

4

_ - - --ma
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BSEP UNIT El 208/120 VOLT; LOAD SIUBT PAGE l' 05/10/84

ENTER COMMAND
4

, , ,

NOW IN RUN MODE '

PD YOU UANI 10 NOBIFY THE LOAS-FLOU DATA? (1=TES,0=NO)
SIVE TITLE OF.RUN. IT HA5 TO BE <80 CHARACTERS

: LOAD FLOW AND LIST ALL 00000
90 YOU UANT TO CHANGE THE ABOVE DATA? (0=NO,C= CHANGE)
DO YOU UANT ALL DUSES DUTPUTEB? (0=NO,1=TES,2= DEFAULT)

DUKE P00ER COMPANY '

DAIE = 05/10/84
AUXILIARY SYSIEM DESI6N. g. jp, . gg,fo ,g

OPTIMIZATION PROGRAM-
, f, ,f ^,,f f l(ASDOP) -ab '/

-
BSEP UNIT 51 208/120 YOLT LOAD SIUDY

MODEL N4(PNL 1A-DG) LOCA RUN
-------------------------------------- =-- -=~~--------------------------------------- ==----------------------

AS-BUILT WITH XFMR TAPPED AT -2.5%
BUS VOLTAGES,CURRENIC,AND POWER.FLOUS,

CASE TITLE:LOAB FLOU AND LIST ALL 00000
NO. OF BUSES = 4 NO. OF LINES = 3
SUING BUS NO.= 1

i NO. OF ITERAi!DNS= '4
i ABS VOLTA 6E ERROR = 0.000003 0.000002-

---------------------------------------------------SUMMARY OF TAPS---------------------------------------------------
_

N

FROM-BUS 10-PUS %1APS
2 3 -2.50

.
----------------------------------------------------- LINE FLOUS ----------------------------------------------------s

.

-------LINE POWER FLOU-------- LINE CURRENT
cs o o.FROM-BUS TD-BUS - RU RVAR KVA MAG (HA) r to n
m -s um

1 2 9.143 5.737 10.794 0.014 o -* ro
. Pr o*

_______ ._...._____...._____===..____.________.... . ___ ............
I E(32:

2 1 -9.106 -5.734 10.761 0.014 cr El'"
2 3 9.106 5.734 10.760 0.014 %< O. . cr -*

. ___ ........___.......__........___.......__.......___...._________ '.<.,

3 2 -8.915 -5.614- 10.535 0.032 U bd,

' O '[sgoa
'

3 4 8.915 5.614 10.535 0.032
.......__ .............__......................._.........___. ......

j 4 3 -8.895 -5.610 10,517 0.032 fas
s

~ %a
1

t I t

U4 AD------------------------------------------------------Dus DATA----------------------------------------------------
\ qq, ses

e s e e s 6 e e e e t t I e e #10Arie e e e e t s e t e a l s e e e s
,

-- _ - _ - _ _ _ _ . - - - _ - _
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DSEP UNil El 208/120 VOLI LOAD SIUBT' FAGE I
,- 05/10/84

_

ENTER COMMAND
c

'

.NOU IN RUN NODE'
.

.

90 TOU UANT TO NODIFY INE LOAD-FLDU DATA? (l=YES,0=NG)
6IVE TITLE OF RUN. IT HAS TO BE <30 CNARACTERS

- LOAD FLOU AND L]ST ALL 00000
90 YOU UANT TO CNAN6E THE"A30VE.PATA? (0=NO,C= CHANGE)
DO YOU UANT ALL DUSES OUIPUTEB? (OaNO,1=TES,2= DEFAULT)

DUKE FOUER COMPANY
~ DAIE = 05/10/84

*
, .

AUXILIARY SYSTEM DESIGN
3

DPTIMIZATION PROGRAM C/'d, S% /0-sg .
(ASDDP) DC' ~ /I' [ b I-

BSEP UNIT.51 208/120 VOLT LOAD SIUDY
MODEL 84(PNL.lA-DG) LIGNILY LDADED RUN

................--------.- .----.------------.---- . --- - ---
--------------------------------------------------

BUS VOLTAGES,CURRENIS,AND POUER FLOUS
CASE TITLE:LOAS FLOW AND LIST ALL

00000NO. OF BUSES = 4 'NO. OF LINES = 3
SUING BUS NO.= 1

.

NO. OF liERATIONS= '4

' ABS VOLTA 6E ERROR = 0.000000 0.000001 '

_..............___..............__................--SUMMARY OF TAPS---------------------------------------------------
FROM-BUS TD-BUS ZIAPS

2 3 -2.50'

------------------------------------------------------ LINE FLOUS ----------------------------------------------------
-------LINE POWER FLOU------ - LINE CURRENT

FROM-SUS .TO-pus KU KVAR KVA NAG (NA) 5)2f 27
R 2 "$ -1 2 7.813 4.836 9.198 0.011 %

EI............__... _____....__.............__......................... .

2
o k R;2 1 -7.791 -4.834 9.169 0.011
di"o2 3 7.790 4.834 9.168 0

. _..........................._____... ..__..__......._......._.011 * * 0E ~' '
(A " || -

______

3 2 -7.686 -4.769- 9.045 0.024-
I k%'"3 4 7.685 4.769 9.044- 0....................................... _..........____...__.. 024 0%....__

; 4 3- -7.673 -4.767 9.033 0.024 '
. og

Ii
s

! e',
! Iv4

..................._______.___...__.........__ ...__. 8US DarA--.-------------------.----------------------------- % g%

t o e t e s e e s :l e e e e #i DAlie e l e s e e e e e i19 8 8 s I,

j. n.
(

_ . . _ __ _ _ . .- - - _ _ __



as
r

.

Page A38 of 113 .''

|
Performed by: CEC 6>-'4-8
Checked by:,:sc 6 -f,= $ t/ .,

,

i

4
,

o j

i
'

I .
t cc e oomN + e
1. - e oooo + e
- o- amocoo + c.

4. O. o. O o = x.em .
e % . 2 e e o
e n E w o o, O, O 0
. o u ..e

- u.

e,4 4
- E :a.
. m onw. 4=

- o--- u-,

E.
OOoo ei

s s o. o. o. O. c, i

.em O
0 0, 0, 0.

x e. .
i

.O. =~

l
um .

. OOos 4s
g = O. O O. r%. w .a.I .

. 4 e mM
.I a >OOow + e

e .s u + e
I
a

o
. . i

*
- *= + e

: 4 . .-
- O o o r% + ,.,

sn o. o o. O.
+

. := e + 0
i x 0 0 0 e% +

e.
+,
+ e

i + 0
0 + t-

+
. . OOoo + %*

e w C. O. o. o. m m..4 m m
. >oOOO m e .

O.- x + e u.e + No,
8 + M

I H M + 8 8

0 gg) O + 0
>= +e=,,.g ,

C- oOOo +u
I g

E oOOo + % *
l 8 4 3 * * e e 4/5 + M 8 o

O XoooO -+ 0 mO
| b I E+ 0 4 o"C e w+ e >o
I N I E as M

t O I w a
lia I 8+ B I
CL LaJ B au" O O O W* O

I'
CL E.D 0 0E CD o o o + s=
eC 4- 4 4 * e * * * + 6 ED

I - p ca. e >wooo. o+ e e
a z ac z+ e e o a

I gg O - 4 nad *= O %
g CE J 4 * m ED ED-

9= m dIIe haa De O 4446 6 4 4N as P'D &aJ J e.J| g
g E EJ *='* 9 .J

LaJ *=OOO + t#3 5
, I Z = + inen o. O O. s.
i s >- wm e o + m

g
'3"'

ED M f% O O O . +O Lad 1 O
4 +E E : its o a =

0 t E I == A CD n M in
I H 8 ONN W e e %

$ => 0 N P'S 6 25 * f.a. O O M
J.e

e
+ t Oo CA M O B 3g e

3 8 8== + t t e E e En
Y

0'
gg B De + 0 baJ &aJ 4 8 sh

g 3= 0 aC O O EB B En M tra O M 4
| g,ry e ~ 4 -eWOO 2 0 == 4 p= O >=
3 asC E 8 L*8* * N N O 8 * * ==8 8 MN E 8 E

>= 9 E.8't * * * * 0 *O =O LD I *E" O baJ 0 eu"
I t#3 4 4OOOO CC I 2 4 m W4 e e JD e
4 0 m O ****84* a=e D e O 4 ad O

sD e 9= as D 8m 8
laa ' O'3

M f'83 E 2C O 4 0 *=e 94 &aJ som
- O ED CD a 0 OO *=e e t- B 3
|- J 4 naA P% == == m m 8 8 8 3 1 E4 8 m

t= m W W GD r% 4 O Lad had 0 had
Jw e o e o uMOO N

t- . O GD ar 44' er *E" + 9 F% == E I OJ
O "|> 3 9 8 I B =I* I e * W 6 O
D 0 4 + 4 44' *= 0 f% 0 >= 4 e

8 + B I WD e = == En Da AB
O 8 === b= N 3> N N 3= E ==
N O ||||3 WS er =O >S MO at e e 64 ha.
e== f Sn.tr7P'D WS *r D* &aJ I * 9 OO 8

% 9 === N N sist t's r% Ca. ma 0 O -1 I i

e 0 EDOOOO% 3= 4 4 !
O O 4 e * * * e= 0- M W
N 8 E*===*===% )

O.a e j
e- *= 3 0 44 9 9 I 2 1

m CD 4 LaA == == laJ == &aa a== N &aJ*= 4
* taa 4 m em E a e a a E
' >= E ED & SM 4 Om E O 8 9 O O O O I E3 4 E

** 4 m a GC == O t.) N ar (J r's u au ar EJ *= O
E ESJE E J&a#W W,

D W 6 6 X 44 >= . 0 M S D 9 8 3 0 M
*= e- *=

8 EMMA4K D 0
I A had naJ A *= P'1 Ca. N AOO Ca. O taJ,

4
s eaJ e == N P83 er a >= E 2 E E *=

[ en O haJ E ==* *=e e.e we X
[ m E es las 8 h. m a p= 4 a .J G En Lad

.g-

0

i

|
,

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



.

Page A39 of 113
Perfomed by: C/O 0-0 ~8N
Checked by:.S c 4_ c _ 5 t/

BSEP - Unit #1
.

1, 480 VAC MCC ICB

5
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E
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O

T2-3-1

3.

.

. . 5
4
d

4.

Pnl. 31B

.

ASDOP MODEL #5

__ -. _ .. .. . _ . _ - _ . - - -
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DUKE POWER COMPANY
.ASDOP

STATION AND UNIT: BSEP-1 CASE TITLE: Model #5-
Pnl. 31B

STATIC LOADS

DATA
Rated KVA Load Lead

Rated at Rated Power or

INPUT Voltage Voltage 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 nodel, new ASDOP runs were not performed.
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i DUKE POWER COMPANY
ASDOP

STATION AND UNIT: BSEP-1 CASE TITLE: Model #5-
' Pnl. 31B

1 ~2 - WINDING TRANSFORMERS

DATA
Reactance Voltage Voltage Top FDA XIMM - X to R,

In P.U. On Rating Of Rating Of KVA. Base Ratio-

; INPUT KVA Bus 1 Bus 2 Rating KVA Comments

j CODE Rating Winding Winding

XT KV KV2 KVAT
) T)

4

1 T2-3-1 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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DUKE POWER COMPANY.

ASD0P
~

STATION AND UNIT: BSEP-1~ CASE TITLE: Mode 1 #5
Pnl.'316 ,

BRANCH ELEMENTS

BRANCH REACT.WCF RESISTANCE
INPUT CODE TYPE (OHMS) (OHMS)

X R
,
.

B1-2-1A Cable 0.0063 0.0827

83-4-1A Cable 0.0009 0.0051

.

e

I

e

O

R ' '8

5'

.: .
.. g
(A " O
n n"

b

h, e.-

t4 b

,m,.

*

%
- _ __



r

PSEP UNIT 51 200/I20 VOLT. LOAD STUDY PAGE .I 05/19/84
1

ENTER CONNAND

NOU IN RUN NODE

DO YOU UANT TO N091FY THE LOAB-FLOU DATA? Il=TES,0=PO)
EIVE TITLE OF RUN. li NAS TO DE (80 CHARACTERS
LOAD FLOW AND LIST ALL' 00000
90 TOU UANT 10 CHANGE THE ABOVE PAIAT (0=ND,C= CHANGE)
90 YOU UANT'ALL SUSES OUTPUTEB? (0*NO,1=TES,2= DEFAULT)

BUKE POWER COMPANY
.

DAIE = 05/10/84
AUXILIARY SYSTEM DESIGN gjg f,jg,g gOPIINIZATION PROGRAM

* ! ' [ '''I ~ f(ASDDP) * (. !
BSEP UNIT N1 208/120 VOLI LUAD SIUDY

N0 DEL B5(PHL 318) LOCA RUN
.................................. _....--_ -.-...------..--.----..--------.-------...------------------------------

AS-Bull.T WITH XFMR TAPPED AT -2.5%

BUS VOLIAGES,CURRENIS,AND POWER FLOUS
CASE TITLE LOAB FLOW AND LIST ALL 00000
NO. OF BUSES: 4 NO. OF LINES = 3
SUING BUS NO.= 1

H0. OF ITERATIONS = 4

ABS. VOLTAGE ERROR = 0.000003 -0.000003 ''

-.......-_____ _ ......................_ ......----SUNNARY OF TAPS---------------------------------------------------

FROM-BUS 10-BUS ZiAPS
2 3 -2.50

._..........................................--------- LINE FLOUS ----------------------- - --- --------------------
-

-------LINE FOUER FLOU------- LINE CURREN1 es o oFROM-BUS 10-BUS Ku KVAR- kVA. NAG (KAl NI%d5
1 2 1.991 2.794 13.431 0.005 $5 cI *

*

........._.... _..............____........................ .......... 2( 3 ]"2 1 -1.986 -2.794 3.428 0.005 er El'#2 3 1.986 2.794 3.427 0.005 E O
.C. er -* -

......___................................... ______....... ....___ . g 75 ,.
3 2 -l.966 -2.781 3.406 0.010 (1 rg||
3 4 1.967 2.780 3.406 0.010

......................................... _......._..... __....... _.
4 3 -1.965 -2.780- 3.404 0.010 05

8 6%
rs t
I 6%
vs s

0...................._ ..~.............................-BUS DATA---------------------------------------------------- 41 0
HQ

.................n. .................

.
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D5LF'UdII El 208/120 VUll LUAW SIUDY' FAGE l'.

45/10/a4
ENTER COMMAND'

'NDU IN RUN MODE

DO YOU UANI 10 MODIFY THE LOAD-FLOU DATAT (1=YES,04NO)-
GIVE IllLF OF RUN. II HAS 10 DE (80 CHARACIERS
LDAD FLOU Atlp LISI ALL

00000
90 100 UANT 10 CHANGE THE ABOVE DA1A? (0=NU.C= CHANGE)
D0 100 UAtti ALL BUSES DUIFUIEDF (0=ND,1=YES,2=DEFAULI)

DUKE FOUER COMPANY ' *
DATE = 05/10/84

AUXILIARY SYSTEM DESIGN.
/OrilMIZAIION PROGRAM C.jpg, gy,fg,g 9 _

(ASDUP). - L '''I"''. O.
.

-

BSEP UNIT Il 208/120 VOLi. LOAD STUDY
MODEL H5tFNL 319) LIGHILY LDADED RUN

:.._...................................-- . ....... - . ...... _. .

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

BUS VOLIAGES,CURRENIS,AND FOUER FLOUS
CASE iliLE: LOAD FLOU AND LIST ALL 00000NO. Of BUSES = 4 NO. OF LINES = 3
SUING BUS NO.= 1

NO. OF IIERAIIONS 4

ABS VOLIAGE ERROR = 0.000001 0.000002 -

....................................................SUMMARYOFTAPS---------------------------------------------------
-

FROM-DUS 10-BUS %iAFS
.

2 3 -2.50,

............................... ...............------- LINE FLOUS ---====- --------= = -- - ---------------.--------- -

t

-------LINE FOUER FLOU------- LINE CURRENI
FROM-BUS 10-DUS KU KVAR KVA MAG (1:A) c3 ,3 ,3,=r e o

1 2 0.898 0.640. 1.102 0.001 m , so

;L 2y *_.....-_.......__.....................______......................... .

pt 3 32 1 -0.897 -0.639- 1.102 0.001
er 2L'"2 3 0.896 0.439 t.100 0.001.--...-.........................................'..................... I5 er f(

ye3 2 -0.894 -0.438 1.0?? ,

0.003*

pg pgt;3 4 0.892 0.638 1.097 0.003...................................._ ...............................
4 3 -0.892 -0.438 1.096 0.003' e

Fs$f' ,s
v4 ,

................................................. ___.pg3 p4;g....................................
..... .,,,,,,,, fly

,,,,,,,,,,,,,,,, toad,,,,,,,.......,,,
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BbEP-Unit #1

1. 480 VAC MCC DGB
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Pnl. IB-DG
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ASDOP MODEL #6
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DUKE POWER COMPANY.

A5DOP'

STATION AND UNIT: BSEP-1 CASE' TITLE: 'Model #6
Pnl. 18-DG

STATIC LOADS

DATA

Rated KVA Load Lead
Rated at Rated Power- or

'

INPUT Voltage Voltage- - Factor Lag PF Comments
CODE

KV KVA PFL LEAD / LAG

L-4-1 0.208 12.630 0.85 LAG LOCA RUN
L-4-2 0.208 0.1987 '0.5 LAG. LOCA RUN'

L-4-1 0.208 6.765 0.85 LAG LIGHTLY LOADEO 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. 18-DG

2 - WINDING TRANSFORMERS

DATA
Reactance Voltage Voltage Top FDA XtMM .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-

i XT KV KV KVAT.
) T)

T2-3-1 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-i

i
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DUKE POVER COMPANY.

A500P-

STATION AND UNIT: BSEP-1 CASE TITLE: Model #6
Pnl. IB-DG

:

j BRANCH ELEMENTS
i

BRANCH REACTANCE. RESISTANCE
INPUT CODE TYPE (OHMS) (OHMS)

X R
:

B1-2-1A Cable 0.0043 0.0573,

'',e 83-4-1A Cable 0.0007. 0.0043,.
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DSEP UNIT 51 200/120 VOLT LOAB STUDY
'

PAGE :1 05/08/84

ENTER CONNAND

'

NOU IN RUN NODE

90 TOU UANT TO N091FT THE LOAB-FLOU DATA? (1=TES,0=NO)
EIVE TITLE OF RUN. II HAS TO BE ~83 CHARACTERS
LOA, FLOU ANS LIST ALL: 00000
90 TOU UANT TO CHANGE THE AD0VE DATA? (0=NO,C=CHANGEl-
90 TOU UANT ALL DUSES OUTPUTE9? (0=NO,1=TES,2= DEFAULT)

.

DUKE FOUER EOMPANY

{g,ff=g5,/j8/8
DA

gAUXILIART SISTEM DESIGN g f,'f. 3 j-

OPTIMIZATIDW FRUGRAM < '**

(ASDOF)
BSEF UNIT B1 208/120 VOLT LOAD SIUDY

N0 DEL R6lFNL IB-DG) LOCA RUN

AS-BUILT WITH XFMR TAPPED AT -2.5%
DUS VOLTA 6ES,CURRENIS,AND FOUER FLOUS

CASE TITLE LOAB FLOU ANS LIST ALL 00000
NU. OF DUSES= 4 NO. OF LINES = 3
SUING BUS NO.= 1

NO. OF ITERATIDNS= 4

ADS VOLTAGE ERROR = 0.000003 0.000002
---------------------------------------------------SUMMARY OF TAPS--------- --------------------------------------

.

FROM-pus 10-BUS ITAPS
2 3 -2.50

----------------------------------------------------- LINE FLOUS -------=--- -- ------------------=-
E)?m ,f ;P

- =---
.

=o
O Mi @-------LINE POWER FLOU------- LINE CURRENT

|[] 02FROM-3US TO-BUS RU KVAR KVA MAGtKAl
3,

C' .1 2 f.170 5.751 10.824 0.014 '

j d["o---.. ............... ..........._ ......---------.....--.....
* f{ -s2 1 -f.135 -5.748 10.773 0.014 [g" ||2 3 f.135 5.748 10.792 0.014
r) ThP'

3 2 -3.937 -5.625 10.562 0.03? I
J 4 8.940 5.625 10.562 0.0. GN

E,N t.....--..........--...........--...--......---........--......--. ..
4 3 -8.926 -5.623 10.549 0.032 * Eb '

DO . <

90

------------------------------------------------------BUS DATA----------------------------------------------------
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, SSEP UNIT Bt'208/120 VOLT LOAB STUDY .PAGE 1- :05/08/84 ,y*

''s'

[/';L gy ;; '
ENTER COMMAND *

y,.. , ja
.

'''
NOU IN RUN MODE

'

-p. f' W 1g.h - 90 YOU Ut.NT'TO NOBIFY THE LOAB-FLOW DATA? (l=TES,0=NO)
~

1
' h' f

' ' ' "

6IVE.;IIILE OF.RUN. IT HAS 10 DE (80 CHARACTERS.
LOAD FLOU AND LISij ALL . .

.

, '00000 ,/ Q7jd
~

,

_. 90 YOU UANT TO CHANGE THE ABOVE DATA?'(0=NO,C=CHANGEl-
, ,

'<
.

-- *

, TOU lifMi ALL BUSES DUIPUTE9? (0=NO,1=YES,2= DEFAULT)
- / 'IPD# ~-

,
-r- ,f

-'

sg-,,.,,, , ,

'

,

..f(' -

.

BUKE POUER COMPANY
" '

DATE = 05/08/84 '

s . .b C.f6 #'*.N.Y #,-1,,, -AUXILIARY SYSTEM DESIGN e

i'! -

" ': -
, o..

OPTIMIZATICN PROGRAM "' i'
- ', - ' ''

-

E (ASBOP) . .

, ,/
'

.j
DSEP UNIT,51.208/120; VOLT LOAD STUDY' #'.P '

' Y MODEL B6(PNL'IB-C6) LIGHILY LUADED RUN f / [/7
''

.: -'# ~. '~/?-._._..........._............................................................................._...............,;- .

; . AS-BUILT WITH 'XFMR' TAPPED AT -2.5% ',
'

C
n

BUS VOLIAGES, CURRENTS,AND POWER FLOUS -9,.

' '" '

-

'f:CASE' TITLE LOAB FLOlf AND LIST ALL :6 00000 ,.

. NO. OF BUSES = 4 NO. OF LINES =' 3 ./ '
"'

SUING BUS NO.= 1
"

'

, ,

NO. OF ITERATIONS = 4 <!
'

ABS VOLTAGE ERROR = 0.000000 .0.000001
'

---------------------------------------------------SUMMARY OF TAPS---------------------------------------------------
-

FROM-BUS TD-BUS ZTAPS'
2 3 -2.50 '

LINE FLOUS ---------------------------------------------- ==-

n, e, ,,
.............___......__...........__...............-

. n
e -s no

-------LINE POWER FLOU------- 'LINE CURRENT Q. g *
FROM-9US TD-BUS- KU KVAR KVA .MAGtKA) 13 g-

1 2 6.278 3.890 7.385 0.009 ' ,1w-

.. ......._ ............. ____..________............................. << g
b2 1 -6.265 -3.989 7.374 0.009'

2 3 6.265 3.889 7.374 0.009 U '-*

O u..........._._____....................................... ____.......

3 2 -6.198 -3.847' 7.295 0.020
3 4. 6.194 3.846 ' 7.291 .0.020 e

........___....................__..............__......... ......... -

.;.

4 3 -6.189 -3.845 07.287 0.020 '

t
i GN
90 e
-C.D |

..................................__................. 0uS DA1A...--....-....-.....................-...............

-
__ __ _ _ - _ - - _ - _ _ _
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AS-BUILT WITil XFMR TAPPED AT -2.5%

BSEP UNIT Bl 208/120 VOLT LOAD STUDT PAGE 2 05/08/84

. _

__....... VOLTAGE--------- ----GENERATION---- -----MOTOR------- ------STATIC------ ------MISMATCH-----

NO. NAME MAG (PU) ANG(DEG) BASE (KV) KU KVAR KU KVAR KU KVAR KU KVAR

1 MCCDGB 1.0245 -4.78 0.480 6.28 3.89 0.00 0.00 0.00 0.00 0.0000 0.0000

2 XFMRS 1.0229 -4.73 0.480 0.00 0.00 0.00 0.00 0.00 0.00 0.0001 -0.0001

3 XFMRS 1.0378 -4.74 0.208 0.00 0.00 0.00 0.00 0.00 0.00 -0.0039 -0.0004

4 PNLIBBG 1.0372 -4.72 0.208 0.00 0.00 0.00 0.00 6.19 3.85 0.0037 0.0003

- RELEASE 9, 10/1/79
ENTER COMMAND

.

BRANCH ELEMENTS

++++ CABLE OR BUS ++++ +++++ CABLE ++++++ ++++++++++++ BUS +++++++++++++ ++ REACTOR OR CAPACITOR +++
-INPUT COBE- TYPE ----X---- ----R---- NO.-SIZE --FT-- ---X/FT-- ---R/Fi-- --FT-- --X(PUI-- --IR-- --KV--

3 1- 2- 1 A CAB 4.30E-03 5.73E-02
n .o .o

.
B 3- 4- 1 A CAB 7.00E-04 4.30E-03 ERO

: E- c7 *
2-UINDING TRANSFORMERS'

- -INPUT CODE- --XT-- --KVl- --KV2- --KVAT- --KVAB- -X/R- 133
'

i 2- 3- 1 0.0257 0.48 0.21 30.00 30.00* 0.63 o1*
?. w *-

- STATIC LOADS (3$-
-

-lNPUT COBE- --KV-- ---KVA-- -PFL- LEAD / LAG ngU
L 0- 4- 1 0.21 4.74 0.85 LAG

L 0- 4- 2 0.21 0.01 0.50 LAG
V

he
STSTEM EQUIVALENT 'D

-lNPUT CODE- --FMVA-- --KV-- -X/R-- 'C*
'i 0- 1- 1 18.00 0.48 5.0
ENTER COMMAND"
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BSEP - Unit #2

,

1. 480 VAC Unit Sub 2E7

l

5 |
d,>

2.

WW T2-3-1

3.

5
4
$

4 208/120 VAC Power Distribution Panel 2E7

k .i.
T T 7 T T T T
E E E E E E E

5. 6. 7. 8 9. 10. 11.
_

*

Pnl . Pnl . Pnl . Pn1. Pnl. Pnl . Pnl .
2A-TB 32AB 2C 2A 2AB-RX 2AB 2A-RX

ASDOP MODEL #1

. . ~ . . . - . . . - -. . . . . . . . - , -
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:

DUKE POWER COMPANY
ASDOP

,

CASE TITLE: Model #1STATION AND UNIT: BSEP-2 Swgr. 2E7

STATIC LOADS

DATA
Rated KVA Load Lead

Rated at Rated Power : or
INPUT Voltage Voltage - Factor lag PF Coments

CODE
KV KVA PFL LEAD / LAG

L-5-1 0.208 9.348 0.85 LAG LOCA RUN

0.5 LAG LOCA RUNL-5-2 0.208 2.974; .

L-6-1 0.208 -0.324 .0.85 LAG LOCA RUN

L-6-2 .0.208 0.552 0:5 LAG LOCA RUN
LAG LOCA RUNL-7-1 0.208 0.863 0.85 -

L-7-2 0.208 1.434 0.5 LAG LOCA RUN

L-8-1 0.208 4.577 0.85 LAG LOCA RUN

L-8-2 0.208 0.574 0.5 LAG LOCA RUN

L-9-1 0.208 2.436 0.85 LAG LOCA RUN

L-9-2 0.208 0.059 0.5 LAG LOCA RUN gyJ

L-10-1 0.208 3.808 0.85 LAG LOCA RUN g ',,y,

L-10-2 0.208 1.560 0.5 LAG LOCA RUN gQ3

L-11-1 0.208 3.193 0.85 LAG LOCA RUN agg.

L-11-2 0.208 0.165 0.5 LAG LOCA RUN ga o
. . t7 -*n

H

h
n
I
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t. %

%
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DUKE POWER COMPANY
ASDOP

'

STATION AND UNIT: BSEP-2 CASE TITLE: Model #1
Swgr.'2E7

STATIC LOADS

DATA
Rated KVA Load Lead

'

Rated at Rated Power or
INPUT Voltage Voltage' Factor Lag PF Comments -

CODE
KV KVA PFL LEAD / LAG

L-5-1 0.208 4.674 0.85 LAG LIGHTLY LOADED RUN
L-5-2 0.208 1.487 0.5 LAG LIGHTLY LOADEO RUN
L-6-1 0.208 0.314 0.85 LAG LIGHTLY LOADED RUN
L-6-2 - 0.208- 0.276 0.5 LAG LIGHTLY LOADED RUN
L-7-1 0.208 0.811 0.85 LAG LIGHTLY LOADED RUN
L-7-2 0.208 0.145 0.5 LAG LIGHTLY LOADED RUN
L-8-1 0.208 2.321 0.85 LAG LIGHTLY LOADED RUN
L-8-2 0.208 'O.269 0.5 LAG LIGHTLY LOADED RUN
L-5-1 0.208 0.738 0.85 LAG LIGHTLY LOADED RUN
L-9-2 0.208 0.030 0.5 LAG LIGHTLY LOADED RUN
L-10-1 0.208 2.055 0.85 LAG LIGHTLY LOADED RUN 9R
L-10-2 0.208 0.780 0.5 LAG. LIGHTLY LOADED RUN R AW
L-11-1 0.208 1.588 0.85 LAG LIGHTLY LOADED RUN Ey>
L-11-2 0.208 0.083 0.5 LAG LIGHTLY LOACED RUN [g$

% e.
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b
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DUKE POWER COMPANY
ASDOP

STATION AND UNIT: BSEP-2 CASE TITLE: Model #1
Swgr. 2E7

2 - WINDING TRANSFORMERS

DATA
Reactance Voltage Voltage 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/RXT KV KV KVAT2 (KVAT) (KVAT)

T2-3-1 0.0333 0.480 0.208 150 150 2.82 LOCA RUN
T2-3-1 0.0287 0.480 0.208 150 150 2.82 LIGHTLY LOADED RUN-

,

a :L"
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"
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-DUKE POWER COMPANY
ASDOP :

STATION ANO UNIT: BSEP - Unit #2 CASE TITLE: Model #1
Swgr. 2E7..

BRANCH ELEMENTS

'

-BRANCH REACTANCE RESISTANCE.
. INPUT CODE TYPE (OHMS)' (OHMS)

X R

-81-2-1A Cable 0.01822 0.01962-

B3-4-1A- -Cable 0.0010 0.0011.

84-5-1A- Cable 0.0060' O.0106

B4-6-1A Cable 0.0040 0.0072-

B4-7-1A Cable 0.0007 0.0013

B4-8-1A Cable- 0.0009 0.0009

B4-9-1A -Cable 0.0058 0.0104

84-10-1A Cable 0.0014 0.0026

B4-11-1A . Cable 0.0049 0.0088

'92l'
* A% '
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MODIFIED WITH XFMR TAPS AT NOMINAL.
BSEP UNIT 82 208/120 VOLT LOAD STUDT DAGE 3 M/12/84

,

8 4- 7- 1 A CAB 7.00E-04 1.30E-03
B 4- 8- 1 A CAB 9.00E-04 9.00E-04
B 4- 9- 14 CAB 5.80E-03 1.04E-02
8 4- 10- I A CAB 1.40E-03 2.60E-03
8 4- 11- 1 A CAB 4.90E-03 8.80E-03

2-UINDING TRANSFORMERS
-INPUT CODE- --XT-- --KUt- --KV2- --KVAT- --KUAB- -X/R-
T 2- 3- 1 0.0333 0.48 0.21 150.00 150.00* 2.82

ST6 TIC LDADS
-INPUT CODE- --KV-- ---KVA-- -PFL- LEAD / LAG

L 0- 5- 1 0.21 9.35 C.85 LAG
L 0- 5- 2 0.21 2.97 0.50 LAG

L 0- 6- 1 0.21 0.32 0.85 LAG

L 0- 6- 2 0.21 0.55 0.50 LAG
L 0- 7- 1 0.21 0.86 0.85 LAG
L 0- 7- 2 0.21 1.43 0.50 LAG
L 0- 8- t 0.21 4.58 0.85 LAG nmm

[%L 0- B- 2 0.21 0.57 0.50 LAG

L 0- 9- 1 0.21 2.44 0.85 LAG go
L 0- 9- 2 0.21 0.06 0.50 LAG * s os

c' EL "L 0- 10- 1 0.21 3.89 0.85 LAG cr

L 0- 10- 2 0.21 1.56 0.50 LAG 7.trS
L 0- 11- 1 0.21 3.19 0.85 LAG 7g.3
L 0- 11- 2 0.21 0.16 0.50 LAG ggw

N
SYSTEM EOUIVALENT (h

-INPUT CODE- --FMYA-- --KV-- -X/R--

@3S 0- 1- 1 18.00 0.48 5.0
EN1ER COMMAND : 1

o0 D
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BSEP UNIT 82;208/120 VOLT LOAB STUBT : PABE 1 f5/12/B4-

ENTER COMMAND

EXECUTED NOTAP-
ENTER COMMAND

-

~ NOU IN RUN NODE

B0 TOU UANT TO NOBIFY THE LOAB-FLOU BATA? (l=YES,0=NO)
SIVE TITLE OF RUN. IT HAS TO BE <80 CHARACTERS

' LOAD FLOW ANS LIST ALL----NO TAPS' 00000.

B0 Y0li UANT TO CHANGE THE ABOVE BATA? (0=No,C= CHANGE)
30 YOU UANT ALL BUSES OUTPUTEB? (0=NO,1=fES,2= DEFAULT)

.
.

DUKE FOUER CONPANT
DATE = 05/12/04

-AUXILIARY SYSTEN BESIGN - , . . . . - .g
,

.0PTINIZATION PROGRAN * - '

(ASBOP) ('fg J'-/f'-8 sJ
'BSEP UNIT. 52 208/120.V0LT LDAD STUDY

N0 DEL IllSUGR 2E7) LIGHILY LOADED UITH SUYD Vo=1.017
. -............-...........-....................................-......- -..........-.......= -- -- _...............

MODIFIED WITH XFMR TAPS AT NOMINAL
BUS VOLTAGES,CURRENIS,AND POWER FLOUS

CASE TITLE:LOAB FLOU AND LIST ALL----NO TAPS 00000
NO. OF BUSES Il- .NO. OF LINES = 10-
SUING BUS NO.= 1 r

NO. OF ITERATIONS = 3

ABS YOLTAGE ERROR = 0.000002 0.000002

-......-..--.....--.----.-------------.--------------- LINE FLOUS ----------- ----------------------------------------
-------LINE FOUER FLOU------- -LINE. CURRENT '

FRON-BUS TD-BUS Ku KVAR KVA - MAG (KAl
E? ??e?I 2 12.998 9.918 16.350 0.019

. - - . . . . . . . - - . . . . . . . . . . . . . . . . . . . . . . . . - - . . . . . . . . . - . . . . . . . . . . . . . . . . - . . . R 3|@'

>e o2 1 -12.977 -9.899 16.321 0.019 'k fh2 3 12.972 9.893 16.314 0.Ol9
. . . . . . . . . - - . . . . . . . . . . . . . . . . . - . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . - . . . . . 4[C'o

z[-s3 2 -12.955 ' -9.844 16.272 0.044 to " ||3 4 12.964 9.854 16.284 0.044
- (% Ch 'd

4 3 -12.958 -9.848 16.276 0.044
4 5 5.018 3.988 6.410 0.017 gg
4 6- 0.428 0.429 0.606- . 0.002

.

f4 DN4 7 0.811 0.588 l.002 - 0.003 ' ys4 8 2.245 1.549 2.727 4 0.007
[[, On.4' 9 0.682 0.441 0.812 0.002 g

4 10 2.2/t. l.R71 2.944 0.003
'%g

L
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MODIFIED WITH XFMR TAPS AT NOMINAL.
BSEP UNIT 82 208/120 VOLT LOAD STUBT FAGE 2 05/12/84

4 11 1.481 0.967 -1.768 0.005
.....................................................................

5 4 -5.009 -3.982 4.399 0.01/

6- 4 -0.428 -0.429 0.606 0.002
,

..................................................................... .

7 4 -0.811 -0.588 1.002 0.003
_ =_----___ .........................................................-

8 4 -2.245 -1.548 2.727 0.007
~

.
'

............ ........................................................

? 4 -0.682 -0.441 0.812 0.002
.....................................................................

10 4 -2.273 -1.871 .2.944 0,003
.....................................................................

i 11 -4 -1.483 -0.966 1.768 0.005
|

====-------------------------------------------BUSDATA----------------------------------------------------

************+***LOAB*****************

---------VOL T AG E--- ------ ---- 6 E NE R A T I O N --- - ------ M O T O R ------- ------S T A T I C ------ ------h l SH A I C H -----
NO. NAME NA8tFU) AN6tPEG) PASEIKV) KU KVAR. RU KVAR KU KVAR KU NVAR -

1 SU6R2E7 1.0373 -3.95 0.480 13.00 9.92 -0.00 0.00 0.00 0.00 0.0000 0.0000
2 IFMRP 1.0355 -3.96 0.480 0.00 0.00 0.00 0.00 0.00 0.00 -0.0052 -0.0054
3 XFMRS 1.0328 -4.06 -0.208 0.00 0.00 0.00 0.00 0.00 0.00 0.0091 0.0082 es is ,o e
4 FNL2E7 1.0323 -4.04 0.208 0.00 0.00 0.00 0.00 0.00 0.00 -0.0202 -0.0155 j[ajg
5 FNL2ATB l.0305 -4.04 0.208 0.40 0.00 10.00 0.00 5.01 3.98 -0.0001 -0.0000 p, ;p *
6 FNL32AB 1.0322 -4.06 0.208 0.00 0.00 0.00 0.00 0.43 0.43 0.0038 0.001V. - |[ g ];
7 FNL2C 1.0322 -4.06 0.208 0.00 0.00 0.00 0.00 0.81 0.59 0.0011 0.0006 .cr|L**
8 FNL24 1.0322 -4.06 0.208 0.00 0.00 0.00 0.00 2.25 1.55 0.00e5 0.0024 75e7 5(
? FNL2ABRI 1.0320 -4.06 0.208 0.00 0.00 C.00 0.00 0.68 0.44 0.0021 0.0010 tj ,,

10 FML2AB 1.0321 -4.06 0.208 0.00 0.00 0.00 0.00 2.28 1.87 0.0029 0.0019 04 **

11 FNL2ARI 1.0319 -4.06 .0.208 0.00 0.00 f.00 0.00 1.48 0.97' O.0014 0.0008 II

RELEASE 9, 10/1/79
ENTER COMMAND {N

*

^

-?
PRANLH ELEMENTS *

'* 6'++++ CABLE OR SUS ++++ +++4+ CABLE ++++++ ++++++++++++ BUS +++++++++++++ ++REACIUR UR CAFACIIOR+++ i
-lNFUT CODE- 'TTFE ----X---- ----R---- NO.-SIZE --FT-- ---I/FT-- ---R/FT-- --FT-- --IfFU)-- --lR-- --KV-- 'F-on
3 1- 2- IA CAD 1.82E-02- 1.96E-02 1Si
B 3- 4- 1 A CAB 1.03E-03 1.07E-03

_ _ . - . _ - _ _ _ _ - _ _ _ _ _ - _ - _ _ _ _ _ _
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M00!FIED WITH XFMR TAPS AT NOMINAL

DSEF UNIT._
,

02 200/120 VOLT LOAB. STUDY . FA6E , 3
+)3/1}/34

D5 '
S 4- 7- 14 CAB 7.00E-04 1.30E-03
3 4- - 8- I A CAB ?.0:E-04 f.00E-04-
B 4- t- 1 A CAB 5.80E-03 1.04E-02
3 4- 10- I A CAB 1.40E-03 2.600-03
3 4- 11- 14. CAB' 4.90E-03 0.80E-03 - Cf

~

2-UINDING TRANSFORMERS
-INFUT COBE- --IT-- --KVI- --KV2- --KVAT- --KVAB- -I/R-
T 2- 3- 1 0.0287 0.48 0.21 150.00 150.00* 2.82

STATIC LOADS
-INFUT C0!E- --KV-- ---KVA-- -FFL- LEAD / LAG
L 0- 5- 1 0.21. 4.47 0.85 .- L A6
L 05-2 0.21 1.49 0.50 LAG
L 0- 6- 1 0.21 0.31 0.85 LAG
L 0- 6- 2 0.21 0.28 0.50 LAG
L 0- 7- 1 0.21 0.81 0.85 -LAG

_

L 0- 7- 2 0.21 0.14 0.50 LAG
L 0- 8- 1 0.21 2.32 0.85 LAG
L 0- 8- 2 0.21 0.27 0.50- LAG

.L 0- 7- 1 0.21 0.74 0.85 . LAG
L 0- T- 2 - 6.21 0.03 0.50 LAG

,

L 0- 10- 1 .0.21 2.05 0.85 LAG
L 0- 10- 2 0.21 0.78 -0.50 -LAS
L 0- 11- 1 0.21 1.57 0.85 LA6
L 0- 11- 2 0.21 0.08 0.50 LAG es ,s o

o ", En
SYSTEN E00lVALENT n %e

|[O-INFUT CODE- --FMVA-- --KV-- -I/R--
C' k 3CRS 0- 1- t 18.00 0.48 5.0

ENTER COMMAWB 4[c'o
- ([ -* f
W
O f'C

o.$
s.|%,
*W
4; i

Ob

$

-
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SSEP UNIT 82 208/120 VOLT LOAB STUBT PAGE t 05/12/84 --

%1

ENIER CONNAWB

ROU IN RWW NSDE
DO T0tf WANT TO NOBIFT THE LIAB-FLOU BATA? (l=TES,0=NO)
SIVE TITLE OF RbW. IT NAS T8 DE <30 CHARACTERS
LDAD FLOU ANB LIST ALL' 00000

DO YOU UANT TS CNe#GE INE A99VE SATA' (0=NO'C= CHANGE)
DO TOU UANT ALL BUSES OUTPUTEB? (0=NO,1=TES,2= DEFAULT)

*

DUKE PouER COMPANT DATE = 05/12/84
AUIILIART STSTEN DESIGN f ,.,, 7

.
,

OPTINIZAIION PROGRAN /
' *

(ASDOP3 (/d F/FB#
BSEP UNIT R2 208/120 VOLT LOAD STU9i

MODEL BitSU6R 2E7) LIGHilf LOADED RUN WITH Sufp V0=1.017
==_ - - -........ ... ........ ........ ... ...... ........................._ -- - ._..................

BUS VOLTAGES,00RRENIS,AND POWER FLOUS
i CASE TITLE:L945 FLOU ANS LIST ALL 00000

NO. OF BUSES = 11 NO. OF LINES = 10
SUING BUS NO.= 1

NO. OF ITERATIONS = 4

1 ABS VOLTA 6E ERROR = 0.000001 0.000000
---------------------------------------------------SUNNARY OF TAPS-------------------- -------- --- - --------

-

FROM-BUS T0-9US ITAPS
2 3 -2.50

----------------------------------------------------- LINE FLOUS ----------------------------------------------------
-

n m e:
. -------LINE FOUER FLOU------- LINE CURRENT EQ'

FEON-SUS T0-905 KU KUAR KVA MAG (KA) Q. & *
1 2 13.448 10.430 17.173 0.020 R3R*

er R *
2 1 -13.445 -10.408 17.161 0.020 ~ $ c,. .,

2 3 13.644 16.408 17.160 0.020 $,
M *-*............. ....- ..................................... .......

On".

3 2 -13.626 -10.358 17.116 0.045
3 4 13.427 10.350 17.112 0.045

_- __

,

4 3 -13.421 -10.343 17.103 '0.045 GW
4 5 5.279 4.f95 6.743 0.018 "{I
4 6 0.455 0.454 0.643 0.002 i

4 7 e.856 0.621 1.057 0.003' 0D
4 O RJFD - G#itD Mm OJrn _ _ _ _ _ _ _ - - - - - - - - - - E
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BSEP - Unit #2

1. 480 VAC Unit Sub 2EB

5
4
S

2.

T2-3-1

3.

5
4
N

4. 208/120 VAC Power Distribution Panel 2EB

5 5 5 5 51 4 4 4 s
d d $ $ $

''

5. 6. 7. 8. 9.
Pni. Pn). Pnt. F r. : . rne.

2AB-TB 28-TB 28-RX 2D 2B

,

A500P I:0 DEL 82

3
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-DUKE POWER COMPANY.

ASDOP

STATION AND UNIT: BSEP-2 CASE TITLE: Model #2
Swgr. 2E8

STATIC LOADS-

DATA
Rated KVA Load Lead

Rated at Rated Power or*

INPUT Voltage Voltage - Factor' Lag PF Comments
CODE

KV KVA PFL- LEAD / LAG

L-5-1 0.208 5.430 0.85 LAG LOCA RUN
L-5-2 0.208 1.625: i 0.5 LAG LOCA RUN
L-6-1 0.208 2.455 0.85 LAG LOCA RUN
L-6-2 0.208 0.021 0.5 - LAG LOCA RUN
L-7-1 0.2G8 4.068 0.85 LAG LOCA RUN*

L-7-2 0.208 0.042 0.5 LAG LOCA RUN
L-8-1 0.208 0.776 0.85 LAG LOCA RUN
L-8-2 0.208 0.822 0.5 LAG LOCA RUN
L-9-1 0.208 5.875 0.85 LAG LOCA RUN
L-9-2 -0.208 0.975 0.5 LAG LOCA RUN !;!22
L-5-1 0.208 2.235 0.85 LAG LIGHTLY LOADED RUN R '.,%
L-5-2 -0.208 0.867 0.5 LAG LIGHTLY LOADED RUN g%>.
L-6-1 0.208 1.228 0.85 LAG LIGHTLY LOADED RUN " ?. O
L-6-2 0.208 0.011 0.5 LAG LIGHTLY LOADED RUN w" " oL-7-1 0.208 1.981 0.85 LAG LIGHTLY LOADED RUN " x" *L-7-2 0.208 0.G21 0.5 LAG LIGHTLY LOADED RUN "O
L-8-1 0.208 0.656 0.85 LAG LIGHTLY LOADED RUN "

OL-8-2 0.208 0.138 0.5 LAG LIGHTLY LOADED RUN
L-9-1 0.208 3.129 0.85 LAG LIGHTLY LOADED RUN O
L-9-2 0.208 0.487 0.5 LAG LIGHTLY LOADED RUN

l.t
. &

i 1

.

_
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DUKE POWER COMPANY
ASD0P

STATION AND UNIT: BSEP-2 CASE TITLE: Model #2
Swgr. 2E8

2 - WINDING TRANSFORMERS

DATA
Reactance Voltage Voltage Top FDA XtMR X to R

-In P.U. On Rating Of Rating Of .KVA Base Ratio
INPUT KVA Bus 1 Bus 2 Rating KVA . Comments

LCODE Ratina Windina Windina

U KV KV KVAT1 2 ) T)

T2-3-1 0.0333 0.480 0.208 150 150 2.82 LOCA RUN
T2-3-1 0.0287 0.480 0.208 150 150 2.82 LIGHTLY LOADED RUN

*
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DUKE POWER COMPANY.

ASDOP

STATION AND UNIT: BSEP - Unit #2 CASE TITLE: Model #2 ,

Swgr. 2E8'

BRANCH ELEMENTS

. BRANCH REACTANCE RESISTANCE
INPUT CODE -TYPE (OHMS) (OHMS)

X R
,

B1-2-1A -Cable 0.02941 0.03235

B3-4-1A Cable 0.0006785 0.0007038

B4-5-1A Cable 0.0137 0.0244

B4-6-1A Cable 0.0159 0.0284-.

84-7-1A Cable 0.0120- 0.0213
>

84-8-1A Cable 0.0010 0.0017,

B4-9-1A ~ Cable 0.0010 0.0011
'
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MDDIFIED WITH XFMR TAPS AT NOMINAL
BSEF UNIT'52 208/120 VOLT LDAB STUBT FA6E 2 05/12/84-

- -

5 / 4 -4.627 -3.638 5.886 - 0.018
.....................................................................

4 4 -1./97 - -1.124 2.119 0.004
.....................................................................

/ .4 -2.978 -1.865 3.514 0.011
.....................................................................

3 4 -0.913 -0.959 1.324 0.004
.....................................................................

9 4 -4.711 -3.384 5.802 0.017

,

== ---- ==-------------------------------------------DUS DATA----- -- --- -- - ----- - - - - - -- -------

**seesessessesesLOAB44444****essesset

---------VOLTAGE--------- ----EENERATION---- ------MOTOR------- ------STATIC------ ------MISMATCH-----
MO. NAME MA6(FU) ANGIDEG) BASE (KV) Ku KVAR Ku KVAR KU KVAR KU KVAR

1 SUGR2E8 0.9355 -10.04 0.480 15.14 11.14 0.00 0.00 0.00 0.00 0.0000 0.0000
2 IFnRF 0.9317 -10.08 0.480 0.00 0.00 0.00 0.00 0.00 0.00 -0.0002 -0.0003
3 EFnRS 0.9278 -10.25 0.206 0.00 0.00 0.00 0.00 0.00 0.00 -0.0008 -0.0009
4 FNL2E8 0.9273 -10.25 0.208 0.00 0.00 0.00 0.00 0.00 0.00 0.0000 0.0010
5 FNL2ACTB 0.9233 -10.21 0.208 0.00 0.00 0.00 0.00- 4.63 3.64 0.0000 -0.0000
6 FWL2STS 0.9256 -10.25 0.208 0.00 .0.00 0.00 0.00 1.80 1.12 -0.0000 -0.0000 g;;f;7

,

7 FNL23RX 0.9252 -10.24 0.208 ' O.00 0.00 0.00 0.00 2.98 1.87 0.0000- 0.0000 g :(jg
8 FNL2B 0.9273 -10.25 0.208 0.00 0.04 0.00 0.00 0.91 0.96 0.0002 0.0001 o

;[! 3,9 FNL2B 0.9271 -10.25 0.208 0.00 0.00 0.00 0.00 4.71 3.39 "0.0006 -0.0002 c'
;|kELEASE 9, 10/1/1Y er ck

ENTER COnWAND Il cr En
I5>.

-
BRANCH ELEnENIS

(4
68

++++ CABLE OR bus ++++ +++++ CABLE ++++++ ++++++++++++ BUS +++++++++++++ ++ REACTOR OR CAPACITOR +++
[%-l#FUI CODE- TTFE ----X---- ----R---- NO.-SIZE --FT-- ---X/FT-- ---R/FT-- --FT-- --X(FU)-- --IR-- --KV--

'

B 1- 2- 1 A CAB 2.94E-02 3.23E-02
B 3- 4- IA CAB 4.78E-04 7.04E-04 pg g

i ,8 4- 5- 1A CAS 1.37E-02 2.44E-02 tsgs
B 4- 4- 1 A CAB 1.59E-02 -2.84E-02 't9 - 4- 7- 14 CAB 1.20E-02 2.13E-02 u9 t**
I 4- 8- 14 CAB 1.00E-03 1.70E-03 EAL
5 4- 9- 1 A CA8 1.00E-03 1.10E-03

_ _ _ _ _ . _
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MODIFIED WITH XFMR TAPS AT NOMINAL

95EP UNIT 82 208/120 VOLI LOAB S1HBY PAGE 3 .05/12/84

--lHFUI CODE- ' --II-- --KVI- --kV2- --KVAT- --KVAD- -X/R-
T 2- 3- 1 0.0333 0.48 0.21 150.00 150.00* 2.82

STATIC LOADS-
-INFUT CODE- --KV-- ---KVA-- -PFL- LEAD /LA6
L G- 5- 1 0.21 5.43 0.85 LAG
L 4- 5- 2 0.21 1.43 0.50 LAG
L 0- 6- 1 0.21 2.45 0.85 LAG
L 0- - 6- 2 .0.23 0.02 0.50 LAG
L 0- /- 1 0.21 4.07 0.85 LAG

^L 0- 7- 2 0.21 0.04 0.50 LAG
L 0- 8- 1 0.21 0.77 0.53 LA6

-

L 0- B- 2 0.28 0.52 0.50 LAG
L. 0- T- 1 0.21 5.08 0.85 LAG
L 0- f- 2 0.21 0.97 0.50 LAG

9 E o"
SYSTER EBUIVALENT $ 2 "$%

-INPUT CODE- --FMVA-- --EV-- -X/R-- EE 3
S 0- 1- 1 18.00 0.48 5.0 "

E4
ENIER CONNAND . d[ '* o

. . g{ -*
'g ~~ C

'*ri

(5 65
i

05 6%
'

.
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. . . _ _ . . , . . , . . . . . . . . . . _ - - _ _ _ _ . . . _ . . . __ _ _ - _ . _ - _ - - _ _ : - .s. ... ....-

05/12/84DSEP BNii 52 208/120 VOLT LOAB STUDY FAGE I <

ENTER con #AND
EXECUTED NOIAP
EMIER CON #AND

NOU IN RUN NUDE
DO 100 UANT 10 nOBIFY THE LOAD-FLOU DAT A? (1=TES.0=ND)
SIVE ilTLE OF RUN. IT HAS TO BE (80 CHARACTERS ,

LOAD Flou A#B LIST ALL----NO TAFS 00000
90 YOU HANT TO CHANGE THE ADOVE DATA? (0=NO,C= CHANGE)
DO TOU UANT ALL DUSES OUTFUTE3? (0=ND,1=TES,2=9EFAUL1)

DUKE FOUER Co#PANY DATE = n'./12/84
AUXILIARY.STSIEN DESIGN ..' |* -|

OPi!NIZAT10W FROGRAN NO l''. /["8rj(ASDOF;

BSEP UNIT B2 208/120 VDLT LOA 9 STUDT
NODEL 82(SU6R 2E8) LIGHILY LDADED RUN UITH SUTD V0=1.017 ,

~~~~"""~~

MODIFIED'WITH XFMR. TAPS AT NOMINAL
BUS VOLTAGES, CURRENTS,AND F0WER FLOUS

CASE TITLE: LOAD FLOU ANB LIST ALL----NO IAFS 00000
NO. OF DUSES= 9 #0. OF LINES = 8

Su!N6 9US NO.= 1

NU. OF ITERATIONS = 3

ABS VOLIA6E ERROR = 0.000002 0.000002
---------------------------------------------------LINEFLOUS--------------=- ---------------------------

_ ENE
LINE CURRENT SU-------LINE F0uER FLOU- ----

FRON-BUS TO-BUS EU KVAR XVA NAG (EA) . ES3
I 2 9.249 6.642 11.399 0.013 "5M* *

ga o....... _- _.===-___ ________ .__..._____ .... __________.. .._...

2 1 -9.232 -6.447 11.376 0.013 "d'
2 3 :9.229 6.644 11.J72 0.013 y"U

5dgg..._________...__._____._ ________..........____..... ...._.. _

3 2 -9.221 -6.621 11.352 0.030 h
3 4 9.218 6.620 11.349 0.030 0

.....___.____.........__...................... ___...............____

g@4 3 -9.216 -6.618 11.346 0.030 8

4 5 2.497 2.042 3.238 0.009 b[
4 6 1.123 0.703 1.325 0.004 '-

4 7 1.814 1.136 2.140 0.006 *b
- - - - __ -- m



g , . - _

s.
bm
. . .|

-

Page A77 of 113
Performed by: C8d 6-6-81/
Checked by: Sc (i e se- 3 84

(

r

f:

f.
k

... ,,
!I- 'M

B C Ps,P9. e p 4 g. re cee == ** M + 3% e g oe . g p +3 , eIe # 8 M O* O O 'O C+ OQO O + 2eg

=*. 0 0 *E O C O O C* O s34 O Of. *.r.
M.** s e *e e o e e e e e e e m

-
9

9 Z MC L T'* O O O C **J O =-- 0; -
t ==

O I b* '

0 e 3 0 **
e

g
' $ 780 -

.

.n .f- 0 ED ' O * d C' V5 r a ' "* FNL. l. == O m ed ** Cs .
== *= et Cg

OOOm W =='

0 :|: OOC O Cp COO
O, I

f 8 3OOOOO OOO *
Cr. 3.

0 I M e o e e e o e e e g
9 9 OOOOO OOG O
0 I t 5 0 e Cat 0
9 9 O g .
8 I e- *=
0 03
8 * I * COOO O O ar O Pd 4 i.e.,
B # 6 .uf O D O O *:p rs e= is"B N haJ w
0 em 0 2 e e e e o e e e e gg pe
4 * i > O O O O to O == O ed + e

'

t . O M + ,
4

! .e W
, . ee + ef -

# ==
! at g

l

.e 4
>=.

+
i o > OOOO> re - c. - * i.e

, * L1 OOO O. ar e- CD. =O.==eF + s
e'i

* O 3 e e e e e + 9:

* a M O O O O N - == O #9 +
t e e +
0 * t + et * f + 0

i 0 dr. 0 * >='

f =2 - + na.
8 O -0 OOOOOOOOO * %
0 A 0 MCOO OOOOOO th M|_ e .e - 0 .c e o e o e e e e e m et = 0 * 8 :=0COOOOOOO dra e

; D e 8 M * 4'
i # 8 +> 0 4 0 +

8 4 0 6 9 * (.a; * 3
O i 0 $ 8 ee Q + 0

.

I I 0 0- 9 e >[' +>.J .o e ee - 0 o e ed 0 0 0 .* O OOOOOOOOO + ta.
!

l. O 9 O 9 O 9 O 8 *= 0 * C OOOOOOOOO *NO O O 8 0 0 O I O 4- e e 3 e e e e o e o e e trl + Mem e 6 e i e 8 o I e 0 * I MOOOOOOOOO * = + 0O 9 0 0 0 0 O I O 4 * I 2* te a t t e- *- a w+ 0- P4 8 0 0 0 *Z * 0 C
8 8 6 8 e"> ge e W

.
t 0 9 4 #+ 0

. C.W 8 9 e i M 4 *IDO O O O OOOO W +
e.t:.D 0 e o e o a er4OO OO OOOO + -

at 4 9 a 8. dele 8 2 e e o e e o e e e 2 => bM da. D 0 0 0 t e re =O O O O O OOOO W * 0&. rd B er 0 CD # f% 0 b'D 8 2 M E * 94 P9 0 rd I F '8 9 99 0 re i O 4 taAi >= N e t*3 0 == 0 co 8 co e *= ss e) '
F1 0 o= 0 N 0 0 0 99 ' 8 4 oC tw

e'8 e t * 8 o e e i e= se Se 44Ji

8 0 0 4 0 ss W ==
= 0 0 I e 0 W WOOOOOOOO => tra

f
' g 8 8 9 0 0 2 NOOOOOOOO + 0 eft '0 0 0 4 0 haJ 3 e o e o e e o e e => e gg
. I e I- 0 0 E.D Ing & O O O O O O O O + O ea[ . > 0 rd 0 h") 8 On I e. I e a> E Cerp 6 O 6 F9 9 CP. I

N.
0 0*" atO 9 h B == t er B c 0 0I go t e 8 e 4 e 1 o 0 $ + 0 N er N N *J M 89 e6N O O 8 *= 0 0 8 N 8 * O OOOOOOO teO O 9 9 0 0 0 0 0 0 0 8 = + 0 s 4 0 0 e e a Elef I f 4 0 0 e => *> e end LaJ ned kJ bed 4aI had ati' >=e > .* 4 0 0 8 0 M. C O W ID e 5 m e W to eg 99 er er er P9 O O EsaA & 0 0- 6' 8 6 4 in OeOOOOOOO 3 0 N O ar S==r%== a=. ene O 9 9 4 5 0 0 Las *r er N N N N N N N & 0 e o e * * * *e= *= . t re eN O N e er 0 0 en o e * * * * * e o e P9 rs N N N == == t*SA > 0 N 4 ** 9 rs e e- . i 9 4OOOOOOOOO Car 5

.T*r 8 *= 9 ma =O $ *= i I as OE o 6 e 0 e 8 o e e i 0 8*=4 N O e= 0 em 9 0 0 F1 i LaJ a naJ G N *r N N N "5 M EG- 8 0 0 0 0 e a 0 e 4.9 (JD e.a e OOOOOOO ==
.m0 e f I O 4 had *F If) N N O N N N F9 & 0 0 0 0 0 0 t 5 24 0 0 e p= A == == N N N N N N N

4 0 Lad LaJ W had Lad W W ' to
8' e.* 9 4 3 3 a =e e o e e * * * e o WM

> r.Is tw sp=er C. Ps'5 eft N O O
0OOa.f 8 0 0 $ O ED *y g my e er air e ey ay + g it O -t 0 0 e i DE 6 0 0 0 6 3 6 8 8 + 4 e e o e e e ei "Io 0 0 5 e || 0 4 => 0 te =G om e* == *= a=! l 8 6 .6 0 + 4t O e e s 0 a'

N 0 8 0 t 0 C If'8 *r *O ar "r er N M NI == - 0 0 i e i e da,. > ts 49 b'D '9 tr *r b9 Isi D= Lad'
%e er e er 0 er g er g er i e e. rg **0 ret #='t rg 99 ret r3 8=3 rs A as e ab a & S mW G f 9 0 i' 0 #DOOOOOOOOO% >= 4 4 4 *E 4 4 4O l l 6 9 it b e e o e * * * e e e ** t-WWWWWWWN 0 0 0 g 6 3 i em om e= em e om em se em %

6 8 0 0 t Om'ro 6 0 0 0 i des == 2 6 4444444
i 3 0 0. 4 4 iS == MM 4 &ad==*=**********l

i D 3 0 LaJ Las m a s.= gg an C Se
. >= 4 6 g $ 2 re Ca. Er0 had 4 m a m M On 1C O 9 0 0 0 0 0 0I. me 0 0 e a e 4 tar da M N e t N N re N O W N ar try =g rg m emW 9 0 0 0 0 E (D E C =d =4 . 4 =J e a tad f p

'"3 $ $ $ e $ 3 he, w R R R E 2 * En >=
W 9 =e e is em0 > 0 t## M M de- da. da. da. te. da. 4 M 3 I e 0 e e * 0dh. D 6 9 0 9 taa .aJ te. == 89 'r er *r *r 4

had 0 0 0 0 0 e *= N r*3 *r if9 *O N to Om ad = =td 0 t 9 9 9 O had E emm's 8 9 9 0 . I R ses ned 0 are GA####

i

,

j



, -s -

-.m..

.

.

x-

.

^** ~ ***-** ~ -- .-
. .. . _ . ...-, .....- - -=_ -- - - -

*

MODIFIED WITH XFMR TAPS AT NOMINAL

BSEP UNIT B2 208/120 VOLT LOAB STUDY PAGE. 3 05/12/34

-INFUT CepE- --IT-- --KVI- --KV2- --KVAT- .--KVAB- -X/R-

i ' 2- 3- 1 0.0287 0.48 0.21 150.00 150.008 2.82

STATIC LOApS

-!WFUT CODE- --KV-- ---KVA-- -PFL- -LLAD/ LAG
L 0- 5- 1 0.21 2.23 0.85 LA6
L 0- 5- 2 0.21 0.57 0.50 LA6
L 0- 6- 1 0.21 1.23 -0.85 LAS

L 4- 4- 2 0.21 0.01 0.50 L46
L 0- 7- 1 0.21 1.98 0.85 . LAG
L 4- 7- 2 -0.21 0.02 0.50- LAG

L O- 5- 1 0.21 0.44 0.85. LAG

L . 0- 8- 2 0.21 0.14- -0.50- LAG

L 4- 9- 1 0.21 3.13 0.85 LAG

L 0- ?- 2 0.21 0.49 0.50 LAG

nmm.
SYSTER EOUIVALENT gQ

-INPUT CODE- --FRYA-- --KV--- -1/R-- .Og*
S 0- 1- 1 18.00 0.48 5.0 13$*

ENTER COMMANS ,1 C*
7. & E
u?=nnw

B, .
Ob
I I
00 %
b
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*

EfiER CON #489 /
~

,

,

s

. NSW IN EDN NSDE '
. -.

De Telf WANT TS N6DIFT THE LSAB-flSW F4tA's 41=TES,9=NO)
ElWE' TITLE OF kes. IT NAS 18 SE (80 CHAEACTERS.
LCAD FLpu AND LIST ALL

06000
. *2 TOW U4al;Tt CEANGE THE A8990 DATA? (0=NO,C= CHANGE)
)W 100 c4N!! ALL D#SES SUTFUTE9? te=NO,1=IES,2=DEFAUtil

'

EUKE FD#ER CO#FANY ~ c DAIE = 05/12/F4
*

' AUIILIARY STSIEd DESIGd
.- "**I |'

.CPIINIZAllt1B FRD6 RAM
.

(ASDGP) NO I-/f-8[
BSEF UNIT 82 203/120 V0li LOAD SIUBf

MODEL 82(SuGR 2E8) LIGNILT LOADED RUW UIIH SUID VO=1.017--

_ .. .- . . ..........= ___ -_.-.---_. .-_---- ........

AS-BUILT WITH XFNt TAPPED AT -2.5%
.-. ..-- ---- --- -.---..-.--

DBS, VOLTAGES,CURRENIS,4WD FOUER FLOUS
CASE IITLE:LDAB FLOW &#3 LIST ALL 00000
NO. DF DeSES= ? ps. GF LINES =' 8
SWING 995 pt.= 1

N6. OF ITERATID#1= 4

ADS VOL146E ERROR = 0.999961 0.649904

-. _.- . .-.___ _..~.~.. .-. ....... . 5 9R M A R Y O F T AP S ---------------------------------------- --- - ---

FR94-9BS T0-39S IIAFS
2 3 -2.50.. -

_

. -__.. .......... ... .. LINE FL9US ----------------------------------------------------

-------LINE FDWER FL94------- LINE CutkEN! EIEYIFROM-BUS T8-pus IN KVAr ETA MAC(KA) $ 2EY!1 2 f.728 7. D98 II.989 9.014 EI-

-__ - __ C' k 3=
__

;$2 1 -T.701 -6.991 11.944 0.014 dE '* o2 - 3 f.764 6.957 11.957 0.014 ** dE ''......... . ..... . .. ........... ... ......... .. ($**||3 2 -9.415 -4.142 II.fJ6 0.031 I % '#3 4 f.721 4.157 11.954 0.0J1- - - . _ . - _.--. _ . _ _ ... .. ... . ...... .. - nO_.

4 3 -9.717 -6.955 11.952 0.031
ds 4b4 5 2.425 2.148 3.405 0.001

[34 4 1.182 0.739 f.394 0.004 :
4 l.907 f.815 2.251 0.004 g

' og

RLag4 3 9.707 0.525 0.881 0.002 944 7 3.26A 2.329 4.012 0.010 4

L. --
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AS-BUILT WITH XFMR TAPPED AT -2.5%'
.

DSEP UNIT 82 208/120 YOLT LOAD STUBf PAGE '3 05/12/84

-INPUI CODE- : --X I -- --KVI- .--KV2- --KVAT- '--KVAD+ .-I/R-
1 2- 3- 1 0.0287 0.48 :0.21 150.00 '' 150.00* 2.82

STATIC LOADS' ,

'
<

-INPUT CODE-- --KY--- ---KVA-- -PFL - LEAD / LAG
. L 0- 5- 1 0.21 2.23 0.85 LAG .

< L: 0 5- 2- 0.21 0.87 0.50' LAG' ' '.
,

L 0- - 6- 1 0.21 1.23 0.85 LAG
,

L '0- '6- 2 0.21 0.01 0.50 LAG
L U- 1- 1 0.21 -1.98 0.85./ LAG
L 0 7- 2 0.21 0.02;, 0.50' LAG'
L . 0- 8 .1 0.21 ~ .66 0.85 ' LAG0 ''

L 0- 8- 2 0.21 0.14 0.50 LAG s
> ' , L 0- 9- 1 0.21 3.13 0.85 LAG

'L 0- 9- 2 0.21 0.49 0.50 LAG,

SYSTEM EOUIVALENT
-INPUT CODE- --FMYA-- --KV-- -X/R--
S 0- 1- 1 18.00 0.48 5.0-
ENTER COnNAND

9II
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Page A82 of 113
Performed by: CEd 6-6-6f/
Checked by: SC 6, 6 - 3 J

BSEP - Unit #2

1. 480 VAC MCC 2CA

5
4
$

2. --
WW

T2-3-1
mm

3. _ _

5
.

4
$

4

Pn1. 32A

ASDOP MODEL #3

- - . . .- . - - . . - . _ . - . - . _ . - -_. --
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;3

.

DUKE POWER COMPANf
ASD0P

~ STATION AND UNIT: BSEP-2 CASE TITLE: Model #3
Pnl. 32A

<

STATIC LOADS

DATA
Rated KVA Load Lead

Rated at Rated Power or-'

INPUT Voltage Voltage Factor Lag PF Comments

CODE
KV KVA PFL. LEAD / LAG

L-4-1- 0.208 0.959 0.85 LAG LOCA RUN

L-4-2 0.208 0.693~ 0.5 LAG LOCA RUN
4

L-4-1 0.208 .0.480 0.85 LAG LIGHTLY LOADED RUN

L-4-2 0.208_ 0.347 _0.5 LAG LIGHTLY LOADED RUN

:

2

R A'S
T"3>5
*< O
.. g -u .. -
PnU

N
0@
bD
s 1
Mb
Z. 1

m
%

. _ - . _ - ._ __ _ _ _ _ _ -
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.

DUKE POWER COMPANY.

ASD0P

STATION AND UNIT: BSEP-2 CASE TITLE: Model #3
Pnl. 32A

2 - WINDING TRANSFORMERS-

DATA
Reactance Voltage Voltage 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

XT KV KV KVAT2 ) T)
1

T2-3-1 0.02043 0.480 0.208 30 30 0.95 LOCA RUN.
T2-3-1 0.01758 0.480 0.208 30 30 0.95 LIGHTLY LOADED RUN.

.

.
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DUKE POWER COMPANY
ASDOP.

*

STATION AND UNIT: BSEP - Unit #2 CASE TITLE: Modei#3
~Pni. 32A

t BRANCH ELEMENTS

' BRANCH- REACTANCE RESISTANCE
INPUT CODE . TYPE (OHMS) (OHMS)

X R

B1-2-1A' Cable 0.0018 0.0232

B3-4-1A Cable 0.0017 0.0052.

.
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BSEP UNIT 82 208/120 YOLT LOAB STUBY PAGE 1 05/04/84

ENTER COMMANB

NOU IN.RUN MOBE
B0 YOU UANT TO MOBIFY THE LOAB-FLOW BATAT (1=TES,0=NO)
6IVE TITLE-OF RUN. IT HAS TO BE (80 CHARACTERS
LDAB FLOW AND LIST ALL 00000
50 100 UANT TO CHANGE THE ABOYE BATA? (OsNO,C= CHANGE)
DO 100 UANT ALL BUSES OUTPUIEBf (0=ND,1=TES,2=DEFAULI)

i

BUKE POWER COMPANT Dg OQ 4 8,

AUXILIARY SYSTEM DESIGN < '), ,"
OPTIMIZATION PROGRAM '

(ASDOP)
BSEP UNIT 82 208/120 VOLT LOAB STUBY

MODEL B3(PNL 32A) LOCA RUN
.......................___................__________ ......__ ....__......... _.._- ........... _........___....

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

CASE TITLE:L0tt FLOW AND LIST ALL 00000
NO. OF BUSES = 4 NO. OF LINES =. 3
SUING BUS NO.= 1

NO. OF ITERAi!ONS= 4

ABS VOLTAGE ERROR = 0.0?0002 0.000003,

---------------------------------------------------SUMMARY OF TAPS------=- - =----------------------------------

.

FROM-BUS T0-Bus ITAPS
2 3 -2.50

----------------------------------------------------- LINE FLOUS --------------------------- -- = - --= ---------

- n. ,o u2

-------LINE POWER FLOU------- LINE CURRENT $ IET$
-

FROM-BUS TO-BUS KU KVAR KVA ' MAG (KA) Ef } >=1 2 1.025 0.975 1.414 O.002 " S|.

4{c'o_

-
1 .._........- = _- ..................______-....._ .......__ ........
'

2 1 -1.024 -0.975 1.414 0.092 " di ~' '
2 3 1.024 -0.974 1.414 0.002 LA ** :

(1 Ch ts...__ __...........______...................... _.......... ...... .

f3 2 -1.023 -0.973 1.418 0.004
3 4 1.023 0.972 1.411 0.004 tg

........__......................................___........._......-- ' 6%
4 3 -1.022 -0.972 1.411 0.004 7% e

'
ts

c4 5
.t, 03

----------------------------------------------~~------BUS DA1A-------------------------------------------- ------- %

toe,*,eteeeeteseLOSD's*********tt****
__ _ _ _
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BSEP UNIT. 52 208/120 VOLT LOAB STUBT PAGE 1 05/04/84

ENTER CONNAND.

.NOW IN RUN PODE;

: ' B0 YOU UANT-TO NOBIFT.THE LOAB-FLOW DATA? (1=TES,0=NO)
GIVE TITLE OF RUN. IT HAS TO BE (80 CHARACTERS
LDAB FLOU ANS LIST ALL 00000
30 TOU UANT TO CHAN6E THE ABOVE BATA?'(0=NO,C= CHANGE)
30 TOU UANT ALL BUSES OUTPUTEB? (a=ND,1=TES,2= DEFAULT)4

BUKE POWER COMPANT
' '

DATE = 05/04/84
AUXILIART SYSTEN BESIGN < [* . /. . ,1

, . *" ' *
OPi!NIZATION PROGRAN N M M"d! N.(ASBOP)

BSEP UNIT B2 208/120 VOLT LOAD STUDY,

NOBEL R3(PNL 324) LIGHTLT LOABEB RUNj

AS-BUILT WITH XFMR TAPPED AT -?.5%
! BUS VOLTAGES, CURRENTS,AND POWER FLOUS

. .

CASE TITLE: LOAD FLOW AND 1.lST'ALL
'

00000
; NO. OF BUSES = 4 NO. OF LINES = 3

SUING BUS N0.= 1;

; NO. OF ITERATIONS = 4

i ABS VOLTAGE ERROR = - 0.000001 0.000002
'

---------------------------------------------------SUMMART OF TAPS------ ----------------------------------------

; -

FROM-BUS TD-BUS ITAPS;

2 3. -2.50-,i -
....................__........__...............___.-- LINE FLOUS - =-----------------------------------------------

- es ,5 ,5
+ 3m6
! -------LINE POWER FLOU------- LINE CU'RRENT m'e

n%=
FROM-BUS TO-BUS KU XVAR KVA- NA6(KA) 'wo

a,>
I 2 0.646 0.614 0.891 0.001 * o 3 o$

., e os

. ___..................____..... ________.......__.... ____.........___ cr cx
2 1 -0.646 -0.614 0.891 0.001 v.. cr -%

o
4

w
2 3 0.646 0.614 . 0.891 0.001 4. :

i p pg c,............._____............____..........._____............_ ____

3 2 -0.645 -0.614- 0.891 0.002 >g;

; 3 4 0.641 0.612 0.886 0.002- gsps
..........__..______..............___....._......____............. ., ,

j 4 3 -0.641 -0.612 0.886 0.002 rs 6\
t- g

do es
t

. p' ,%; ...................................................... pus 3A14............____. ..___................. __......... ,p
.!

..................n. .................
t-
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Page A89 of 113
Performed by: Cld G -/,-47 ,
Checked by: sc C . g _ 3 af ,
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e

W
me a> t
om - a> g

4 => e-
>= OOOT => b
E4 O O O =O => 0
0 3 * e * * => 5
0 MOOOO a>'
8 +
0 => 0
8 => 0
0 => e=

a> b
$ OOOO => %
0 KOOOO En M
e 4 e * * * D 0 th
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Performed by: C#d g-4-gp
Checked by: sc g,_c , g a

BSEP - Unit #2

1. 480 VAC HCC DGC
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Pnl. 2A-DG

ASDOP MODEL #4
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DUKE POWER COMPANY
ASDOP

STATION AND UNIT: BSEP-2 CASE TITLE: Model.#4
Pnl. 2A-DG'

.

STATIC LOADS

! DATA
Rated KVA Load Lead

: Rated .at Rated Power or
INPUT Voltage Voltage Factor Lag PF Comments

.i CODE
KV - KVA PFL LEAD / LAG-

L-4-1 0.208- 13.158 0.85 , LAG LOCA RbH

L-4-2 0.208 0.906 0.5 LAG LOCA RUN

L-4-1 0.208 -7.356 0.85 LAG LIGHTLY LOADED RUN
L-4-2 .0.208 ~0.367- 0.5 LAG LIGHTLY LOADED RUN

972'
2 I.T
||f >
a e

e.. g- ,
.. w

b

b

1?
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cA
t
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DUKE POWER COMPANY-

ASDOP

STATION ANO UNIT: BSEP-2 CASE TITLE: Model #4
Pnl. 2A-DG '

2 - WINDING TRANSFORMERS

DATA'
'

Reactance Voltage Voltage 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 KVAT2.

(KVAT) (KVAT)

T2-3-1 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-

1
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DUKE POWER COMPANY
A500P'

~ STATION AND UNIT: 'BSEP - Unit #2' CASE TITLE: Model #4-
Pnl. 2A-DG

BRANCH ELEMENTS

BRANCH REACTANCE RESISTANCE'
INPUT CODE TYPE (OHMS) (OHMS)

X R

B1-2-1A Cable 0.0037 0.0225

-83-4-1A Cable 0.0007 0.0043

,

''
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BSEP UNIT R2 208/120 VOLT LOAD STUDY 'PAGE 1 05/10/84

ENTER COMMAND
-

NOU IN RUN MODE
DO YOU UANT TO MOBIFY THE LOAB-FLOU DATA? (i=YES,0=NO)
GIVE TITLE'0F RUN. IT HAS TO DE (80 CHARACTERS
LOAD FLOW AND LIST ALL 00000
90 YOU UANT TO CHANGE THE ABOVE DATA? (0=NO,C= CHANGE)
DO YOU UANT ALL DUSES OUTPUIL ? (0=NO,1=YES,2=DEF AULI)

'
DUKE POWER COMPANT DATE = 05/10/84

AUIILIARY SYSIEM DESIGN (fd. r'. /O -S(/
OPTIMIZATION PROGRAM .5 C 6 g gg

(ASDOP)
BSEP UNIT R2 208/120 VOLT LOAD STUDY

MODEL R4(FNL 2A-DG) LOCA RUN
4 ..................................___.=== -=- _... ..== - ==-...______....__........... ...............--..___.'

AS-BUILT WITH XFt1R TAPPED AT -2.5%

BUS VOLTAGES, CURRENTS,AND POWER FLOUS
CASE TITLE: LOAD FLOW AND LIST ALL 00000
NO. OF BUSES = 4 NO. OF LINES = 3
SUING BJS NO.= 1

NO. OF ITERATIONS = 4.
'

.

ABS VOLTAGE ERROR = 0.000002 0.000002
= ==------SUMMARY OF TAPS--------------- ---; ----------------------------------- - -------------------------

a .

; FROM-9US TD-BUS ITAPS
| 2 3 -2.50
*

----------------------------------------------------- LINE FLOUS ----------------------------- - ==----------------

_

; -------LINE POWER FLOU------- LINE CURRENT c3 o ,3

FROM-BUS 10-BUS KU KVAR KVA 'MAGINA) Ei@E|
1 2 10.357 6.842 12.414 0.016 Pr cE '"*

__..._______.............__..................... ..._.......... ._... ggg
j 2 1 -10.340 -6.840 12.39/ 0.016 crEl#'

2 3 10.340 6.839 12.39/ 0.016 75 er f(
35 ,,..... __..__........=- .........__.._.............___....._.....

3 2 -10.096 -6.685 12.109 0.036 rg egE3
3 4 10.095 4.465 12.108 0.036

..........__..........___.........................................___
4 3 -10.0/9 -4.483 12.093 0.036 f4

gs 9b

ds8

b4 g
------------------------------------------------------BU3 DAIA--------------------------------------------------- - RLOD

1
.................ou..................
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AS-BUILT WITH XFMR TAPPED AT -2.5%
.

BSEP UNIT B2 200/120 Y0li LOAD SIUBY PAGE 2- 05/10/84
>-

.

.
..

---------VOLTA 8E--------- ----6ENERAi!ON---- '-----NOTOR------- ------STAi!C------ ------MISMAICH---- -

NO. NAME NA6(PU) AN6(DES) DASE(KY) KU KVAR- NU KVARL KU' KVAR' RU KVAR
1 NCCDGC 0.?313 ' -9.04 - 0.480 10.34 6.84 0.00. 0.00 0.00 ' 0.00 ' O.0000- 0.0000
2 XFNRP 0.9301 -9.80 0.400 ' '0.00 0.00 0.00 0.00 0.00 0.00 -0.0004 ' -0.0005 -

3 XFMRS 0.?318 -7.77 0.208 0.00 0.00 0.00 0.00 0.00 0.00 -0.0003 -0.0001:

4 PNL2496 0.7304 - -?.74 0.208 20.00 0.00. 0.00- 0.00 10.08 6.68 0.0003 0.0001 -|RELEASE ?, 10/1/79
ENTER CONNAND

BRANCH ELEMENTS

.++++ CABLE OR BUS ++++ +++++ CABLE ++++++' ++++++++++++ BUS +++++++++++++ ++REACIDR UR CAFACIIt1R*++
-INPUT CODE- iTPE ----X---- ----R---- NO.-SIZE --FT-- ---X/FT-- ---R/FT-- --FT-- --X(Pul-- --IR--- --NY--
B l- 2- 14 CAB 3.70E-03 2.25E-02

i

8 3- 4- IA CAB 7.00E-04 4.30E-03. '

2-UINDIN6 TRANSFORNERS
-lNPUT CODE- --Xi- - --KYl- --KV2- --KVAI- --KVAB- -X/R- -

T 2- 3- 1 0.0273 0.48 0.21 '30.00 30.00* 0.63

SIATIC LOADS *

-!NPUT CODE- --KV-- ---KYA-- -PFL- . LEAD /LA6
L 0- 4- 1 0.21 13.16 0.85 LA6
L 0- 4- 2 0.21 0.91 0.50 LA6

SYSTEN EOUIVALENT
-INPUT CODE- --FMYA-- --XV-- -X/R-- 5);8;8S 0- 1- 1 - 18.00 0.40 5.0
ENTER CONNAND g :(jg

Pr o
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SSEP UNIT B2 200/120 VOLT LOAB STUDY PAGE I- 05/10/84

ENTER CONNAND-

NOU IN RUN N0BE
B0 TOU UANT TO NOBIFY THE LOAB-FLOW DATA? Il=TES.0=NO)
GIVE iliLE OF RUN. IT HAS TO BE <B0 CHARACTERS
LOAB FLOW AND LIST ALL 00000-
30 TOU UANI 10 CNAN6E THE ABOVE BATA? (0=NU,C= CHANGE)
30 TOU UANI ALL BUSES OUIPUIED? (0=NO,1=TES,2=DEF AULil

BUKE P00ER COMPANY * ' '
AUXILIARY SYSTEM DESIGN g?gg f. /g og[

DPilMilATION PROGRAM
,gf g-,

(ASDUP)
BSEP UNIT 82 208/120 VOLT LDAD STUDT

MODEL I4tFNL 2A-DG) LIGHILY LOADED RUN
.. ._____.-__............__... _____ __. . ... . . . ____ . .. . .g.== _-- _--- ____..... ............

BUS VOLTAGES, CURRENTS,AND POWER FLOUS
' CASE TITLE:LOAB FLOW AND LIST ALL 00000
NO. OF BUSES = 4 NO. OF LINES = 3
SUING BUS NO.= 1

NO. OF ITERATIONS = 4

ABS VOLTAGE ERROR = 0.000001 0.000001
---------------------------------------------------SUMMARY OF TAPS---------------------------------------------------

-

FROM-BUS TD-BUS ITAPS
2 3 -2.50

----------------------------------------------------- LINE FLOUS ---------------------------= =---------------

-

nmm
-------LINE POWER FLOU------- LINE CURRENI jrQj|

FROM-BUS T0-BUS KU KVAR. KVA MAGERA) ;' y ''
1 2 7.182 4.667 8.565 0.010 2(33;-

--........__...__........_____....___.___........__.__..._________._. ,n[cn
2 1 -7.175 -4.666 8.559 0.010 15 er ?%2 3 7.169 4.665 8.553 0.010

(315........______..__...________.____........____.__...._____ ...._____. -

3 2 -7.081 -4.610 8.449 0.022 OYby
3 4 7.084 4.610 8.452 0.022- Chg...... .__........____...____.. .______..............._........__.... ,
4 3 -7.078 -4.609 8.446 0.022 FN I'

f I
e

04 g

-Q %
..........__....... .__.........__. ........_______..-pus DATA---------------------------------------------------- 'k

,
................inan.................

L
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..AS-BUILT WITH XFMR TAPPED AT -2.5%.
BSEP UNIT B2 203/120. VOLT, LOAD STUDY PAGE 2 0's/10/B4

---------YOLIAGE--------- ----GENERAllDN---- ------MOIOR------- ------STAllt------ ------HISHAIL11-----
NO. RAME MAG (PU) AN6tBES) DASE(KV) KU .KVAR 'KU KVAR KU KVAR' KU KVAR

1 NCCB6C 1.0343 -3.94- 0.480 7.18' 4.67 0.00- 0.00 0.00 0.00. 0.0000 0.00002 XFMRP 1.0355 -3.92 0.480 0.00 =0.00 0.00 0.00 0.00 0.00 -0.0065 -0.0007
3 XFMRS 1.0472 -3.?! 0.208 0.00 0.00 0.00 0.00 0.00 0.00 0.0033 0.00004 PNL2ABG 1.0484 -3.87 0.208 0.00 0.00 0.00 0.00 7.07 4.41- -0.0031 0.0001RELEASE 9, 10/1/79'

ENTER COMMAND

BRANCH ELEMENIS

++++ CABLE OR BUS ++++ +++++ CABLE ++++++ ++++++++++++ BUS +++++++++++++ ++ REACTOR OR CAPACITOR +++
-INPUT CODE- 1TPE ----X----' ----R---- NO.-SIZE --FT-- ---X/FT-- ---R/FT-- --FT-- --X(Pul-- --IR-- --KV--
B l- 2- I A CAB 3.70E-03 2.25E-02
B 3 - 4- I A CAB 7.00E-04 4.30E-03

2-UINDING 1RANSFORMERS'
-INPUT COBE- --XT-- --KVI- --XV2- --KVAT-- --KVAB- -X/R-
T 2- 3- t 0.0257 0.48 0.21 30.00 30.00+ 0.63 '

STATIC LOADS
-lNPUT COBE- --XV-- ---KVA-- -PFL- LEAD / LAG
L 0- 4- 1 0.21 7.34 0.85 LAG
L 0- 4- 2 0.21 0.37 0.50 LA6

SYSTEM EOUIVALENT-
-INPUT COBE- --FMYA-- --KY-- -X/R--
5 . 0- 1- 1 18.00 0.45 5.0 n om

ENTER COMMAND iI%$5
Sk i?"
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Page A98 of 113
Performed by: Cid G-6-ft/
Checked by: 3C 4-4-$Y

BSEP - Unit #2

1. 480 VAC MCC 2CB

5
Y
E

2.

wD
T2-3-1mm

3. _

5
4
$

-4.

Pnl. 32B

A500P MODEL #5

,

. y- ----r-m-- .-w---- - _ - _ - _ - - - _ _ _ - - _ _ _ - - - - - -- -



. - . - _ - _ _ _ _

DUKE POWER CONPANY
ASDOP

STATION AND UNIT: BSEP-2 CASE TITLE: Nodel #5
Pnl. 32B.

STATIC LOADS
|

DATA
Rated KVA Load Lead

Rated at Rated Power or

INPUT Voltage Voltage Factor Lag PF Comments

CODE
KV KVA PFL LEAD / LAG

:
i

L-4-1 0.208 0.819 0.85 LAG LOCA RUN<

L-4-2 0.208 3.420 0.5 LAG LOCA RUN

L-4-1 0.208 0'.786 0.85 LAG LIGHTLY LOADED RUN *

L-4-2 0.208 0.225 0.5 LAG LIGHTLY LOADED RUN

Note: Revision 1 of this calculation reduced the LOCA run value (L-4-2) given above.
With this reduced' load value, the actur.1 panel voltage would be slightly greater g
than the value derived in this calculation. Since this was a more conservative
treatment of the model, new ASDOP runs were not performed.

9%2^
R a*
I,

a 3 >.,

,

a 8. *
?. e 3, ^

5
(4 M - :

0 %g
8Ty
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- _ _ _ _ _ __ C3-u _ _ _

e
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DUKE POWER CONPANY.

ASDOP

STATION AND UNIT: BSEP-2 CASE TITLE: Model #5
Pni. 32B

'2 - WINDING TRANSFORMERS-

DATA

Reactance Voltage Voltage -Top FOA XFMR X to R
In P.U. On

INPUT _KVA .
Rating Of. Rating Of' 'KVA Base Ratio

Bus 1 ' Bus 2 Rating KVA Comments
CODE Rating Winding Winding *

KVATB X/R-XT KV KV KVAT1 2
(KVAT) (KVAT).

a

T2-3-1 0.02043 0.480 0.208 30 30 0.95- LOCA RUN
j T2-3-1 0.01758 0.480 .0.208 30 30 0.95 LIGHTLY LOADED RUN-

, .

: .

i

OTT
fp u3

9- a **

13E
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DUKE POWER COMPANY
A500P

| STATION AND UNIT: BSEP - Unit #2 . CASE TITLE: Model #5 -
* Pnl. 328'

BRANCH ELEMENTS
;

BRANCH REACTANCE RESISTANCE
INPUT CODE TYPE (OHMS) (OHMS)

X R

$
; 81-2-1A Cable 0.0057 - 0.0750
!.

B3-4-1A Cable 0.0008 0.0026

!

l

i

|

927
RU

I

z.. g. o-

g .. g .
AnE<

N
1 c+
i n

.; I D
b t'

' b
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BSEP UNIT. 52 200/120 VOLT LOAD STUDY PAGE'11 05/10/84

ENTER CONNAND.

NOU IN'RUN N0DE
30 100 UANI TO NOBIFY IHE LOAD-FLOU DATAT-(t=TES,0=NO)-
SIVE TIILE OF RUN. IT HAS 10 DE'<80 CHARACTERS
LOAB FLOU AND LIST ALL 00000-
90 YDU UANT 10 CHANGE THE A80VE DATA? (0=NO,C= CHANGE):
90 TOU UANT ALL DUSES OUTPUTES? 10=NO,1=YES,2=DEFAULil

PUKE POUER COMPANY- DATE = 05/10/84,

AUXILIARY SYSTEN DESIGN #(7dd, J"- /d-S 9
OPTINIZATION PROGRAN -

- . . .
'

(ASDUP)
BSEP UNIT 82 208/120 VOLT LDAD STUDY

N0 DEL B5(PNL 328) LOCA RUN
.................................__.................__.............._______________.... __...====_ __.___.___...___..

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

CASE TITLE LOAD FLOU AND LIST ALL 00000
NO. OF BUSES = 4 NO. OF LINES = 3 ,

SUIN6 3US NO.= 1

NO. OF ITERATIONS = 4

ABS VOLTAGE ERROR = 0.000004 0.000003
._..........______.SUNNARY DF TAPS--------------------------.... ___.__........... -- =----------------

-

FROM-BUS 10-30S ITAPS
2

.
3 -2.50 s

....- LINE FLOUS -----------------------__________............................==- ==--- ---------------
;

_

-------L I NE ' P OWE R . FL OU------- LINE CURRENT
FROM-9US TO-BUS Ku KVAR KVA MA6(KA) .

I 2 2.094 2.941 3.611 0.005 >

' ey ;|'y...__.._..__......__....._____ ___ ...____... ______..___...__.. ___

2 1 -2.089 -2.941 3.607 0.005 R :L"!
2 3 2.089 2.941 3,607 0.005

5[k ;3c' ; ,
___...__.............___..... __...............___......____.......__

3 2 -2.079 -2.930 .3.593 0.011 4[ C' '*
3 4 2.081 2.930 3.594 0.011

LA ,(** di f ,

......____....__.__.........___...===-___-__-=..._.-_:- ._.__

,

4 3 -2.000 -2.930 3.593 0.011 O rg;;

r.s|5'
~

es 0N
.................................__..................-PUS DATA---------------------------------------------------- q gh

'

L.f,...... .........t0aD..,.............. ,
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Page A103 of 113
Performed by: CfC 6. - 6-8(/ '
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BSEP UNIT 82 200/120 VOLT LOAD STUBY PAGE 1 05/10/84

ENTER COWNAND-

NOU IN RUN NODE'
DO TOU UANT TO NOBIFT THE LOAB-FLOU DATAT (l=YES,0=N0).
SIVE TITLE OF RUN. IT HAS TO DE (80 CHARACTERS
LOAI FLOW AND LIST ALL 00000
90 TOU UANT TO CNANGE THE ABOVE DATAT (0=NO,C=CHANGEl-
90 TOU UANT ALL DUSES OUTPUTEBf (0=NG,1=VES,2=DEFAULil

'

DUKE POWER COMPANT IsATE = 05/10/84
AUXILIARY SYSTEM DESIGN y fg.,,g

OPilhl2ATION FR06 RAM ' J1. . O/dI(ASDOP)
BSEP UNIT 82 208/120 VOLT LOAD STUDY
MODEL- 55(PNL 328) LIGHILY LOADED RUN;

...................................... . ... . .- -. _ - .. . ................... -___-=.........

W

BUS VOLTA 6ES,CURRENIS,AND POUER FLOUS

; CASE TITLE LOAB FLOU AND LIST ALL 00000

NO. OF BUSES = 4 NO. OF LINES = 3
'

SUING BUS NO.= 1

4 NO. OF ITERATIONS = 4

| ABS VOLTAGE ERROR = 0.000001 0.000003
----SUMMARY OF TAPS---------------------------------------------------==--- == ---------------------------------

-

; FROM-BUS TD-9US ITAPS
2 3 -2.50 c, , ,

gag................. _--..........--.....--............. Lgpg yLogg .......====_ _....................................
,

a&*
--LINE POWER FLOU------- LINE CURRENT 132:? -

FROM-BUS TO-BUS KU KVAR KVA MAGtKA) a.12
1 2 0.864 0.674 1.097 0.001 $ o. o*

' < +
.........................___.......................... .. .. _ ......

2 1 -0.865 -0.674 1.097 0.001 CO
2 3 0.863 'O.6/4 1.095 0.001 N 'd

n. . . - - - - - - --- - ........__......._......................._.._____...

h3 2 -0.863 -0.673 1.0V4- 0.003
3 4 0.861 0.670 1.092 0.003 gg e

;....___........._____.................... _... ......................

4 3 -0.861 -0.670 1.091 0.003 ' og *
~l.%

...................................................... pus pgyA.....................'...............................

1
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BSEP - Unit #2
,

1 480 VAC MCC DGD

5
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Pn1. 28-DG

.

ASDOP MODEL #6

.
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'

-DUKE POWER COMPANY -

ASDOP
-,

STATION AND UNIT: BSEP-2 CASE TITLE: . Model #6 .
'

Pnl. 28-DG
1

,.

' STATIC LOADS

~ DATA ',
'

Rated KVA Load Lead
Rated at Rated Power or

INPUT Voltage Voltage Factor- Lag PF Comments
CODE

KV KVA PF L'- LEAD / LAG
,

L-4-1 0.208 12.919 0.85 LAG LOCA RtW
L-4-2 0.208 0.897 0.5 LAG 'LOCA RUN
L-4-1 0.208 7.357 0.85 LAG LIGHTLY LOADED RUN
L-4-2 0.208 0.362 0.5 LAG LIGHTLY LOADED RUN-
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DUKE POWER COMPANY.

ASDOP

STATION AND UNIT: 8SEP-2 CASE TITLE: Model #6
Pni. 28-DG

2 - WINDING TRANSFORNERS
.

DATA
Reactance Voltage Voltage Top FDA XtMR 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 Wir TN Winding

KVXT KV KV KVAT2 g ) )

T2-3-1 0.0273 0.480 C.208 ~30 30 0.63 LOCA RUNT2-3-1 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 -. Unit #2 CASE TITLE: Model'#6
Pnl. 2B-DG

BRANCH ELEMENTS

1 ; BRANCH REACTANCE . RESISTANCE-

' INPUT CODE TYPE (OHMS) (OHMS)
X R

'

.. ?
I

.81-2-1A Cable' O.0043 0.0573
,

;

83-4-1A Cabic :0.0007 'O.0043-

'
.
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BSEP UNIT 02 200/120 VOLT LOAB STUBY- .PAGE 'I 05/10/84-

. ENTER COMMAND

NOU-IN RUN NOBE
B0 TOU UANT TO NOBIFY.THE LOAB-FLOU BATA? (1=YES,0=N01

.SIVE TITLE OF RUN. IT HAS TO DE (50 CHARACTERS
LOAD FLOU-AND LIST ALL- 00000
90 YOU UANT TO CHANGE ~THE ABOVE BATA?'(0=NO C= CHANGE)
DO YOU UANT ALL BUSES OUTPUTEB?.(0=NO,1=YES,2= DEFAULT) *

DAIE = 05/10/84BOKE FOUER COMPANY .

AUXILIARY SYSTEM DESIGN (*pc pjc).g/
. . '1 ' ~!OPTINIZATIDM PROGRAN- '

''
(ASDDP)

.BSEP UNIT-02 208/120 YOLT LOAD STUDT
NODEL 06(PNL 28-DG) LOCA RUN :

---------....-- -- ----...--.......................--.--.------------...----------- _= --------------------------

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

CASE TITLE:LOAB FLOU AND LIST ALL. 00000
NO. OF BUSES = 4 -NO. OF LINES =. .3 -

SUING BUS NO.= 1,

NO. OF ITERATIONS = 4;

. ABS VOLTAGE ERROR = 0.000003 0.000003
- - - - - - = = = - - - = = = - - - - - - - - - - - = = = - ------SUNNARY OF TAPS---------------------------- --------------------

..

FROM-BUS 10-BUS IIAPS
2 3 -2.50

..-_-----.........-......--............----..----.-LINEFLOUS----------------------------------------------------
-

no,
soe-

-------LINE POWER FLOU------- LINE CURRENT E :ll$
EiFRON-BUS 10-BUS NU. KVAR KV4 i1AG1KAl
o. 3 >=

1 2 10.214 6.735 .12.234 0.016 o-
'

dic'c)..............--.- .....--- ........---.......--------- ..-----------

I 2 1 -10.171- -6.731 12.197- 0.016 ** 0I 'k
2 3 10.171 6.731 12.196 0.016 (4 * * a

O IAE3--------------------===---- -----------------------------------------

3 2 -9.935 -6.583 11.918 0.035 }9
3 4 9.935 -6.582 11.917- 0.035 Ch

0%---..........- ..=- _.....---------...--..... ----...-------------

t as4 3 -9.913 -6.580 11.902 0.035 gs
a gs
04 1,

-C, M .
------- --------------- ------.-----------------------BUS DATA------------------------------------------------- -- 'Cl

................tnAn.................
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'BSEP UNIT B2 208/120 VOLi LOAB S1UDY 'PAGE 1. 05/10/84
'

ENTER COMMANS

NOU IN RUN MOBE
B0 YOU UANT TO NOBIFY THE LOAB-FLOW BATA? (1=YES,0=NO)
SIVE TITLE OF RUN. IT HAS 10 BE (80 CHARACTERS
LDAB FLOW AND LIST ALL 00000
30 YOU UANT 10 CNANGE THE ABOVE BATA? (0=NO,C= CHANGE)
30 YOU UANT ALL BUSEi JUTPUTEDY (0=NO,1=YES,2=DEFAULI)

DATE = 03/10/84-DUNE POWER COMPANY *

AUXILIARY SYSTEM DESIGN (7)y y,.j,,g y/
.0PTIMIZATION PROGRAM

(ASDUP)
- -, , , , , , , . , .'

BSEP UNIT R2 208/120 VOLT LDAD STUDY
MODEL 86tPNL 29-DG) LIGHILY LOADED RUN

_ . . . . _ _ . . _ _ . _ _ _ _ . . . . . . . . . . . . . . . . . . . . . . . . _ _ _ _ - - - - - - - - - - . . . . . . . . . . . _ , , , , , , , _ _ __ ___,,,,,,,,,,,,,,,,,,,,,,,,,,,,,_ _

AS-BUILT WITH XFMR TAPPED AT -2.5%
BUS VOLTAGIS, CURRENTS,AND POWER FLOUS

CASE TITLE: LOAD FLOU ANB LIST ALL 00000
NO. OF BUSES = 4 NO. OF LINES =- 3
SUING BUS NO.= 1

NO. OF ITERATIONS = 4

ABS VOLTAGE ERROR = 0.000001 0.000000
.........._........................................ SUMMARY OF TAPS---------------------- --- ---------------------

| FROM-BUS TO-BUS ZTAPS
2 3 -2.50

m ,f |?E||----------------------------------------------------- LINE FLOUS -- === --=== -- ---------------= ==----

e_
n%e

|[ g *3-------LINE POWER FLOU------- LINE CURRENT
FROM-BUS 10-BUS KU KVAR KVA MAGtKA) C' . :

1 2 7.216 4.683 8.602 0.010 d["'*.

.. f{ c(..._........... ..__................................_ - _..........

2 1 -7.199 -4.681 8.587 0.010 to * *
2 3 7.199 4.682. 8.587 0.010 (50% E'

pg______......._____ ....... ___________...__...................... ...

3 2 -7.110 -4.626 8.482 0.022 gg (Sk
3 4 7.111 4.625 8.483 0.022 , D...._____........... .......__....__...____..___...__________________ gs ,
4 3 -7.104 -4.624 8.477 0.022 gp

09 g
E%

'9: s
.................___..................................pu5 DATA----------------------------------------------------

f

| 1949$$9009649899(04Dit$99999999949019
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' AS-BUILT W11H 'XFMR TAPPED AT -2.5%
~

-DSEP UNIT 82 200/120 VOLT LOAB'STUSY PAGE 2 05/10/84

'---------VOLTA 8E--------- ----SENERATION----.------MOIOR-- '---- ------STATIC------ ------MISnAICH-----
NO.- NAME M48tPU) ANGIBES) BASE (KVI KU KVAR KU KVAR KU .KVAR' KU. KVAR-

1 NCCD83 1.0394 -4.15 0.480 7.22 4.6 0.00. '0.00 0.00 0.00 0.0000 0.0000
2 XFMRS :1.0378 -4.09 0.480' O.00 0.04 0.00 0.00 0.00 0.00 0.0002- '0.0000
3.XFMRS 1,0514 -4.08 0.208 0.00, 0.00 0.00 0.00 0.00 0.00 0.0007 -0.000-3

-4 PNL2BD6 1.9507 -4.07 0.208 0.00. 0.00 0.00 0.00 7.10 4.62 .-0.0011 0.0001-
RELEASE 9, 10/1/79-
ENTER CONNAND

BRANCH ELEMENTS
++++ CABLE OR BUS ++++ +++++ CABLE ++++++ ++++++++++++3US+++++++++++++ ++ REACTOR OR CAFACliOR+++

-INPUT COBE- TYPE ----X--- ----R---- NO.-SIZE .--FT-- ---X/FT-- ---R/FT-- --FT-- --X(PUI-- --IR-- --KV--
8 1- 2 .1 A CAB 4.30E-03 5.73E-02
3'."- -4- IA * CAB 7.00E-04 4.30E-03

2-UINDING TRANSFORMERS ^
'

-lNPUT CODE- --Xi-- --KVI- --KV2- --KVA1- --KVAB- -X/R-
T 2- 3- I 0.0257 .0.48 |0.21 30.00 30.00* 0.63

STAilC LOABS
-INPUT CODE- --KV-- .---KVA-- -PFL- LEAD / LAG
L 0- 4- 1 0.21 7.34 0.85 LAG

L 0- 4- 2 0.21 0.34 0.50 LAG

SYSTEM EOUIVALENT CE|E|?
-INPUT CODE- --FMVA-- --KV-- -X/R-- R 2 Y$%

Ei**** tso will be coning out in 5 nin. please log off. *** CN(02)

"k3|S 0- 1- 1 18.00 .0.48 5.0 '
ENTER COMMANBe*** 0E '* '#

4.i.st"d
'
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BSEP
Appendix B-1.0
Sample Hand Calculation

'The.following is an example of a hand calculation of terminal voltage for a
120 VAC single phase load. The circuit investigated is Circuit #9 of Panel
1A-TB. This Unit 1. panel is powered from Unit Substation 1ES. This example
demonstrates the procedure followed in obtaining the results summarized in the
tables that follow.

From A500P, V = 0.9295 p.u. @ 120V base.
(Appendix A P

Page AS) V = 0.9295 x 120 = 0.9699 p.u. @ 115V base.p g

Longest Cable

Circuit #9
R = 0.5683 ohm1

X * = 0.0125 ohm3

Lo5d = 21.0 VA @ V = 115V and pf = 0.50 or 60 lagging

The circuit representing Panel 1A-TB and Circuit #9 is shown below.

Ic

--+'

+ __

V ,% ZL Vp L
___

c

The load impedance (Z ) and load terminal voltage (V ) are determined as
L Lfollows:

=( rated)2 = RL + jXL where V rated is the device nominal voltageL
5 and S is the device Volt-Amp rating

2 + jX1 where Z is the cable impedancec =R x x c

. _ g
V- =V x L where E is the panel voltageg p p

2(Z ) + Zc L

Z
VL=V Lp

x) + X 3z ] l[ [2(R x) + R ]" + [2(Xi L 2 L

- . . . . . . . . . . - - - _ . . . . .
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BSEP.
'

Appendix B-1.0 (Cont'd)
Sample' Hand Calculation

i

Therefore:

Z f= (115)2 = 629.7619/60 = 314.8810 + j 545.3898g
21/-60-

V .= 0.9699 629. <7619
L

[ [2(0.5683) + 314.8810]z + [2(0.0125) + 545.3898]z]I

V{=0.9690p.u.@115Vbase.

i.

-

O

4

d

,
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APPENDIX B-1.0
LOAD TERMINAL VOLTAGE HAND CALCULATIONS

t%It 1.*:odel #1, PNL 1A-18, 31AB, IC,14, IAP-RX, IAB, IA-RX (AS-8UILT WITH XFMR TAPPED AT - 2.5%)

:

L AD IMPEDANCE CABLE IMPEDANCE PANELPANEL PARAMETERS CABLE LENGTH 5
(Fy) (yg) @5) VOLTAGE LOAD TERMINALCKt a

2c @ 115V VolTAct Comments
. (Ohms) (Ohms) (p.u.) @ 115V (p.'u.)
r
_ 1A-T8/#9 (1) 275 21 /-60 -314.8810+j545.3898 0.5683 + j0.0125 0.9699 0.9690 No problem

--

1A-T8/88 (2) 239 545'F50 12.1330+j21.0150 0.4939 + j0.0109 0.9699 0.9493 No problem
5-

Ncne (3) N/A N/A ~ N/A N/A N/A N/A N/A
m N/A (4) N/A N/A N/A N/A 1.0928 Vp<1.10 No problem

, 31A8/#13 (1) 97 500 /-60 13.2250+22.9064 0.2004+jo.0044 0.9718 0.9641 No problem= None (2) N/A N/A ~ N/A N/A N/A N/A N/AMane (3) N/A N/A N/A N/A N/A N/A N/AN/A (4) N/A N/A N/A N/A 1.0938 Vp<1.10 No problemE

7 1C/#10 (1) 2174 84 /-60 78.7202+jl36.3475 4.4929+j0.0991 0.9718 0.9428 No problem
-

See Ckt #10 (2) See Ckt #10 See CEl #10 See Ckt #10 See Ckt #10 See Ckt #10 Compare with Cht #10 No probleriIC/86 (3) 2129 42 /-60 N/A N/A 0.9778 Compare with Ckt #10 No problem
=

E 1C/#24 (3) 1509 . 40 FEU N/A N/A 0.9718 Compare with Ckt #10 No problemb N/A (4) N/A N/A - N/A N/A 1.0938 Vp< 1.10 No problem9
-- 1A/#22 (1) 2287 16 /-60 413.2813+j715.8241 4.7264+j0.1043 0.9716 0.9658 No problem1A/827 (2) 1564 84 FEU 78.7202+jl36.3475 3.2322+jo.0713 0.9716 0.9508 No problemNone (3) N/A N/A- N/A N/A 0.9716 N/A N/A4 N/A (4) N/A N/A N/A N/A 1.0938 Vp<1.10 No problem1A/#29 N/A 2180 32/J 206.6406+j357.9121 4.5053+j0.0994 0.9716 0.9606 No problem
m

;
..

'
*(1) longest table (LOCA)

(3) More than 50% of the Longest Cable and more than 50% of the Largest Load (LOCA)(2) Largest Load (LOCA) (4) Shortest Cable (Light Load) noo
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APPENDIX B-1.0
. LOAD TERMINAL V0LTAGE HAND CALCULATIONS

.

Unit 1 Nodel #1, PNL 1A-T8, 31A8, IC, IA, IA8-RX,1AB, IA-RX (AS-8UILT WITH XFMR TAPPE0 AT -. 2.5%) .

LOAO IMPEDANCE CA8LE INPE0ANCE PANEL
PANEL PARANETERS CA8LE LENGTH 5 Q15f VOLTAGE LOAD TERNINAL

CKt * (F1) (VA) 5 7c 9 115V VOLTAGE Comments
(0hes) (Ohms) (p.u.) @ 115V (p.u.)

1A8-RX/831 (1) 661 21 /-60 314.8810+j545.3898 1.3660+jo.0301 0.9706 0.9685 No problem1A8-RX/f5 (2) 116 59 FEU 112.0763+jl94.1218 f'.2397+j0.0053 0.9706 0. %% No problem
None (3) N/A N/A - N/A N/A 0.9706 N/A N/AN/A (4) N/A N/A N/A N/A 1.0937 Vp<1.10 No problem

1A8/fl9 (1) 169 ' 600 /-60 11.0208+jl9.0886 0.3492+j0.0077 0.9716 0.9555 No problem1A8/f14 (2) 84 - 960 FEU .6.8880+jll.9304 0.1092+jo.0038 0.9716 0. % 34
Mone (3) N/A - N/A ~ N/A N/A 0.9716 N/A

'

No problem
N/A .N/A (4) N/A N/A N/A N/A 1.0938 Vp<1.10 No problem

1A-RX/86 (1) 1072 17 /-60 388.9706+j673.7168 2.2154+j0.0488 0.9700 0. % 71 No problem1A-RX/f24 (2) 221 21 FEU 314.8810+j545.3898 0.4567+jo.0101 0.9700 0. % 93 No problem- None (3) N/A 'N/A ~ N/A N/A 0.9700 N/A N/AN/A (4) N/A N/A; N/A N/A 1.0928 Vp<1.10 No problem

ON5
8 a?.*(1) longest Cable (LOCA) (3)- More than 50% of the Longest Cable and more than 50% of the Largest Load (LOCA) 7%m(2) Largest Load (LOCA) (4) Shortest Cable (Light Load) agm-
k k
"h
n%No
D6
i

.__ w -



:3
,

M
- -j

APPENDIX B-1.0 . .
.

LOAD TERMINALLVOLTAGE. HAND CALCULATIONS

Unit I b iel 82. PNL 1AB-T8, IB-TB, 18-RX,10, 18 (AS-8UILT WITH XFNR TAPPED AT - 2.5%)

LOAD IMPEDANCE- CABLE IMPEDANCE PANEL . *PANEL PARANETERS CA8tE LENGTH 5 (15)* votiAGE LOAD TERMINALCKt. *
(F1) (VA) Ze 9 115V votTAGE . . Comments.(Ohms) (Ohms) (p.u.) 9 115V (p.u.)

IAB-TB/f2 (1) 1090 23 /-60 287.'5000+j497.9646 2.2526+j0.0497 0.9658 0.9619 No problesIAB-IB/fl8 (2) 908 882'TIO. 7.4972+112.9855 1.8765+j0.0414 0. % 58 0.8398 Below 0.9IA8-IB/#18 with 2 . 908 882 7 65 7.4972+]I2.9855 0.9383*jo.0207- 0.9658 0.9023 Solution to:#12 Cables ~

1AB-TB/f3 (22) '427 528 /-60 12.5237+j21.6916 0.3824+jo.0195 0. % 58 0.9302. No problem
Ckt #18

None (3) N/A N/A ~ N/A N/A N/A N/A N/AN/A (4) N/A N/A N/A- .N/A 1,0922 Vp<1.10 No problem

18-IO/f9 (1) 251 21 /-60 314.8810*j545.3898 0.5187+jo.0114 0.9712 0.9703 No problemNone (2) N/A N/A ~ N/A N/A N/A .N/A N/ANone (3) N/A N/A N/A N/A N/A N/A- N/A -N/A (4) N/A N/A N/A N/A 1.0950 Vp<1.10 No problem

IB-RX/#32 (1) 399 21 /-60 L314.8810+j545.3898 0.8246+jo.0182- 0.9707 0.9654 No problemNone (2) N/A N/A ~ N/A N/A N/A' N/A N/ANone (3) N/A N/A' N/A N/A N/A N/A N/AN/A (4) N/A N/A N/A N/A 1.0948' Vp<!.10 No problem

*(1) Longest table (LOCA)
(3) Nore than 50% of the Longest Cable and more than 50% of the largest Load (LOCA)(2) targest Load (LOCA) (4) Shortest Cable (Light Load)(22) Neat Largest Load (LOCA)
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APPENDIX B-1,0
LDAD TERMINAL-; VOLTAGE HAND CALCULATIONS

Unit 1 Model 92, PNL 1A8-18,10-T8,18-RN,10,18 (AS-8UILT WITH XFMR TAPPED AT - 2.5%)

.
.

LOAD IMPEDANCE CABLE IMPEDANCE PANEL -PANEL . . PARAMETERS .-CABLE LENGTH 5
75 }2

(115 VOLTAGE LOAD TERMINALCKt *
(FT) (VA) 7c ;f 115V VOLTAGE.

(Ohms) (Ohms). (p.u.) 9 115v (p.u.)'.
Comments

. 10/812 (1) 1500 240 /-60 27.5521+j47.7216 3.2653+jo.0720 0.9718 - 0.9113- No problemNone (2) N/A N/A ~ N/A N/A N/A N/A N/AMone (3) N/A .N/A N/A N/A .N/A N/A N/AN/A (4) N/A N/A N/A N/A '1.0953 Yp<1.10 ' No probles

18/827 (1) : 2200 32 /-60 206.6406+j357.9121 4.7119+j0.1040 0.9715 0.9600. No problem
~

18/818 (2)' 169 500 F50 13.2250+j22.9064 0.3492+j0.0077 0.9715 0.9581 No problemNone (3) N/A ' :N/A ~ N/A N/A N/A N/A 'N/AN/A (4) N/A . M/A N/A N/A 1.0951 Vp<1.10 No probles
,

.

*(1) longest Cable (LOCA)
(3) More than 50E of the Longest Cable and more than 50E of the Largest Load (LOCA).! (2) Largest Load (LOCA) (4) Shortest Cable (Light Load)

i

i
i

nmm
N?5'

i .- %2*
a35

i

$hi

g?. T
'

O
,

. e
.e e



. - - - .

?::i

$}

APPENDIX B-1.0
LOAD TERMINAL VOLTAGE HAND CALCULATIONS

UNIT 1 Model #3, PNL 31A (AS-BUILT WITH XFNR TAPPE0 AT - 2.5%)

LOAD IMPEDANCE CABLE IMPEDANCE PANEL
PANEL PARANETERS CABLE LENGTH -5 (115}a VOLTAGE LOAD TERMINAL

.(FT) -(VA) 5 7c 9 115V VOLTAGE CommentsCKt *

(Ohms) (Ohms) (p.u.) f 115V (p.u.)

31A/fl1 (1) 194 32 /-60 206.6406+j357.9121 0.4009+j0.0088 0.9549 0.%19 .No probles
31A/f1 (2) 70 52.E'F60
None (3) N/A N/A -

125.2367+j216.9164 0.1446+jo.0032 0.9549 0.9543 No problem
N/A N/A N/A N/A . N/A

N/A (4) N/A N/A N/A N/A 1.0002 Vp<1.10 No problem

*(1) Longest Cable (LOCA) (3) More than 50% of the Longest Cable and more than 50% of the Largest Load (LOCA)
(2) Largest Lead (LOCA) (4) Shortest Cable (Light Load)
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APPENDIX B-1.0
LOAD TERMINAL VOLTAGE HAND CALCULATIONS

.

Imli 1 Model #4, Met 14-0G (AS-BUILT WITH XFNt TAPPED AT - 2.55)

LDAO IMPEDANCE CA8LE IMPEDANCE PANEL
PANEL . PARAMETERS CABLE LENGTH . 3 Q15) VOLTAGE LOAD TE MImLCKt * sFI) (VA) F Ic 9 115V VOLTAGE Comments

(0hms) (Ohms) (p.u.) 9 115V (p.u.)

14-DG/01 (1) 229 - 21 /-60 314.8810+ 545.3898 0.4733+jo.0104 0.9554 0.9547 No problem
None (3) N/A N/A ~

44.800l+j]i7.5%11A-DG/f24 (2) 96 147T7-60 0.1983*J .0044 0.9554 0.9532 No problem.0
N/A N/A N/A N/A N/A-N/A (4) N/A N/A N/A N/A 1.0793 Vp<1.10 No problem.

*(l) longest Cable (LOCA) (3) Nore than 50E of the Longest Cable and more than SOE of the Largest Load (LOCA)(2) Largest Load (LOCA) (4) Shortest Cable (Light Load)
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APPENDIX B-1.0
LOAD TERMINAL VotTAGE HAND CALCULATIONS

Unit I Model #5, PNL 318 (AS-SUILT WITH XFMR TAPPED AI - 2.SE)

10A0 IMPEDANCE CA8tE IMPEDANCE PANEL
PANEL PMtAMETERS CABLE LEleGTH 5 (115)8 VOLTAGE LOA 0 TERMINAL

CKt * (FT) (VA) 5~ Ze e 115v v0LTAGE Conments
-(Ohms) (Ohms) (p.v.) @ 115V (p.u.)

318/88 (1) 790 353 /-60 18.7323+j32.4453 1.6450+jo.0363 0.9548 0.9108 No problem |318/81 (11) 156 52.8 'FE5 125.2367+j216.9164 0.3224*j0.0071 0.9548 0.9535 No problem
318/823 (2) 85 886/W 7. 4633+jl2. 9268 0.1756+j0.0038 0.9548 0.9431 No problem
None (3) N/A N/A ~ N/A N/A 0.9548 N/A N/A
N/A (4) N/A N/A N/A N/A 1.0863 vp<1.10 No problem

*(l) Longest C e le (LOCA) (3) Nere th SOE of the Longest Cele and more than 50E of tne Largest Load (LOCA)
-

-(2) Largest Lead (LOCA) .(4) Shortest C e le (Light Load)
(11) seemt Longest Cele (LOCA)

Isote: Total load on this panel was decreased in Revision 1 of this calculation and, therefore, the actual panel voltage would be greater
than the originally calculated value. Since the previously derived value provides a more conservative panel voltage, it was used ein the above hand calculations. I
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APPENDIX B-l'.0
LOAD TERMINAL VOLTAGE HAND CALCULATIONS

unit 1 Modet #6, PNL 1s-DE (As-sulLT vlTH mut TAPPE0 AT - 2.5%) .

LOAD IMPE0ANCE CABLE IMPE04NCE PANEL
PANEL PARAMETERS CABLE LENGTH 5 G15f WCLTAGE LDAD TERMINALCat * (FI)- (v4) 5 7e e 115v VOLTAGE Comments

(Ohms) (0hes) (p.u.) e 115v (p.u.)

15-DG/815 (1) 858 9.4 /-60 703.4575+jl218.424 1.7732+jo.0391 0.9472 0.9460 No problee10-0G/f!4 (2) 122 148 T-35 44.6791+j77.3864 0.2521+j0.0055 0.9472 0.9444 No probles .None (3) N/A N/A ~ N/A N/A N/A N/A N/A 7N/A (4) N/A N/A N/A N/A 1.0823 Vp<1.10 No problee

*(1) longest Cable (LOCA) (3) More than 50K of the Longest Cable and more than 50K of the Largest Load (LOCA)(2) Largest load (LOCA) (4) Shortest Cable (Light load)
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APPENDIX B-1.0
LOAD TERMINAL VOLTAGE HAND CALCULATIONS

Unit 2 Model fl. PNL 2A-TB, 32A8, 2C, 24, 2AS-RX, 2AB, 2A-RX 0001FIED WITH XFMR TAPS SWITCHED TO NOMINAL)

. LOAD IMPEDANCE CABLE IMPEDANCE PANEL
PANEL PARAMETERS CABLE LENGTH 5 Q15): VOLTAGE . LOAD TENIINAL

C: * (FT) (VA) 5- Ic 9 115V VOLTAGE Comments
(Ohms)' (Ohms) (p.u.) @ 115V (p.u.)

2A-T8/87 (1) 1661 31.2 /-60 211.9391+j367.0893 3.4327+jo.0757 0.9507 0.9526 No probles
2A-T8/#6 (2) 127 545 N 12.1330+j21.0150 0.2624+jo.0058 0.9607 0.9499 No problem
None (3) N/A N/A - N/A N/A N/A N/A N/A
N/A (4) N/A N/A N/A N/A 1.0753 Vp<l.10 No problem

32A8/87 (1) 209 21 /-60 314.8810+j545.3898 .0.4318+jo.0095 0. % 39 0. % 32 No probles
32A8/#22 (2) 111 500'TE0 13.2250+j22.9064 0.2294+j0.0051 0. % 39 0.9552 No problee
None (3) N/A N/A - N/A N/A N/A N/A N/A
N/A (4) N/A N/A . N/A N/A 1.0771 Vp<l.10 No problee

2C/810 (1) 2293 42 /-60 157.4405+j272.6949 4.7388+j0.1045 0.9640 0.9489 No problem
2C/fl9 (2) 940 80.5'F60 82.1429+jl42.2756 1.9426+J0.0428 0.9640 0.9521 No problee
2C/86 (3) 1549 42 /- W ~ Less than Ckt #10 3.2012+j0.0706 0.9640 See Ckt #10 No problee
N/A (4) N/A N/A- N/A N/A 1.0771 Vp<1.10 No probles

2A/f29 (1) 2150 32 /-60 206.6406+j357.9121 4.4433+jo.0980 0. % 39 0.9531 No probles
FA/827 (2) 1574 84 TED 78.7202*jl36.3475 3.2529+j0.0717 0. % 39 0.9431 No problea
None (3) N/A N/A - N/A N/A N/A h/A N/A
N/A (4) N/A N/A N/A N/A 1.0771 Vp<l.10 No problem

neo
*(l) longest Cable (LOCA) (3) More than 50% of the Longest Cable and more than 50% of the Largest Load (LOCA) $@ e$(2) Largest Load (LOCA) (4) Shortest Cable (Light Load) y 'D
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APPENDIX B-1.0
LOAD TERMINAL VOLTAGE HAND CALCULATIONS

Unit 2 Model 81. PNL 24-T8, 32A8, 2C, 2A, 2AB-RX, 2AB, 24-RX (NDOIFIED WITH XFMR TAPS SWITCHE0 TO NOMINAL)

LOA 0 IMPE0ANCE CABLE IMPE0ANCE PANEL
PANEL PARANETERS CABLE LENGTH 5 (115f V0LTAGE LDAD TERMINAL

CKt * (FT)~ (VA) 7 7c 0 115V VOLTAGE Comments
(Ohms) (Ohms) (p.u.) 9 115V (p.u.)

2A8-RX/#5- (1) 115 59 /-60 112.0763+jl94.1218 0.2376+j0.0052 0.9633 0.9622 No pinblee
Mone (2) N/A N/A - N/A N/A N/A N/A N/A
Mone (3) N/A N/A N/A N/A N/A N/A . N/A
N/A (4) N/A N/A N/A N/A 1.0769 Vp<1.10 No problem

2A8/fl9 (1) 136 600 /-60 11.0208+jl9.0886 0.2810*jo.0062 0. % 37 0.9509 No problee
2A8/f14 (2)' 84 960 FEU 6.8880+jll.9304 0.1735+j0.0038 0. % 37 0.9510 No problea
None (3) N/A N/A - N/A N/A N/A N/A N/A
N/A (4) N/A N/A N/A' N/A 1.0770 Vp<1.10 No probles

2A-Rt/f6 (1) 1083 17 /-60 388.9706+j673.7168 2.2382+j0.0494 0. % 32 0.9603 No problee
2A-RX/f27 (2) 302 31 FEU 213.3065+j369.4576 0.6241+jo.0138 0 % 32 0. % 17 No problem
Nore (3) N/A N/A - N/A N/A N/A N/A N/A
N/A (4) . M/A N/A N/A N/A 1.0768 vp<1.10 No problem

*(l) longest Cable (LOCA) (3) More than 50% of the Longest Cable and sure than 50% of the Largest Load (LOCA) nyy(2) Largest Load (LOCA) (4) Shortest Cable (Light Load) y to em
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--APPENDIX B-1.0
LOAD TERM'INAL VOLTAGE HAND CALCULATIONS..

Unit 2 Model 82. PNL 2A8-TB, 28-TB, 28-RX 20, 28 (N001FIED WITH XFMR TAPS SWITCNED TO NOMINAL)

.,

. . LOAD IMPE0ANCE
PANEL - PABANETERS CABLE LENGTH ' 5 Ollj5 r '

. CABLE IMPEDANCE PANEL
VOLTAGE LOA 0 TERMINALCtt * (FT) (VA) .5 7c 0 115V VOLTAGE -Comments

'(0hms) (0hms)' (p.u.) 9 Il5V (p.u.).

2A8-T8/fl6 (1) 648 882 /-60 - 7.4972+j l2. 9854 . 1.3388+jo.0295 0. % 34 0.8732 Below 0.92A8-TB/816 With 2 648 882 FED 7.4972*jl2.9854 0.6694+j0.0148 ' 0. % 34 0.9183 Solution to#12 Cables
~

Ckt 816 ~
' 2AB-TB/82 (11) 573 23 /-60 287.5000+j497.%46 1.184+j0.0261 0. % 34 0.%13 No problem2A8-18/#3 (2) .425 528 F50 12.5237+j21.6916 0.8780+jo.0194 0. % 34 ' O.9280 No problem

None (3) N/A N/A ~ N/A N/A N/A N/A - N/A .N/A (4) N/A N/A N/A N/A 1.0783 Vp<l.10' No problem

28-18/89 (1) ' 277 21 /-60 314.8810+j545.3898 0.5723*jo.0126 0.%58 0.9649 No problem
-

None (2) N/A N/A ~ N/A N/A N/A N/A N/ANone (3) N/A N/A N/A N/A N/A N/A N/AN/A (4) N/A N/A -N/A N/A 1.0794 VP<1.10 No problem

28-RXif30 (1) 557 21 /-60 314.8810+j545.3898 1.1511*jo.0254' ' O.%54 ~0 9636- No problemNone (2) N/A N/A ~ N/A N/A 0. % 54 N/A N/ANone (3) N/A . N/A N/A N/A 0.9654 N/A N/AN/A (4) N/A. M/A- N/A N/A 1.0792 VP<l.10 No problem

*(l) longest table (LOCA) (3) More than 505 of the Longest Cable and more than 505 of the larg?st Load (LOCA)(2) targest load (LOCA) (4) Shortest Cable (Light Load)
(11) Nest longest cable (LOCA)
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APPENDIX B-1.0
LOAD TERMINAL VOLTAGE HAND CALCULATIONS

Unit 2 Model #2 PNL 2AB-TS. 20-TS. 20-RN. 20. 28 (190!FIE0 WITH XFMR TAPS SWITCNE0 TO NOMINAL)

LDAD IMPEDANCE CABLE IMPE0ANCE PANEL
PANEL PARANETERS CABLE LENGTH 5 (115)2 VOLTAGE LOA 0 TERN!NALCEt "

(FT) (VA)' F 7c # 115V VOLTAGE Comments
(Ohms) (Ohms) (p. u. ) # 115V (p.u.)

20/812 (1) 1961 240 /-60 27.5521+j47.7216 4.0527+jo.0894 0.%76 - 0.8929 8elow 0.920/812 With 2 19G1 240 FEU 27.5521+j47. 7216 2.0264+j0.0447 0. % 76 0.9303 Solution to#12 Cables .

Ckt #12
-

20/821 (11) 1812 68 /-60 97.2427+jl68.4292 3.7447+jo.0826 0. % 76 0.9481 No problee20/022 (2) 574 % F65 68.8802+jl19.3040 1.1862+J0.0262 0. % 76 0.9589 No problemNone (3) N/A N/A ~ N/A N/A N/A N/A N/AN/A (4) N/A N/A N/A N/A 1.0003 Vp<1.10 No problee

28/827 (1) 2260 32 /-60 206.6406+j357.9121 4.6706+j0.1030 0. % 74 0.9560 No problee28/810 (2) 162 500 M 13.225+j22.9064 0.3348+jo.0074 0. % 74 0.9546 No problem -None (3) N/A N/A ~ N/A N/A N/A M/A N/AN/A (4) N/A N/A N/A N/A 1.0002 Vpcl.10 No problem

S$$
.,o

*(1) longest Cable (LOCA) (4) Shortest Cable (Light Load) E- o *(2) targest Load (LOCA) (11) Next Longest Cable (LCCA)
(3) More than 50E of the Longest Cable Q}$

and more than SOE of the Largest em
Load (LOCA) {E o
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APPDIDIX B-1.0
LOAD TEllMINAL VOLTAGE HAND CALCULATIONS .

Unit 2 leadel #3, PNL 32A (45-EUILT WITN WDR TAPPE0 AT - 2.58) .

LOAD INPERANCE caste INPE0ANCE PANEL
PANEL PARAfETERS CABLE LENGTH I Q15f VOLTAGE LOAO TEMINALCKt *

(fi) (VA) 5 7c 9 115V VOLTAGE Comments-
(Ohms) (Ohms) (p.v.) # 115V (p.u.)

-)
32A/96 (1) 1239 17 /-60 308.9706+j673.7168 ** 2.5606+jo.0564 0.9789 0.9756 No problee
32A/#1 -(2) 76 52.5 7 :60 125.2367+j216.9164 0.0907+j0.0034 0.9789 0.9785 No problee~None (3) N/A N/A N/A N/A N/A N/A N/AN/A (4) N/A N/A . N/A N/A 1.0906 - Vp<1.10 No problee

*(1) longest Cable (LOCA) (3) Store than SSE of the Longest table and more than SOE of the Largest load (LOCA)(2) Largest load (LOCA) (4) Shortest Cable (Light Load)
** See page 824

.

:3'fD er
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APPENDIX B-1.0
LOAD TERMINAL VOLTAGE HAND CALCULATIONS

Unit 2 Model #4, PNL 24.DG (AS-SUILT WITH XFMR TAPPED AT - 2.52)

L IMPE E CABLE IMPEDANCE PANEL
PANEL PARANETERS CABLE LENGTH $ WLTAGE LOAD TESl!NALCat *

(FT) (VA)
Ibl ( ) (p. ) # .u.)

2A-DG/84 (1) 429 42 /-60 157.44c :j272.6949 0.0066+j0.0195 0.9711 0.9682 No probles24-DG/824 (2) 123 147D-60
None -(3) N/A N/A ~

44.8001+j77.5%1 0.2541+j0.0056 0.9711 0. % 82 No problee
N/A N/A N/A N/A N/AN/A (4) N/A N/A N/A N/A 1.0940 Vp<1.10 No problem

*(1) Longest Cable (LOCA) (3) More than 50K of the longest Cable and more than 50K of the Largest Load (LOCA)(2) Largest Load (LOCA) (4) Shortest Cable (Light load)

ON $
*2N

5
q%
.. g -
4"%
og-
n

&
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I e
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APPENDIX B-1.0
LOAD TERMINAL VOLTAGE HAND CALCULATIONS

Unit 2 Model #5, PNL 328 (AS-BUILT WITt' XFMR TAPPED AT - 2.5E)

LOA 0 INrEDANCE CARLE IMPE0ANCE PANEL
PANEL PAANEETEp5 CASLE LENGTH 5 (115): VOLTAGE LOA 0 TEDtINAL

CKt * (FT) (VA) ~ 5~ Ze # 115V VOLTAGE Comments
(ohns) (Ohms) (p.v.) e 115V (p.u.)

329/922 (1) 2877 32 /-60 206.6406+j357.9121 5.9457+j0.1312 0. % 97 0.9551 No problem
328/814 (2) 875 353 M 18.7323+j32.A453 1.8076+j0.0399 0. % 97 0.9206 No problem a!e
329/#11 (22) 116 886 FE5 7.4633+jlz.9268 0.2397+jo.0053 0. % 97 0.9535 No problem
None (3) N/A N/A ~ N/A N/A N/A N/A N/A
M/A (4) N/A N/A N/A N/A 1.0971 Vp<1.10 No problem,

I

?

| *(1) Longest Cable (LOCA) .(3) More than 5OE of the Longest Cable and more than 50E of the largest load (LOCA)
(2) Largest Load (LOCA) (4) Shortest Cable (Light Lead)

Note: Total load on this panel was decreased in Revision 1 of this calculation and. therefore, the actual panel voltage would be greater
than the originally calculated value. Since the previously derived value provides a more conservative panel voltage, it was used |la the above hand calculations.
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APPENDIX B-1.0
LOAD TERMINAL VOLTAGE HAND CALCULATIONS

Unit 2 Model 86. PNL 20-06 (AS- W ILT WITN N MR TAPPED AT - 2.55)

LOAD IMPE0ANCE PMEL
PANEL PANAETERS - CABLE LENETM 5 gl5}* CABLE IMPE0 MCE ' VOLTAGELOAD TEMINALCKt *

(FT) (VA) 5 Ic 9 115V VOLTAGE Comments -
(Ohms) (Ohms) (p.u.) . t 115V (p.v.)

29-DG/02.9, (1) 1016 33.6/-60 196.8006+j340.8686 2.0990+j0.0463 0.9720 0.9666 No problee
11.16.17.19
20
29-DG/924 (2) 144 148 /-60 44.6791+j77.3864 0.2976+j0.0066 0.9720 0.9686 No problem
None (3) N/A N/A ~ N/A N/A N/A N/A N/AN/A (4) . N/A N/A N/A N/A 1.0964 Vp<1.10 No probles

*(1) Longest table (LOCA) (3) More than 50E of the Longest Cable and more than 50E of the Largest Lead (LOCA)(2) targest Load (LOCA) (4) Shortest Cable (Light Load)

ON5
* 3"o' '
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'ASDOP Model Transformer Impedances
L

-In these studies transformer worst case impedances were.used in all cases-
.(i.e., for LOCA Run models,-transformer impedance was assumed to be at its maxi-
num'possible value and for LIGHTLY LOADED (Shutdown) models, the impedance was-
cssumed.to.be at.a minimum). These assumptions provided lowest (worst case)
panel-voltages for LOCA Run models and highest:(worst case) panel voltages for t

: LIGHTLY' LOADED-(Shutdown) models. ~The calculation of these values is shown below.

: o! 150 KVA 208/120 Transformers GF4 & GF6

X;,,gn,j=.3.1%witha17.5% tolerance--

Therefore, for LOCA Run cases, X" was assumed to'be:

X[0CA=0.031'+-(0.031x0.075)=0.0333p.u.

For' Lightly Loaded (Shutdown) cases,-X" was. assumed to be:

IX[ITE=0.031-(0.031x0.075)=0.0287p.u.'

o '.30 KVA 208/120 Transformers GF2, HEl. FN3, GF3,.(Unit 1) and GE7, GE8,
(Unit 2) >

'

X"ominal..= 2.62% with a tolerance of +4%, -2%
-

This yieldedi'

X[0CA=0.0273p.u.

'X[ITE=0.0257p.u.
.

o. .-3-10 KVA-208/120 Transformer banks FJ6 & FJ7 (Unit 2)

LX;ominal=1.9%withatoleranceof17.5%

This yielded:

.X[0CA=0.0204p.u.

X{ITE=0.0176'p.u.

.
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BSEP Units l'and 2
Appendix B-3.0
Cable Impedance Calculations by Duke Power Company

For Circuit #18 of Panel 1AB-TB, U.E. & C. provided the cable impedance of*
'one #12 cable as R = 1.8765 ohms, X = 0.0414 ohms. The equivalent
impedance of two parallel #12's was found from the following relationship:

'l

#12N 1 1 =
equivalent *

+R 2R #12 #12

1
* l 1 = #12Xequivalent +#

#12 #12

Therefore,

R2#12's = 0.9383 ohms

X = 0.0207 ohms2#12's
A similar procedure was followed in calculating the impedance of four*

parallel #12 cables for Circuit #8 of Panel 318:

1

N * 1 1 1 1 = #12
equivalent +R +R R 4

+

#12 #12 H12 #12

1
* 1 1 1 1 = X #12Xequivalent +

# +# +X # 4
#12 #12 #12 #12

Therefore:

R = 0.4113 ohms4#12's

X4#12's = 0.0091 ohms
In calculating the impedance of the single #6 cable, Table 1.20 was used
along with the cable length provided by U.E.& C. This yielded:

100 feet cable) (1.048) = 0.4113 ohms
0.0493 ohmsR#6 = (796 feet)

where 1.048 was the temperature correction factor used to derate the cable
for operation at a 90*C ambient temperature. Similarly:

100 feet cable) = 0.0311 ohms
0.00391 ohmsX#6 = (796 feet) p



_. - -

Page 822 of 24
Perform:d By: C#6 (a -7-SY ;
Checked By: sc 4_ /-5 4

~ o For Circuit #16 of Panel 2AB TB, U.E. & C. provided the impedance of one #12.

cable as R = 1.3388 ohms and X = 0.0295 ohms. As previously derived, the
equivalent impedance of two parallel #12 cables is:

,R2#12's = 1.3388 = 0.6694 ohms
2

X2#12's = 0.0295 = 0.0148 ohms
2

Circuit #12 of Panel 2D also required a paralleling of another #12.

o
'

cable with the original yielding the following resultant cable
resistance and reactance:

R2#12's = 4.0527 = 2.0264 ohms
2

X2#12's = 0.0894 = 0.0447 ohms
2

|- For Circuit #14 of Panel 328, the recommendation was to replace theo
original #12 cable with a single #6 cable. The impedance of this replace-!

| ment cable was calculated as shown below:

From U.E. & C. data: cable length = 875 ft.

From Table 1.20: R#6 = 0.0493 ohms /100 ft.

X#6 = 0.00391 ohms /100 ft.
Note: These values are at 70*C. A multiplier of 1.048 must be used to
calculate cable res'istance at a 90 C ambient temperature.;

|

Therefore, for this circuit:

R#6 = (875' feet) (0.0493 ohms) (1.048) = 0.4521 ohms100 feet

X#6 = (875 feet) (0.00391 ohms) = 0.0342 ohms100 feet

'
.

4

..
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Appendix B-4.0. 1

- Overvoltage Under Light Load Conditions J

' For Models 1 & 2 of Unit 2 (panels powered from Unit Substations 2E7 & 2E8),
the worst case overvoltage before implementing the tap change to the trans-
formers feeding these panels was:

Panels 2A & 2C (fed from Unit Substation 2E7)*

The' voltage at the panel during Light Load operation was 1.0586 a u. on a
120VAC base or 1.1046 p.u. on a 115VAC base. This yielded:

(1.1046.- 1.10) x 100 = 0.46% overvoltage.

Panel 20 (fed from Unit Substation 2E8)*

The voltage at the panel during Light Load operation was 1.0610 p.u. on a
120VAC base or 1.1080 p.u. on a 115VAC base. This yielded:

(1.1080 - 1.10) x 100 = 0.80% overvoltage.

.

A

f

l u_2
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BSEP
Appendix-B-5.0

- Correction to U.E. & C. Calculation #7453-227-3-E000-01

o . Pane!.32A, Circuit-#6

The LOCA resistance is recorded on page 38 of 48 as R = 2.506 ohmsx
From Table 1.20, the resistance of a #12 cable is:

R#12 = 0.1972 ohms /100 ft.

Therefore, for this 1239 ft. long cable, the resistance at 70*C is:
.

R = (0.1972 ohms)(1239 feet) = 2.4433 ohms100 ft.

For use in this calcufation, the cable must be derated to operate at
a 90*C ambient temperature. Per U.E. & C. data on page 48 of 48, this
correction factor is 1.048.

Therefore, the resistance of this cable should be:

R = (1.048)-(2.4433) = 2.5606 ohmsx
1

h

%

k
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Attachment #1
BSEP - Units 1 & 2
Miscellaneous Information Used in 208/120 Volt Load Studies

The following information was obtained from CP&L letter # ED-202 dated
May 27, 1984. ' Transformer tap settings were obtained from memorandum from
H. Nguyen to A. Benge dated 04/19/84.

* Units 1 & 2: 150 KVA 480/208/120 VAC Transformers
GF4 and GF6'

Taps presently set on - 2.5%.
X = 3.1%
R = 1.1%
Z = 3.3%
Tolerance = 17.5L

* Unit 2: Cable Impedances @ 90 C

i From 3 Z (0)

Transformer GF4 Panel 2E7 0.001071+j0.0010325
Transformer GF6 Panel 2E8 0.0007038+j0.0006785

* - Unit 1: 30 KVA 480/208/120 VAC Transformers GF2, HEl, FN3 & GF3
Unit 2: 30 KVA 480/208/120 VAC Transformers GE7 & GE8

Taps presently set on - 2.5%
'X = 2.62%
R = 4.18%
Z = 5%
Tolerance = +4, -2%

* Unit 2: 3-10KVA 480/208/120VAC Transformer banks F56 & F57

Taps presently set on -2.5%
X = 1.9%

-R = 2%
Z = 2.76%
Tolerance = 17.5%

=* Unit 2: . Cable Inpedances @ 90*C

From 3 Z (0) ;

Unit Substation 2E7 Transformer GF4 0.01962+j0.01822
Unit Substation 2E8 Transformer GF6 0.03235+j0.02941

1

f _

, , . . __ , , , . _ _.- - - - - - - - - - - - - -
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Attachment #1
BSEP - Units 1 & 2 l

Miscellaneous Information Used in 208/120 Volt Load Studies I

* Unit 1: Cable Impedances la 90*C

From 3 Z (0)

Unit Substation IE6 Transformer GF6 0.01773+j0.01587
Transformer GF6 Distribtuion Panel 1E6 0.000735+j0.000708
Unit Substation 1ES Transformer GF4 0.02594+j0.02382
Transfornier GF4 Distribution Panel 1E5 0.00107+j0.00103

* Units 1 & 2: Bus Voltages from ASDOP model runs for both LOCA Run and
Shutdown conditions for busses puwering 480/208/120 VAC transformers.

Load Data

U.E. & C. calculations 7453-127-3-E000-01 and 7453-227-3-E000-01 are included
as part of this attachment. Load data used in this study was taken from these
calculations which consist of:

* Calculation 7453-127-3-ED00-01

Cover Sheet ------------------------------- 1 page-

Calculation Notes ------------------------- 6 pages-

Load Tabulations for Unit 1 ---------------47 pages-

* Calculation 7453-227-3-ED00-01

Cove r S hee t ------------------------------- 1 page-

Calculation Notes ------------------------- 6 pages-

Load Tabulations for Unit 2 ---------------42 pages-

Revision 1.

Revision 1 to Duke Power Calculation MTS-2076-1808.04-00-0001 was based on a
revision of the 1X-LOCA load value for circuits 318-8 and 328-14 (from 1621 VA |
to 353 VA). These values are documented on Revision 1 to pages 45 of 53 and 40
of 48 of.U.E&C. Calculations 7453-127-3-ED00-01 and 7453-227-3-E000-01,
respectively.

.- . -
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Review Notes.

1. . The followl.ng criteria were used in preparation of the load tabulations and in
j

determining the circuit impedances '

Ioad distance was not determined for circuits having no operating relays- . a.

and solenoids (120 volts AC).
b. Within individual circuits, the relays and/or solenoids which are expected

' to experience the maximum Voltage Drop have been tabulated outside the
, parenthesis in the load column. The remaining loads are suased up and
tabulated within the parenthesis. Therefore, total load for the circuit
is a summation of loads outside and within the parenthesis.

c. Circiq1ts loads such as indicating lights, secorders, resistance heaters,
cabinet fans, low voltage power transformer, instrument power, supplies,,

etc. have not been analyzed for load distance from panel board.
d. No load dai tance analysis was ande on circuits in which the relays and/or

solenoids 7eenergized under 11 LOCA Condition.
Manually initiated taat . circuits were not analysed for load and load distances.e.

'

2. Power factor is assumed to be .85 lagging.fev au Q./C bdda lds -~

3. Cable tapedances were calculated based on cable length and size available
in the CASP "A" Report with resistance and reactances data from the
Industrial Power Systems Bandbook by Donald Beenan. (See Reference list
and Sheet , 33 or $3-

.

4. Transformer impedance is based on. information derived from annufacturer.
Refer to Tele-notes T-1015, T-106WIwhere manufacturer's test data at.J foreign
print records are not available.

5. Loads for which precise information was allabl r s med and are...

,. so noted in the System Load Data and/or circuit evaluation Tables.

6. The following assumptions were used to assess individual circuit component
loadings
a. For low voltage control transformers without size or load data, 80%

of the fuse size was assumed to be the load on the transformer (conserva-
tive estiaste).

b. Solenoids or Relays for which exact manufacturers information was not
available, load was assumed to be similar to devices for which load

*
characteristic is available. .,

Fanel schedule load listing (Dug. 9527-LL-930dijis assumed for circuitsc.

on which no component inforastion or detail drawing is available. .

d. For power supplies, convertors, the loading is assumed to be the
assinua rated'Fower Consumptions (conservative approach)..

,

I 4. No &s ' eencw ryt.nk M a LOCA h 426 Sum 8J
gJt cdas prefer' b oIMon N MQ' ale y.[. g;io

'

cp @ f e n er.43[ n 3 ' F L O C.A Olf* 840
b''

,

7* All assumed loads should be verified at a later date when information is
| available. These assumed loads are conservative enough to provide reasonable
| voltage profiles at their terminals.

.
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1X LOCA - 208/120 VOLT SYSTEM DATA Jo 7453.227susater

Review Notes

1. The following criteria were used in preparation of the load tabulations and in
determining the circuit impedances:

load distance was not determined for circuits having no operating relaysa.
and solenoids (120 volts AC).

b. Within individual circuits, the relays and/or solenoids which are expected
to experience the maximus Voltage Drop have been tabulated outside the
parenthesis in the load column. The remaining loads are summed up and.

tabulated within the parenthesis. Therefore, total load for the circuit
is a summation of loads outside and within the parenthesis.
Circuits loads such as indicating lights, recorders, resistance heaters,c.

cabinet fans, low voltage power transformer, instrument power, supplies,~

etc. have not been analyzed for load distance from panel board.
d. No load d,istance analysis was made on circuits in which the relays and/or

solenoidswdeenergized under 1X LOCA Condition.
Manually initiated test circuits were not analyzed for load and load distances.e.

~

2. Power factor is assumed to be .85 lagging.5e, an AC in3me}We loa.l .i

3. Cable impedances were calculated based on cable length and size available
in the CASP "A" Report with resistance and reactances data from the
Industrial Power Systems Handbook by Donald Beenan. (See Reference list
and Sheet 48 of 48).

4 Transformer impedance is based on information derived from annufacturer.
Refer to Tele-notes T-1015. T-1066f!Gh'ere manufacturer's test data and foreign
print records are not available.

4 ;1n aw Jeoeaine .Loads for which precise information was nban5. ilabler were assumed and are
so noted in the System Load Data and/or circuit evaluation Tables.

.

6. The following assumptions were used to assess individual circuit component
loadings

For low voltage control transformers without size or load data, 80%a.
of the fuse size was assumed to be the load on the transformer (conserva-
tive estimate).

b. Solenoids or Relays for which exact manufacturers information was not
available, load was assumed to be similar to devices for which load
characteristic is available,

c. Panel schedule load listing (Dwg. 9527-LL-9341) is assumed for circuits
on which no component information or detail drawing is available.

d. For power supplies, convertors, the loading is assumed to be the '
saximum rated Power Conausptions (conservative approach).
yo. fir e * S ca6SesJ m ad dendomnY WOL G LOCA*1

*

4,

f. godinhn alarin*; anci paper" L98lAHon of * p %sd6 da h
.sq wtaan paeog a LocA e @M9e%er aX cuws.

7. All assumed loads should be verified at a later date when information is
available. These assumed loads are conservative enough to provide reasonable
voltage profiles at their terminals.

- - - . - . -- - . - - - -
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TABLE 1.20 Appromisnote Resistence, Reoctonce, and Isapodence of '

400.voit Cobles in Megnetic Ducts por 100 Pt
: l

, , , _ _ - 1 '

ee ' , - _ embles per aluat( lle:: - soble Insisding beer.

/
etuns per 100 h lashed ernst emble,eaums per 100 h

e .,

; ,,, , ,

\ / ~

k I4 Awe.. 0.3133 0.00743 <0.3133 'O.3135 0.00440 0.31332k 12 Aws.. 0.1972 0.0710 ' O.1972 , 0.1972 0.00434 0.19720'

k 10 Aes.. 8.1240 0.ON'.7 0.1240
J 0.1340 0.00444 0.I2410

N 0 A..... 0.an -0.0un 0.w.2 $ 0.en 0.0uu S.07u0
No. 4 A=s . . . 0.0498 0.00390 0.0300 i 0.043 0.00391 0.04499
A 4 Aws. .. 0.0388 0.D0338 0.0322 $0.0312 0.00342 0.03140

v >

No. 2 Aws. .. 0.0203 0.00813 0.0209 (0.0197 0.00344 0.02000No. I A-g . .. 0.0843 0.00300 0.0175 0.0l# 0.00342 0.01404
,

No. 8 /O A es . . 0.0131 0.00495 0.0140 0.0823 0.00340 0.01294

No.2/0 Aws.. 0.0104 0.00490 0.0117 0.0100 0.00334 0.08034
( No.3 /0 A=s.. 0.00640 ' O.00484 0.00904 0.00000 0.00333 0.00844

,

|m 4/0A., 0.00700/ 0.00n2 .00eJO 0.00640 0.003v 0.00nl
/

230 MCM . . . . 0.0060s 0.00480 0,00770 0.00347 'O.00322 0.00632
* 300 MCM. . . 0.003'20 0.00474 0.h 0.00MO 0.00314 0.003F

'330 mCM . . . 0.00448 0.00449 0.00634 .00400 0.00310 0.00310
\400 MCM.... 00419 0.00442 0.00623 0.00334 J.00304 0.00449

300 MCM . . . .00339 0.00430 0. M 0.00292 0.00293 0.00412 ;730 mCM.... 0.00200 0.0043e
0.00320 \ 0.0020e 0.002s4 0.00344

* Based on 75 C. h ',
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