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1.0 PURPOSE
Provide verification that the ANO Unit 2 safety bus voltages are acceptable when the

unit is~in accident conditions (MSLB) and Unit 1 is in LOOP by analyzing the system in
steady state and transient conditions and applying the Millstone voltage criteria. The
conditions anaiyzed are post trip whec ANO Unit 2 and ANO Unit 1 auxiliary power to the -

safety loads is supplied through Startup Transformer No. 2, assuming Unit 2 with accident
loads (ES loads sequencing) and Unit 1 safe shutdown loads (equivalent to LOOP loads).
The system configuration represents the worst expected system voltage profile with respect
to the Millstone undervoltage relays for Startup Transformer #2.

2.0 REFERENCES
2.1 Calculation 86-E-0002-01, Revision 5, ANO-1 Diesel Generator #1 and #2 Inad Stmly
2.2 Calculation 85-S-0002-01, devision 5, ANO-2 Diesel Generator #1 (2K4A) and #2

(2K4B) Loading Calculation,

l
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2.3 Arkansas Nuclear One Unit 2 Emergency Operating Procedure 2202.010, Standard
Attaciunents

2.4 IEEE Std. 399-1990, IEEE Recommended Practice for Power System Analysis,
December 15,1990

2.5 Calculation 92-D-8005-01, Revision 0, ANO-2 Millstom Analysis Load Centers Tap
Change

2.6 EPRI Power Plant Electrical Reference Series, Volume 6, Motors, Reprint December
| 1991

2.7 lEEE Std. 141-1986, IEEE Recomended Practice for Electric Pouer Distribution for *

Industrial Plants, October 10,1986
2.8 Calculation 89-E-0144-01. Revision 2, ANO 2 Diesel Generator Loadingfor 2A3 and

2A4 Buses
2.9 ANO Unit 2 SAR, Amendment No. 9A

3.0 ASSUMPTIONS AND GIVEN CONDITIONS
(1) Unit 2 is in a MSLB accicent condition 0-2 hours with ES loads sequencing -

and loading in accordance with Reference 2.9. And also Reference 2.2
except for MOV loads. The MOV's were not included in Reference 2.2, since
they are momentary loads. The load for the MOV's was computed using a
power factor of 0.70. The KW lot for the MOV's is removed after time
T=22.7 seconds, per Reference 2.9, Table 8.3-1.

(2) Unit 1 is in safe shutdown (equivalent to LOOP loads. Maximum assumed,
Short Time 0-2 hrs).

(3) Manually added loads are only considered at steady state. Starting of manually
added loads is neglected, since these starting loads are small (< 10KW
Running Load).

(4) The auxiliaries for both units are supplied by Startup Transformer No. 2.
(5) Starting KVA is 6.5 times running KVA for 480V motors. (Per Reference

2.4, page 220, plus a 0.5 for conservatism)
(6) HP=KVA for 480V motors. (Per Reference 2.4, page 219)
(7) The starting power factor is 0.20 for 480'' actors. (Per Reference 2.4, page

220) -

-

(S) Only one train will be sequenced at a time, per Reference 2.3, page 78.
Therefore, the most conservative case will be for the loads of one train to be

-

in steady state with the second train sequencing the normal loads plus the
swing loads.

(9) Running loads at time T are loads that have sequenced onto the bus prior to
time T. Starting loads at time T are loads that are sequenced onto the bus at
time T. Except at T=0 where non-motor loads sequenced on at T=0 are
considered as running loads at T=0.

=

_
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(10) Timers that sequence the motor starts are kept within 10% of their desired
setpoint. Therefore, when checking the maximum expected voltage dip and/or
the maximum duration of the voltage dip, motor starting times tviil be adjusted
within the 10% time band to overlap motors starts whenever possible.

(11) The maximum voltage drop from the 4160V bus to the 4000V motors is 2%.
And the maximum voltage drop from the 480V bus to the 460V motors is 6%.

(12) The 460V motors are 200% torque machines.
(13) All small loads (less than or equal to 60HP) are assumed to accelerate in less

than 3 seconds due to the small size of the motors.

4.0 SYSTEM MODEL
4.1 TRANSFORMER IMPEDANCES

Calculation Methodology
1. The Load Loss values given on the transformer test sheets will be used to calculate the

transformer resistance in accordance with Attachment 1 quadon 3.1.
?. The impedance of 3 winding transformers will be converted to the system voltage base.
3. When the transformer load losses are not available, the X and R values will be

calculated in accordance with Attachment 1 equations 4.3 and 4.4. The X/R ratio will
be taken from Reference 2.4, Fig 153, page 316,

4.1.1 UNIT 1.
(1) Startup No. 2 Trans&mner (X-04)
Given: (Frorr. Attachment 3)

Serial No. H-409010
Z,.s% =5.03 @ 15MVA,157kV to 6.9kV
Zrr% =4.84 @ 12.6MVA,157kV to 4.16kV
Zn% =S.91 @ 12.6MVA, 6.9kV to 4.16kV

Transformer Tap =157kV (From Attachment 5)

Calculate X/R (Ref. 2.4, Fig 153, pg 316, Using 27MVA)

E=24
R

Convert Voltages to Nominal (Attachment 1, eq.1.3)

'157kV'2Z %"5 03 Krs ,161kV,

'
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2n% =4.78

'157kV'2. 2 % =4.84 xn 161kV,1

2n% =4.60

Zy% = 8.91

Calculate X (Attachment 1, eq 1.3)

2A*
X % = 4.78ys

\ 24 32

Xn % =4.78

2A'X % =4.60p7
$ 24 g2

X % =L60n

24:
X % =S.91sr

T 24 32

- Xg% = 8.90

Calculate Resistances (Attachment 1, eq 3.4)

. ,,% = A'IE
24

Rn% =0L0

R,7%=A;60
44

Rn% =0.19

R ,% = 8.90f 24
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Rg% = M

Calculate % Primary Tap (Per Attachment 1, eq. 3.5)

% Tap = 157kV ,g' x 100
f

|

161kV |t ,
.

% Tap = ,L,2

j

Dapper inout i

3 Winding Xfmr Transf in Service
Pri. Bus 200 'Name 161kV APL
Voltage 161000 Conn YG

Sec. Bus 1200 Name 11 BUSES
Bus Volts 6900 Conn YG

Ter. Bus 2901 Name ST2-CLR
Voltage 4160 Conn YG

Ground Impedance (OHMS) Primary Tap
R: X: -2.5 i 10 %

Base KVA %R %X
Pri-Sec 15000.0 0.20 4.78
Pri-Ter 12600.0 0.19 4.60
Sec-Ter 12600.0 0.37 8.90

(2) B5 Load Center Transformer (X-51
Given: (From Attachment 4)
Serial No.18880

Z% =8.10 @ 1000KVA,4160V to 480V, Load Loss =12.396kW

Transformer Tap =4055V (From Attachment 6)

Calev' t ik vicq (Per Attachment 1, eq. 3.1)

pg , (, .396kh ' 100-
(1000kVA)

7hvh2 BM/ QwN Sh CALCULATION NUMBERo '
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R% =1.2Lj

Calculate X (Per Attachment 1, eq, 3.2)

X% =/S.10 - 1.2396
2 2

X% =f 0046

Dapoer input
_.

TRANSFORMER Input Name Plate Data
Primary .R :ondary

- Bus 2008 A3 3105 B5
Bus Voltage 4160 480
Xfmr Voltage 4055 480 g
Xfmr Connection D YG

Nom KVA 1000.0 FL kVA 1000.0-
Type Code DT 1.cading DESIGN
Primary Tap (%) Status EX 1

% + /- Seq . % 0 Seq. ?,eut. Olims
R 1.2396 R 1.2396 R
X 8.0046 X 8.0046 X

. . _

(3) B6 Load Center Transformer (X-6)
Given: (From Attachment 4)
Serial No.18881

Z% =8.11 @ 1000KVA,4160V to 480V, Load Loss =12.532kW

Transformer Tap =4055V (Fr m Attachment 6)

Calculate Resistance (Per Attachment 1, eq. 3.1)

R% = (12 532kW) x 100
(1000kVA)

R% = 1.2532

Calculate X

X% =/8.11 - 1.2532 (Per Attachment 1, eq. 3.2)2 2

:o- 7/nMr Ero G uj //
(Sb u * 7tTon.
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g:

X% = 8.0126

Dapper Inoul

TRANSFORMER Input Name Plate Data
Primary Secondary

Bus 2009 A4 3106 B6
iBus Vo tage 4160 480

Xfmr Voltage 4055 480
Xfmr Connection D YG

Nom KVA 1000.0 FL kVA 1000.0
Type Code DT Loading DESIGN
Primary lap (%) Status EX

% +/ Seq. % 0 Seq. Neut. Ohms
R 1.2532 R 1.2532 R
X 8.0126 X 8.0126 X

4.1.2 UNIT 2

(112B5 Lead Center Transformer (2X-25%
Given: (From Attachment 7)
Serial No. 21288-B03

Z% =7.71 @ 1000KVA,4160V to 480V, Load Loss = 12.315kW

Transformer Tap =4055V (From Attachment 6)

Calculate Resistance (Per Attachment 1, eq. 3.1)

R% = (12.315kW) , gg
(1000kVA)

-

R% = 1.2315

Calculate X (Per Attachment 1, eq. 3.2)

/ .71 -1.231522
X%=3 7

X% =7.6110

0 7/n/12 8/[/ Oh/M gg Ed CALCULATION NUMBER.gg
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Danner Inpm

TRANSFORMER Input Name Plate Data -
Primary Secondary

Bus 2003 2A3 3005 2115
Bus Voltage 4160 480 ,

Xfmr Voltage 4055 480
Xfmr Connection D YG

Nom KVA 1000.0 FL kVA 1000.0
Type Code DT Loading DESIGN
Primary Tap (%) Status EX

% +/- Seq. % 0 Seq. Neut. Ohms i

R 1.2315 R I.2315 R |
'X 7.6110 X 7.6110 X

j

C) 286 Load Center Transformer QX-26)
Given: (From Attachment 8)
Serial No.18883

Z% =S.04 @ 1000KVA,4160V to 480V, Load Loss =12.438kW

Transformer Tap =4055V (From Attachment 6)

Calculate Resistance (Per Attachment 1, eq. 3.1)

R%=(1. kM x 100
(1000kVA)

R% = 1.2438

Dlculate X (Per Attachment 1, eq. 3.2)

X% =/8.04 - 1.2438
2 2-

+

X% =7.9432

o 7/Ma - e(D ow# (9) m CALCULATION NUMBER -
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Danner Inout

TRANSFORMER Input Name Plate Data
Primary Secondary

Bus 2004 2A4 3006 2B6
Bus Voltage 4160 480
Xfmr Voltage 4055 489
Xfmr Connection D YG

Nom KVA 1000.0 FL kVA 1000.0
Type Code DT Loading DESIGN
Primary Tap (%) Status EX

% +/- Seq. % 0 Seq. Neut. Ohms
R 1.2438 R 1.2438 R
X 7.9432 X 7.9432 X

4.2 CURRENT LIMITING REACTORS
Calcidation Methodoloey

1. The impedance of the reactors will be converted to per unit values with a 100MVA
power base and nominal voltage base in accordance with the base conversion
equations listed in Attachment 1.

(1) Startup #2 4160V Cyrrent Limitine Phase Reactors (X-05)
Given: (From Attachment 9)
Xe0.0220, l .a=3150A, Vuu=4160V, Load Loss =14.300kWu

0.022 0
b.u* r (Attachment 1, eq.1.1 & l.2)3

4.16KV2p
'

100MVA;
s

X, v= 0. I 271

Rated KVA=[3 x 4160V x 3150A (Attachment 1, eg. 3.1)
1000

Rated KVA =22,697KVA
d

p

o 74+h2 Sc f.) 4WN $ mls CALCULATION NUMBER
ope
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' 14.300kW " 100MVA '
##\22697kVAn 22.697MVA, (Attachment 1, eq.1.3 & 3.1)

R,y= 0.00278

Daoper Inout

FEEDER DATA Input 100 MVA PU BASE

From Bus 2901 Name SM-CLR
To Bus 2902 Name ST2-A

Voltage 4160 Line to Line

MVA Base 100 length 1000

Positive Sequence
R Pu 0.00278 X Pu 0.1271

Zero Sequence
R Pu 0.00278 X Pu 0.1271

C) Bus 2Al to 2A3 Current Limitine Phase Reactors
'3iven: (From Attachment 10)
Serial No. SCP28471
R ,=.004870, R =.004290, Rc =.004890, X=0.1600a u

Convert Values to P.U. on 100MVA and 4160V Base

R= Average Resistance
R=0.004680

0.004680
Rfy= < (Attachment 1, eq.1.1 & l.2)3

24.16KV
100MVA,s

Rey =0.0270
.

e

0 7AY/u &D 4MW @m CALCULATION NUMBER
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0.1600
L Xfy= r 3 (Attachment I eq.1.1 & 1.2)

4.16KV2
-

(100MVA,
Xru=0 9246

Dapper input

__

FEEDER DATA Input 100 MVA PU BASE

From Bus 2001 Name 2A1
To Bus 2003 Name 2A3

Voltage 4160 Line to Line
_

MVA. Base 100

Positive Sequence
R Pu 0.0270 X Pu 0.9246

Zero Sequence
*R Pu 0.0270 X Pu 0.9246

_

0) Bus 2A2 to 2A4 Current Limiting Phase Reactors
Given: (From Attachment 10)
Serial No. SCP28472
R,=.004880, R =.004280, Rc,=.004890, X=0.1600u

Convert Values to P.U. on 100MVA and 4160V Base
,

_

R= Average Resistance
R = 0.004680

0.00468 0
R7v= r (Attachment 1, eq.1.2)3

4.16KV2

( 100MVA,

Rev= 0.0270

0 7h.4/92 6(!/ Ole >M
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Rru" r 3 (Attachment 1, eq.1.2)
4.16KV2

( 100MVA,
X,v= 0.42%

Dapper input

-

FEEDER DATA Input 100 MVA PU HASE

From Bus 2002 Name 2A2 !

To Bus 2004 Name 2A4

Voltage 4160 Line to Line

MVA Base 100

Positive Sequence
R Pu 0.0270 X Pu 0.9246

Zero Sequence
R Pu 0.0270 X Pu 0.9246

<

4.3 MOTORS
Calculation Methodology
1. Motor running KW is calcolated using the runout brake horsepower of the load and the

efficiency of the motor in Reference 2.1.

(H Smice Water Pumn 2P4A. 2P4B & 2PJC
Given: (From Attachment 11 & 12)
General Electric
800Hp,4000V, Locked Rotor Amps 683, Power Factor (Starting) 24.0

_

Acceleration Time @ 80% Voltage with 100% Load 1.72 Seconds (Per Attachmer* 13)

KW,=636.9 & Power Factor =88.0 (Per Referer.ce 2.2)

0 7hv /72 8(f/ OMM (S m CALCULATION NUMBER
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Calculate Running KVA g

O'A " 636.9KW
0.880 (Attachment 1, eq. 2.1)A

KPA,=723.8 @ 88 Daf or 636.9+i343.8KVA
,

i
Calculate Startine KVA

'# x 4000Vx 683A '4160V32 (Attachment 1, eq. 2.2)g,j
1000 4000V !i ;y j

|KYA =5118 @ 24.Opf or 1228+i4968KVA
3

i

(2) Emereenev Feedwater Pumn 2P78
Given: (From Attachment 16, 17, & 18) |

Allis-Chalmers
600Hp, 4000V, locked Rotor Amps $46, Power Factor (Starting) 25.0, !

Acceleration Time @ 80% Voltage with 100% Load 4.5 seconds :

DV,=478.5 & Power Factor =89.0 (Per Reference 2,1)

Calcu) ate Running KVA

U'A * 478.5KW
0.890 (Attachment 1, eq. 2.1)R

KVA,=537.6 @ 89.00f or 478+i245KVA

Calculate Starting KVA

4 x 4000V x 546A '4160V '2g,3 (Attachmer.t 1, eq. 2.2) '

1000 4000V,i , 1

D'A =4091 @ 25.00f or 1023+i3961KVA3

(3) Containment Sprav Pumn 2P35A & 2P35B
Given: (From Attachment 19, 20, & 21)
Allis-Chalmers
450Hp, 4000V, Ixcked Rotor Amps 374, Power Factor (Starting) 24.0,
Acceleration Time @ 80% Voltage with 100% Load 2.4 seconds

KW,=335.0 & Power Factor =89.5 (Per Reference 2.1)

O 7/2'thi 8Cf> /d// g!g CALCULATION NUMBERnt
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( Calculate Running KVA
'

D'A " 335.0KW
0.895 (Attachment 1, eq. 2.1)A

KVA,=374.3 @ 80.5pf or 335+i167KVA

Calculate Starting KVA

/3 x 4000V x 374A ' 4160V 32 (Attachment 1, eq. 2.2)g,j
1000 ,(4000V,

KVA =2803 @ 24.0nf or 673+i2721XVA3

(J) Low Pressure Safety iniection Pump 2P604
Given: (From Attachment 22 & 23)
Allis-Chalmers
450Hp, 4000V, locked Rotor Amps 364, Po'ver Factor (Starting) 28.5,

_ _ _

'Acceleration Time @ 100% Voltage with 100i Load 1.18 seconds,
Acceleration Time @ 75% Voltage with 100% Load 2.44 seconds

KW,= 194.5 & Power Factor =84.5 (Per Reference 2.1)

Calculate Running KVA s

U 'A * 194.5K W
0.845 (Attachment 1, eq. 2.1)R

k

KVA,=230 2 @ 84.5pf or 194.5+il23,1KVA

Calculate Starting KVA

f x 4000V x 364A '4160VS2 (Attachment 1, eq. 2.2)DM=3 1000 ; (4000V,(

DM =2728 @ 28.5pf or 777+i2615KVA3
.

(5) Low Pressure Saferv Injection Pumn 2P60B
Given: (From Attachment 24,25 & 26) )
Allis-Chalmers
500Hp, 4000V, Locked Rotor Amps 410, Power Factor (Star +ing) 24.0,
Acceleration Time @ 100 % Voltage with 100% Lead 1.06 seconds,
Acce'eration Time @ 75% Voltage with 100% Load 2.55 seconds

KW,= 193.5 & Power Factor =84.5 (Per Reference 2.1)

n.
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|
Calculate Running KVA .f

193.5 kV j

R - (Attachment 1, eq. 2.1) |0.845
4

'

DM,=229 @ 84.50f or 193.5+il22.5KVA

Calculate Starting KVA ;

[ x 4000V x 410A ' 4160V 32DM,= (Attachment 1, eq. 2.2)
1000 4000V,, s

KVA =3072 @ 24.00f or 737+i2')83KVA3

(6) Hieh Pressure Saferv iniection 2PS9A. 2P898. & 2P89C
Given: (From Attachment 27,28,29, & 41)
Allis-Chalmers
600Hp, 4000V, I.ocked Rotor Amps 490, Power Factor (Starting) 21.5,
Acceleration Time @ 100 % Voltage with 100% Load 2.6 seconds,
Accele.vtion Time @ 90% Voltage with 100% Load 3.36 seconds

KW,=368.9 & Power Factor =90.0 (Per Reference 2.1)

Calculate Runnine KVA
368.9KW

R* (Attachment 1, eq. 2.1)0.900

KVA,=410 @ 90.00f or 369+il79KVA

| Calpulate Startine KVA

[i x 4000V x 490A '4160V'2 (Attachment 1, eq. 2.2)gy
1000 4000Vjs .,1

DM =3672 @ 21.50f or 789+i3586KVA3

I

L 4.4 SYSTEM EOUIVALENT IMPEDANCE AND VOLTAGE
, Per Attachment 30
L V3n=.9912pu on 161KV base

| 2 n=0.0120l+j0.07492pu on 100MVA base3

4.5 SYSTEM NETWORK DIAGRAM'

The System Network Diagram is shown in Attachment 31.

!'
|
!
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5.0 RELAY- DATA
-(D Under Voltaee Relays 27-1/B5. 27-2/B5. 27-1/B6. & 27-2/B6

ITE Model 211R4175
Function: These undervoltage relay monitor the voltage on the 480 V. safety busses

B5 and B6. For a sustained degraded voltage condition, these relays will
isolate the 4160 Volt safety buses from the non-safety /offsite busses and
signal for the diesel to start.

Setting: Dropout 106.8V (Highest as left setting for conservatism, per Workplan
1403.121, 05/02/92.)

Time Delay 8 Seconds (Per Workplan 1403.121, 05/02/92)

Repeatability: 0.5 Volts delta for temperature range of 20-40*C (Per Attach. 32)
0.2 Volts delta for variation in control voltage (Per Attachment 32)

Reset Margin: 2% of pickup _ (Per Workplan 1403.121, 05/02/92)
Time Delay Tolta1ce: 1 Seccnd (Per Tech. Spec.)

Determine Maximum Relav Drocout Voltace
~

Relay Dropouta =106.8V + 0.5V + 0.2V
Relay Dropoutsax=107.5V

Reflecting to primary -

' 480 V'Relay Dropout x 107.5Vm =
1201,,(

Relay Dropoutsax=430V or 93.5% of Motor base

Driermine Maximum Relay Reset Voltage
Reset Voltagesax =107.5V x 1.02

Reflecting to primary

'480V'
Reset Voltagem= x 109.7V

,

,

Reset Voltagesax =438.8V or 95.4% of Motor _ base

0 7/21/t/2 B6E/ f4/O CALCULATION NUMBER-w
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(21JJnder Voltage Relayd7-1/2B5. 27-2/2B5J7-1/2B6Mg.2Dj
ITE Model 211R4175
Function: These undervoltage relay monitor the voltage on the 480 V. safety busses

2B5 and 2B6. For a sustained degraded voltage condition, these relays
will isolate the 4160 Volt safety buses from the non-safety /offsite busses
and signal for the diesel to start.

Setting: Dropout 105.9V (Highest as left setting for conservatism, per Workplan
1403.121, 03/91.)
Time Delay 8 Seconds (Per Workplan 1403.121, 03/91)

Repeatability: 0.5 Volts delta for temperature range of 20-40'C (Per Attach. 32) >

0.2 Volts delta for variation in control voltage (Per Attachment 32)
Reset Margin: 2% of pickup (Per Workplan 1403.121, 03/91)
Time Delay Tolerance: 0.8 Second (Per Tech Spec.)

Determine Maximum Relay Dronout Voltage
Relay Dropoutsax= 105.9V + 0.5V + 0.2V '

Relay Dropoutsax = 106.6V

Reflecting to primary

Relay Dropoutmx = x 106.6V

Relay Dropoutsax=426.4V or 92.7% of Motor base

Re* ermine Maximum Relay Reset Voltage
Reset Voltagesax=106.6V x 1.02

Reflecting to primary

/ 480V'
Reset Voltagem= x 108.8V

Reset Voltagesux=425.2V or 94.6% of Motor base

6.0 DEGRADED VOLTAGE CASE RUNS
ACCEPTANCE CRITERIA
(1) The voltage on Buses B5 and B6 must recover to 95.4% 460V (438.8V) after relay

dropout,93.5% of 460V (430V).

O W/b Bf f) 9mN gl mEs CALCULATION NUMBER
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. (2) The voltage on Buses 2B5 and 2B6 must recover to 94.6% 460V (435.2V) after
relay dropout,92.7% of 460V (426.4V).

(3) hiinimum acceptable momentary voltage on 4160V buses with starting load is
0.82pu of 4000V motor base (3280V) or 0.80pu of 4000V motor base (3200V) at
the motor termitials. I

(4) hiinimum acceptable momentary voltage on 480V buses with starting load is |
0.86pu of 460V motor base (395.6V) or 0.80pu of 460V motor base (368.0V) at !
the motor terminals. !

(5) Afinimum acceptable momentary 480V bus voltages when motors are starting on |
other buses is 0.72pu of 460V motor base (331.2V).

(6) hiinimum accetable momentary 4160V bus voltages when motors are starting on
other buses is 0.80pu of 4000V motor base (3200V). I

1

hiethodology
Red Train Steady State Green Train Steadv State
Conditions: Conditions:

(1) Red Train in Steady State (1) Green Train in Steady State
(2) Swing Loads on Green Train (2) Swing Loads on Red Train
(3) Green Train Sequencing (3) Red Train Sequencing

Unit 1 Safe Shutdown Loads (LOOP) for All Cases

BUS A3 BUS A4
*1400.9 +j613.1 '850.9 +j394.0

BUS B5 BUS B6
*921.4 +j442.3 '546.9 +j283.3

*Per Attachment 33 Note: Swing loads are added to bus B5.
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6.1 CASE T=0 SECONDS. RED TRAIN STEADY STATE

EUS 2A3
COMPONEfiT lip RUNNINd Sl AkTANG

~

KW KVAR KW KVAR

Service WaterTNmp 2P4 A ELO 636.9 343.8 0 ' O

llPSI Pump 2PB9A 600 369.0 179.0 0 0
LPSI Pump 2P60A 450 194.5 123.1 0 0
Containment Spray Pump 2P35A 450 335.0 167.0 0 0
Emergency Feedwater Pump 2P7B 600 478.0 245.0 0 0

-

TOTAL 20U.4 IIi37J 0 0 [ _

BUS 2 A4
No Lead

BUS 2B5
COMPON ENT HP RUNNING STARTING i

KW j KVAR KW KVAR
P5tcady State Loads (A'70 Swing Loacs) - 900.0 490.4 0 0 |

{ TOTAL 9M'D 490.4 'G~ ] O

*For ucmized loads sec attachment 2

BUS 2B6
COMPONLN T HP~ | RUNNING 5 TARTING

KW KVAR KW KVAR
'T =0 Loads - 101.7 72.1 0 0
'T > 0 Loads - 0 0 399.4 1957.3 ,

lOIAL 101.7 72.1 399,4 1957.3

'For nemized loads see attachment 2

|
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6.2 CASE T=0 SECONDS. GREEN TRAIN STEADY STATE'

EUS 2A3
No Load

BUS 2A4
COMidNENT t@ kUNNING STAkTING

KW KVAR KW KVAR
Scruce Water Pump 2F4c suo c3o.9 343.s 0 0
HPSI Pump 2PE9B 600 369.0 179.0 0 0
LPSI Pump 2P60B 500 193.5 122.5 0 0
Containment Spray Pump 2P35B 450 335.0 167.0 0 0

| TOTAL 1334.4 blT.J 0 0 j

BUS 2B5
COMPONENT HP kUNNING SIARTING

KW KVAR KW KVAR

PT=0 Loads - ~ 12a.0 148.5 0 0 |

[ *T > 0 Loaus - 0 0 318.8 1562 0

( TDTAL LEO 14M,5 3[8.8 1.Q{
*For itemized icads see attachment 2

BUS 286
~

COMP 6STN1 HP RUNNING ST AkilNE-
^

KW | KVAR KW KVAR
*$teady 5 tate Loads (EO Swing Loads) - 849.8 462.7 0 0

lOlAL S49,8 462.7 0 0

*For itemized loads see attachment 2

1

:

:

!

{
i

i-
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6.3 CASE T=4.5 SECONDS. RED TRAIN STEADY STATE

BUS 2A3
COMPONENT lip RUNNING $ TARTING

7W KVAR KW KVAR

Service Water Pump 2P4A 600 636.9 343.8 0 0

HPSI Pump 2P89A 600 369.0 179.0 0 0
LPSI Pump 2P60A 450 194.5 123.1 0 0

Containment Spriy Pump 2P35A 450 335.0 167.0 0 0
Emergency Feedwater Pump 2P7B 600 478.0 245.0 0 0

TT>TAL 20U,4 IW7.9 0 0 |;

BUS 2A4

CCMPONENT HP RUNNING STARTING

KW KVAR KW KVAR
_

Serviec Water Pump 2P4C 800 0 0 1228 4968

| TOTAL 0 0 1228 4968

IlUS 2B5
COMFONENT HP RUN NING STAkTiNG

KW KVAR KW KVAR

{ * Steady State Loads (WiO Swing Loads) - 90).O 490.4 0 0 |

| TOTAL 900.0 490.4 0 0

*For itemacd loads see at:aenment 2

BUS 2B6
COM PON ENT HP kDENING STARTING

KW KVAR KW KVAR
*T = 0 Loads (Wi$ wit.g Loads) - 101.7 72.1 0 0
*T>0 Loads (W/ Swing Loads) - 254.4 216,3 0 0

I 'f6TAl 15Il 288A 0 0

*For itemuRToids see attachment 2

CASE NOTE 3:
1. No motor w.ing overlap as 2B6 per assumption 13.

.
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6.4 CASE T=4.5 SECONDS, GREEN TRAIN STEADY STATE i

BUS 2A3

COMPONENT HP RUNNING STARTING

KW KVAR KW KVAR

Serviec Water Pump 2P4A B00 0 0 1228 4968

TOTAL 0 0 1228 4968 |

BUS 2A4

COMPONENT HP RUNNING STikTING
KW KVAR KW KVAR

"
Service Water Pump 2P4C B00 630 9 343 6 0 0
HPSI Pump 2P89B 600 369 0 179.0 0 0
LPS1 Pump 2P60B 500 193.5 122.5 0 0
Containment spray Pump 2P35B 450 335 0 167.0 0 0

{ 10TAL ~lTJE4 hl2.3 0 0
]

BUS 285

| COMPONE.NT HP RUNNING SI ARTIN G
KW kVAR KW KVAR

* T = 0 Loads 228 0 148 5 0 0

*T >0 Loads - 214.5 169.8 0 0

| TO1AL 4415 7 38.3 0 0 |

*For iteminJTo~ ads see anachment 2

_ BUS 266

~ COMPONENT HP kITNNING STAki(NG
~

KW KVAR KW KVAR

* Steady S' ate LoaJs (W/O Sung Loads) - 849.8 462.7 0 0

lOIAL h49.h 402,7 0 0
#

*For itemued loads see a tachment 2

CASE NOTES:
1. No motor Starting overlap on Bus 2B5 per assumption 13.
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6.5 CASE T=10 SECONDS. RED TRAIN STEADY STATE

BUS 2 A3 '

COh1PONLNT HP RUNNING STARilNG
KW KVAR KW KVAR

Serviec Water Pump 2P4A 600 63e,.9 343.8 0 0
HPSI Pump 2PS9A 600 369.0 179.0 0 0
LPSI Pump 2P60A 450 194.5 123.1 0 0
Containment spray Pump 2P35A 450 335.0 167.0 0 0
Emergency Feedwster Pump 2P78 600 478.0 245.0 0 0

| TOTAL 2613|4 1037.F~0 0

BUS 2 A4

COMPO.N ENT HP RUNNING STARTIN G
KW KVAR KW KVAR ,

Scruc Water Pump 2P4C 600 (J6 9 343 8 0 0
HPSI Pump 2PS9B 600 0 0 789 3586

| TOTAL 636.9 743.8 769 7FCg
BUS 2B5
COMFONLNT he F.U NNiWG 57 ARTING '

i

r. VAR h,W j KVAR !KW '

*$tcad) $ tate Loads (% /O Swmg Loads; - 960 0 490 4 1 0 j l

| TOTAL 900.0 490.4 0 0

*For sicmized loads see attachment 2

BUS 2B5 i

COMPON EN T HP kUNNTC STARTTRG j
;

KW KVAR KW KV?R
*T = 0 Loads (W<5wmg Loads) - 101.7 72.1 0 0 |

*T > 0 Loads (W/5wmg LeaJs) - 254 4 210.3 0 0

f TdTAi-~ 350.1 26sl 0 0

*Foc itemued loads see attachmcut 1
,

CASE NOTES:
-

On Bus 2A4, the Senice Water Pump 2P4C will not overlap with the
i

HPSI Pump 2PS9B start, since it will accelerate it's loa <i. in 1.72
seconds at 80re voltage.

.
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6.6 CASE T=10 SECONDS, GREEN TR AIN STEADY STATE

DOS 2A3

| COMPONLNT
HP kUNNING ST ARTING

; KW KVAR kW KVAR
$cnies hater Pump 2P4A 600 636.9 343 8 0 ~F
11 PSI Pump 2PS9A (00 0 0 7E9 3586

{

~

10TAL tv6.9 343$~ 769 ~JJ1F
,

BUS 2A4
COMPONENT HP RUNNING ST Ak flNG

KW KVAR KW KVAR
~5cniec Water Pump 2P4C 6'v0 636.9 343 8 0 0

HPSI Pump LPS9B 600 369,0 179.0 0 0
LPSI Pump 2P60B 500 193.5 122.5 0 0
Containment Spray Pump 2P35B 450 335 0 167.0 0 0

~

[ TOTAL 1334) Ki2T- 0 0 |

n's 285
CO.NfiUNENT lip RUKEhG sTXTGTSG

KW KVAR KW 64 VAR

'l=0 LoaJs 2280 145.5 0 0
*T > 0 Loads - 214.5 1698 0 0

[ TUTAL 442.5 337~ 0 0 }
* Tor itemacJ ioads see attaenmerT1

BUS 21M
~ UKiTuNENT HP kU8KIRG LTAliTINGC

KW kVAk KW KVAR
P5tcady State Loads (WO $wmg Loads) 1 64 9. ti 462.7 | 0 0

| lOTAL 649,6 462.7 j 0 0

% aemued loaJs see saaehment 2

CASE NOTES:
1. On Bus 2A3, the Service Water Pump 2P4A will not overlap with the

HPSI Pump 2P89A start, Since it will accelerate it's load in 1,72
seconds at 80% voltage.
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6.7 CASE T=15 SECONDS. RED TRAIN STEADY STATE

R1]S143
@stTURTifI itP kdNNING SNkilNG

'

I K7 KVAR KW KW
~$crwe % ster Nmp 2i 4 A' 6C77#' 3D.6 0 0

llPSI Nmp P89A 600 369.0 1790 0 0
LPSI Pump :P60A 450 194.5 123 1 0 0
Containment sprav Nmp 2P35 A 450 335.0 167.0 0 0
Emergency Fredwater Pump 2P7B 600 478 0 245 0 0 0

10IAL
' ~ 2613 T I63D 0 0 ,

EUS 2A4
I T N iiLNT IIP kdhTNG 1TAliTfh'd
| KW AVAR KW KVAR
Tsiic'Mi'cTl ump :P4f 800 tiiEI 7U3 0 0

llPSI Pun:p :P89D 600 0 0 789 3586
LPSI Pump 2Ft.CR 500 0 0 737 2983

1 di AL 63i.F- 7U.6 15} I~BtII

DJ3_215
"IWITUNENT llP kUhhWG @lillNG {

Kh KVAR KW KVAR
* Steady Siate Loads (W,U $ wing loads) 900 0 ovo 4 0 0 j

lOIT ~ ~ ~

~ W0.0 d'70.4 0 | 0

*l or itemizeil loads see attachment f

EdU'$
COMK>N EN T

~ '
IT F klIRKING STARTAKO

KW KVAR KW KVAR
*1 = 0 Loads (W /$ wang Leads) - 101.7 72.1 0 0

.

*T > 0 Loads (W,$ wing Loads) - 254 4 2 8 ti.3 0 0

f T6TAL
~

33i.1~ 3I.7 0 7|
ror i:cmacfLh see anaenment i

~

CASE NOTFJ:
1. On Bus 2A4, the liPSI L mp 2P89B may overlap 'he LPSI Pump

2P60B start, since it wili acelerate it's load in 3.36 seconds at 90%
voltage (gret . than 90% voltage is verified per Attachment 48).

|
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6.8 CASE T=15 SECONDS. GREEN TMIN STEAIW STND|

IlUS 2A3
~COkildh ENT 11F RURhTNG STARTING

KW KVAR KW KVAR

senice Water hmir .4 '4 A 655 636 9 34).6 0 01

llP51 Nmp 2P6)A 600 0 0 789 3366 j
LPS! Nmp 21Y4A 450 0 0 777 2615 I

[ T01AL ~ "iJE9-~7U77 M6- CGI-)

11US 214 |
75EWGKEh'i ilP kURSisG sTAkT6G

KW KVAR KW KVAR

'senwe Water Nmp 2NC b50 " lib 9 34L8 0 0
~

HPSl Nmp 2PE9B 600 369,0 179 0 0 0
LPSI Nrnp 2PbOD 500 193.5 122.5 0 0

Contamment Spray Nmp 2P358 450 335 0 167.0 0 0

1U'T AL ~ ~~~lDC IIU- 0 0 |

111'12115

~COMIONEN i lil' kU$5iSG $1 AEllhG
KW KVAR KW K\W

* T = u Loads - ;.2 6.0 14 A 5 0 0

* T > 0 Loads - 214.5 169.6 0 0

| 10lAL 432.5 3M,3 0 0

ifir itemacJ loads see atachnierit 2
~

IlE U IM
FC5ETF5hLTT lir kURNIN5 STAR 1TP"~

KW KVAR KW | KVAR ~
~~ dI O O*$icaJy State Loads (W,0 Su ms Loads, - 64 i 6 4

'

lOlAL h49.8 4E7 0 0
" ~

*fvr itemuc7Ioads see atta- hment !s

CASE NOTES:
1. On Bus 2A3, the HPSI Pump 2P89A may overlap with the LPSI Pump

2P60A start, since it will accelerate it's load in 3.36 seconds at 90%
voltage (greater than 90% voltage is verified per Attachment 49).
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6.9 CASE T=18J SECONDS. RED TRAIN STEADY STATE

Bf12M
coMTCNENT liF KUNNING STARTING

~ KW KVAk KW KVAR

Scrwe % ster Pump 2P4A bW 636.9_ 3436 0 0
llPSI Pump 2P89A 600 3690 179 0 0 0
LPSI Pump 2P60A 450 194 5 123.1 0 0
Containment sprey Pump 2P35 A 450 335.0 167.0 0 0

,

Emergency Feedwater Pump 2P7B 600 4780 245.0 0 0 t

j TOTAL 10TG7 017.9 0- 0
_

BUS 244
75Eil~6 KENT llP RURRiso 51 AETISG

KW KVAk KW KVAk~
Servwe We'd h...q YFit 600 636.9 Jira 0 0
llPSI Pump 2P898 000 369.0 179.0 0 0
LP51 Pump 2P60B $00 0 0 737 298)

~ .17-795f]( TOTAL 106!.9 32L5 7

ITUS 2115

TUMiUNLN1 ltP kUNNING STAkIING
KW KVAR KW KVAk

'Strady $ tate Loads (Ws0 Swing Loads) 900 0 490 4 0 0 |(

| TdIAL 900.0 4907.I ~ 0 0

*i~or itemizcEloads see ana6ilment !

IlUS 21tj
TOsiT'G5ET6

'~~
~Iih kGNNING STARTTNT-

-

KW KVAR KW KVAk
* 1 = 0 Loa d s - 101.7 72.1 0 0
'T > 0 Loads - 254.4 216.3 0 0
'T = 18.2 Loads - 0 0 212.4 1040.2

101AL 3.4.1 2hs.4 2 ll.4 104u.2 |
*For stemi/cd loada see attachmcnil

CASE NOTES:
1. On Bus 2A4, the LPSI Pump 2P60ll may still be accelerating, since it

will accelerate it's load in 2.55 seconds at 75% voltage (the 80%
voltage curve was not available).

__ 0 _1/w/92 Bf U GlyN A9t on, CALCULATION NUMBER
"'
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6.10 CASE T=18.2 SEC_ONDS. GREEN TilAIN STEADY STATE
!

IlUS 2 A3 1

coMPohliN / IfP kUNNING ST E Tih C "
KW KVAR KW KVAR |

Sen w i W ater Pump 214A bv0 6)I9~-~ 343.6 ~ e0
llPSI Pump 2PS9A 600 369.0 1710 0 0

( LPsl Pump 2N.0A 4$0 0 0 777 2615

7Tf ' ] sI3 ]TOTAL 7E3r 71D( _

Ill'12ti.4
TidIDkh1 lip RUhNING -~~ 3TXRTING

~ ~#

KW | KVAk KW KVAk
Senwe % ster Pump 2 PAC blu 616 9 3I)[B~ 0 0
til$1 Pump 2119B 600 369.0 179.0 0 0
LPsl Pump 2P60B $00 193.5 122.5 0 0
Containment Spray Pump 2P35D 450 335 0 167.0 0 0

.._- - - - - - -- -- w___

IJUS 2.lM
CU5IPONENT HP RU?INiNil' Sii5llNG

*

KW GAk KW KVAk,

*T = 0 Loads (Wi5 wing LoaJi> 228 0 1485 0 0-

T"> C 1 onds (W/ Swing Loads) 214.5 169.8 0 0l
*1 = 18h Seconds LEado - 0 0 212.4 104F

~

I
-

TOTAE 423 3.WJ-7I2T~T6I51]
-

*Wr ecmi/cNEc~aitachment 2 ~-
~ ~

'

IltS_;AG
"G5Eif65LNT ~

~

i[T ~ ~ kUEElNO ~~~"lTIRIIfG
KW KVAk KW KVAR

75teady State Loads (W eu Swing Loads) - bad 6 462.7~~0 0-i

l'.il AL 849.N 462.7 0 0

~~*for itemi/cd he see attachsGTiY
"

CASE NOTES:
1. On ilus 2A3, the LPSI Pump 2P60A may still be accelerating, since it

will accelerate it's load in 2.44 seconds at 75% voltage (the 80%
voltage curve was not available).

|
|

|
:

|-
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6.11 CASE T=J2.7 SECONIL% LWD TIMINSTEADY STAIE

1/.s
; twsm

!,= M ucstKr
-

~ ~ - ~'lle kT%w sTItaTrd"~
go;''I

~"~

Kw KV AE ~ KW KVAR

J senne Water INmp 2i'4A 600 ch.9 34j b o O ; -

11r'S1 Pump 2P89A (00 M90 179.0 0 0 : *1k
@LPSI 1%mp 2W.0A 450 194 5 113 1 0 0 :

ddContainment $ pray INmp 2P35A 450 335 0 167.0 0 0

Eme,gency I'cedwater INmp 2P7B 600 478.0 245 0 0 0

, ]o |[ f0 FAT 1513 -]l5.0.9 o

Lil'S 2 A4
~C0$[[DIlAl lii; AIJIEING ^~$I AI{ tin G I |

KW KVAk KW KVAR

S A7 WaTei M Ip I N C bOV UH F 74)T~' O O

llPSI Pump 2PS9B (CC 369.0 179.0 0 0

LPSI Pump 2M,0B $00 193.5 122.5 0 0

Contamment $ pray Pump 2P35H 450 0 0 673 2721

- 'lIMI'~ ~~ilC"~~~Th 372f]j~
f"'.

IoTAL
- _. -

hL'S.lM
rc0Kiis:rKt

--

iir, harKTsc- rru ml;o

KW KYAk KW KVAk

*sitaay sute Losa. No swmg Loado . 9ao 0 4so 4 o 0 |

~ 6Fa. %o.O ~~a;6T"" 6""- o iT
1 ~~

ersrira!#JTa.Tsiastar:i-

IWSJJM
~C0ilTGiAt m. ' M M ra c - s M ilgu ~

KW KVAk KW KVAk

*1 = 0 sea hJs LoaJ6 101.7 72 1 0 0

*T > 0 $cconds Loads . 254 4 216 3 0 0

*I = 15.2 5exunds LonJa 0 0 ' 12 4 1040.2.

7 34.7

3g.3 . j( y.1
* I = 22.7 Secondt LoaJs 0 0

3-
. -, - -

*Ti,TsELTJ5a7Nec stus. ment 2 ~
~ ~ ~ ~ " ' " " "

CASE NOTES:
1. On Bus 2A4, the LPSI Pump 2P(OB will be fully accelerated, since it

will accelerate it's load in 2.55 at 75% voltage.
2. On Bus 2B6, the 18.2 second loads could overlap the 22.7 second loads,

therefore, the 18.2 second loads are modeled as starting.

.

0 7/a/h Sc t/ I 0; wh @ t,a"L
-
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| 1.- ,

! 6.2 . CASE _T==22.7 SECONDS. GREEN TRAIN STEA1W STATE

| HUS_2A3

{ T MIFoNLN1 itP RUNNING STAkTidG
'

1 KW KVAK KW KVAR,
,

Ewe %s.cr INmp 2P4 Ai- 600 b36,9 343.8 0 0
I HP$1 Pump 2PE9A 000 369.0 179.0 0 0

LFSI Pump 2P60A 4$0 194.5 123.1 0 0
Containmeid Spray Pump 2P35A 450 0 0 673.0 2721.0

101AL 1250.4 7D- 77.G -1711T

DUS 244
TO310Ei!N1

~~

llh kUNN1NG S1 AiiTING
KW KVAR KW KVAR

$cruce W'ater I@i4C 650 656 9 3416 0 0
llPSI Pump 2P89D 600 369.0 179.0 0 0
LPSI Pump 2P000 500 193.5 122.5 0 0
Centainn,ent spray Pump 2P358 4$0 335,0 167.0 0 0

TOTAL 104.4 612.3 0 0

MN
COhtlONENT lip kUNNING STAkTING

KW KVAR KW KVAT
'T =0 Seconds Locds - 228.0 148.5 0 0
*T > 0 Euonds Loads 214 3 189.8 0 0.

77Tf5cconas to.as1 0 0 212.4 1040.2.

*I= 22 7 Seconde Loads - 0 0 7.1 34,7

TOTAL 44D- 336.3~ 2IV.5 107 7
~3For itemued loads sce attaciiment 2

Ells 2M
COhlf0NEN T lip RUNNING $1 AkilNG

KW KVAk KW KVAR
'5tcady State Loaa, two soms to.Js> 84ts 462.7 0 0.

lul Al, h49.8 4b2.7 0 0

-@or itemarcJ kiads see attachment 2

CASE NOTES:
1. On Bus 2A3, the LPSI Pump 2PedA Will be fully accelerated, since it

will take 2.44 seconds to accelerate it's load at 75% voltage (80%
voltage curves were not available).

2. On Bu3 2B5, the 18.2 second loads could overlap the 22.7 second loads,
therefore, the 18.2 second loads are rnodeled as starting.

/

o 7h d2 oeD Ou/N
(9) t, M,, 1 ns CALCULATION NUMBER
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6.13 CASE T=50 SECOEDS. RED TRA]N STEA1W STATE_

liUS_2 U
COhtlOhTN T lif klTNNING STAkil|4G

KW KVAR KW KVAR

Scrwe %ater Pump 2P4A buo 636 9 343.8 0 0
llPSI Pump 2P89A 600 309.0 1790 0 0
LPSI Pump 0F%0A 450 194.5 123.1 0 0
Containment Spray Pump 2P35A 450 335.0 167 0 0 0
Emergency PeeJwater Pump 2P7B 600 478.0 245.0 0 0

1OlAL 26l3!4 105U 0 0
N NI

II.US 2 A4
COMTUKLh1 lip kUNNING Sl3I(llNG

K'V KVAR KW KVAR

5ervice Water Pump 2P4C ~ 600 636.9 3ETs 0 0
~

11 PSI Pump 2P89B 600 369.0 179.0 0 0
LPSI Pump 0Ft08 $00 193.5 122.5 0 0

( Containment sprey Pump 2P35B 450 335 0 167.0 0 0

| ' 'lOTAL 1.64.4 EID 'O O |

BUS 2B5
COMPOblN I lip RUhNING SI A!tfjNG

KW XVAR KW KVAR
73Tia~Jy State Lomas (LO $ wing Loads) - TOD 0 ds04 0

~

0 )
i lOTAL 90s.3 -~80.4 0 0 |

*For stemned loads see attacnment 2

BUS 111fi
COM PON EN I lip RUNNING 51 AkilNO

KW KVAk KW KVAR
7=0 5esonds LoaJs - 101.7 72.1 0 0

'I > 0 Sev>nJs Loads 254 4 216.3 0 0-

'i = lb 2 beconJs Loada - 135 4 105.4 0 0

+1 = 22.7 acconds Loads - 9o 0 -9'/ . 8 0 0

*T =50 Sc4onJs LoaJs - v 0 i46.7 728.2

TOIAL M.f.~5]~~2 N.0 1db~72C~]
'i or itemued loaJs see attachment 2

CASE NOTES:
l. On Bus 2A4, the Containment Spray Pump 2P35B will be fully'

accelerated, since it Will accelerate it's load in 2.4 seconds at 80%

|
voltage.

i

(

|

4
f
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6.14 CASE T=50 SECONDS. GREEN TRMN STEADY STATE

BUS 243
COMIONENT llP kUSSING ST ARTING

KW KVAR KW KVAR

Scrue Water Pump 2P4A 6'>0 636 9 3436 0 0
11 PSI Pump 2P89A 600 369.0 179.0 0 0
LPSI Pump P60A 450 194.5 123 1 0 0
Containment Spray Pump 2P35A 450 335.0 167.0 0 0

{ TOTAL 1335.4 iff9 0 0 | !

IlPS 244
W ITUELNT lip kUNNING STATTii0

KW KVAR KW KVAR
Scrwe Water Pump ff4C 600 636.9 34f5 0 0"
llPSI Pump 2P89B 600 369.0 179.0 0 0
LPSI Pump 2P608 450 193.5 122.5 0 0
Containment $ pray Pump 2P35B 450 335.0 167.0 0 0

ToTXE 133I.4 ~ hTE3 0 0

BUS 2B5
cot,iR,NENT 74 k1TRTRG STAkTING

~

KW KVAR KW KVAR
* 1 =0 Seconds Loads - 226.0 146.5 0 0

*T >0 seconds Loads 214.5 189 6 0 0-

*T = 1b.2 5econda Lads - 135.4 105 4 0 0
*T=22.7 SeconJs Loads - -v6 0 -97.6 0 0

~

*T =50 $cconds Loads - 0 0 148.7 728.2

'lGTAL 'lil$9 .T4 T'7d7~71C]
Tal er itemued loads see atachment 2

ILUS 21M
COMf9NENT lip kTERTNG STXkTW5---]

KW KVAR KW KVAR j
75teady Suite Loads (W/O Swmg Loads) - 649.6 462.7 0 0

lOIAL b49.8 462.7 0 0

*1or iWmucd laads sec at.achment 2

CASE NOTES:
1. On Bus 2A3, the Containment Spray Pump 2P35A will be fully

accelerated, since it will accelerate it's load in 2.4 seconds at 80%
voltage.

|

|
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6.15 CASE T=60 SECONDS. IGD TRAIN STEADY STATE

IW12A3
COMFONLhT lie | kUNhlNG STAkTING

' e W' KVAR KW KVAR]_
Seniec Water Nmp 2P4A 6U0 636 9 343.6 0 0
liF51 Pump 2P89A 600 369.0 179.0 0 0
LP51 Pump 2P00A 450 194.5 123.1 0 0
Containment spray Pump 2P35A 450 335.0 167.0 0 0
Emergency recdaver Pump 2P7B (00 478.0 245.0 0 0

lOfAL 200.4 1037.9 0 o |

BUS 2A4
YNEENT llP kUNNihG ifAkinNG ,

KW KVAR KW KVAR

Senice Water hmp 2P4C EN 63 D ~~~343.6 0 0
lips 1 Pump 2P89B 600 369 0 179.0 0 0
LPsi Pump 2P008 500 193.5 122.5 0 0
Containment $ pray Pump 2P358 450 335 0 167.0 0 0

'TUTXL 7.OC KI D - O O |

IlESill5
COMPON LN T TlP RUKNTRG ST Ak11N'o

KW KVAk KW KVAk
' steady State LoaJs (w/o Swing Loads) - 900 0 444 0 0

{ TGTAT 90U^.D 4 VO.4 0 D
^

* Tor sicmind loads see attaiTment 2

HUS 2B6
~COMICAEST lip RUNNING STAkTING

KW KVAk KW KVAR
AT=0 Seconds Loads - 101.7 72.1 0 0

*T >0 5econde Loads - 2.54 4 216.3 0 0

'T = 16.2 5 unJs Loads - 135 4 105 4 0 0a

'I= 22 7 $cconas Loads - 96 0 97.8 0 0

'T = 50 Seconds Loads - 0 0 141.7 728.2
'I=00 $cconds Loads (Wiswing Loads) - 0 0 146.7 72b.2

lOTAL 39.I,5 246,0 297.4 1456.4 |
*i or itemtiilIEds see attaci. ment ;

CASE NOTES:
1. On Bus 286, the 50 seconds loads could overlap the 60 seconds loads,

therefore, the 50 seconds loads are modeled as starting.

|

0 7/M/h d f f) OfdM
(9) ErsJt Non.
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6.16 . CASE T=60 SECOEDS. GREEN TRAIN STEADY EI' ATE

!!US 243
CohlICKENT HP kUNNING STARTING

K'.V KVAR KW KVAk
Seruce wsten Pump 214 A ~ 600 oh 9 34Lb 0 0
11 PSI Pump 2P89A 600 369.0 179 0 0 0
LPS) Pump 2P60A 4$0 194.$ 123 1 0 0
Containment Spray Pump 2P35 A 450 335.0 167.0 0 0

j TOIAL 1.U3.4 6DI O O |

~

BUS 244
COhllVN LN I IIh itDNNINo SI AkTING

-

KW KVAR KW KVAk
Scruce Watcr Pump 2P4C 6I4 U69 343'8 0 0

~

HPSI Pump 2P89B 600 369.0 179.0 0 0
LPSI Pump 2P60B 450 193.5 122.5 0 0
Containment Spny Pump 2P35B 4$0 335.0 167.0 0 0

0]{ ~1BTAL 153 C ''~IT23 0

1105 2B5
T 6IITONLNI H P~ ~ kUb3|N G WATsTisc

KW KVAR KW KVAR
*T =0 Second Load 228.0 146.5 0 0-

*T > 0 Seconds Loads - 214.5 169.8 0 0
*Ta l&.2 5cwnas Loads - 135.4 105.4 0 0

%22.7 Seconds Loads - 96 0 -97 8 0 0
*1 = $0 SeconJn Loads - 0 0 146 7 729.2
*T = 00 5cconds Loads (W/5mmg LoaJs; O O 148.7 726.2

[_ _ 1GTAL 351.9 33.0.f-NT llO~
* For itemacd loads see alialfunent ;

llblls
'

COAliONLNT HP RTJNNING STATTIVO
KW KVAk KW KVAR

' 'StcaJ) State Loads (w/0 Sw mg Loadsj s49.6 402.7 0 0-

'101 AI, b49.h 462.7 0 0

* Fur itemizcJ baJs see attEment 2
~

CASE NOTES:
1. On Bus 2B5, the 50 seconds loads ceu!d overlap the 60 seconds loads,

therefore the 50 seconds loads are modeled as starting.

0 7h v /'t2 tr 2/ Gu/6 l
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6.17 CASE T=70 SECONDS. RED TRAIN STEADY STATE
'

HUSlM
~CUMeVNMT llP kUNN!NG XT TillNG

KW j KVAR KW KVAR

heniec % ster Pump 2P4 A buo 636.9 343.8 0 0
lips! INmp 2PB9A 600 369.0 179 0 0 0,

LPSI INrap 2P60A 450 194.5 123.1 0 0
Containment Erray Pump 2P35 A 450 335.0 167.0 0 0
Emergen:y Feedwater Pump 2P7B 600 478 0 245.0 0 0

M I' 151T4~ fm.V 0 0 ^~
g mi |

IlUS 2M
' M h>hENI tilf RUNNING $1 AITING

KW KVAR KW KVAR : h
Scruce Water Iump 21'4C TC b30 9 34).6 0 0A

llPSI Pump 2P89B (00 369.0 179 0 0 0
LPSI Pump 2P60B 5(X) 193.5 122.5 0 0
Containment Spray Pump 2P3511 450 335 0 167 0 0 0

t

{ TUTIL
--

13M1 51D o 6]
.

BUS 2115

~ C5TIRastNT lip EtKKING sTIETING
KW KVAR KW KVAR

~

f ' Steady State Loads (w/o Swing Lemos) - 9 31.0 4ro 4 0 0 |

| TUTXE W53 499.4 0-~~ 0 |
ITor itemiicd loads see anachmentl

~

~

BUS 2116

T0hhEN1 im EUENING sTATiTILTT'-
KW KVAR KW KVAk

'T =0 Seconds Loads 101.7 72.1 0 0
'I 7 0 SeconJs Loads 254.4 216.3 0 0
'l = 16.2 SceonJs Loads - IM.4 105,4 0 0
* T = 22.7 Seconds Loads - -46 0 -97.6 0 0
'l =50 Seconds Loads - to 7 42 6 0 0
'T = 60 Svconds LoaJs (W5 wing Loads) 0 0 14h.7 728.2

~'T = 70 Seconds Loaos - 0 0 141.6 (19 3.4

{ l O l' AL 4M.2 338.6 290.T~~T321.6 |
~

'l or itemacd loads see attachment f

CASE NOTES:.

1. On Bus 2B6, the 60 seconds loads could overlap the 70 seconds loads,
therefore, the 60 seconds loads are modeled as starting.

o 7/2 #2 &U 4 w//
$ nw' Ions

CALCULATION NUMBER' operat
92-E-0065-01

ARKANSAS
NUCLEAR PAGE

37 52
REV. DATE HY CilK'D ONE NUMDER or

.

.



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

,

6.18 CASE T=70 SECONDS. GREEN TRAIN STEADY STATE

RUS 2 A3
COhiiONENT llP RUNNING STARTING

~

KW KVAR KW KVAR

Seruec W ater Pump 2P4A 600 edb 9 343.8 0 0
liPSI Pump 2P89A 600 369.0 179.0 e O
LPSI Pump 2P60A 450 194.5 123.1 0 0
Containment spray Pump 2P35A 450 335 0 167.0 0 0

j TOIAL 1333.4 6III~ 0 0 |

HUS 2A4
COhllON EN T itP RUNNING STAkTING

KW | KVAR KW KVAk
Servue bater Pump 2F4C 600 630 9 343 6 0 0
11 PSI Pump 2Ps9B 600 369.0 179.0 0 0
LPSI Pump 2P60B 450 193.$ 122.5 0 0
Containment spray Pump 2P35D 450 335.0 167.0 0 0

T6TAL 1.04.4 Ei}T 0 0 |
'

11US 2115

COMPONENT lip RTINKlKG s1 AkTING
KW KVAR KW KVAR

*1 =0 Seconds Loads - 228 0 146.5 0 0
*120 Seconda Loads - 214.5 1b9.8 0 0
*T= 16 2 Steends Loads 135 4 105,4 0 0-

*I = 22.7 Seconds LoaJs - -967 -97.8 0 0

*T =50 5cconus toads - t0 7 42 6 0 0
* T = 60 $cconos Loads (W.' Swing Leads) - 0 0 146.7 728.2
*I = 70 Seconds Loads - O f 70.6 340,0

| lOTAL '~ 332.6 76.5 2I9~5 157 6 ]
* lor nemued k'aJs see attachment 2

IlhS 2116
^COhlPON LN !' HP kUNNING $lAkilNG

KW KVAk KW KVAk
* Steady State Loads (W,0 SaIng Loads)

-

649 8 4tJ 7 0 0-

1GTAL 549.8 462.7 0 0

* Tor itemiicd loads see attacnment 2

CASE NOTES:
1. On Bus 2B5, the 60 seconds loads could overlap the 70 seconds loads,

therefore, the 60 seconds loads are modeled as starting.

| CALCULATION NUMBER0 7hv /92 ccU OmM g @,=*
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6.19 CASE T=80 SECONDS. RED TRAIN STEADY STAIE '

BfS.M3
Y.AlPON EN T llP RUNNING STARTING

KW KVAR KW KVAR
$cruce Water Pump 2P4A 600 M 0.9 343.8 0' O
HPSI Pump 2P89A 600 369.0 179.0 0 0
LPSI Pump 2P60A 450 194.5 123.1 0 0
Containment spray Pump 2P35A 450 335.0 167.0 0 0
Emergency Feeduster Pump 2P78 600 478.0 245.0 0 0

lOTAL 2CD.4 1037.9 0 0 |

BUS 2A4
COMPON LNT HP kUNNING SI AkTING

KW KVAR KW KVAR
Scruce Water Pump 2P4C 600 0 6.9 343.8 0 0 -
HPSI Pump 2P89B 600 369.0 179.0 0 0
LPSI Pump 2P60B 500 193.5 122.5 0 0
Containment Stray Pump 2P35B 450 335.0 167.0 0 0

{ TUTAL 1534.4 STD 0 0 |

EUS 2B5
COMPON EN T HT> RUNNING STAF. LNG

KW | KVAR KW KVAR
*$teady State Loads (w /0 Swing LoaJn) - 900.0 | 490 4 0 .0 |

{ TOTAL 900.0 490.4 0 0 J
7For itemized luds see attachment 2

BUS 2B6
CohlPOR NT HP RUNNING STAkilNG

KW KVAR KW KVAR
* I =0 $econds Loadi - 101.7 72.1 0 0
*T > 0 SeconJs Loads - 254.4 216.3 0 0
*T * 15.2 5econds LoaJs 135.4 105.4 0 0
* r = 22.7 Seconds Loads - %0 -97.8 0 0
* l'=50 Seconds Loads - 60.7 42.6 0 0
*T =60 5cconds Loads (W e5 wing loads) - 60.7 42.6 0 0
'T =70 Seconds Loads - 0 0 141.5 693.5
*1 =50 Seconds LoaJs 0 0 $ 2.5 256.5

{ TOTAL 316.9 3bl.2 194.0 'I$0.0 |l

*For itemtred loads see attachment 2

CASE NOTES:
1. On Bus 286, the 70 seconds loads could overlap the 80 seconds loads,

therefore, the 70 seconds loads are rnodeled as starting.

l 7hvh2 6r 9 OWNO
19h en, g ,, CALCULATION NUMBER

u m- gp ,
92-E-0065-01

ARKANSAS
NUCLEAR PAGE

39 5'
R EV.- DATE BY CIIK'D ONE NUMBER OF

*

: -

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



____ . - _

6.20 CASE T=80 SECONDS. G11EEN TRAIN STEAID' STATE

M JA3
COMIONENT 111' k'URRING STAOiNG

KW KVAk KW KVAR

Scruce WaterTvmp MA buo tJo W ~'~i4Th 0 0
HPSI Pum). 2P89 A 600 369.0 179 0 0 0
LPSI Pump 2P60A 450 194.5 123.1 0 0
Conta nment Spray Pump 2P35 A 450 335.0 167 0 0 0

lOTAL ~N.d 4 3II.9 0 ~h]
BUS 24.4
-COMION LNT IM kORRlhG ~ $ fNiiRC

,

KW KVAk KW KVAk
Service Water Pump 2F4C DU (Jffi- 77[ 0 0
HPS! Pump 2P89B 600 369.0 179 0 0 0
LPSI Pump 2P60B 450 193.5 122.5 0 0
Containment Spray Pump 2P35B 450 335 0 107.0 0 0

1 D OTAL IMTJ-7D~ 0 0
u _ l

BUS 2115
T oMIGNENT

~

H6T kUKKif. ETUTING
KW KVAk KW KVAh

*T =0 5cconds Loads - 226.0 14 b .5 0 0
* I > 0 5ccands Loads - 214.5 1696 0 0

*T = 16.2 Seconda Loads - 135 4 105.4 0 0

*T = 22.7 Seconds Loads - -90 0 97.6 0 Y
'T = 50 Seconda Loads - 60 7 42 6 0 ~ 0
*1 = 60 Seconds Loads (W e5* tng Loadsj - 00 7 42.0 0 0

~

*T = 70 Seconds Loads 0 0 70 6 3466
*I= 60 Seconds Leads - 0 0 a3 9 3iLi

[G.G~~]7.1El-~DD~~ '7KY]1ofAL
*For itemized loads see anaeriment 2

IlUS 2B6
COM PON EN1 HP k UN NIN G STikTi"N$

^

KW KVAk KW KVAR
*5tcady State Loads (W,0 Swing LoaJs; - h49 h 402.7 0 0 l

'lulAL h49.8 462.7 0 0 |
*For itemued loads see anactinient 2

CASE NOTES:
1. On Bus 2B5, the 70 second loads could overlap the 80 second loads,

therefore, the 70 second loads are modeled as starting.

o
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6.21 CASE T=85 SECONDS. GREEN TRAIN STEADY STATE

HU1.2A3 |
T M LAT llP RUNNING STATTihG )

KW KVAR KW KVAR |

Scruce Water Nmp 2P4A 600 636 9 343.8 0 0
llPSI Pump 2P89A 600 369.0 179,0 0 0
LPSI Nmp 2P60A 450 194.5 123.1 0 0
Containment Spray Pump 2P35 A 450 335.0 167.0 0 0 ;

Emergency Feedwater Pump 2P7B 600 0 0 1023.0 3961.0

10TAL 1335.4 612.9 1013.0 3961.0

llUS 2A4
COMPohCNT llP kTINhlNG SI ARTING

KW KVAR KW KVAR

5ervice water Pump 2P4C 600 636.9 343.6 0 F-
llPSI Pump 2P89B 600 369.0 179.0 0 0;

LPSI Pump 2P60B 450 193.5 122.5 0 0
Containment spray Pump 2P35B 450 335.0 167.0 0 0

,

j
-

foTAL 1334.4 blT3~ 0 0

IlUS 2B5
~

T O5iTUEENT lip RUhblNG STARTING
KW KVAR KW KVAR

228 0 146.5 0 0*T=0 Seconds Loads -

*T > 0 Seconds Loads - 214'.5 189.8 0 0

*T = 16.2 seconds Loads 135.4 105 4 0 0-

96.0 -97.8 0 0*1 =22.7 Seconds Loads +

*T =50 5cconds Loads 60.7 42.6 0 0-

* I = 60 Seconds Loads (W45 wing Loads) 60.7 42.6 0 0-

*T = 70 Seconds Loads - 0 0 70.8 346.6

*1 = 80 Seconds Loads - 0 0 63.9 312.1

-T =15 Seconds leads - 0 0 14.2 69.3

| 10 TAT. 603.3 U1.1 144.9 726 6 |
'for nemued loads see anacriment 2

BUS 2116

TOMIOhENT lip kJSNIN G STAT (TING
'

KW KVAR KW KVAR

' Steady State Loads (W/o Swing Loads) - 649.6 462.7 0 0

lOlAL 649.h 462.7 0 0

*For itemized loaE sce anachment

CASE NOTES:
1. On Bus 2B5, the 70 second and the 80 second loads could overlap the

85 second loads, therefore, the 70 second and the 80 second loads are
modeled as starting.
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6.22 CASE T=90 SECONDi RED TRAIN STEADY STATE

BUS 2 A3

COhlPONENT llP RUhr.~1SG~ STAkilNG
KW KVAR KW KVAR

;

5eruce Water T> ump 2P4A 6w 636 9 343.6 0 0
llPSI Pump 2P89A 600 3691 179 0 0 0
LPSI bump 2P60A 450 194.5 123.1 0 0
Cons ment Spray Pump 2P35 A 450 335.0 167.0 0 0
Emerger.ey Feedaster Pump 2P7B 600 478.0 245 0 0 0

lYIAL 20T3.4 103 % 9 0 6-
em

BUS 2A4
COhtPONL%T ltP kUNNING 5 I AkilNG

KW KVAR KW KVAR
~ ~~

5ctwcc Water Pump 204C IDO (J6.9 34).8 0 0
HPSI Pump 2P89B 600 3690 179.0 0 0
LPSI Pump 2P60B $00 193.5 122.5 0 0
Containment Spray Pump 2P35B 4$0 335 0 167.0 0 0

| TOTAL 1941 512 3 0 0 |

E C 15
COMPOhENT ~ ~H P ftURRING ST%TdlNG

KW KVAk KW EVAk

[' Steady 5 tate Loads (W,0 Swmg Losds) - 9u0 0 490 4 0 0 |

1Gl AL ' 300.0 490.4 0 C |
'For itemitcJ loads see attachment 2

RUS 2116
~~C6EFUKENT liF kURRING LTafiTiK6-

,

KW KVAR KW KVAk
*1 =0 Seconda Loads - 101.7 72 1 0 0

'T > 0 Seconds LoaJa 3 4.4 216.3 0 0

*Ta lb.2 Seconds Loads - 135.4 105.4 0 0

*1 =22.7 seconds Loads - 90 0 97.8 0 0

* T = 50 Sceands Loads - ((L 7 42 6 0 0

* T = 60 Seconds Lu.ds (W/5 wing Loads) - 60 7 42.6 0 0

*T =70 5econds tnada - E5.6 61.9 ? O

Vs 80 SeconJs Loads 0 0 52.5 256.5-

'T = 90 SeconJs Loads - 0 0 49.6 242.7

| 1OTAL $015 443.1 till - 70C]
*For itemized loads are attachment

CASE NOTES:
1. On Bus 2B6, the 80 Second loads could overlap the 90 second loads,

therefore, the 80 second loads are modeled as starting.
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6.23 CASE T=90 SECONDS. GREEN TRAIN STEAlW STATE

BUS 2A3
F COhllONENT l-{P kUNNING STAkTING

KW KVAR KW KVAR
Scruce Water Pu np 27'4A 600 636.9 3434 0 0
HPSI Pump 2P89A 600 369.0 179.0 0 0
LPSI Pump 2P60A 450 194.5 123.1 0 0
Containment Spny Pump 2P35A 450 335.0 167.0 0 0
Emergency Feedwater Pump 2P78 600 0 0 1023.0 3961.0

lOTAL 1535.4 6I2.9 161.W~M5I.Ti-]

BUS 2A4

TMGLNT HP RUhTNG STAkilNG
KW KVAR KW KVAk

Ene water Pump 2P4C bio 636.9 343.6 0 0
HPSI Pump 2P89B 600 369.0 179.0 0 0
LPSI Pump 2P60D 450 193.5 122.5 0 0
Containment Spray Pump 2P35B 450 335.0 167.0 0 0

lOTAL HJ4.4 812.3 0 0

EUS 2B5
W ATIG ENT HP kUNNING STARIANG

KW KVAR KW KVAR
*1 =0 5cconds Load- - 2280 148.5 0 0.

*T >0 Seconds Loads - 214.5 189.8 0 0
'T=16.2 5cconds Loads - 135.4 105.4 0 0
'T=22.7 Seconds Loads - 96.0 97.8 0 0
*T~50 Seconds Leads - 60.7 42.6 0 0
'T =60 Seconds Loads (W/$wung Loads) - 60.7 42.6 0 0
'T = 70 Seconds Loads 43.4 35.1 0 0-

'T = bO Se,onds Loads - 0 0 63.9 312.1
*T =85 5cconds Loads - 0 0 14.2 69,3

*T = 90 $cconcs Loads - 0 0 35 4 173 4

lOTAL 6Jb.7 360.2 TfD 554.8 |
*For itemiicd loads see attachment 2

!
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IlU S 2116

~C5KiTDNENT lip hUNNING STARTING
KW KVAR KW KVARi

*; steady sute . Lads iWro swvig Loads) - 64E6 ~ 462.7 0 0
TOTAL | fl9.8 462.7 - 0 0

*f or itemsc4 loads see atachment 2

CASE NOTES:

1. On Bus 2A3, the Emergency Feedwater Pump 2P7B could still be accelerating
it's lad, since it will accelerate it's load in 4.5 seconds at 80% voltage.

2. On Bus 2B5, the 80 second and the 85 second loads could overlap the
90 second loads, therefcre, the 80 second and the 85 second loads are
modeled as starting.

w
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6.24 CASE T= STEADY STATE BUS LON)S. WMLSWING LOAI)S_QN
BUS 2B5

i

i

IlUS 2A3 )
TOMPONLNT !!) kUhNlNG $1 Ak l ANG |

"

~'E W KVAR KW i KVAR
$cnace Water IsmpTIA ~'600 636 9 343.8 0 0
11 PSI INmp 2P89 A 600 369.0 179.0 0 0
LPS! Purr.p ?P60A 450 194.5 123.1 0 0
Containment Spuy Pump 2P33 A 450 335.0 167.0 0 0
Emergency Feedwater INmp 2P7B | 600 478 0 245.0 0 0

101AL 16D.4 th37.9 0 T]
_

I!1!12A4
^ UEI D ENT HP RUhNhiG $i Ak flNG !C

kW KvAk Kw KvAk
$cruce Wa~tcr Pump 2P4d 600 636.9 3416 0 0
llPSI Pump 2P89B 600 369.0 179.0 0 0
LPsi Pump 2P608 500 193.5 122.5 0 0

~ Containment Spray Pump 2P35B 45u 335 0 167.0 0 0

TOTAL ID4.4 612.3 0 0 ]
Ill'S_2Ll5
I COMTUhTKT" IIP kUNNING $ TARTING 1

KW KVAk KW KVAR
*$teady $ tate LoaJs (We $ wing Loads) - 9t.0.7 533.0 0 0 |

| 101' AL 965F fJJ.T"~ 0" 0 I
"

*Ior etcmacJ loads see attachment 2

11U12.lM
>

coMMKLM th- kV&'N|N G LTAITiRG
KW KVAR KW KVAR

SteaJy State Losde (W /0 Swing Loads) - 64t8 401'1 0 0
l O'I A L S49.8 402.7 0 0

'For itemued loads see attachment 2
~
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'
6.23 MSE T= sum 1W sTNrE UUS LOADS. WITII SWING LOADS ON

IlUS_2H6

BUS 20
COMIONLMI

~

~iiI' kUNNING s'l Ahl ANG
~ KW KVAk KW KVAR

{ Scrtwe Wster Nmp |FIX N 636 9 DTI O O

| llPSI Pwt.p OP99 A 600 369.0 179.0 0 0
LPSI Pump 05'60A 450 194.5 123.1 0 0
Contain.Mt Spray Pump 2P35 A 450 335 0 167.0 0 0
tracrgerwy Fredwtier Pump P7D (40 478 0 245 0 0 0

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

v 'gT6fAL Nil 3.4 lM7.9 0

litiS 2 A4
C OMPvNLNT ~ llP" kUSNihG STAliTIKO j

"

] D ie N M N ~ ~-7 00 (369 543.6 0 0

KW E7XIC~ KW KVAR |~

HPSI Pump altvil i 603 369.0 179 0 0 0
LPSI Pump PMB $00 , 193.5 120.5 0 0
Containment Spray Pump :P35C 450 I 335 0 167 0 0 0

1oIAL 13.tD*"EII.3 0 0
"

ll_

ILUS_115

p 51TUNENT ' lip kUMNTRG sTATTING
KW KVAR TW I KVAR

Steady $ tate Loacs hbu Swtrg Londo - W00 IWO 4 0 0 |

{ lOTAL 900.0 Mo.4 0 6 ]
! *For itemitiJT6 ads see attachment :

ILUS_2JM
*< TO77IUhtsi 7B r ~ 7 UKR3f G STXITiNG

KW j KVAR KW h,V AR

*$ iia)[5IdiCads (We5 Aing Loido - 910.5 505.3 0 0
70'l AL 910.5 505.3 ~ 0 0

~~Wr atemWJ loads see atuichmerH
~

' ~ ~ '

.
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7.0 MINIMUM LOAD CASE RUN
7.1 CASE SYSTEM VOLTAGE =1.05 pu. Minimum Espected Loading

Per Reference 2.5, except where noted. i

BUS 2A1

~C6hlPOriLNT
~

llP RUNhlNG .

KW KVAR
htaan Chdkr ;VClil A

-

930 'bo}.0 3323.0
j bad Centen - 246.0 171.7

| TURE" 3D.o 4 U0-1
__

BUS 2 A3

CONtPONENT }iP RUhblNG
,

KW KVAR |

"$rrwe hater Pump 2P4A 600 636I9 343.8 |
LP$1 Pi..np 2P60A 450 194.5 123.1,

}~' ~~~ -wTorAL 01.4 46.FJ-

BUS 2 A4
No load

BUS 2B5
~costPostNI 'D P RURs tNG

KW KVAR

| 'Ventilauon & Lighting
-'

300 6 2f1T|
| TOTAL 300.0 23I[~'

,

BUS 2B6
" CohtK)NEN T ~III ] RUShlNG

KW KVAR

| ' Ventilation & Ligt. ting - 360.8 251.6 j >

TOTAL 3bO.h 23 1.s |

Notes:
1. Per Attachment 40.
2. Power factor of 0.90 assumed.
3. Power factor of 0.82 assumed.
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8.0 CONCLUSION ;

RFSULTS
CALCULATED VOLTAGES (oN motor BASL)

~

CASE BUS A3 A4 B5 | B6 2A3 2A4 2B5 286
T=0 Sec, Red SS V 1.022 1.022 0998 1.020 1.004 1 004 0 978 0.883w

T= 0 See, G. .n SS Vw 1.025 1.025 1.002 1.024 1.010 1 011 0 911 0.987
T= 4.5 Sec, Red SS V 1.002 1.002 0.976 0 998 0 984 0 955 0 954 0 950y

T=4.5 See, Green SS Vw 1.004 1.004 0 978 1.(00 0 956 0.989 0 948 0.963
T = 10 See, Rc4 SS V,e 1 007 1.007 0 983 1.ON O 989 0 968 0 961 0.965
T=10 Sec, Green SS Vw 1.C99 1.009 0.985 1.007 0 969 0 994 0 961 0967
T=15 See, Red $$ Vw 0 991 0.991 0 965 0 987 0 973 0.927 0 943 0 922
7= 15 Sec, Green SS Vm 0995 0.995 0.967 0 991 0.933 0 980 0 922 0 952
T= 18.2 Sec, Red SS V 1.003 1.003 0 978 1.000 0 985 0 959 0.957 0 878w

T=18.2 See, Green $$ V 1.007 1.007 0983 1.004 0.965 0 993 0 860 0 965w
T=22.7 Sec, Red SS Vw 1.004 1.004 0.978 1.000 0.986 0 959 0 957 0.876
T=22.7 See, Green SS Vn 1.006 1.006 0 980 1.002 0.960 0 99) 0 874 0 963
T=50 See, Red SS Vw 1.020 1 020 0 996 1 017 1.003 1 001 0.976 0 941

T= 50 See. Green SS Vw 1.022 1.022 0998 1.020 1.002 1.008 0939 0 983
-

'

T = 60 See, Red SS Vw I 016 1 016 0 991 1 013 0 998 0 991 0 972 0878
T = 60 See, Green SS V I 018 1.018 0 993 1.015 0 992 1.003 0 8$0 0 978 'w

T=70 See, Red SS Yu 1.016 1.016 0.991 1.013 0 998 0.991 0.972 0 876
T=70 See, Green SS V,; 1.020 1.020 0 996 1.017 0997 1 005 0 904 0 980
T= 80 See, Red SS V 1.018 1.018 0 993 1 015 1000 0 996 0 974 0 909m

T= 80 See, Green SS Vm 1.022 1.022 0 998 10:e 1 002 1.007 0.935 0 983

T= 85 Sec. Green SS V 0 998 0 998 0 972 0993 0 942 0.983 0 867 0 957n

T=90 See, Red SS V 1 020 1.020 0 996 1.017 1.003 1.002 0976 0 94in
~

T-90 See, Green SS V 0.999 0 999 0 972 09i3 0 943 0.984 0.876 0957n

[SS, Red WISwmg V ,., 1.022 1.022 0 995 1.020 1 004 1.008 0.972 0 983
SS, Green W/Swmg V,t 1 022 1.022 0 99S 1.020 1 005 1 007 0 976 0 976

| Min. Loadmg Vn . - . 1.105 1.110 1.115 1.117

This analysis evaluated the impact of Severely degraded offsite voltage levels while the second
offsite source ( Start-up #2 Transformer) was supplying both the Unit 2 Safety loads expected
during an accident condition and the Unit I safe shutdown Safety loads, This Severely degraded
voltage condition assumes the outage of the 500/161 KV autotransformer concurrent with the
outage of both ANO nuclear units along with the outage of all four of the nearby hydro-
generators during summer peak load hour conditions.
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The results listed above indicate that adequate voltages will be delivered to the safety busses for
the abnormal condition when the offsite transmission voltage levels falls to 0.9912 p.u. (159.6
KV). All of the Millstone voltage criteria, established to assure that all safety equipment (1) has
adequate voltage to acce% rate its load to rated speed and (2) has adequate steady state voltage
to supply the vital safety loads so they car perform their necessary safety functions, are
maintained.

The steady state voltages on the safety busses (after all the safety loads are energized) ranges
from a lowest voltage of 0.972 p.u. ( 447 volts) on 2B5 and 0.998 p.u. (459 V) on B5 to a high
of 1.022 ( 4088 V) on A3. These minimum voltage levels are well above the voltage levels
required to actuate the Millstone undervoltage relays (0.935 for B5 and B6 and 0.927 for 2B5
and 2B6). Thus adequate steady-state voltage levels are maintained.

The momentary voltages that occur as the safety equipment is sequenced onto the offsite power
supply range from a lowest of 0.867 p.u. ( 399 V) on the 2B5 480 volt bus at time = 85
seconds and another low value of 0.876 p.u.( 403 V) on 2B6 480 volt bus at time = 22.7
seconds into the sequencing to a high of 0.987 p.u.( 454 V) for 2B6 at time = 0 seconds. These
are above the minimum momentary value of 0.86 p.u.( 396 V) that is allowed per Mi|lstone
Criteria for motors starting on the 480 volt safety busses. The lowest momentary 4160 volt
safety bus voltage occurred at time = 15 seconds when 2A4 voltage fell to 0.927 p.u. ( 3708
V.) and A3 voltage fell to 0.991 p.u. ( 3964 V.). This is well above the 0.82 p.u. ( 3280 V.)
minimum allowable momentary voltage per the Millstone Criteria while motors are being started.
Thus the Millstone voltage criteria is satisfied for the momentary voltage dips that occur as the
safety equipment is sequentially started from the offsite power source ( Start-up #2 and the 161
KV transmission system).

An analysis was also performed to determine the highest voltage levels that could occur on the
onsite auxiliary busses during minirnum plant load conditions ( Unit 2 in cold shutdown and
minimum bus loads during the shutdown) coincident with the offsite transmission system voltage
at the maximum expected value ( l.05 p.u. or 169 KY.). The results of this analysis indicated
that the voltage on Bus 2B6 could rise to 1.117 p.u. This high voltage could only occur for
limited periods during an outage when auxiliary loads are at absoiute minimum, resulting in little
voltage drop on the onsite distribution system. This condition can affect only those busses that
have loada energized at this time. Existing operating procedures will prevent any possible
prolonged exposure of equipment to overvoltage.

The measures which may be necessary to controi overvoltage conditions are: (1) transmission
system operator actions such as energization of reactors , de-energization of capacitors, and

| removal of EHV transmission lines (2) energization of additional load on the onsite distribution
systam to increase voltage drop (3) placing the safety busses on the EDG's instead of the offsite
power source. The third action would be taken only if the other actions did not sufficiently
mitigate the high voltage condition. It should be noted that immediate action would not be

i
,
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required for slight high voltage conditions ( i.e. slightly above 110% soltage). Detrimental
affects from high voltages occur over extended periods of time ( equipment heating effects due
to overexcitation ete:). There would be sufRcient time to follow procedural steps to mitigate the
high voltage. The Unit 2 procedures direct the operator to take the above recommended actions
to reduce voltage on the safety busses before placing them on the EDG's. This third action (
placing load on the EDG's) has never been required at ANO to this date. The times when the ,

above-mentioned high voltage conditions could be encountered at ANO are deemed to be
minimal. Generally, if one of the two nuclear units is operating, the offsite voltages can be
controlled by the operating generator. Thus, the frequency and duration of these high voltr ~s
would be expected to be very limited and are therefore considered to be acceptable.

9.0 ATTACHMENTS
(1) Equations,3 pages
(2) 480V Bus Loads,4 pages

~

(3) Startup Transformer No. 2 Test Report,2 pages
(4) Transformer Test Report for Load Centers B5 and B6,1 page
(5) Transformer Data Sheets,3 pages
(6) Load Center Transformer Data Sheets,6 pages
(7) Transformer Test Report for Load Center 2B5,1 page
(8) Transformer Test Report for Load Center 2B6, I page
(9) Startup No. 2 Current Limiting Reactors Performance Specincation,1 page

(10) Bus 2Al to 2A3 and Bus 2A2 to 2A4 Current Limiting Reactor Test Reports,
1 page

(11) Service Water Pumps 2P4A,2P4B, & 2P4C, biotor Data Sheet, I page
(12) Service Water Pumps 2P4A,2P4B, & 2P4C, biotor Data Sheet,1 page
(13) Service Water Pumps 2P4A,2P4B, & 2P4C, Acceleration Calcolation,1 page
(14) Service Water Pumps 2P4 A, 2P4B, & 2P4C, Pump Speed / Torque Curve &

.

Motor Speed / Torque Curve,1 page
(15) Service Water Pumps 2P4A,2P4B, & 2P4C, Pump Data Sheet,1 page
(16) Emergency Feedwater Pump 2P7B, Motor Data Sheet,1 page
(17) Emergency Feedwater Pump 2P7B, RPhi/ Time Ct.rve at 100% and 80% Line *

Voltage,1 page
(18) Emergency Feedwater Pump 2P7B, RPhi/ Time & Current /RPhi Curves,1

page

(19) Containment Spray Pump 2P35A & 2P35B, Motor Data Sheet,1 page
(20) Containment Spray Pump 2P35A & 2P35B, RPM / Current & RPM / Power

Factor Cunes,1 page
(21) Containment Spray Pump 2P35A & 2P35B, RPM / Accelerating Time Curves

at 100% and 80% Line Voltage, I page
(22) Low Pressure Safety injection Pump 2P60A, Motor Data Sheet,1 page
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(23) Low Pressure Safety injection Pump 2P60A, Pump Torque / Speed Curve &
hiotor Torque / Speed Curves at 100% and 75% Line Voltage, I page

(24) Low Preuure Safety injection Pump 2P60B, hiotor Data Sheet, I page
(25) lew 1%sure SaTety injection Pump 2P60B, hiotor RPhi/ Power Factor &

RPht/ Current Curves, I page
(26) Low Pressure Safety injection Pump 2P60B, Pump Torque / Speed Curve &

hiotor Torque / Speed Curves at 100% and 75% Line Voltage,1 page
(27) liigh Pressure Safety injection Pump 2P89A,2P898, & 2P89C, biotor Data

Sheet, I page
(28) liigh Pressure Safety injection Pump 2P89A, 2P898, & 2B89C, biotor

RPhi/ Current & RPhi/ Power Factor Curves,1 page
(?9) liigh Pressure Safety injection Pump 2P89A, 2P89B, & 2B89C, Pump

Torque / Speed & hiotor Torque / Speed Curves at 100% and 75% Line Voltagc,
I page

(30) Tame provided by N.K. Saini of Entergy Bulk Transmission Planning
documenting system voltage and system impedance,1 page

(31) System Network Diagram,1 page
(32) Relay Specification for ITE hiodel 211R4175,1 page [
(33) Unit 1 LOOP Loads Table,3 paces
(34) Instrument Transformer 2X13 Load bicasuremeat Work Sheet, I page
(35) Instrument Transformer 2X11 Load hicasurement Work Sheet, I page
(36) Power and Lighting Panel 21PC Load hicasurement Work Sheet,1 page
(37) Instrument Transformer 2X14 Load hicasurement Work Sheet,1 page
(3S) Instrument Transformer 2X12 lead hicasurement Work Sheet,1 page
(39) 20S/100 Panel 43LA Load hicasurement Work Sheet, I page
(40) hiain Chiller 2VClil A, biotor Data Sheet,1 page
(41) liigh Pressure Safety injection Pump 2P89A,2P89B, & 2P89C, Acceleration

Calculation, I page
(42) liigh Pressure Safety injection Pump 2P89A,2P89B, & 2P89C, hiotar Data<

Sheet,1 page
(43) Telefax from Ingersoll-Rand stating High Pressure Safety injection Pump

2P89A,2P898, & 2P89C pump inertia,1 page -

(44) Case T=0 seconds, Red Train Steady State, DAPPER Run,12 pages
(45) Case T=0 seconds, Green Train Steady State, DAPPER Run,12 pages
(46) Case T=4.5 seconds, Red Train Steady State, DAPPER Run,12 pages
(47) Case T=4.5 seconds, Green Train Steady State, DAPPER Run,12 pa;cs
(48) Case T=10 seconds, Red Train Steady State, DAPPER Run,12 pages
(49) Case T=10 seconds, Green Train Steady State, DAPPER Run,12 pages
(50) Case Tul5 seconds, Red Train Steady State, DAPPER Run,12 pages
(51) Case T= 15 seconds, Green Train Steady State, DAPPER Run,12 pages
(52) Case T= 18.2 seconds, Red Train Steady Statc, DAPPER Run,12 pages

'
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f (53) Case T=18.2 seconds, Green Train Steady State, DAPPER Run,12 pages
(54) Case T=22.7 seconds, Red Train Steady State, DAPPER Run,12 pages
(55) Case T=22.7 seconds, Green Train Steady State, DAPPER Run,12 pages
(56) Case T=50 seconds, Red Train Steady State, DAPPER Run,12 pages
(57) Case T=50 seconds, Green Train Steady State, DAPPER Run,12 pages
(58) Case T=60 seconds, Red Train Steady State, DAPPER Run,12 pages
(59) Case T=60 seconds, Green Train Steady State, DAPPER R n.12 pages
(60) Case T=70 seconds, Red Train Steady State, DAPPER Run, . pages
(61) Case T=70 sec< ads, Green Train Steady State, DAPPER Run,12 pages
(62) Case T=80 swonds, Red Train Steady State, DAPPER Run,12 pages
(63) 'ase T=80 seconds, Green Train Steady State, DAPPER Run,12 pages
(64) Case T=85 seconds, Green Train Steady State, DAPPER Run,12 pages
(65) Case T=90 seconds, Red Train Steady State, DAPPER Run,12 pages
(66) Case T=90 seconds, Green Train Steady State, DAPPER Run,12 pages
(67) Case T= Steady State Bus Loads,2B5 With Swing leads, DAPPER Run,12

pages

(68) Case T= Steady State Bus Loads,2B6 With Swing leads, DAPPER Run,12
pages

(69) Case System VoP. age =1.05 pu, Bus b5 W/ Swing Loads DAPPER Run,11
pages

1
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CALC 92 Fe0065-01
PAGE 1 OF 3

NITACllAIENT 1

EOUATIONS

1.0 BASE CONVERSION EQUATIONS

Zrv=Per Unit Impedance

Zo= Impedance in Ohms

KYau= Base KV Line to Line
AfVAam= Base 34 Power

_

l.1 Z a=(KVam)2/AfVA mi i

1.2 2,.v=ZoIZga

>2 '
' GIVEN KV* ' NEW Aff%*

1.3 PU Z .tn. CPU Zcnts * Xs
NEWKY,ug , GIVENAiVAtut,

2.0 h10 TOR EQUATIONS

K1M,= Running hiotor KVA
KVA,= Starting hiotor KVA

_

KW,= Running hiotor KW
V,= Rated hiotor Voltage

V,tr3= Bus Voltage

la=hfotor Locked Rotor Current
pf= Power Factor

KVA,, KW2.1
'

Pf

* ' " * " *2.2 Ki%,=
1000 , V, ,

.

i -

- . _ - - . - _ . _ . _ . _ . _ . . -
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CALC 92-F 000 01
PAGE 2 OF 3

A'ITACIIMENT 1

3.0 TRANSFORMER EQUATIONS

R9'= Transformer Percent Resistance

X%= Transformer Percent Reactance

2% = Transformer Percent Impedance

3.1 R%= b N'##* x 100
(Rated kI'A)

3.2 X% =\l2%'-R%1

1 x ,1
._

'R,
3.3 X% =Z%

rys2
,1-

hrR,

N3.4 R%= ,

'_X_ '
rR,

f V^**3.5 % Tap = -1 x 100
Vyo,,a ,

|
|

|

.-
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CALC 92-E-0065-01
PAGE 3 OF 3

ATTACIIMFXI' 1

4.0 POWER EQUATIONS

S= Single Phase Power
V Line to Neutral Voltage
/=,= Conjugate of the 1 ine Current
O = Angle between V, and 1

4.1 S- V, /

4.2 pf=COSO

|

|

[

1 .
.. . -
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ATI'ACIIMENT 2 CAI.C 92-E-0065-01
PAGE 1 OF 4

2B5 LOAD HP FFF PF ' RUNNING 2 STARTING

KW KVAR KW KVAR

Instrument Transfon. t 2X13 96.8 '22 0 81.7 7.5- - -

Instrument Transfonner 2X11 - 96.0 '76.9 *11.9 '9.9 - -

r%wer & Lighting Panel 27LA - - 870.0 25 8 26.3 - -

Cooling Tour Panel 60PA - - '70.0 13.5 13.8 - -

Ba:tery Charger 2D33 - 75.0 80.0 43.3 32.5 - -

Boric Acid Make-Up Tank Heater 21143 A - 100 100 7.0 0 - -

Boric Acid Make-Up Tank Heater 2M43C - 100 100 7.0 0 - -

Boric Acid Heater Trace Transformer 2X95 - 96.0 100 5.0 0 - -

Boric Acid Heater Trace Transformer 2X94 - 96.0 100 5.0 0 - -

Power & Lighting Panel 21PC - - '99.9 '47.6 '2.1 - -

Battery Charger 2D31 - 85.0 73.0 60 2 56.4 - -

|

T=0 Subtotal 228.0 148.5 0 0 |

Post AesJent Panel 2Cl28A 2.0 '75.0 '75.0 2.0 L8 2.8 13,9 |

EDG Room Exhaust Fan Dampers 0.7 '75.0 '70.0 0.7 0.7 1.0 4.9

EDG Start Air Compressor 2C4A 5.0 83.5 78.5 4.5 3.6 7.1 34.7
i

EDG Start Air Compressor 2C4B 5.0 83.5 78.5 4.5 3.6 7.1 37.7

EDG Fuel Transfer Pump 2P16A 2.0 80.0 72.0 1.9 1.8 28 13.9

[
Computer Room A/C 2VUC30 33.0 - '80.0 38.0 28.5 53.8 263.5<

'

Control Room Air Fiher 2VSF9 50 84.0 78 0 4.4 3.5 7.1 34.7

MFW Lube Oil Pump 2P27 20.0 86.5 87.0 17.2 9.7 28.3 138.7

| RCP Oil LiA Punu 2P63Al/A2 3.0 31.5 68.5 2.7 2.9 4.2 20 8

RCP Oil LiA Pump 2P63Bl/B2 3.0 81.5 68.5 23 2.9 4.2 20 8

MFW Pump Turbine Turning Gear 2K7A 1.5 78.5 65 5 14 1.6 2,1 10.4

1 TG Bearir.g Lift Pump 2P90B 5.0 81.5 69.0 4.6 4.8 7.1 34.7

TG Bearing Lift Pump 2WOD 5.0 81.5 69.0 4.6 4.8 7.1 34.7

TG Bearing Lift Pump 2P90E 5.0 81.5 69.0 4.6 4.8 7.1 34.7

MOV's (vrY.ous) 100.0 - 70.0 100.0 102.0 141.6 693.5

Switchgear Room Exhaust Fan 2VEF5dB | 25.0 90.0 85.0 20.7 12.8 35.4 173 4

| T>0 Subtotal 214.5 189.8 31 N.8 1565.0

Containment Cooling Fan 2VSFI A 75.0 L 93.1 78.9 "67.7 52.7 106.2 $20.1

Cantainment Coohng Fan 2VSFIB 73.0 93 1 78.9 "67.7 $2.7 106.2 520.1

T=18.2 Subtatal 135.4 105.4 212.4 1040.2

NAOH Addition Pump 2P136A 5.0 81.9 68.9 54.0 4.2 7.1 34.7

MOV's (vanous) 100 0 - 70.0 -100.0 -102.0 0 0

T = 22.7 Subtotal -96.0 -97.8 7.1 34.7

Charging Pump 2P36A 100.0 93.0 82,5 "56.1 .% 4 141.6 693.5

Charging Pump Room Cooler 2VUC7A-1 5.0 81.1 73.8 4.6 42 7.1 34.7

T=50 Subtotal 60.7 42.6 148.7 728.2

.. . . . - . = . . - . -
'
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ATTACIIMFNr 2 CALC 92-E.0065-01
PAGE 2 OF 4

2B5 LOAD HP EFF PF ' RUNNING ' STARTING

KW KVAR KW KVAR
Charging Pump 2P36C (Swing) 100.0 93.0 82.5 "56 1 38.4 141.6 693.5

Charging Pump Room Cooler 2VUC7C-5 (Swing) 5.0 81.1 73.8 4.6 4.2 7.1 34.7

T= 60 Subtotal W/ Swing Loads 60,7 42.6 148.7 728.;

W/O Swing inads 0 0 0 0

EDG Exhaust Fan 2VEF24A 15.6 86.4 72.8 12.9 12.1 21.2 1040
EDG Exhaust Fan 2VEF24B 15.0 86.4 72.8 12.9 12.1 21.2 104.0

Intake Structua Exhaust Fan 2VEF25A 1 10.0 86 0 85.0 8.7 5.4 14.2 69.S
.

Pent. Room Exhaust Fan 2VEF38A 1 10.0 83.5 85.0 8.9 5.5 14.2 69.3
-

T= 70 Suhtotal 43.4 35.1 70.8 346.6
Switchgear Room Unit Cooler 2VUC2C 50 81.1 73.8 46 4.2 7.1 34.7

Switchgear Room Unit Cooler 2VUC2D 5.0 81.1 73.8 4.6 4.2 7.1 34.7

Shutdown IIcat Exchanger Room Cooler 2VUCI A 10.0 89.0 77.7 84 6.S 14.2 69.3

Shutdown Heat Exchanger Room Cooler 2VUCIB 10.0 89.0 77.7 8.4 6.8 14.2 69.3

HPSI Pump Room Cooler 2VUCllA 5.0 83.4 79.9 4.5 3.4 7.1 34.7

Electrical Equipment Room Cooler 2VUC19A-1 5.0 81.1 73.8 4.6 4.2 7.1 34.7

Electrical Equipment Room Cooler 2VUC19B-1 5.0 81.1 73.8 4.6 4.2 7.1 34.7

T=80 ' Subtotal 39.7 33.8 ti3.9 312.1

EFW Pump Room Cooler 2VUC6B-1 | 10.0 | 89.0 | 77.7 8.4 6.8 14.2 69.3

T=85 Subtotal 8.4 6.8 14.2 69.3

Electrical Equipment Room Exhaust Fan 2VEF63 | 25.0 |890 0 | 83.0 20.7 13.9 35 4 173.4

T = 90 Subtotal 20.7 13.9 35.4 1 73.4

Pressurizer Proportional Heaters 100 100 !?9 6 0 - -

Control Room Heater 2VUC27A-1 - 100 100 50.0 0 - -

Electrical Room Cooler 2VUC25A-1 3.0 77.9 68.I 2.9 3.1 - -

Control Room Cooling Fan 2VUC27A-1 10.0 84.1 82.7 8.9 61 - -

Pent. Room Radiation Monitor 2RE-8545-1 1.5 - *70 0 1.5 1.5 - -

Battery Room Exhaust Fan 2VEF61 2.5 81.0 82.0 23 16 -

Manual Subtotal 245 2 12.3 - -

Steady State Total W/ Swing Loads 900.7 533.0 - -

W/O Swinri lead, 900.0 490.4 - -

,

Notes: 1. Running KW=(HP x 0.7456VEff. (Except where actual Rur ning KW has been calculated )

[ 2. Starting KVA=((480/460)2 x 6.5)(HP; O 0.20pf
'

3. Per Attachment 34 and Attachment 1, equations 4,1 and 4.2.
4. Per Attachment 35 and Attachrt..nt 1, equation s 4.1 and 4.2.

| 5. Per Reference 2.7, page 371, using 70% for conservatism.

6. The load consists oflights and valves, for conser atism use 70% per Reference 2.7. page 371 and page 386. Figure 137.
7. Per Attachment 36 and Attachment 1, equations 4.1 and 4.2.
8. Assumed per Reference 2.2, assumption 3.5-
9. Per Reference 2.7. page 386. Figure 137 rounded to lowest 59
10. Calculated per Reference 2.8.

... . _ __ _ _ _ ~
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NITACIIMENT 2 CALC 92-E-0065-01
PAGE 3 OF 4

2B6 LOAD 11P EFF PF ' RUNNING 2 STARTING

KW KVAR KW KVAR

Instrument Transformer 2X14 - 96.8 849.9 'I.8 5 .1 - -3

Instament Transformer 2X12 - 96.0 '61.9 '8.2 '10 4 - -

Borie Acid Make-Up Tank Heater 2M43B - 100 100 7.0 0 - -

s._

Boric /.dd Make-Up Tank Heater 2M43D - 100 100 7.0 0 - -

Boric Acid Heater Trace Transfermer 2X97 96.0 100 5.0 0 - -

Boric Acid Heater Tnce Transforrner 2X98 - 96.0 100 5.0 0 - -

208/120 Panel 43LA - - N6.1 57.5 52.2 - -

Battery Charger 2D32 - 85.0 73.0 60.2 56.4 - -

T=0 SuMotal 101.7 72.1 0 0

Post Accident Panel 2Cl28B 2.0 *75.0 D5.0 2.0 1.8 2.8 13.9

EDG Room Exhaust Fars Dampers 0.7 '75.0 700 0.7 0.7 10 4.9

EDG Start Air Compressor 2C4C 5.0 83.5 78.5 4.5 3.6 7.1 34.7,

EDG Start Air Compressor 2C4D 50 83.5 78.5 4.5 3.6 7.1 34.7

EDG Fuel Transfer Pump 2P16B 2.0 80.0 72 0 1.9 1,8 2.8 13 9

MFW Lube Oil Pump 2P.'.6 20.0 86.5 87.0 17.2 9.7 28 3 138.7

RCP Oil Lift Pump 2P63C1/C2 3.0 81.5 68.5 2.7 2.9 4.2 20.8

TG Turning Gear Oil Pump 2P76 40.0 90.2 80.0 33 1 24.8 56.6 277.4

TG Turning Gear 2K6 o0.0 91.0 82.5 49.2 33.7 84.9 416.1

RCP Oil L!ft Pump 2P63Dl/D2 3.0 81.5 68.5 2.7 2.9 4.2 20.8

MFW Pump Turbine Turning Gear 2K7B 1.5 78.5 65.5 1.4 1.6 2.1 10.4

TG Bearing Lift Pump 2P90A 5.0 81.5 69.0 4.6 4.8 7.1 34.7

TG Bearing Lift Pump 2P90C 5.0 81.5 69.0 4.6 4.8 7.1 34.7

TG Bearing Lift Pump 2P90F 5.0 81.5 69.0 4.6 4.8 7.1 34.7

MOV's (various) 100.0 - 70 0 100.0 102 2 141.6 693.5

Switchgear Room Exhaust Fan 2VEF56A 25.0 90.0 85.0 20 7 12,8 35 4 173.4

T>0 Subtotal 254.4 216.3 399.4 1957.3

Containment Cooling Fan 2VSFIC 75 0 93.1 78.9 '67.7 52.7 106.2 520.1

Containment Cooling Fan 2VSFID 75 0 93.1 78.9 '67.7 52.7 106.2 320.1

T=18.2 Subtotal 135.4 105.4 212.4 1040.2

NAOH Addaion Pump 2P136B 5.0 81.9 68.9 '4.0 42 7.1 34 7

MOV's (various) 100.0 - 70.0 100 -102.0 0 0

T=22.7 Subtotal -96.0 -97.8 7.1 34.7

Charging Pump 2P36B I 100.0 93.0 82 5 *$61 38.4 141 6 693.5

Charging Pump Room Cooler 2VUC7B 2 5.0 81.1 73.8 4.6 4.2 7.1 34 7

T= 50 Subtotal 60.7 42.6 148.7 728.2

Charging Pump 2P36C (Swinej 100.0 92 0 85.0 '56.1 38.4 141,6 693.5

Charging Pump Re'sm Cooler 2VUC7C-5 (Swing) 5,0 81.1 73.8 46 4.2 7.1 34 7
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NITACIIMENT 2 CALC 92-E-0065-01
PAGE 4 OF 4

-.

2B6 LOAD HP EFF PF ' RUNNING ? STARTING

KW KVAR KW KVAR
T= 60 Subtotal W/ Swing Loads 60.7 42.6 142.7 728.2

0 0 0 0W/O Swing Loads

EDG Exhaust Fan 2VEF24C 15 0 86.4 72.8 12.9 12.1 21.2 104 0

EDG Exhaust Fan 2VEF24D 15.0 86.4 72.8 12.9 12.1 21.2 104.0

Boric Acid Make-Up Pump 2P39B 25 0 88.5 84.5 21.1 13.4 35.4 173.4

Boric Acid Make-Up Pump 2P39A 25.0 88.5 84.5 21.1 13.4 35.4 173.4

Intake Structure Exhaust Fan 2VEF25B-2 10.0 86.0 85.0 8.7 5.4 14.2 69.3
I Pent. Room Exhaust Fan 2VEF38B-2 10.0 83.5 85.0 8.9 5.5 14.2 69.3

T = 70 Subtotal 85.6 61.9 141.6 693.4

Switchgcar Room Unit Cooler 2VUC2A 5.0 $ 1.1 73.8 4.6 4.2 7.1 34.7

Switchgear Room Unit Cooler 2VUC2B 5.0 81.1 73.R 4.6 4.2 7.1 34.7

Shutdown Heat Exchanger Room Coclet 2VUC1E 10 ? 89.0 77.7 8.4 6.8 14.2 69.3

Shutdown Heat Exchanter Room Cooler 2VUC1D 10.0 89.0 77.7 8.4 6.8 14.2 69.3

HPS! Pump Room Cooler 2VUC11B 5.0 83 4 79.9 4.5 3.4 7.1 34.7

Electrical Equipment koom Cooler 2VUC20A-2 1.0 71.8 66.2 1.0 1.1 1.4 6.9

Electrical Equipment Room Cooler 2VUC20B-2 1.0 76.0 63.0 1.0 '2 14 6.9>

T=80 Subtotal 32.5 27.7 52.5 256.5

EFW Pump Room Cooler 2VUC6A-2 10.0 89.0 77.7 8.4 6.8 14.2 69.3

Electrical Equipment Room Exhaust Fan 2VEF64 25.0 '90.0 83.0 20.7 13.9 35.4 173.4

T = 90 Subtotal 29.1 20.7 49.6 242.7
I

Pressurizer Propo:tional Heaters - 100 100 179.6 0 - -

Control Room Hester 2VUC27B-2 - 100 100 50.0 0 -

Electrical Room Cooler 2VUC25B-2 3.0 77.9 68.1 2.9 3.1 - -

Control Room Cocting Fan 2VUC27B-2 10.0 801 82.7 8.9 6.1 - -

Pent. Room Radiation Monitor 2RE.8846-2 1.5 - 70.0 1.5 1.5 - -

Battery Room Exhaust Fan OVEF65 2.5 81.0 77.0 2.3 1.9 - -

Ba:tery Room Exhaust Fan OVEF49 1.0 675.0 70.0 1.0 1.0 -

Manual Subtotal 246.4 13.6 - -

Steady State Total W/ Swing Loads 910.5 505.1

W/O Swines Loads 849.8 462.5 -

Noter 1. Running KW=(llP x 0.7456)/Eff. (Except where actual Running KW has been calculated )
2. Stsrting KVA=((480/460)2 x 6.5XHP) @ 0.20pf
3. Per Attachment 37 and Attachment 1, equations 4.1 and 4.2.
4. Per Attachment 38 and At:achment 1, equations 4.1 and 4.2.
5. Per Attachmen' 39 and Attachment 1, equations 4.1 and 4.2.
6. Assumed per Reference 2.7. assumption 3.5
7. Per Reference 2.7, page 386. Figure 137 rounded to lowest 5%.
8 Calculated per Referena 2.8

1
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Attacliment 03
'

Calc 92.F-0065-01
'

' '

POWER TRAX 5FORMER DEPARTMENT Page 1 of 2*

G E N E R A L h) E LE CTR I C=1 771-99

P1TTSOELD, MASS. Dareo'T *_ * rch 1971-

REPOR1 OF TEST ON TR ANSFORMERS .
..

. .

Bechtel Corp. For Arkansas Pover & Licht Co.p ,,c.3, ,,,

RATING ++ ? 7000 /3A000/45M05"VA
.I a - w = -. I-* W Y " .* * Purdener's Order No. 6600-E -3-Ac I

' | ve 1570000RY /90640 F9MY 4160Yf?400 G. L R eq'n. H e 474-69674 i

h 15000/20000/25000 1?600/16900/ G. E Contreet *i s.e ++

- Topi ei per oneened Nomentate 254522 91000
.

CH A R ACT E RISTICS
Losses, efsic;encies and repwlot'ioru cre bosed on watwneter rnecsaremon5 ond, vr4*ss orb +cwise s*cted, on ncrmol roting,
for three phase trcroformers the resistences given ore the sum of the three photes

157GRY c. a. t.

to toad %m
a.% .c5 : tou w Arts cueert t. E r4v. 4 . lRv s. T. t. 1. s.,

E7 COO ( + ) c -
-u .. u c..' " * ' At 100% At ico% u

v0'f*C' *T ^ G' At'J,b?! N,' ? AM WI h.'"' .Vi' W T %|7n a y i

E409010(5,413 .01290 .005?E? 51500 1 oo 91880 4.93
I s ta
i .16?4

avttAca - |
cuAtuelt1 72000

AvitAot 145330
1 : t., w.m .65 C %- gm

t*MCILNCES At 75C 1DS PJ RfoULATION At 75C

e% r.' 7eT, P.'

5 . P.e[ .'c% PJ
t oc4. r>wir u t.as u we w ws uta%

?~ ' Act 99.46 99.49 99,44 99.13 AvteAot

[cEAtiint 99 44! 99.43 99.33 1on ac meaniwne !
-

TEMPERATURE R I S E (Sedot tb )+++
.

Avereg+ ultimore temperature rua h deg C corrected to instant of shutdown

N -Wh | 1 -% | Y - Wei.&ist

i ,e c- - 1491c0 v. c400 v. 41 r>0 v. *'a.ad=' % . N

ava | A, . 27 104 15 1?55 12 16E5 % .a - 57 .E C

sh.. 19 |c . 59.7 c 65 e c5.4 c ' cc c cc,.7 c, ee c A. a- 25,O c

w we t .. u ec e. Ce eC-

..

w' , ,c.--. e i 1 : ?. ' to v. t c om v. 4 ' 41c0 v. ma d ed rwe.9 FOA

av , J . . 1 4:_ 1*4 | 9c 2 0 f.,*; I ?1 | P 910 I h es e :" T C
_

6h. 1.s i Guo.. 5- 9 . ri C f5 C E3.O C' cC C1 c? .t C | ce C | A a ,+ 25,O C

[w . , tm ms. s., c s.,C| 69 C{

DIELECTRIC TESTS
mtAot or wt<mo n.st vettact | oveAr,ow

" ^" ' " ' * "
APPUED POTENTIAL TEST

H 50000
Vohoge opp!Ied to co:h wbding in turn with oli oce,

X 26000 Mgwindings connected to core and ground.
19000 34004Y B rab .Line Termine.1 To Grcund

_

_. _

irduced vo'toce is:t 275KV/EV ERO:ch"JrmMOWISPM_WmW 7200_cren - ,m

mm

(+ )l57C = 27000WA, 6.9KV - 15000KVA snd 4.16KV - 12000KVA'

Note: Efficiencies are based on 3 '/dg. leading, E @ 27HVA, I 815MVA, Y @ 12MVA , on a 2 MVA i

Ense.

j+Te:Perature values are based on design data cbtained from the.r= ally similar transferrars.
|

I (Continued cn Pa a #2) Ir

I hereby certify rhot ph is o t-ue report bowd on fe:vy tm's avade in ccordence wnh the A werv;cn Se:nc'ord'
,

ITe. Code for Distr;bvre., Power and Regdoting Trorde C57.12 or loted rtrvis.:ri 75mo!, crd that occh reor:s.
I

'o-r withs'oc.d t$s obeve t r.uctv.m tats. - . I

heed P.M. EScestt'.@ A 3 4-12-71 T. Peronto j
gg,,, ggg

.- - -... - . - -.- .- - . -- - , . - . - -. --
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Attachment 03-

'

"' ' ' , . Calc 92-E-0065-01 -
-

.
~

PGY/ER TRANS.FORMER DEPARTMENT Page 2 cf 2 --

,;

GENERAL ff ELECTRIC l'A%9 L.
'

[ 474.65674-G.I. Regn.: < -

PITTSFIE1.0, MASS. ,c/og83oG.3.,33ej
] S/NB409010 ,

T i: . .. .. .

*
-

,

''

l : Additional Test Data .

*- Volta: e Test .

t164850 ~5,689 + .y..
. . . - - .

* M'
149150 5.146

0Reculatien 3 75 0. '

H - X G 15MVA E - Y 9 ' 12 .6MVA - H - X S 12.6MVA
Test Guar. Test Gus r . Te st -- 'Gusr. ,

5 0.46 .4 -O.3641.0 ?.F. C 451- - . -

- - ,T'~ . 1.9 P.T. . 2,73 2.5 -2.f0 2.2 - 2.23 .

8.P.F. 3.4a 3.3 3.25 2.8 2.80 $ ' '" . .|-
''

_ -

i.
.

;

6 I:Dedanee Volts ;r..; .,._.J ;#rR ;.!
^

. |Conneeticn XVA Teat Gusrsntee p wr __., j' +

157000-6900 -.15000 5.03 4.85 f_ c.r._. _ ; 8. i

157000-4160 12500 4.84 4.62 3 = p .__ ;. i
6900-4160, 12600 8.91 8.57 . i r. _v. !

I et v . '

.

Ta u -I:-oedances 7;gA . .. .

. j

. Connection' '/. Volta ac: 1 /

g -164850-6900-4160 4.80 w <> c. [|
.

-160925-6900-4160 5.14 5!
'

, g'
' 153075-6S00-4160 5.34 0". .. '!

~""

* ' ' ' i-149150-6900-4160; 5.51'
. . i.i

Note : Scea base na rated 3 Vdg. leading '- 27MVA Base 2 --.? f,!
,

1.. <.> ,f ,
LInsulstion ?cver- Factor Tests ---

h.- EV - G rd . .- I - - G rd . Y - Grd . Temp.CC 1---r
-- - 1-I~ 0.18 - 0.25 0.20 33.0 cr-9 ..!d*/ L:

To check -J i ::'.nr: .i a Of the vindin; te=pertture indicators the fq1YvGg. in- #
' for:s tion 1:.ny h -u:;;d . !*

Cerent To Apply Rise over .

! 25 C 011 Re s is tance (O'=s i0
CT 'Fer 30 Minutes Ter-.inals-

. A( AWP.102) 25.5 11 - Io G- 31.5 . tiene

(AV402) 25.5 I4 - Io G 32 .5 .170
^'B(Ak3102) - 27.2 I2 - Xo G 25.3 .050-1

(AV402) 27.2 IS - Io G 27.0 .042

.C(AVR102) 32 . 7 -- I3 - Io G- 30.8 .025
.

(AW402). 32.7 -IS ' - Io G 31.2 .020i:

_ ..
C 2

' These ' values 7.t11[1tp3.sprht:ately 3 C_ higher _dni Oj0 ,kep ;ciil th.d 3 C.1Wer in 50 C
-. . .

.

* '

The res e.psra .shcald be in- place forha.ll3teht.n. top oil.- - --.

| 4 ;ri2 ~! 3f i -i ;
. :Oi i2|q .a ; :.i n !

-

; - 3 .;
,

C l s . | '5 | h
~ ~

grt ; 7;:

j'. - 2 *
: . 9

|uy~.._' , I - i_ l '-- |
,

|- *
.

. -

. .. ; .2
- -

| pZ " . ', i
'

9
.

'. %
| w.-p _ i

m
1 3 . <: . j .

*** f h i * '- .

. - ' . ' " <.| 'N,-
i ~

|- u ! .t i Ii t i, . 7 ; I - -

- a .
|

.

CO M j "jg., -( _- . ' .- .; _. .- i . - _'. :
iw w.

2 2.; ;
. -

. .. . ,
. _

-,t.- -y v.4, - - - 3 -mnv , , , - . . 4.m, v -y--r-.-, .-%+.%.., m..-,.w.m. ...m.-.- rr,h,..,- . - - - , m,--r-.----s.-.m. ,-e,*w-v.m-
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Page 1 of 3

PAGE 1 OF 3 -

TRANSFORhER DATA SHEET

UhTT 1
Main Tnnsformer (X-01)

Serial No. 7001702, 7001703, 7001704, & 7001705
.

AVAILABLE TAPS DIAL POSmON
-

F37 roo L7 1

S2 rom KV 2

fl15e3 K7 3

F60 ooo KV V

417 5co KV 3~

CUPJGNT DIAL POSmON 4

Unit Auxiliarv Transformer (X-02)
Sedal No. H409011

AVAILABLE TAPS DIAL POSmON
2n ne KV 1

2: o9 KV 1
2/Soo KT - 3

23 4c1 KV t
t o 40.5" KV r

CURRENT DIAL POSITION 3

Startuo No - 1 Transfonner (X-03) ~
Sedal No. H409012

AVAILABLE TAPS DIAL POSmON
_ anr KV i"

in e n KV 2

2!roo KV 3

2eH2. KV 4

23'h r KV r

CURRENT DIAL POSmON 9

Verified _dd 2Ob't. Date lo u4 \H

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



. _- - -.

.

Attachment 05
Calc 92-E-0065-01
Page 2 of 3

PAGE 2 OF 3

Startun No. 2 Transfonner (X-04)
Serial No. H409010

! AVAILABLE TAPS DIAL POSITION
f(Mro KV I

kour ~ KV 1

1576o6 KV 3

in 67 r KV V .

I49150 K7 I

CURRENT DIAL POSITION _3L_
c

UNTI' 2 .

Main Power Transfonner GX-01)
Serial No. H409949, H409950, & H409951

AVAILABLE TAPS DIAL POSITION
n7506 KV I ,

525teo KV 2.

_5 2 raa KV 3
Soe oo* KV 4

'rfr75Bo K7 f

CURRENT DIAL POSITION 8+
.

Unit Auxiliarv Transformer GX-021
Serial No. H409966

AVAILABLE TAPS DIAL POSITION
2:.570 KV l

ro% KV 1.

U9o KV 3

lo4(o KV P

u nae KV r

CURRENT DIAL POSITION _1_

Verified AI_2/I/l Date 10 \2t \9/

.

_. 9 , . , - . _ _ _ ,, . . - , _ y ..,-- - --,c-



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

3..

Attachment 05.

Calc 92-Fe0065-01
Page 3 of 3

PAGE 3 OF'3

Stanun No. 3 Transformer QX-03)
Serial No. H409965

*

AVAILABLE TAPS DIAL POSmON
n57, KV. I

21e to KV- 2.

af roa - KV 3

vote KV t
,

um KV r
.

'O

CURPINT DIAL POSmON -

5WITCHYARD .

Autotransformer
Serial No. D-596828, D 596829, D 596830, & 3-596831

AVAILABLE TAPS DLAL POSITION
prole KV I

?! 2 roo - KV 1

f60000 KV 3

48 ~7.co K7 4

4750o6 KV r

CURRENT DIAL POSITIOh l__y

.

Verificd & }},'s. Date la %1 \9

_ _ - _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ .
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'
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PAGE 1 OF 6 -

. LOAD CENTER TR.ANSFORhER DATA SHEET
.

UNIT l '
B1 Load Center Transformer N-1)

Serial No.18879

AVAILABLE TAPS DIAL POSITION
4360V _ __ A

4260V- B
4160V C
4055V- D
3950V E !

CURRENT DIAL POSmON C

B2 Load Center Transformer N-2)
Sedal No.18877

AVAILABLE TAPS DIAL POSmON.

4360V A
R60V B '

4160V C
4055V D
3950V E

CURRENT DIAL POSmON C

B3 Load Center Transformer (X-3)
Serial No.18882

AVAILABLE TAPS DIAL POSmON '

4160V A
4260V- B
4160V C
4055V D
3950V E

CURRENT DIAL POSmON C

Verified SE 1//)' _ Date ? \ 3 \h

Verified M] Date 4 6 \?L i

1

m



. .

'. = Attachment 06
Calc 92-E-0065-01

- . -

Page 2 of 6

PAGE 2 Cr 6
,

B4 Load Center Transformer (X-4)
Serial No.18878

AVAILABLE TAPS DIAL POSmON
4360V - A
4260V B
4160V - C
4055V D
3950V E

CURRENT DIAL POSmON _C_
'

B5 Load Center Transformer (X-5)
Serial No.18880 -

AVAILABLE TAPS DIAL POSmON
4360V A
4260V _E_
4160V C
4055V D
3950V E

CURRENT DIAL POSmON D

B6 Load Center Transformer (X-61
Serial No.18881 -

AVAILABLE TAPS DIAL POSmON
43COV A

4260V B

4160 V_ C
4055V D
3950V _ _E_

CURRENT DIAL POSmON D

Verified E 1/Ibi Date V \3 \92

Verified _herbk Date 4 d i 9 2.
.

a
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! Attachment 06
'

Calc 92-E-0065-01-

~

Page 3 of 6

PAGE 3 OF 6 '

B7 Load Center Transformer O* 'A
Serial No. 93355E2

AVAILABLE TAPS DIAL POSmON
4360V A
4260V B
4160V, C
4055V D
3950V E

CURRENT DIAL POSmON C -_-

UNIT 2 -

1B1 Load Center Transformer (2X-21)
Serial No. 21288-B01

AVAILABLE TAPS DIAL POSmON
4360V A

4260V B

4160V C
4055V D
3950V E

CURRENT DIAL POSITION C

2B2 load Center Transformer (2X-22)
Serial No. 21288-A01

~

AVAILABLE TAPS DIAL POSITION
4360V A
4260V B

4160V_ C
4055V D
3950V E

CURRENT DIAL POSITION C

Verined X 22/2.A Date 4 \ 3 \Q

Vedfled On'-@r$ Date4 \d \91
u .

.

. . . .is
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'. Attechment 06 ).

Calc 92-E-0065-01 |.

Page 4 of 6 I

PAGE 4_OF 6 ,

2B3 Load Center Transformer CX-23)
Serial No. 21288-A02

,

AVAILABLE TAPS DIAL POSmON
4360V A
4260V B
4160V C
4055V D
3950V. E

CURRENT DIAL POSmON c

2B4 Load Center Transformer OX-24)
Serial No. 21288-B02 -

AVAILABLE TAPS DIAL POSmON
4360V A
4260V B
4160V C

,

4055V D
3950V E

CURRENT DIAL POSmON r_

2B5 Load Center Transformer CX-25)
Serial No. 21288-B03

AVAILABLE TAPS DIAL POSmON
4360V A

4260V B

4160V C

4.Q51V_ D
3950V E

CURRENT DIAL POSmON - D

Verified X 2/ Date V \ 3 W

Verified _N / AN Date 4\ 6 \?2-/
f v

.

v e- - ~ w , - -,-nv, ,- r- --,. = , v
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-
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'
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PAGE 5 OF 6

2B6 Load Center Tmnsformer (2X-261
Serial No.188S3

AVAILABLE TAPS DIAL POSmON I
4360V A !

4260v P._ l
4160V C
4055V D
3950V F

CURRENT DIAL POSmON D

?_B7 Load Center Transformer (2X-29
Serial No. 21288-C01 -

AVAILABLE TAPS DIAL POSmON %
436QL A
4260V B
4160V C
4055V D
3950V E

CURREST DIAL POSmON C

2B8 Load Center Transformer (2X-28)
Serial No. 21288-B05

AVAILABLE TAPS DIAL POSmON
4360V A
4260V B

4160V C
4055V D
3950V E

CURRENT DIAL POSmON L

Verified __8d 22//$u Date e \t \Q

Verified Cr/~40 Date \6i 92-
i

.
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Attachment 06. ,
'

Calc 92-E-0065-01
,.

Page 6 of 6

PAGE 6 OF 6 ' ,

2B9 Load Center Transformer QX-29)
Serial No. 212b8-D01

.

AVAILABLE TAPS DIAL POSmON
4360V A

_4260V B
_4160V C
4055V D
3950V E

CURRENT DIAL POSmON C

2B10 Imad Center Transformer QX-30)
Serial No. 212SS-E01 -

AVAILABLE TAPS DIAL POSmON
4360V A
4260V B
4160V C
4055V- D
3950V E

CURRENT DIAL POSmON C

.

Verified _&A 2 A- Date Y \ ( \TL

Vei5-1 p'w%f Date 9 \4 \4 ?_

.

1

l

'

l
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.t
TRANSFORMER TEST REPortT '.

I
techt:el-Arkansas Power & !ight '

eva:x Ast,
11-20 -72cATE cr itsT evacx Asta s cacta no. wre s. arr. no.48-21288

ryp[_ CA. pusr Three cy:Lis 60 .iusutATims flu to C 2 t'6
4150 volt: 480Y/277 veLTs volts_

vincinc * 10_00 _ vikDiac 2 1000 '8CIN: 3 -

,,a n,4 xv.

a[5tSTANOC5. (JC: TINO Ovo#ENT. L C 5515. AN D iM'C0aNCE a81 easto on noe at s a ri.s unit s: otmen.
etst statto. Lessti an8 accWLatica aat easte on vat?witta .tasua rut a t s, ros feett.euagt taans.
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CALC 92-E-0065-01
PAGE 1 OF 1

ATTACllMENT 13

SERVICE WATER PUMP ACCELERATION CALCULATION

2 2Motor & Pump WK =9941b-ft (Per Attachments 12 & 15)
RPM (Synchronous)=900 (Per Attachments 11 & 15)

(aft, +hfT,.) _ (LT, +LT,.) (Per Reference 2.6, pages 6-38 thru 6-39)
2 2

2

TIbiE'= {HX x (RPhi, - RPhi,~,))
3

(308 x NT,) (Per Reference 2.6, page 6-38)

% SYNCH. MOTOR' LOAD' NET TIME
SPEED TOROUE (MT) TOROUE (LT) IOROUE (NT) (SECONDS)

0 3040 665 - - - - - ----------

5 3040 285 2562 0.056618
10 3040 143 2826 0.051389
15 3040 71 2933 0.049514
20 3040 143 2933 0.049514
25 3040 261 2838 0.051172
30 3040 380 2719.5 0.053402
35 3040 523 2588.5 0.056104
40 3040 760 2398.5 0.060549
45 3040 903 2208.5 0.065758
50 3040 1140 2018.5 0.071948

-

55 3040 1378 1781 0.081542
60 3040 1615 1543.5 0.094089
65 3040 1000 1282.5 0.I13237
70 3040 2233 973.5 0.149180
75 3268 2613 731 0.198669
80 4104 2945 907 0.160118
85 5092 3420 1415.5 0.102597i

90 5928 3800 1900 0.076435
95 5700 4180 1824 0.079620
98 4560 4560 760 0.103187

Total 1.724642

1. Per Attachment 14

- _ _ _ - ___________ - _-___ - _______ _ __________ -_-____- _ ____________ - ___ _ - _____-___ _ ________ _ ______________,
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Attachment 30
Calc 92-E-0065-01

TABLE 1 Page 1 of 1

DATA FOR ANO 161 r:V BUS

POSITIVE SEC.
3 PHASE THS/ENIN VOLTAGE

FAULT MVA IMPEDENCE V inovenin

ASSUMED CONDITION (MVA) (pu) (i) (pu) (2)

1. Normal Condition (3) 4664.0 0.00102 e j0.02i42 1.0290

2. Outage Condmon (4) 4111.0 0.00152 m jo.0242S 1.0375

3. ANO Units and 500/161 kV 1453.0 0.01007 -- jo.07005 1.0203

auto out c' service.

4. ANO Units. 500/161 kV 60s.0 0.C2295 - jo.ic273 1.041

auto, and AND RusselWille
East 161 kV line out cf se vice.

5. ANO Units. 500/161 kV 1315.0 0.01201 + j0.07492 0.9912

auto, and Dardanelle Dam
out Cf service.

(1) Thevenin impedance values given in per unit on 103 MVA base.
(2) Voltage at tne ANO 161 KV bus for the acsumed condition

using 1992 summer peak conditions with no ANO plant Ica; modeled
on the ANO 161 kV bus. The two proposed 161 kV caoacitor ,

banks (ANO & Russ. E.) and autotransformer tao enange at
A 3yflower is assumec in service.

(3) Normal Conditions assume ANO units are on line and
transmission facilities are in service.

(4) Outage conditions assume AND units are cf'line and transmission
facilities are in cervice.
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NITACIIMENT 31

SYSTEM NETWORK DIAGRAM
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Single-Phase Voltage Relays C41c 92 ELOO65-01 to is.. 7 2
Elge i or i name 5

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .....r......
SPECIFIC 4TIQE3

A
[ ) Input Circuit:
N Rating: 160V, 50/60 Hz. continuous.--

.

300V. 10 seconds.

Burcen: 1.2 VA, 1.0 pf at 120 vo'Ita.

Taps: available mocels include:
Types 27. -270 -27H 60 70, 80, 90, 100, 110v
Types 270. -27H: 30, 35, 40, 45, 50, 55v i

15, 18, 21 24, 27, 30v

Types 590 -59H: 100, 110 120. 130, 140, 150v I
60, 65 70, 75, 80 90v

Differential between Ceerste and Roset Voltages:
Type 27- less than 0.5 percent.
Types 270 -27H. ITE-59D. -59H: approximately 3 percent. I

( \ |

\ ,/ Operating Time: See Time-Voltage characteristic curves that follow.

Output Circuit:
,

Eacn contact a 125 vce; 30 ampore triccing cuty.
5 ameere continuous. |

0.3 amcere break.

Operating Temeerature Range: -30 to +70 deg. C.

Control Power:
Models available for 48/125 vec e 0.08 A max.

48/110 vcc e 0.08 A max.
24/ 32 vcc e 0.08 A max.

<-x 120 vac 50/50 Hz. e 0.08 A.

Allowable variation: 24vcc nominal: Ig- 29 vccw
*22vcc 25- 38
*48vdc 38- 58
*110vec 88-125
*125voc 100-140 .
*120vec 95-135 vac

Tolerances: Coerating Voltage: +/. 5s These tolerances are based on the
Operating Time: +/-10% printed dial markings. By using

the calibration Crocedures given
later in this book, the relay may
be set precisely to the desirec
values of coerating voltage ano'~

O) ~
celay witn excellent repeataciltty./

Aeceatac111ty: variation in opersting voltage for a 10 volt variation
in centrol voltage: 0.2 volt, typical.

variation in operating voltage over the temperature
range 20-40 deg C: 0.5 volt, typical.

01 electric strength: ,

1500 vac. 50/60 Hz., all circuita to ground.

Seismic Caoability:
More that 69 ZP4 biaxial broacbanc multifreovency vibration
w i tr r. t drmage or malfunction. (ANSI C37.98-1978)

.

i t
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ATTACIIMENT 33 cri.c 92.twocs-ci
PAGl.101 3

IJNff 1 LOOP LOAD.S

* A3 LOAD lip PF RUNNING

KW KVAR '

. _ _ _ =

Service Water INmp P4 A 350 88 5 280.9 147,8

Primary Make Up P36A 700 91.8 570 0 246 2

Emergency Feedwater Pump P7H 700 92.9 550 0 219.1

Total 1400.9 613.1
._ _

_

r

*B5 LOAD llP EFF PF RUNNING
.

KW KVAR.

Pressuruer Proportional Heaters Group kl3 - 100 103 64 0 0

inverter Yll - 90 0 R$ 0 7.0 43

Pipmg liti Xfrm XL15 - 95 0 95 0 30 0 99

Battery Charger D03 - R$ 0 70 0 36 0 36 7

Instrument AC XImr X6A - 95 0 95.0 30 0 99

Inverter Y13 - 92 0 85.0 7.0 4.3

* Computer Power Supply Y:6 - 92 0 90 0 9.0 44

* Instrument Air Dryer hil 100 100 24 0

'Ct. Air Em Unit CLR VUC9 - " " 15.0 0
, ,

* Power Supply Inverier Y:5 - 92 0 E5 0 7.0 4.3

Instrument AC Panel Y3 - 96.9 75 0 4.5 40

*AB Lighting Panel 1PC - 100 100 33 0 0

'Pressuriier Proportwnal litr. Rub.14&l5 100 100 54.0 0

* Lighting Xfmr XL7 - 96.9 75.0 23.1 20 4

EDG Room Exhaust fan VEF:4A 7.5 &4.5 60.5 66 4.9

EDG Room Ext.aust Fan VEF 4B 7.5 84.5 80.5 6.6 49

Diesel G nerator i Oil Circulatmg Pump Ph1106A3 0 75 72.0 09 0 04 0B

Elect. Room Emergency Cluher VCil4B 40 0 90 0 B5.0 33.1 20.5

Diesel Generator 1 Soak Back Pump Ph1106A: 10 70 0 69.0 1.0 10

Diesel Fuel Xfer. Pump PN110A 0.5 70.0 58 0 0.5 0.7
_

Ph1U Pump Auxihary Lube Oil Pumn P64A 0.5 70 0 58 0 0.5 0.7

Relay Room Unit Clr VUC4 A 0.75 72 0 66 0 0.8 0.9

S DC Room Unit Ctr VUCl4C 1.5 77.5 69.5 1.4 1.4

5 Electrical Room Unit Clr VUCl4D 05 75 5 61.0 0.5 06

Battery Room Eshaust ran VEEN133 1.0 78 5 73.0 10 09

i

. . . . . . . . .. . . -
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ATTACHMENT 33 cuc 92.c4065.oi
PAGl: 2 OF 3

-

*D5 LOAD HP EFF PF RUNNING

KW KVAR
Pir u Pump Room Clr VUC7A 7.5 li d 0 78.5 67 5.3

SW System Radation Monitor RE3814 30 78 6 88.8 2.8 1A

Swiktgear koom Und Ctr VUC2B 20 84 0 85 7 1.8 1.1

* Electric.1 Equipment Raom Essp. VUC13B 0.75 72 0 69.0 0.8 08 -

* Electrical Equipment Room Essp. VUCl3A 0 75 72.0 69.0 0.8 08

* Electrical Equipment Room Cond. VElB 10.0 85 5 P,0.5 8.7 64

* Electrical Equipment Room Cond. VEI A 10.0 85.5 80.5 8.7 64

'AB Switchscar Room Clr VUCM2A 20 84.0 85.7 1.8 1.1

'AB Sv.hchgear koom Clr VUCM2C 2.0 84 0 85.7 1.8 1.1

*RCP BU Bis Labe Oil Pump PM82A 0.5 70 0 58 0 0.5 0.7

'RCP BU D.'S Lube Oil Pump PMB2B 05 70 0 58 0 05 0.7

*RCP BU D'S Lube Oil Pump PMB2C 0.5 710 58 0 05 0.7

'RCP BU B's Lube Oil Pump PM82D 0.5 70 0 58 0 05 0.7

*CR Air EM Unit CLR VUCM9 18 " " 15.5 12 1

Pent. Room Exhaust ran VEF38A 10 0 84 0 87.0 8.9 50

*PMU Pump Rnom Clr VUC7B 7.5 84.0 78.5 6.7 5.3

DSI System rim RE3809 3.0 78 6 88.8 2.8 1.4

Di!R Room Urdt CLR VUCMI A 10 0 87.5 79.0 8.5 66

Reactor Building CLR fan VSFMIB 125.0 92.0 88 0 82.6 44 6

Reactor Build ng CLR fan VSFMI A 125.0 92 0 88 0 82.6 44 6

* Turbine Turning Gear KM6 50 0 917 86 0 41.1 24.4

*T!G Beanng LiR O.! Pump PM76 20 0 88 5 84.0 16 9 10 9

*T/G Emergency Beanny Od Pump PM20 60 0 90.3 84 0 49.5 32.0

*Borie Acid Pump PM39A 2.0 B3.0 88.0 1.8 1.0

* Boric Acid Purnp PM39B 2.0 83.0 BB 0 1.8 1.0

Dih Flume Psd. Monitor RE3618 30 80 0 91.5 2.8 1.2

j int Cig System R/M RE2236 3,0 78.6 88 8 2.8 1,4

Spent Fuel Pool Circuhting Pump PM40A 40 0 87.8 85 3 34.0 20 8

Instrument Air Compressor CM2A 50 0 91.1 82.9 40 9 27.6

Control Room Chdier VCH2A 75 0 90.9 84 0 61.5 39 7,

| Total 921.4 442.3
_.

'A4 LOAD HP PF RUNNING

KW KVAR
_

Service Water Pump P4C 350 88.5 280.9 147.8

Primary Make.Up P36C 700 91 8 570.0 246.2

{ Total 850.9 394.0

|
|

|
|

{
t

_
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ATTACIIMENT 33 cac 92 c-oo6sai
PAGl: 3 OF 3

*B6 LOAD HP EFF PF RUNNING

KW KVAR
Inverter Y22 - 92 0 85.0 6.0 3,7

inverter Y2B - - 8$ 0 3.0 1.9
-

Battery Charger D04 - 85.0 70 0 39 0 39.8
- -

Instrument AC Xfmr X6B - 95.0 95.0 33 0 99
'

Pressuruer Proportional Heaters Group #14 - 100 100 84.0 0

inverter Y2_4.
- 92.0 85.0 60 3.7

Pipiag lit. Traraformer XLl6 95 0 95.0 30.0 9.9-

Instrument AC Panel Y4 - 96.9 75.0 4.5 4.0

EDG Room Exhaust Fan VEF24C 7.5 84.5 80.5 66 4.9

EDG Room Exhaust ran VEF 4D 7.5 84.5 80.5 6.6 4.9

Diesel Generator 2 Oil Circulaimg Pump PM106B3 0.75 72 0 69.0 08 0.8

Emergency Chiller VCll4 A 40.0 90 0 85 0 33.1 20.5

Diesel Generator 2 Soak Back Pump PM106B2 10 72 0 69 0 1.0 1.0

Diesel Fuel Xfer. Pump PM16B 0.5 70.0 58 0 05 0.7

Relay Room Unit Clr VUCM4B 0.75 72 0 66 0 0.8 0.9

N DC Room Unit Clr VUCl4A 1.0 78 5 73 0 1.0 09

PMU Pump Ausihary Lube Oil Pu np PM64C 0.5 70 0 58 0 05 0.7

N EL Room Unit Clr VUCl40 0.5 75.5 61.0 05 06

PMU Pump Room Clr VUC7C 7.5 84.0 78.5 6.7 5.3

f Battery Room Exhaust ran VEFM34 1.0 78.5 73.0 0.9 09

SW System R/M RE3815 30 80 0 88.5 28 1.5

Switchgear Room Unit Clr VUC2D 2.0 84 0 85.7 1.8 1.1

_DilR System R!M RE3810 1.0 78 6 88.8 28 1.4

DilR Room Unit CLR VUCMIC 10 0 87,5 79.0 8.5 66

Reactor Buildm 'LR Fan VSFMIC 125 0 92 0 89 0 82 6 44 6

Reactor Building CLR Fan VSFMID 125 0 92.0 88.0 82.6 44.6

Stack Rad Monitor RE7400 2.0 80 0 84.0 1.9 1.2

Instrument Air Compressor CMOB 30 0 91.1 82.9 40.9 27 6

Control Room Chiller VCil B 75 0 90 9 84 0 61.5 39.7

Total 546.9 283,3

' Swing Loads Note. Running Loads =(llP x 0 7456)'Eff
! " 2-7.5 lip 78,5 % pf

13.0 lip 80.0% pf
Obtained from Ref. 2.1 with (U exception of Battery Room Exhaust Fans VEFM33 (1KW) & VEFM34 (0 9KW) and Electrical4

Equipment Room Evaps. VUCl3A & VUC13B,0 BKW cach which are added since they could be running although veryi

i sniermittently, Pnmary Makeup Pump Aux Lube Oil Pump PM64B,0 SKW which is removed since it only runs,if the swing
; pump F36B is running. Load Center Transformer losses are also removed, since DAPPER calculates it and Control Room
j Emergency lleater/ Cooler 2VUC278-2 (58 4KW) is removed since it is only fed from Unit 1, if Unit 2 is in an outare (not

MSLBh

I
.
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AttBchment 3$. '

Calc 92 60065 01
Page 1 or1

ARKANSAS NUCLEAR ONE PAGE: 2

SIMS JOB ORDER ATTACHMENT
THIS DOCUMENT IS PART OF A JOB ORDER

*

PACKAGE AND IS NOT TO BE SEPARATED FROM IT

.

Jo# 00335618 JR# 871068 Work Center MNTC ATTACHMENT OF

Work Desc CRAFT IS TO TAKE VOLTAGE, CURRENT. AFD POWER FACTOR READINGS
ON EACP LOAD PHASE, AND SUPPLY RESULTS TO BRAD RISNER,
DESIGN ENGINEERING. SEE JOB ORDER ATTACHMENT ,

Comp 2B-51A3 CKTBRK
Cemp Desc 2XI3, INSTFUMENTATION Loc RAB-374-C-3.5

TRANSFORMER Work Type CM

PLANNERS NOTES

BRAD RISNER, (8512) HAS REQUESTED THAT THESE READINGS BE TAKEN AND THE RESULTS
iGIVEN TO HIM. THIS JOB ORDER IS FOR DIE CRAFT TO PERFORM THIS WORK.

NO LEADS ARE TO BE LIFTED AND E12CTRICAL ISOLATION CAN NOT BE OBTAINED, THE
CRAFT ARE TO USE THE SAFETY PRECAUTIONS AS DIRECTED BY THE SUPERVISOR IN
PERFORMING THIS WORX.

VORK SCOPE

I. TAKE, RECORD, AND SUPPLY RESULTS, OF THE VOLTAGE, CURRENT, AND POWER FACTOR
OF CIRCUIT BREAKER 2B51-A3.

LEFT PHASE

O7 bb1VOLTAGE.S 9 3 VAC CURRENT AM S POWER FACTOR

MIDDLE PHASE

VOLTAGE A9I VAC CURRENT /O.I AMPS POWER FACTCP b.S

RIGHT PHASE

POWER FACTOR 3 /. k/O. b AMPSVOLTAGE dlO VAC CURRE)(T

SUPPLY A COPY OF RESULTS TO BRAD RISNER, GSB-3E.

POST MAINTENANCE TEST .

NO CORRECTIVE MAINTENANCE PERFORMED BY THIS JOB ORDER, No PMT REQUIRED.
-4

REVIEWED AND AGREED TO BY M ' & '# DATE // / /

-TNGINEERING SIGNATURE /'
-

,
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Calc 92-F 0065-01
l' age 1 of 1

ARXANSAS NGCLEAR ONE PAGE: 2
SIM5 JOB ORDER ATTACHMENT

-

THIS DOCUF.ENT IS PART OF A JOB ORDER
PACKAGE AND IS NOT TO BE SEPARATED FRCM IT

'

Jo# 00855703 JR# 871069 Work Center HNTC ATTACHMENT OF
Work Dese CRAFT IS TO TATI VOLTAGE, CURPIh7, AND POWER FACTOR READINGS

ON EACH LDAD PHASE, AND SUPPLY RESULTS TO BRAF RISNER,
DESIGN ENGINEERING. SEE JOB ORDER ATTACHMENTComo 2B-51D1 CKTBRK

Comp Desc 2X-11 INSTRUMENTATION Loc RAB-374-C O.5
TRANSFORMER Work Type CM

PLANNERS NOTES

_

BRAD RISNER, (8512) HAS REQUESTED THAT THESE READINGS BE TAKEN AND THE RESULTS '

GIVEN TO HIM. THIS JOB ORDER IS FOR THE CRAIT TO PERFORM THIS WORK.

NO LEADE ARE TO BE LITTED, AND ELECTRICAL ISOLATION CAN NOT BE OBTA7NED, THE
CRAFT ARE TO USE THE SAFETY PRECAUTIONS AS DIRECTED BY THE SUPERVISOR INPERFORMING THIS WORK.

WORK SCOPE

1. TAKE, RECORD AND SUPPLY RESULTS, OF THE VOLTAGE, CURPINT, AND POWER FACTOR
OF CIRCUIT BREAKER 2B51-D1.

LEFT PHASE

VOLTAGE 27l VAC CURRENT /S' A AMPS POWER FACTOR A*

MIDD11 PHASE

VOLTAGE 3 7 A VAC CURRENTS I b AMPS POWER FACTOR-- C 3.I

RIGHT PHASE

VOLTAGE- J UI VAC CURRENT / 9 b AMPS POWER FACTOR __/,, S . 6

SUPPLY A COPY OF RESULTS TO BRAD RISNER, GSB-3E.

POST MAINTENANCE TEST
,

NO CORRECTIVE MAINTENANCE PERFORMED BY THIS JOB ORDER, NO PMT REQUIRED.
DOCUMENTED ON JOB ORDER 855618.

.
_ __ _ _ _ ' _ _ _ - - - _ - _ - - - - - _ - - _ - - _ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - ~
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Attachment 36~

Calc 92-E 0065 01 i

l' age 1 of 1 |
t

i

ARXANSAS NUCLEAR ONE PAGE: 2

SIMS JOB ORDER ATTACHMENT ,

THIS DOCUMENT IS PART OF A JOB ORDER
PACKAGE AND IS NOI TO BE SEPARATED FROM IT

J08' 00855706 JR# 871065 Work Center MNTC ATTACEMENT OF

Work Dese CRAFT IS TO TAXE VOLTAGE, CURRENT, AND POVER FACTOR READINGS
ON EACH LOAD PHASE, AND SUPPLY RESULTS TO BRAD RISNER,
DESIGN ENGINEERING. SEE JOB ORDER ATTACHMENT

comp 2B-54JI CKTBRX
Comp Dese POWER f LIGHTING PANEL Loc RAB-372-E-5.5

2S01/21PC Work Type CM

PLANNERS NOTES

BRAD RIShTR, (8512) HAS REQUESTED THAT THESE READINGS BE TAXEN AND THE RESULTS
GIVEN TO HIM. THIS JOB ORDER IS FOR THE CRAFT TO PERFORM THIS WORK. ,

NO LEADS ARE TO BE LITTED, AND ELECTRICAL ISOLATION CAN NOT BE OBTAINED, THE
CRAIT ARE TO USE THE SAFETY PRECAUTIONS AS DIRECTED BY THE SUPERVISOR IN
PERFORMING THIS WORK.

WORK SCOPE

1. TAXE, RECORD, AND SUPPLY RESULTS, OF THE VOLTAGE, CURREhT, AND POWER FACTOR
OF CIRCUIT BREAXER 2B54-J1.

LEFT PHASE
,)b2. [D AMPS POWER FACTORVOLTAGE M I VAC CURRENT

MIDDLE PHASE

POWER FACTOR N kVOLTAGE ) U VAC CURRENT M/ 5 AMPS

.RIGHT PHASE

51. V AMPS POWER FACTOR /MNVOLTAGEhD/ VAC CURRENT

SUPPLY A COPY OF RESULTS TO BRAD RISNER, GSB-3E.

POST MAIhTENANCE TEST ,

NO CORRECTIVE MAIhTENANCE PERFORMED BY THIS JOB ORDER, NO PMT REQUIRED.
DOCUMENTED ON JOB ORDER 855618.;

I

L
i

1
1- _
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Attachment 37
Calc 921L0065 01 1'

iPage1 orj

PAGE: 2
ARKANSAS NUCLEAR ONE

SIMS JOB ORDER ATTACHMENT '

THIS DOCUMENT IS PART OF A JOB ORDER
PACRAGE AND IS NOT TO BE SEPARATED TROM IT

JR# 871066 Work Center MNTC ATTACHMENT OF
Jo# 00855702
Work Dese CRAFT IS TO TAKE VOLTAGE, CURRENT, AND POVER FACTOR READINGS

ON EACH LOAD PHASE, AND SUPPLY RESULTS TO BRAD RIShER,
DESIGN ENGINEERING. SEE JOB ORDER ATTACEMENT j

CKTBRXComp 23-61C6 ;

Loc RAB-386.C 2.5Comp Desc INSTRUMENTATION XFMR 2XI4 iWork TFpe CH

PLANNERS NOTES

(8512) HAS REQUESTED THAT THESE READINGS BE TAKEN AND THE RESULTSBRAD RISNER,
GIVEN TO HIM. THIS JOB ORDER IS FOR THE CRAFT TO PERFORM THIS WORK.
NO IIADS ARE TO-BE LIFTED, AND EIICTRICAL ISOLATION CAN NOT BE OBTAINED THE
CRAFT ARE TO USE THE SAFETY PRECAUTIONS AS DIRECTED BY THE SUPERVISOR IN
PERFORMING THIS WORK.

WORK SCOPE

TAKE, PICORD, AND SUPPLY RESULTS, OF THE VOLTAGE, CURRENT, AND POWER FACTOR1.
OF CIRCUIT BREAKER 2B61-C6.

LEFT PHASE
I5 b3 .5 AMPS POWER FACTOR

*

VOLTAGE 7M VAC CURRENT

MIDDLE PHASE
80'I

VOLTAGE. VAC- CURRENT AMPS POWER FACTOR

RIGHT PHASE

CURRE)TT_ $ d AMPS POWER FACTOR
I VOLTAGE VAC

SUPP'.f a COPY OF FISULTS TO BRAD RISNER, GSB-3E.

5T MAINTENANCE TEST
,

L
.

I
~

NO CORRECTIVE MAI)TTENANCE PERFORMED BY THIS JOB ORDER, NO PMT REQUIRED.
DOCUME)(TED ON JOB ORDER 853618.

.

|

!
l'
l.

I-
t .
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Attachment 38
~

,

Calc 92.F 0065-01 ;
Page1 of1

ARXANSAS NUCLEAR ONE PAGE: 2
SIMS JOB ORDER ATTACHFINT.

THIS DOCUMENT IS PART OF A JOB ORDER -

PACKAGE AND IS NOT TO BE SEPARATED FROM IT

JO# 00853704 JR# B71067 Work Center MhTC ATTACHMENT OF

Work Der- CRAFT IS TO TAKE VOLTAGE, CURPINT, AND POWER FACTOR READINGS ,

'
UN EACH LOAD PHASE, AND SUPPLY RESULTS TO BRAD RISNER,
DESIGN ENGINEERING. SEE JOB ORDER ATTACHFINT

Comp 2B-61D1 CKTBRX
Comp Desc INSTRUMENTATION XFMR 2X12 Loc RAB-386 C 2.5

Work Type CM |

PLANNERS NOTES
-

BRAD RISNER, (8512) HAS REQUESTED THAT THESE READINGS BE TAKEN AND THE RESULTS
GIVEN TO HIM. THIS JOB ORDER IS FOR THE CRAFT TO PERF0PJi THIS WORK.

NO LEADS ARE TO BE LIFTED, AND ELECTRICAL ISOIATION CAN NOT BE OBTAINED, THE
CRAFT ARE TO USE THE SAFETY PRECAUTIONS AS DIFICTED BY THE SUPERVISOR IN
PERFORMING THIS WORK.

WOPJ SCOP.

1. TAKE, RECORD, ' AND SUPPLY RESULTS, OF THE VOLTAGE, CURRENT, AND POWER FACTOR
OF CIRCUIT BREAKER 2B61-D1.

IIFT PHASE
.

VOLTAGE VAC CURPINT AMPS POWER FACTOR

MIDDLE PHASE

b.b AMPS POWER FACTOR bl 3Db VAC CURRENTVOLTAGE

RIGHT PHASE

'1VOLTAGE N VAC CURRENT !4lo AMPS POWER FACTOR
4

SUPPLY A COPY OF RESULTS TO BRAD RISNER, GSB-3E.

POST MAINTENANCE TEST ,

NO CORPICTIVE MAINTENANCE PERFORMED BY THIS JOB ORDER, NO PMT REQUIRED.'

DOCU!:ENTED ON JOB ORDER 355618.

:

|

|

i
1 .
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' TAttachment 39.

Ccle 92-E-0065-01
,

Page1 of1
.!

PAGE: 2
ARKANSAS NUCLEAR ONE

SIMS JOB ORDER ATTACIF.ENT
THIS DOCUENT IS PART OF A JOB ORDER

,

PACKAGE AND IS NOT TO BE SEPARATED FRCH IT

>

ATTAQOtENT _ 0F
Jo# 00e:5705 JR# 871062 Work Center MhTC
Work Desc CRATT IS TO TAKE VOLTAGE, CURRENT, AND POVER FACTOR READINGS

ON EACH LOAD PHASE, AND SUPPLY RESULTS TO BRAD RISNER,
SEE JOB ORDER ATTACIDtENTDESIGN ENGINEERING.

CKTBRXComp 2B-64D2 Loc RAB-372 D-5.5Comp Desc 43LA, 208/I20 PANEL Work Type CM

PLANNERS NOTES
_.

BRAD RISNER, (8512) HAS REQUESTED TilAT THESE READINGS BE TAKEN AND THE RESULTS
GIVEN TO HIM. T1115 JOB ORDER IS FOR THE CRAFT TO PERFORM THIS WORK.
NO LEADS ARE TO BE LIFTED, AND ELECTRICAL ISOLATION CAN NOT BE OBTAINED TIIE
CRAFT API TO USE THE SAFETY PRECAUTIONS AS DIRECTED BY THE SUPERVISOR IN
PERFORMING THIS WORK.

;

WORK SCOPE

TAKE, RECORD, AND SUPPLY RESULTS, OF THE VOLTAGE, CURRENT, AND POWER FACTOR
I.

OF CIRCUIT BPIAKER 2B64-D2.
,

LEFT PHASE

VOLTAGE 2Y VAC CURPINT ll'o AMPS POWER FACTOR M8

MIDDLE PHASE
88 b8.5 AMPS POWER FACTOR2D VAC CURRENTVOLTAGE

RIGHT PHASE

VOLTAGE D1 VAC CURRENT 9.O AMPS POWER FACTOR %0

SUPPLY A COPY OF RESULTS TO BRAD RISNER, GSB-3E.
2

POST MAINTENANCE TEST .

NO CORRECTIVE MAINTENANCE PERFORHED BY THIS JOB ORDER, NO PMT REQUIRED.
DOCUMENTED ON JOB ORDER 855618.

I
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CALC 92-E-0065-01
PAGE 1 OF 1

ATI'ACIIMENT 41

HPSI PUMP 2P89A.B.& C ACCELERATION CALCULATION

Acceleratic,n Time at 90% Voltage
Motor & Pump Wyr=155.21b ft (Per Attachments 42 & 43)

2

RPM (Synchronous)=3600 (Per Attachment 29)

(aft, + aft,,i) (LT, 4 LT,.3) (Per Reference 2.6, pages 6-38 thru 6-39), ,

2 2

TIME'= (W1 x (RPhi, - RPhi,',))~
(Per Reference 2.6, page 6-38)

2

(308 x NT,)

(90% Voltage)
% SYNCH. MOTOR' LOAD' NET TIME

SPEED TOROUE (MT) IQROUE (LT) TOROUE (NT) (SECONDS)
0 504 120 ------ ---- - ---

200 511 70 412.5 0.244313
400 518 10 459.5 0.219323
600 533 30 490.5 0.205462
800 547 40 505 0.199562

1000 576 60 511.5 0.197026
1200 605 85 518 0.194544
1400 634 115 519.5 0.193992
1600 677 150 523 0.192694
1800 749 190 543 0.I85597
2000 878 235 601 0.167685
2200 1037- 285 697.5 0.144486
2400 1152 340 782 0.128873
2600 1210. 400 811 0.124265
2800- 1246 470 793 0.127086
3000 1246 540 741 0.136004
3200 1224 620 655 0.153861
3400 1138 690 526 0.191595
3500 1066 730 392 0.128544
3575 760 ~760 168 0.224953

Total 3.359875

1. Per Attachment 29

-e q m, g, ,- y .- 7 ,9-y,.-p-ae-- 9--4 d F ,wm-ryt+v-
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Attachment .82 IJ 7, 3gy/p SGf'/1BE#
Calc 92.E-0065-01

O 't *\ g f. J 77. $,f pq- 7 m, y , l' age 1 or t
r- Ys
'. ACentide.: Mr. Frank Glandori

.

.
Phoo.sel.34:1 .

Jelecopy Number : 1 513-341 3290

We need the wk for all molces. som of these motors wk are questiocable. Also, we seen the#
2

torque steed curve f or :P73. Please note that ?603 caotor w as obtained Itern the Waterf ord
Plant and its hp is $00 replacic; ide 450 hp.

Motor Serial Number. hf RPM f rarc e Volt Wk Scritee W T-I
I b - F T ',

D.

2735A 3-5117 90:0811 420 1780 S30 35 4000 48 Stray y o o,e
(2F353 8 3117 90:$:.11d30 1790 580 35 4000 at sprey

2P73 8 5114 90209 1 1 600 3!*! EEE US 4000 443 ETW

2PS9 A B-5114 9000512 600 3t*! 6BF US A 4000 7 HP1 / Q ,O
2Pt9B 8 shd-90:0513 600 357s $Es US 4000 1 IIPI
:P$rc S.5114.00:DS.I.1 600 3575 522 US 4000 ? HPI

:P60 A S 51'.i.90 0211 ASD 17$0 550 3 4000 ? LPSI - 20 0.0
:P60B 11117 90 33-11* $D0 I"50 550 CS 4000 200 L?SI y gjg,9

Nc:t: We are intt?ti ed .% any injcrmano.: you m y k:ve on th wk* of the cum,*:. Te app?t::a::
your tfforts in ::nsfy:ng tht: tequest.

David Shehaith 30! 37*.3!!i (Irliccy? 30] 37~.J3|9)
Ark:n::: Power and Ligh: C.n:p:ny
P.O.Sc: 331, LWie ?.xt, AL1::03

,

JPE *D O NOT Hi-WE M Y W O M DGA'
'

Oy 7yE JDK ' 0f 7 N n* ,PV M PS-
.

7~HE Si'ss.D 7cRG un c upp?E- Foz 2 P 725

K'. 3: : s '-- f.c N .c + ra 'i- A - 2231 Y
-

'

/S P 7 rp-C n'69

ucw:# f- /}s

7h/90
2050Vf"

#~

APR 111990

AAusAE . 0w n ug37 co.:

ELECTR:Cn. ! i c c.53;c.,y

=
,

e v - m - y m e y y - , - , ,w y .ge ,- m ,,,-y-
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/.ttachment 43-

Calc 92-E-0065 01-

l' age 1 of 1
,

I N G E R S O L L( g F A N D-

4

CUSTOF R SEVICE DEPT.
942 FMORIAL ? AR.K'4AY

PHILLIPS3URG, NE'4 J ESZY
.

DATE: 8'28- TO'
-

,

,

TO: Y uM s Ab
' y .

n#4>/
h'/

, -
ue-Ms / b

--

C CM?AS"f LOCATION

TELECOPIER NUM3ER /).:7>7~$ k 7

ygoy: /* E'/ 5 |2C i'.-)N'
_

t

- c-s - 7-- - 3. C N _ : (201) e59-70sgs

NUM3EF. OF PAGES BEING SENT /
(INCLUDING C O V e_.x )

! h,.- SPECIAL INSTRUCTIONS:

29 Ad &~ Az ~L:.a o o a
2 A > 4 c m E k d L.+ $ d e .un'a

<a / < .

_

.__

#
_ w

4 s-s - is =-=
a

. a

l &
_

S m

. -
, k. .n2 =5 i #

,

' o

}J
~

"

L ~ # S .L.. -

LOCA~ ION: 21 ?Q FLOOR S h _. ~~Z BUITnING

AUTOMATIC A_NSW~r E NUM3ER. (2013 859-852S_

a

o .~ , , , . . - - - , .w- ,, _ _ _ ..m...,. - - . - - - , + , , , - . , . . _ .,--. - -3---



Attichment 44
Calc 92 E-0065 01
l'a;:e 1 of 12

i

)
|

6

T=0-SECONDS, ST #2' Unit 2 MSLB Unit 1 LOOP
' SYSTEM VOLT =0.9912, Red Train Steady State, Green Train Sequencing
ENTERGY OPERATIONS INC.

DATE: 23 JUL 92
TIME:' 8 31 PM

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

ALL INFORMATION PRESENTED IS FOR REVIEW, APPROVAL
INTERPRETATION AhD APPLICATION BY A REGISTERED
ENGINEF.R ONLY
-----------------------------------..-------.----------------------------------

-DAPPER'(LOAD FLOW-AND-VOLTAGE DROP MINI / MICRO VERSION 3.5 LEVEL 2.1)
COPYRTGHT SKM SYSTEMS' ANALYSIS, INC. 1983
---- -----------.-----------------------------------------------------------

;
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- Attachment 44
-

Calc 92 E-0065 01
DATE:23'JUL 92 - TIME: 8 31 PM Page 2 d 12 PAGE 2
T=0 SECONDS,-ST #2 Unit 2 MSLB U:.it 1 LOOP
SYSTEM VOLT =0.9912, Red Train Steady State, Green Train Sequencing
ENTERGY OPERATIONS INC.

FEEDER DATA
===......===-======.===================================.=====================t

FEEDER'FROM FEEDER TO QTY VOLTS LENGTH FEEDER DESCRIPTION
NO NAME NO NAHE /PH L-L SIZE TYPE DUCT INSUL

..................====........= ====-==-==.. === = ...... ...... ... =... .=..

1-SYSTEM 200 161KV APL 1 161000. 1000. FT
IMPEDANCE: 3.1131 + J19.4200 OHMS /M FEET

'2001 2A1 2003 2A3 1 4160. 1000. FT |
IMPEDANCE- .0047 + J 1600 OHMS /M FEET

|
.

2001 2A1 2902 ST2-A 1 4160. 1000. FT
IMPEDANCE: .0000 + J 0000 OHMS /M FEET.

2002 2A2 2004 2A4 1 4160. 1000. FT
XMPEDANCE: .0047 + J 1600 OHMS /M FEET.

2002 2A2 2902 ST2-A 1 4160. 1000. FT
IMPEDANCE: .0000 + J 0000 OHMS /M FEET.

2006 A1 2008 A3 1 4160. 1000. FT
IMPEDANCE: .0000 + J 0000 OHMS /M FEET.

2007 A2 2009 A4 1 4160. 1000. FT
IMPEDANCE: .0000 + J 0000 OHMS /M FEET.

2901 ST2-CLR 2902 ST2-A 1 4160. 1000. FT
IMPEDANCE: .0005 + J 0220 OHM 3/M FEET.

2902 ST2-A 2006 Al 1 4160. 1000. FT
IMPEDANCE: .0000 + J 0000 OHMS /M FEET.

2902 ST2-A 2007 A2 1 4160. 1000. FT
IMPEDANCE: .0000 + J 0000 OHMS /M FEET.

====..========================================================================

SOURCE. BUS THEVENIN EQUIVALENT IMPEDANCE: 000000000 + J 000000000 OHMS. .

Calculated From Largest 3-PHASE Fault Contribution
===================u==========================================================

A

~ x+ -w~v ,a ,. --, ,we .me,a, , , - , , .,nr.,<s,..,n.- w---r.~,,e-,e<.,...., g,- -e,-- +v ,,s-- m q , m, , e, v .rv,~ -w r--,rm w e ,,y m ,-~ wg,-.



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

Attachmen! 44
Calc 92-E-0065-01

DATE:23 JUL 92 TIME: 8 31 PM 1%g 3 or l2 PAGE 3
T=0 SECONDS, ST #2 Unit 2 MSLB Unit 1 LOOP
SYSTEM VOLT =0.9912, Red Train Steady State, Green Train Sequencing
ENTERGY OPERATIONS INC.

TRANSPORHER DATA
==============================================================================
PRIMARY RECORD VOLTS PRI * SECONDARY RECORD VOLTS SEC NOMINAL

NO NAME L-L FLA NO NAME L-L FLA KVA
===============================n=========================u====================

2003 2A3 4055. 142, 3005 2B5 480. 1203. 1000.0
IMPEDANCE: 1.2315 + J 7.6110 PERCENT

2004 2A4 4055. 142. 3006 2B6 480. 1203. 1000.0
IMPEDANCE: 1.2438 + J 7.9432 PERCENT

2008 A3 4055. 142, 3105 B5 480. 1203. 1000.0
IMPEDANCE: 1.2396 + J 8.0046 PERCENT

2009 A4 4055. 142. 3106 B6 480. 1203. 1000.0
IMPEDANCE: 1.2532 + J 8.0126 PEPCENT

,

I

|

,

,'

I

|

o
|

r
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Attachment 44
- Cah 92 E-0065-01

DATE:23 JUL 92 TIME: 8 31 PM Pge 4 d 12 PAGE 4
T=0 SECONDS, ST #2 Unit 2 MSLB Unit 1 LOOP
SYSTEM VOLT =0.9912, Red Train Steady State, Green Train Sequencing c

ENTERGY OPERATIONS INC.

TRANSF0RMER DATA (THREE WINDING)
==============================================================================

BUS VOLTS * BRANCH % IMPEDANCE NOMINAL
DATA NO NAME L-L * DATA R X KVA

==e===========================================_===================r===========

PRIMARY 200- 161KV APL 161000. * PRI-SEC .2000 + J 4.7800 15000.0
SECONDARY 1200 H BUSES 6900. * PRI-TER .1900 + J 4.6000 12600.0
TERTIARY 2901 ST2-CLR 4160. * SEC-TER 3700 + J 8.9000 12600.0
PRIMARY FIXED TAP: -2.5 %

|

l

i

!
!
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Atladunent 44
Calc 92 E-0065-01

DATE:23 JUL 93 TIME: 8 31 PM Page 5 of 12 PAGE S
T=0 SECONDS, ST #2 Unit 2 MSLB Unit 1 LOOP-
SYSTEM VOLT =0.9912, Red Train Steady State, Green Train Sequencing
ENTERGY OPERATIONS.INC.,

BRANCH L0AD DATA
=================================,====================,=========,=============

F-R'O M / TO BR. CONSTANT KVA CONSTANT Z CONSTANT I FLOW
BUS / BUS TYPE KVA %PF KVA %PF KVA %PF DIR. |

=============================================================================
;

i
1 SYSTEM i

200 161KV APL FEEDER 125 -82.0 !

3002 2A2 |

2004 2A4 FEEDER 125 -82.0
2902 ST2-A FEEDER 125- -82.0 REV

2901 ST2-CLR
2902 ST2-A FEEDER 125 -82.0

200-161KV APL
-2901 ST2-CLR TRANS. 125 -82.0

2004 2A4
3006 2B6 TRANS. 125 -82.0

,

~vr m.,nn -. . - . .--,n- .,-...a.
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Attachment 44
Calc 92 C-0065-01'

DATE:23 JUL 92 TIME: 8 31 PM Page 6 of 12 PAGE 6
T=0 SECONDS, ST #2 Unit 2 MSLB Unit 1 LOOP
SYSTEM VOLT =0.9912, Red Train Steady State, Green Train Sequencing
ENTERGY OPERATIONS INC.

BUS SPECIAL STUDY DATA
==============================================================================
* NO-* NAME * KW * KVAR * LOAD / GENERATION

==============================================================================
2003 2A3 2013. 1058. CONSTANT KVA LOAD

2008 A3 1401, 613. CONSTANT KVA LOAD
2009 A4 851, 394. CONSTANT KVA LOAD
3005 2B5 000. 490. CONSTANT KVA LOAD
3006 2B6 399. 1957. CONSTANT Z LOAD
3105 B5 921. 442. CONSTANT KVA LOAD

3106 B6 547. 283. CONSTANT KVA LOAD

;

I

|

1.

l

I

|

|

l. . _ . _ . _ _ _ __. __ .



Attacionent 44
Calc 92-E-0065-01

DATE 23-JUL 92 TIME:-8 31 PM- Page 7 or l2 PAGE 7
T=0 SECONDS, ST #2 Unit 2 MSLB Unit 1-LOOP
-SYSTEM VOLT =0.9912, Red Train Steady State, Green Train Sequencing
ENTERGY OPERATIONS INC.

*** SOLUTION COMMENTS ***
======================a==

SOLUTION PARAMETERS

PER UNIT DRIVING VOLTAGE : .9912
-BRANCH VOLTAGE CRITERIA : 4.00 %
-BUS VOLTAGE CRITERIA : 5.00 % |

EXACT (ITERATIVE) SOLUTION : YES
TRANSFORMERS MODELED : YES

<< PERCENT VOLTAGE DROPS ARE BASED ON NOMINAL DESIGN VOLTAGES >>
i

TOF SIZE: 58 ;

i

LARGEST LOAD: 2274.45 KVA ;

CONVERGENCE CRITERIA: .114 KVA
LARGEST BUS MISMATCH 2003 2A3 139.791 KVA |

LARGEST BUS MISMATCH 3005 2B5 15.080 KVA
LARGEST BUS MISMATCH 3005 2B5 1.956 KVA
LARGEST BUS MISMATCH 3005 2B5 .249 KVA
LARGEST BUS MISMATCH 3005 2B5 .031 KVA

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



Attachment 44
Calc 92-E-0065-01DATE:23 JUL 92 TIME: 8 31 PM PAGE 8Page 8 of 12T=0 SECONDS, ST #2' Unit _2 MSLB Unit 1 LOOP

SYSTEM VOLT =0.9912, Red Train Steady State, Green Train Sequencing
ENTERGY OPERATIONS INC.

BALANCED VOLTAGE DROP AND LOAD FLOW ANALYSIS (SPECIAL BUS LOAD REPORTocee**********************************************************************)***
VOLTAGE EFFECT ON LOADS MODELED TRANSFORMER VOLTAGE DROP MODELED
VOLTAGE DROP CRITERIA: BRANCH = 4.00 % BUS = 5.00
PER UNIT DRIVING VOLTAGE = .9912

LOAD BUS: 1 Si' STEM DESIGN VOLTAGE:161000 LOAD VOLTAGE:159583 %VD: .9
VOLTAGE ANGLE: .0 DEGREES-------------------------

LOAD TO: 200 161RV APL FEEDER AMPS: 33 VOLTAGE DROP: 848. %VD: .53
PROJECTED POWER FLOW: 7125. KW 5838. KVAR 9212. KVA PF: .77 LAGGING
LOSSES THRU-FEEDER: 10. KW 65. KVAR 66. KVA

LOAD FROM: **** SOURCE FEEDER AMPS: 33 VOLTAGE DROP: O. %VD: .00
PROJECTED POWER FLOW: 7125. KW 5838. KVAR 9212. KVA PF: .77 LAGGING
LOSSES THRU FEEDER: O. KW O. KVAR 0. KVA

LOAD BUS: 200 161KV AFL DESIGN VOLTAGE:161000 LOAD VOLTAGE:158735 %VD: 1.4
VOLTAGE ANGLE: .3 DEGREES-------------------------

LOAD FROM: 1 SYSTEM FEEDER AMPS: 33 VOLTAGE DROP: 848. %VD: .53
PROJECTED POWER FLOW: 7115. KW 5773. KVAR 9163. KVA PF: .78 LAGGING
LOSSES THRU FEEDER: 10. KW 65. KVAR 66. KVA

LOAD TO: 1200 H BUSES AND: 2901 ST2-CLR 3WXFMR AMPS: 33
PROJECTED POWER FLOW: 7115. KW 5774. KVAR 9163. KVA PF: .78 LAGGING

***XFMR TAPS -2.5%***

LOAD BUS: 1200 H BUSES *** NO LOAD SPECIFIED ***

LOAD BUS: 2001 2A1 DESIGN VOLTAGE: 4160 LOAD VOLTAGE: 4087 %VD: 1.8
VOLTAGE ANGLE: -2.2 DEGREES-------------------------

LOAD TO: 2003 2A3 FEEDER AMPS: 482 VOLTAGE DROP: 70. %VD: 1.69
PROJECTED POWER FLOW: 2931. KW 1751. KVAR 3414. KVA PF: .86 LAGGING
LOSSES THRU FEEDER: 3. KW 112. KVAR 112. KVA

LOAD FROM: 2902 ST2-A FEEDER AMPS: 482 VOLTAGE DROP: 0. %VD: .00
PROJECTED POWER FLOW: 2931. KW 1751. KVAR 3414. KVA PF: .86 LAGGING
LOSSES THRU FEEDER: O. KW 0. KVAR 0. KVA

._ _ .. -
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Attachmtnt 44
Cale 92 E-0065-01

DATE:23 JUL 92 TIME: 8 31 PM- Pap 9 M 12 PAGE 9
T=0 SECONDS, ST #2 Unit 2 MSLB Unit 1 LOOP
SYSTEM VOLT =0.9912, Red Train Steady State, Green Train Sequencing

- ENTERGY OPERATIONS INC.

BALANCED VOLTAGE DROP AND LOAD FLOW ANALYSIS (SPECIAL BUS LOAD REPORT)
*****************************************************************************
VOLTAGE EFFECT ON LOADS MODELED TRANSFORMER VOLTAGE DROP MODELED
VOLTAGE DROP CRITERIA: BRANCH = 4.00 % BUS = 5.00
PER UNIT DRIVING VOLTAGE = .9912

LOAO BUS: 2002 2A2 DESIGN VOLTAGE: 4160 LOAD VOLTAGE: 4087 %VD: 1.8
VOLTAGE ANGLE: -2.2 DEGREES- - - - - - - - - - - - - - - - - - - - - - - - - -

LOAD TO: 2004 2A4 FEEDER AMPS: 256 VOLTAGE DROP: 69. %VD: 1.67
PROJECTED POWER FLOW: 430. EM 1763. KVAR 1815. KVA PF: .24 LAGGING
LOSSES THRU FEIDER: 1. KW 32. KVAR 32. KVA

LOAD FROM: 2902 ST2-A FEEDER AMPS: 256 VOLTAGE DROP: O. %VD: .00
PROJECTED POWER FLOW: 430. KW 1763. KVAR 1815. KVA PF: .24 LAGGING
LOSSES THRU FEEDER: 0. KW 0. KVAR 0. KVA

'

LOAD BUS: 2003 2A3 DESIGN VOLTAGE: 4160 LOAD VOLTAGE: 4017 %VD: 3.4
VOLTAGE ANGLE: -3.8 DEGREES-------------------------

PROJECTED SPECIAL BUS LOAD: 2013. KW 1058. KVAR
LOAD FROM: 2001 2A1 FEEDER AMPS: 482 VOLTAGE DROP: 70. %VD: 1.69
' PROJECTED POWER FLOW: 2928. KW 1639. KVAR 3356. KVA PF: .87 LAGGING
LOSSES THRU FEEDER: 3. KW 112. KVAR 112. KVA

T

LOAD TO: 3005 2B5 TRANSF AMPS: 156 VOLTAGE DRO?: 120. %VD: 2.89
PROJECTED POWER FLOW: 915. KW 581. KVAR 1084. KVA PF: .84 LAGGING
LOSSES THRU .TRANSE : 14.7 KW 91.1 KVAR 92.3 KVA

LOAD BUS: 2004 2A4 DESIGN VOLTAGE: 4160 LOAD VOLTAGE: 4017 %VD: 3.4
VOLTAGE ANGLE: -2.4 DEGREES-------------------------

LOAD FROM: 2002 2A2 FEEDER AMPS: 256 VOLTAGE DROP- 69. %VD: 1.67
PROJECTED POMER FLOW: 429. KW 1732. KVAR 1784. KVA PF: .24 LAGGING
LOSSES THRU FEEDER: 1. hW 32. KVAR 32. KVA

LOAD TO: 3006 2B6 TRANSF AMPS: 256 VOLTAGE DROP: 496. %VD:11.91$
PROJECTED POWER FLOW: 429. KW 1732. KVAR 1784. KVA PF: .24 LAGGING
LOSSES THRU TRANEF: 40.3 KW 257.6 KVAR 260.7 KVA

. LOAD BUS: 2006 Al DESIGN VOLTAGE: 4160 LOAD VOLTAGE: 4087 %VD: 1.8
VOLTAGE ANGLE: -2.2 DEGREES-------------------------

LOAD TO: 2008 A3 FEEDER AMPS: 368 VOL'ATGB CROP: 0. %VP- .00
PROJECTED POWER FLOW: 2336. KW 1146. KVAR 2602. KVA PF: .90 L,.,3ING
LOSSES THRU FEEDER: 0. KW 0. KVAR 0. KVA
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Attaciunent 44
Calc 92 E-0065-01

DATE:23 JUL 92 TIME: 8 31 PM PAGE 10l' age 10 0f t,*T=0 SECONDS,-ST #2 Unit 2 MSLB Unit 1 LO PO
SYSTEM VOLT =0.9912, Red Train Steady State, Green Train Sequencing
ENTERGY OPERATIONS INC.

BALANCED VOLTAGE DROP AND LOAD FLOW ANALYSIS (SPECIAL BUS LOAD REPORT)
Gec**************************************************************************
VOLTAGE EFFECT ON LOADS MODELED TRANSFORMER VOLTAGE DROP MODELED
VOLTAGE DROP CRITERIA: BRANCH = 4.00 % BUS = 5.00
PER UNIT DRIVING VOLTAGE = .9912

LOAD FROM: 2902 ST2-A FEEDER AMPS: 368 VOLTAGE DROP: 0. %VD: .00
-PROJECTED POWER FLOW: 2336. KW 1146. KVAR 2602. KVA PF: .90 LAGGING
LOSSES THRU FEEDER: 0. KW 0. KVAR 0. KVA

ELOAD BUS: 2007 A2 DESIGN VOLTAGE: 4160 LOAD VOLTAGE: 4087 %VD: 1.8
VOLTAGE ANGLE: -2.2 DEGREES-------------------------

LOAD TO: 2009 A4 FEEDER AMPS: 222 VOLTAGE DROP: 0. %VD: .00
PROJECTED POWER FLOW: 1403. KW 709. KVAR 1572. KVA PF: .89 LAGGING
LOSSES THRU FEEDER: 0. KW 0. KVAR 0. KVA

LOAD FROM: 2902 ST2-A FEEDER AMPS: 222 VOLTAGE DROP: O. %VD: .00
-PROJECTED POWER FLOW: 1403. KW 709. KVAR 1572. KVA PF: .89 LAGGING
LOSSES THRU FEEDER: 0. KW 0. KVAR 0. KVA

LOAD BUS: 2008 A3 DESIGN VOLTAGE: 4160 LOAD VOLTAGE: 4087 %VD: 1.8
VOLTAGE ANGLE: -2.2 DEGREES-_-_---------------------

PROJECTED SPECIAL BUS LOAD: 1401. KW 613. KVAR
LOAD FROM: 2006 Al FEEDER AMPS: 368 VOLTAGE DROP: 0. %VD: .00
PROJECTED POWER FLOW: 2336. KW 1146. KVAR 2602. KVA PF: .90 LAGGING
LOSSES THRU FEEDER: 0. KW 0. KVAR 0. KVA

LOAD TO: 3105 B5 TRANSF AMPS: 152 VOLTAGE DROP: 108. %VD: 2.60
PROJECTED POWER FLOW: 935. KW 533. KVAR 1077. KVA PF: .87 LAGGING
LOSSES THRU TRANSF: 14.1 KW 91.3 KVAR 92.4 KVA,

LOAD BUS: 2009 A4 DESIGN VOLT,TGEt 4160 LOAD VOLTAGE: 4087 %VD: 1.8
VOLTAGE ANGLE: -2.2 DEGREES-------------------------

PROJECTED SPECIAL BUS LOAD: 851. KW 394. KVAR
LOAD FROM: 2007 A2 FEEDER AMPS: 222 VOLTAGE DROP: 0. %VD: .00|

PROJECTED POWER FLOW: 1403. KW 709. KVAR 1572. KVA PF: .89 LAGGING
LOSSES THRU FEEDER: 0. KW 0. KVAR 0. KVA

LOAD TO: 3106 B6 TRANSF AMPS: 90 VOLTAGE DROP: 23. %VD: .56
PROJECTED POWER FLOW: 552. KW 315. KVAR 635. KVA PF: .87 LAGGING
LOSSES THRU TRANSF: 5.0 KW 31.9 KVAR 32.2 KVA

|

;

|
|

_ _
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Attachment 44
Cale 92-E 0065-01

DATE:23 JUL 92 TIME: 8 31 PM PAGE 11py, 3 3 g p'T=0 SECONDS,_ST #2 Unit 2 MSLB Unit 1 LOOP
SYSTEM VOLT =0.9912, Red Train Steady State, Green Train Sequencing
ENTERGY OPERATIONS INC.

BALANCED VOLTAGE DROP AND LOAD FLOW ANALYSIS (SPECIAL BUS LOAD REPORT)
ene**************************************************************************
VOLTAGE EFFECT ON LOADS MODELED TRANSFORMER VOLTAGE DROP MODELED
VOLTAGE DROP CRITERIA: BRANCH = 4.00 % BUS = 5.00
PER UNIT DRIVING-VOLTAGE = .9912

LOAD BUS: 2901 ST2-CLR DESIGN VOLTAGE: 4160 LOAD VOLTAGE: 4117 %VD: 1.0
VOLTAGE ANGLE: -1.7 DEGREES-------------------------

LOAD TO: 2902 ST2-A FEEDER AMPS: 1258 VOLTAGE DROP: 30. %VD: .72
PROJECTED POWER FLOW: 7102. KW 5474. KVAR 8967. KVA PF: .79 LAGGING
LOSSES THRU FEEDER: 2. KW 104. KVAR 104. KVA

LOAD FROM: 200 161KV APL AND: 1200 H BUSES 3WXFMR AMPS: 1258
PROJECTED POWER FLOW: 7102. KW 5474. KVAR 8967. KVA PF: .19 LAGGING

***XFMR TAPS -2.5%***

LOAD BUS: 2902 ST2-A DESIGN VOLTAGE: 4160 LOAD VOLTAGE: 4087 %VD: 1.8
VOLTAGE ANGLE: -2.2 DEGREES-------------------------

LOAD TO: 2001 2A1 FEEDER AMPS: 482 VOLTAGE DROP: 0. %VD: .00
PROJECTED POWER FLOW: 2931._KW 1751. KVAR 3414. KVA PF: .86 LAGGING
LOSSES THRU FEEDER: 0. KW 0. KVAR 0. KVA

LOAD TO: 2002 2A2 FEEDER AMPS: 256 VOLTAGE DROP: O. %VD: .00
PROJECTED POWER FLOW: 430. KW 1763. KVAR 1815. KVA PF: .24 LAGGING
LOSSES THRU FEEDER: 0. KW 0. F. VAR 0. KVA

LOAD TO: 2006 Al FEEDER AMPS: 368 VOLTAGE DROP: O. %VD: .00
PROJECTED POWER FLOW: 2336. KW 1146. KVAR 2602. KVA PF: .90 LAGGING

. LOSSES THRU FEEDER: 0. KW 0. KVAR 0. KVA

LOAD TO: 2007 A2 FEEDER AMPS: 222 VOLTAGE DROP: O. %VD: .00
PROJECTED POWER FLOW: 1403. KW 709. KVAR 1572. KVA PF: .89 LAGGING
LOSSES THRU FEEDER: 0. KW 0. KVAR 0. KVA

LOAD FROM: 2901 ST2-CLR FEEDER AMPS: 1258 VOLTACE DROP: 30. %VD: .72
PROJECTED POWER FLOW: 7100. KW 5369. KVAR 8902. KVA PF: .80 LAGGING
LOSSES THRU FEEDER: 2. KW 104. KVAR 104. KVA

LOAD BUS: 3005 2B5 DESIGN VOLTAGE: 480 LOAD VOLTAGE: 450 %VD: 6.3$
VOLTAGE ANGLE: -7.7 DEGREES-------------------------

PROJECTED SPECIAL BUS LOAD: 900. KW 490. KVAR
LOAD FROM: 2003 2A3 TRANSF AMPS: 1316 VOLTAGE DROP: 14. %VD: 2.89
PROJECTED POWER FLOW: 900. KW 490. KVAR 1073. KVA PF; .88 LAGGING
LOSSES THRU TRANSF: 14.7 KW 91.1 KVAR 92.3 KVA

- .
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Attachment 44 -
Calc 92-E-0065-01'

PAGE 12DATE 23 JUL 92- TIME: 8 31 PM Pge 12 d i2T=0 SECONDS, ST #2 Unit'2 MSLB Unit 1 LOOP
SYSTEM VOLT =0.9912, Red Train Steady State, Green Train Sequencing
ENTERGY OPERATIONS INC.

BALANCED VOLTAGE DROP AND LOAD FLOW ANALYSIS (SPECIAL BUS LOAD REPORT)
oce**************************************************************************
VOLTAGE EFFECT ON LOADS MODELED TRANSFORMER VOLTAGE DROP MODELED
VOLTAGE DROP CRITERIA: BRANCH = 4.00 % BUS = 5.00
PER UNIT DRIVING VOLTAGE = .9912

LOAD BUS: 3006 2B6 DESIGN VOLTAGE: 480 LOAD VOLTAGE: 406 %VD: 15.3$
VOLTAGE ANGLE: -3.3 DEGREES-------------------------

PROJECTED SPECIAL BUS LOAD: 286. KW 1403. KVAR
NET BRANCH DIVERSITY LOAD: 103. KW 72. KVAR

LOAD FROM: 2004 2A4 TRANSF AMPS: 2166 VOLTAGE DROP: 57. %VD:11.91$
PROJECTED POWER FLOW: 388. KW 1474. KVAR 1525. K'!A PF: .25 LAGGINC
LOSSES THRU TRANSF: 40.3 KW 257.6 KVAR 260.7 KVA

LOAD BUS: 3105 B5 DESIGN VOLTAGE: 480 LOAD VOLTAGE: 459 %VD: 4.4
VOLTAGE ANGLE: -6.3 DEGREES-------------------------

PROJECTED SPECIAL BUS LOAD: 921. KW 442. KVAR
LOAD FROM: 2008 A3 TRANSF AMPS: 1285 VOLTAGE DROP: 12. %VD: 2.60
PROJECTED POWER FLOW: 921. KW 442. KVAR 1022. KVA PF: .90 LAGGING
LOSSES THRU TRANSF: 14.1 KW 91.3 KVAR 92.4 KVA

LOAD BUS: 3106 B6 DESIGN VOLTAGE: 480 LOAD VOLTAGE: 469 %VD: 2.3
VOLTAGE ANGLE: -4.6 DEGREES-------------------------

PROJECTED SPECIAL BUS LOAD: 547. KW 283. KVAR
LOAD FROM: 2009 A4 TRANSF AMPS: 758 VOLTAGE DROP: 3. %VD: .56

- PROJECTED POWER FLOW: 547. KP 283. KVAR 616. KVA PF: .89 LAGGING
LOSSES THRU TRANSF: 5.0 KW 31.9 KVAR 32.2 KVA

17 BUSES

*** T O T A L SYSTEM L O S S E S ***
103. KW 1084. KVAR

*** WARNING *** STUDY CONTAINS 4 VOLTAGE CRITERIA VIOLATIONS
VIOLATIONS DENOTED BY ($) AT BUS AND BRANCH %VD LOCATIONS

r

|

|-

,
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Attachment 45
Calc 92-E-0065-01

- 1%ge 1 of 12

ii

:

-

:T=0 SECONDS, ST /2-Unit 2 MSLB Unit 1 LOOP
, SYSTEM VOLT =0.9912, Green Train Steady State, Red Train Sequencing
ENTERGY OPERATIONS INC.

DATE: 23 JUL 92
TIME: '10 37 AM

_____________________________________________________________________,______ .

ALL INFORMATION PRESENTER IS FOR REVIEW,- APPROVAL
INTERPRETATION AND APPLICATION BY A RECISTERED
ENGINEER ONLY
. _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ . - . _

DAPPER (LOAD FLOW AND VOLTAGE DROP MINI / MICRO VERSION 3.5 LEVEL 2.1)
~

1 COPYRIGHT SKM| SYSTEMS ANALYSIS, INC.-1983
___________.__________________________________________________________________

== a m
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Attadunent 45
Calc 92 E-0065-01

:DATE:23 JUL 92 TIME:10 37 AM Pge 2 d l2 PAGE 2
T=0 SECONDS, ST #2. Unit 2 MSLB Unit-1 LOOP
SYSTEM VOLT =0.9912,-Green Train Steady State, Red Trnin Sequencing
ENTERGY OPERATIONS INC.

FEEDER DATA
==============================================================================

-FEEDER FROM FEEDER TO QTY VOLTS LENGTH FEEDER DESCRIPTION
NO NAME ENO NAME /PH L-L SIZE TYPE DUCT INSUL

=====================================================n===============u========

1 SYSTEM 200 161KV APL 1 161000. 1000. FT
IMPFDANCE: 3.1131 + J19.4200 OHMS /M FEET

2001 2A1 2003 2A3 1 4160. 1000. FT
IMPEDANCE: .0047 + J .1600 OHMS /M FEET

2001 2A1 2902 ST2-A 1 4160. 1000. FT
IMPEDANCE: .0000 + J .0000 OHMS /M FEET

2002 2A2 2004 2A4 1 4160. 1000. FT'

IMPEDANCE: .0047 + J .1600 OHMS /M FEET

2002 2A2 2902 ST2-A 1 4160. 1000. FT
IMPEDANCE: .0000 + J .0000 OHMS /M FEET

2006 Al 2008 A3 1 4160. 1000. FT
IMPEDANCE: .0000 + J .0000 OHMS /M FEET

2007 A2 2000 A4 1 4160. 1000. FT
IMPEDANCE: .0000 + J .0000 OHMS /M FEET

2901'ST2-CLR 2902 ST2-A 1 4160. 1000. FT
IMPEDANCE: .0005 + J .u220 OHMS /M FEET

2902 ST2-A 2006 Al 1 4160. 1000. FT
IMPEDANCE: .0000 + J .0000 OHMS /M FEET

2902 ST2-A 2007 A2 1 4160. 1000. FT
IMPEDANCE: .0000 + J .0000 OHMS /M FEET

==============================================================================
SOURCE BUS THEVENIN EQUIVALENT IMPEDANCE: .000000000 + J .000000000 OHMS
Calculated From Largest 3-PHASE Fault Contribution
==============================================================================

|

i



Attachment 45
Calc 92 E-0065-01

DATE823 JUL 92- TIME:10 37 AM- PAGE 3
-T=0 SECONDS, ST #2 Unit 2 MSLB Unit 1 LOOP g,"3" 3 ',7 g *3

SYSTEM VOLT =0.9912, Green Train Steady State, Red Train Sequencing
ENTERGY OPERATIONS INC.

TRANS F0RHER DATA
=============================================================================..

PRIMARY RECORD VOLTS PRI * SECONDARY RECORD VOLTS SEC NOMINAL
NO NAME L-L FLA NO NAME L-L FLA KVA

=======================================a========r=============================

2003 2A3 4055. 142, 3005 2B5 480. 1203. 1000.0
IMPEDANCE: 1.2315 + J 7.6110 PERCENT

2004 2A4 4055, 142. 3006 2B6 480. 1203. 1000.0
IMPEDANCE: 1.2438 + J 7.9432 PERCENT

2008 A3 4055. 142. 3105 B5 480. 1203. 1000.0
IMPEDANCE: 1.2396 + J 8.0046 PERCENT

2009 A4 4055, 142. 3106 B6 480. 1203. 1000.0
IMPEDANCE: 1.2532 + J 8.0126 PERCENT

<

4

-,

-

.

- . _ . _ _ _ _ _ _ _ _ - _ _ _ _ - _ _ _ _ _ _ - - - . - _ - _ _ _ - _ _ _ _ - - - - - - - - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ___ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ . _ _ _ . _ _ _ _ . _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ,
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Attacknent J5 )
'

Calc 92 E 0065-01-DATE:23 JUL 92 TIME:10 37 AM PAGE 4pdE'4 g 3*,-T=0 SECONDS, ST #2 Unit 2 MSLB Unit 1 LOOP
SYSTEM VOLT =0.9912, Green Train Steady State, Red Train Sequencing ;

ENTERGY OPERATIONS INC. i

T R A N S F 0 R M E-R DATA (THREE WINDING)
==============================================================================

BUS VOLTS * BRANCH % IMPEDANCE NOMINAL
DATA NO NAME L-L * DATA R X KVA

=========,====================================================================

PRIMARY 200 161KV APL 161000. * PRI-SEC .2000 + J 4.7800 15000.0
SECONDARY 1200 H BUSES 6900. * PRI-TER .1900 + J 4.6000 12600.0
TERTIARY 2901 ST2-CLR 4160. * SEC-TER .3700 + J 8.9000 12600.0
PRIMARY FIXED TAP: -2.5 %

!

f
I
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Attadunent 45
Calc 92-E-0065-01DATE 23 JUL 92 TIME:10 37 AM PAGE 5

T=0 SECONDS, ST #2 Unit 2'MSLB Unit 1 LOOP l, age 5 of12

SYSTEM VOLT =0.9912, Green Train Steady State, Red Train Sequencing '

ENTERGY OPERATIONS INC.

B R A N'C H L0AD DATA
=============================================================================

F R O-M /TO BR. CONSTANT KVA CONSTANT Z CONSTANT I FLOW
B U,S /- BUS TYPE KVA %PF KVA %PF KVA %PF DIR.

===n=========================================================================

1 SYSTEM
200 161KV APL FEEDER 272 -84.0

2001 2A1
-2003.2A3 FEEDER 272 -C4.0
2902 ST2-A- FEEDER 272 -84.0 REV

2901 ST2-CIR
2902 ST2-A FEEDER 272 -84.0

200-161EV APL
-2901 ST2-CLR TRANS. 272 -84.0

2003 2A3
3005 2B5 TRANS. 272 -84.0

_

f-

'

.

I

|
|
l

<
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Attachment 45-
Calc 92-E-0065-01

DATE:23 JUL 92 TIME:10 37-AM Itige 6 of i~s PAGE 6
T=0 SECONDS, ST #2 Unit 2 MSLB Unit 1 LOOP
SYSTEM VOLT =0.9912, Green Train Steady State, Red Train Sequencing
ENTERGY OPERATIONS INC.

BUS SPECIAL STUDY DATA
==============================================================================
* NO * NAME * KW * KVAR * LOAD / GENERATION

===============================================================s============== l
2004 2A4 1534. 812. CONSTANT KVA LOAD |

|
'

2008 A3 1401, 613. CONSTANT KVA LOAD
2009 A4 851. 394. CONSTANT KVA LOAD
3005.2B5 319. 1562. CONSTANT Z LOAD
3006 2B6 850. 463. CONSTANT KVA LOAD
3105 B5 921. 442. CONSTANT KVA LOAD ,

I
-3106 B6 547. 283. CONSTANT KVA LOAD |

,

4

f
-



Attachnwnt 45

DATE 23 JUL 92 TIME:10 37 AM PAGE 73
*T=0 SECONDS, ST #2 Unit 2 MSLB Unit 1 LOOP

SYSTEM VOLT =0.9912,-Green Train Steady State, Red Train Sequencing
ENTERGY OPERATIONS INC.

*** SOLUTION COMMENTS ***
=========================

SOLUTION PARAMETERS

PER-UNIT DRIVING VOLTAGE : .9912
~ BRANCH VOLTAGE CRITERIA : 4.00 %
BUS VOLTAGE CRITERIA : 5.00 %
EXACT (ITERATIVE) SOLUTION : YES
TRANSFORMERS MODELED : YES

<< PERCENT VOLTAGE DROPS ARE BASED ON NOMINAL DESIGN VOLTAGES >>

TOF SIZE: 58 _

LARGEST LOAD: 1735.66 KVA
COtWERGENCE CRITERIA: .087 KVA
LARGEST BUS MISMATCH 3006 2B6 89.043 KVA
LARGEST BUS MISMATCH- 3006 2B6 11.792 KVA
LARGEST BUS MISMATCH 3006 2B6 1.449 KVA
LARGEST BUS MISMATCH 3006 2B6 .175 KVA
LARGEST BUS MISMATCH 3006 2B6 .021 KVA



Attadunent 45
Calc 92 E-0065-01

DATE:23 JUL-92 TIME:10 37 AM PAGE 8p ,,3 g 3*,gT=0 SECONDS, ST #2 Unit 2 MSLB Unit 1 LOOP
SYSTEM VOLT =0.9912, Green Train Steady State, Red Train Sequencing
ENTERGY OPERATIONS INC.

BALANCED VOLTAGE DROP AND LOAD FLOW ANALYSIS (SPECIAL BUS LOAD REPORT)
occo*************************************************************************
VOLTAGE EFFECT ON LOADS MODELED TRANSFORMER VOLTAGE DROP MODELED
VOLTAGE DROP CRITERIA: BRANCH = 4.00 % BUS = 5.00
PER UNIT DRIVING VOLTAGE = .9912

LOAD BUS: 1 SYSTEM DESIGN VOLTAGE:161000 LOAD VOLTAGE:159583 %VD: .9
VOLTAGE ANGLE: .0 DEGREES-------------------------

LOAD TO: 200 161KV APL FEEDER AMPS: 31 VOLTAGE DROP: 767. %VD: .48
PROJECTED POWER FLOW: 5664. KW 5248. KVAR 8482. KVA PF: .79 LAGGING
LOSSES THRU FEEDER: 9. KW 55. KVAR 56. KVA

LOAD FROM: **** SGJRCE FEEDER AMPS: 31 VOLTAGE DROP: 0. %VD: .00
PROJECTED POWER FLOW: 6664. KW 5248. KVAR 8482. KVA PF: .79 LAGGING
LOSSES THRU FEEDEh: 0. KW 0. KVAR 0. KVA

LOAD BUS: 200 161KV APL DESIGN VOLTAGE:161000 LOAD VOLTAGE:158816 %VD: 1.4
VOLTAGE ANGLE: .3 DEGREES-------------------------

LOAD FROM: 1 SYSTEM FEEDER AMPS: 31 VOLTAGE DROP: 767. %VD: .48
PROJECTED POWER FLOW: 6655. KW 5193. KVAR 8442. KVA PF: .79 LAGGING
LOSSES THRU FEEDER: 9. KW 55. KVAR 56. KVA

LOAD TO: 1200 H BUSES AND: 2901 ST2-CLR 3WXFMR AMPS: 31
PROJECTED POWER FLOW: 6655. KW 5193. KVAR 8442. KVA PF: .79 LAGGING

*=*XFMR TAPS -2.5%***

LOAD BUS: 1200 H BUSES *** NO LOAD SPECIFIED ***

LOAD BUS: 2001 2A1 DESIGN VOLTAGF: 4160 LOAD VOLTAGE: 4101 %VD: 1.4
VOLTAGE ANGLE: -2.1 DEGREES-------------------------

LOAD- TO: 2003 2A3 FEEDER AMPS: 231 VOLTAGE DROP: 62. %VD: 1,48
PRO-7ECTED POWER FLOW: 505. KW 1564. KVAR 1643. KVA PF: .31 LAGGING
LOSSES THRU FEEDER: 1. KW 26. KVAR 26. KVA

LOAD FROM: 2902 ST2-A FEEDER AMPS: 231 VOLTAGE DROP: 0. %VD: .00
PROJECTED POWER FLOW: 505. KW 1564. KVAR 1643. KVA PF: .31 LAGGING
LOSSES THRU FEEDER: 0. KW 0. KVAR 0. KVA

i

|
|

|

I

-

. . . -. -. .



Attachment 45
Calc 92-E-0065-01

DATE:23 JUL 92 TIME:10 37 AM page 9 g p~ PAGE 9
T=0 SECONDS, ST #2 Unit 2 MSLB Unit 1 LOOP
SYSTEM VOLT =0.9912, Green Train Steady State, Red Train Sequencing
ENTERGY OPERATIONS INC.

BALANCED VOLTAGE DROP AND LOAD FLOW ANALYSIS (SPFCIAL BUS LOAD REPORToco***********************ea***************wm*****************************)***
VOLTAGE EFFECT ON LOADS MODELED TRANSFORMER VOLTAGE DROP MODELED
VOLTAGE DROP CRITERIA: BRANCH = 4.00 % BUS = 5.00
PER UNIT DRIVING VOLTAGE = .9912

LOAD BUS: 2002 2A2 DESIGN VOLTAGE: 4160 LOAD VOLTAGE: 4101 %VD: 1.4
VOLTAGE ANGLE: -2.1 DEGREES-------------------------

LOAD TO:-2004 2A4 FEEDER AMPS: 393 VOLTAGE DROP: 58. %VD: 1.38
PROJECTED FOWER FLOW: 2399. KW 1433. KVAR 2794. KVA PF: .86 LAGGING
LOSSES THRU FEEDER: 2. KW 74. KVAR 74. KVA

LOAD FROM: 2902 ST2-A FEEDER AMPS: 393 VOLTAGE DROP: O. %VD: .00
PROJECTED POWER FLOW: -2399. KW 1433. KVAR 2794. KVA PF: .86 LAGGING
LOSSES THRU FEEDER: O. KW 0. KVAR 0. KVA

LOAD BUS: 2003 2A3 DESIGN VOLTAGE: 4160 LOAD VOLTAGE: 4039 %VD: 2.9
VOLTAGE ANGLE: -2.3 DEGREES-------------------------

LOAD FROM: 2001 2A1 FEEDER AMPS: 231 VOLTAGE DROP: 62. %VD: 1.48
PROJECTED POWER FLOW: 504. KW 1538. KVAR 1618. KVA PF: .31 LAGGING
LOSSES THRU FEEDER: 1. KW 26. KVAR 26. KVA

LOAD TO: 3005 2B5 TRANSF AMPS: 231 VOLTAGE DROP: 409. %VD: 9.84$
PROJECTED POWER FLOW: 504. KW 1538. KVAR 1618. KVA PF: .31 LAGGING
LOSSES THRU TRANSF: 32.5 KW 200.9 KVAR 203.5 KVA

LOAD BUS: 2004 2A4 DESIGN VOLTAGE: 4160 LOAD VOLTAGE: 4043 %VD: 2.8
VOLTAGE ANGLE: -3.4 DEGREES-------------------------

PROJECTED SPECIAL BUS LOAD: 1534. KW 812. KVAR
LOAD FROM: 2002 2A2 FEEDER AMPS: 393 VOLTAGE DROP: 58. %VD: 1,38
PROJECTED POWER FLOW: 2397. KW 1358. KVAR 2755. KVA PF: .87 LAGGING
LOSSES THRU FEEDER: 2. KW 74. KVAR 74. KVA

LOAD TO: 3006 2B6 TRANSF AMPS: 146 VOLTAGE DROP: 113. %VD: 2.71
PROJECTED POWER FLOW: 863. KW 546. KVAR 1021. KVA PF: .84 LAGGING
LOSSES THRU TRANSF: 13.1 KW 83.4 KVAR 84.4 KVA

.

LOAD BUS: 2006 Al DESIGN VOLTAGE: 4160 LOAD VOLTAGE: 4101 %VD: 1.4
VOLTAGE ANGLE: -2.1 DEGREES-------------------------

LOAD TO: 2008 A3 FEEDER AMPS: 366 VOLTAGE DROP: O. %VD: .00
PROJECTED POWER FLOW: 2336. KW 1146. KVAR 2602. KVA PF: .90 LAGGING
LOSSES T.=.RU FEEDER: 0. KW 0. KVAR 0. KVA



Attachment 4$
Cale 92-E-0065-01

DATE:23 JUL 92 TIME:10 37 AM g. e 10aW 12 PAGE 10
T=0 SECONDS, ST #2 Unit 2 MSLB Unit 1 LOOP
SYSTEM VOLT =0.9912, Green Train Steady State, Red Train Sequencing
ENTERGY: OPERATIONS INC.

BALANCED VOLTAGE DROP AND LOAD FLOW ANALYSIS (SPECIAL BUS LOAD REPORT)coo *******************w******************************************************
' VOLTAGE EFFECT ON LOADS MODELED TRANSFORMER VOLTAGE DROP MODELED
VOLTAGE DROP CRITERIA: BRANCH = 4.00 % BUS = 5.00
PER UNIT DRIVING VOLTAGE a .9912

LOAD FROM: 2902 ST2-A FEEDER AMPS: 366 VOLTAGE DROP: 0. %VD: .00
PROJECTED POWER FLOW: 2336. KW 1146. KVAR 2602. KVA PF: .90 LAGGING
LOSSES THRU FEEDER: O. KW 0. KVAR 0. KVA

LOAD BUS: 2007'A2 DESIGN VOLTAGE: 4160 LOAD VOLTAGE: 4101 %VD: 1.4
VOLTAGE ANGLE: -2.1 DEGREES------------- ----------

LOAD TO: 2009 A4 FEEDER AMPS: 221 VOLTAGE DROP: 0. %VD: .00
PROJECTED POWER FLOW: 1403. KW 709. KVAR 1572. KVA PF: .89 LAGGING
LOSSES THRU FEEDER: 0. KW 0. KVAR 0. KVA

LOAD FROM: 2902 ST2-A FEEDER AMPS: 221 VOLTAGE DROP: 0. %VD: .00
PROJECTED POWER FLOW: 1403. KW 709. K7AR 1572. KVA PF: .89 LAGGING
LOSSES THRU FEEDER: 0. KW 0. KVAR 0. KVA

LOAD BUS: 2008 A3 DESIGN VOLTAGE: 4160 LCAD VOLTAGE: 4101 %VD: 1.4
VOLTAGE ANGLE: -2.1 DEGREES-------------------------

PROJECTED SPECIAL BUS LOAD: 1401. KW 613. KVAR
LOAD FROM: 2006 Al FEEDER AMPS: 366 VOLTAGE DROP: O. %VD: .00
PROJECTED POWER FLOW: 2336. KW 1146. KVAR 2602. KVA PF: .90 LAGGING
LOSSES THRU FEEDER: 0. KW 0. KVAR 0. KVA

LOAD TO: 3105 B5 TRANSF AMPS: 151 VOLTAGE DROP: 107. %VD: 2.57
PROJECTED POWER FLOW: 935. KW 533. KVAR 1076. KVA PF: .87 LAGGING
LOSSES THRU TRANSF: 14.0 KW 90.6 KVAR 91.7 K'A

LOAD BUS: 2009 A4 DESIGN VOLTAGE: 4160 LOAD VOLTAGE: 4101 %VD: 1.4
VOLTAGE ANGLE: -2.1 DEGREES-------------------------

PROJECTED SPECIAL BUS LOAD: 851. KW 394. KVAR
LOAD FROM:-2007 A2 FEEDER AMPS: 221 VOLTAGE DROP: 0. %VD: .00
PROJECTED POWER FLOW: 1403. KW 709. KVAR 1572. KVA PF: 89 LAGGING
LOSSES THRU FEEDER: 0. KW 0. KVAR 0. KVA

. LOAD TO: 3106 B6 TRANSF AMPS: 89 VOLTAGE DROP: 23. %VD: .54
PROJECTED POWER FLOW: 552. KW 315. KVAR 635. KVA PF: .87 LAGGING
LOSSES THRU'TRANSF: 4.9 KW 31.6 KVAR 32.0 KVA

!
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Attachment 45
Cale 92 E-0065-01

DATE:23 JUL 92 TIME:10 37 AM PAGE 11pg 3 3 g g *.,T=0 SECONDS, ST #2 Unit 2 MSLB Unit 1 LOOP
SYSTEM VOLT =0.9912, Green Train Steady State, Red Train Sequencing
ENTERGY OPERATIONS INC.

-BALANCED VOLTAGE DROP AND LOAD FLOW ANALYSIS (SPECIAL BUS LOAD REPORT)
ocoo*************************************************************************
VOLTAGE EFFECT ON-LOADS MODELED TRANSFORMER VOLTAGE DROP MODELED I

VOLTAGE DROP CRITERIA: BRANCH = 4.00 % BUS = 5.00 !

PER UNIT DRIVINC VOLTAGE = .9912

LOAD BUS: 2901 ST2-CLR DESIGN VOLTAGE: 4160 LOAD VOLTAGE: 4128 %VD: .8
VOLTAGE ANGLE: -1,6 DEGREES-------------------------

LOAD TO: 2902 ST2-A FEEDER AMPS: 1158 VOLTAGE DROP: 27. %VD: .65
iPROJECTED POWER FLOW: 6645. KW 4939. KVAR 8279. KVA PF: .80 LAGGING

LOSSES THRU FEEDER. 2. KW 88. KVAR 89. KVA

LOAD FROM: 200 161KV APL AND: 1200 H BUSES 3WXFMR AMPS: 1158
PROJECTED POWER FLOW: 6645. KW 4939. KVAR 8279. KVA PF: .80 LAGGING

***XFMR TAPS -2.5%***

LOAD BUS: 2902 ST2-A DESIGN VOLTAGE: 4160 LOAD VOLTAGE: 4101 %VD: 1.4
VOLTAGE ANGLE: -2.1 DEGREES-------------------------

LOAD TO: 2001 2A1 FEEDER AMPS: 231 VOLTAGE DROP: 0. %VD: .00
PROJECTED POWER FLOW: 505. KW 1564. KVAR 1643. KVA PF: .31 LAGGING
LOSSES THRU FEEDER: O. KW 0. KVAR 0. KVA

LOAD TO: 2002 2A2 FEEDER AMPS: 393 VOLTAGE DROP: 0. %VD: .00
PROJECTED POWER FLOW: 2399. KW 1433. KVAR 2794. KVA PF: .86 LAGGING
LOSSES THRU FEEDER: 0. KW 0. KVAR 0. KVA

LOAD TO: 2006 Al FEEDER AMPS: 366 VOLTAGE DROP: 0. %VD: .00
PROJECTED POWER FLOW: 2336. KW 1146. KVAR 2602. KVA PF: .90 LAGGING
LOSSES THRU FEEDER: O. KW 0. KVAR 0. KVA

LOAD TO: 2007 A2 FEEDER AMPS: 221 VOLTAGE DROP: 0. %VD: .00
PROJECTED POWER FLOW: 1403. KW 709. KVAR 1572. KVA PF: .89 LAGGING
LOSSES THRU FEEDER: 0. KW 0. KVAR 0. KVA

' LOAD FROM: 2901 ST2-CLR FEEDER AMPS: 1158 VOLTAGE DROP: 27. %VD: .65
PROJECTED POWER FLOW: 6643. KW 4850. KVAR c?25. KVA PF: .81 LAGGING
LOSSES THRU FEEDER: 2. KW 88. KVAR 89. KVA

LOAD BUS: 3005 2B5 DESIGN VOLTAGE: 480 LOAD VOLTAGE: 419 %VD: 12.7$
VOLTAGE ANGLE: -3.6 DEGREES-------------------------

PROJECTED SPECIAL BUS LOAD: 243. XW 1189. KVAR
NET BRANCH DIVERSITY LOAD: 228. KW 148. KVAR

LOAD-FROM: 2003 2A3 TRANSF AMPS: 1954 VOLTAGE DROP: 47. %VD: 9.84$
PROJECTED POWER FLOW: 471. KW 1337. KVAR 1418. KVA PF: .33 LAGGING
LOSSES THRU TRANSF: 32.5 KW 200.9 KVAR 203.5 KVA

_ _ _ _ _



Attadunent 45
Calc 92 E-0065-01DATE:23 JUL 92- TIME:10 37 AM PAGE 12 |P e 12 d l2T=0 SECONDS, ST #2 Unit 2 MSLB-Unit 1 LOOP

SYSTEM VOLT =0.9912, Green Train Steady State, Red Train Sequencing
ENTERGY OPERATIONS INC.

BALANCED VOLTAGE DROP AND LOAD FLOW ANALYSIS (SPECIAL BUS LOAD REPORTocco******************************************************************-***)****

VOLTAGE EFFECT ON LOADS MODELED TRANSFORMER VOLTAGE DROP MODELED
VOLTAGE DROP CRITERIA: BRANCH = 4.00 % BUS = 5.00
PER UNIT DRIVING VOLTA 3E = .9912

LOAD BUS: 3006 2B6 DESIGN VOLTAGE: 480 LOAD VOLTAGE: 454 %VD: 5.5$ 1

VOLTAGE ANGLE: -7.1 DEGREES-------------------------

PROJECTED SPECIAL BUS LOAD: 850. KW 463. KVAR
LOAD FROM: 2004 2A4 TRANSF AMPS: 1232 VOLTAGE DROP: 13. %VD: 2.71
PROJECTED POWER FLOW: 850. KW 463. KVAR 968. KVA PF: .88 LAGGING
LOSSES THRU TRANSF: 13.1 KW 83.4 KVAR 84.4 KVA

LOAD BUS: 3105 B5 DESIGN VOLTAGE: 480 LOAD VOLTAGE: 461 %VD: 4.0
VOLTAGE ANGLE: -6.1 DEGREES-------------------------

PROJECTED SPECIAL BUS LOAD: 921. KW 442. KVAR
LOAD FROM: 2008 A3 TRANSF AMPS: 1280 VOLTAGE DROP: 12. %VD: 2.57
PROJECTED POWER FLOW: 921. KW 442. KVAR 1022. KVA PF: .90 LAGGING
LOSSES THRU TRANSF: 14.0 KW 90.6 KVAR 91.7 KVA

LOAD BUS: 3106 B6 DESIGN VOLTAGE: 480 LOAD VOLTAGE: 471 %VD: 2.0
VOLTAGE ANGLE: -4.4 DEGREES-------------------------

PROJECTED SPECIAL BUS LOAD: 547. KW 283. KVAR
LOAD FROM: 2009 A4 TRANSF AMPS: 756 VOLTAGE DROP: 3. %VD: .54
PROJECTED POWER FLOW: 547. KW 283. KVAR 616. KVA PF: .89 LAGGING
LOSSES THRU TRANSF: 4.9 KW 31.6 KVAR 32.0 KVA

17 BUSES

*** T O T A L SYSTEM LOSSES ***
89. KW 904. KVAR

*** WARNING *** STUDY CONTAINS 4 VOLTAGE CRITERIA VIOLATIONS-
VIOLATIONS DENOTED BY ($) AT BUS AND BRANCH %VD LOCATIONS

- ._ - _ .__



Attachment 46
Ccle 92-E 0065-01
Page l of l2

,

T=4.5 SECONDS, ST #2-Unit 2-MSLB Unit 1 LOOP
SYSTEM VOLT =0.9912, Red Train Steady State, Green Train Sequenciqg
ENTERGY OPERATIONS INC.

DATE: 23 JUL 92
-TIME: 8 52 PM

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

ALL-INFORMATION PRESENTED IS FOR REVIEW, APPROVAL
IliTERPRETATION AND APPLICATION BY A REGISTERED
ENGINEER ONLY.
- _ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - . . - - - - - - - - - - - - - - - - . . . . - - - - _ _ - -

LAPPER -(LOAD FLOW AND VOLTAGE DROP MINI / MICRO VERSION 3,5 LEVEL 2.1)
COPYRIGHT SKM SYSTEMS ANALYSIS, INC. 1983
------------------------------------------------------------------------------



. - - - . - _ - - .
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Attactunent 46
Calc 92-E-0065-01

DATE:23 JUL 92 TIME: 8'52 PM Page 2 or l2 PAGE 2
T=4.5 SECONDS, ST #2 Unit 2 MSLB Unit 1 LOOP-

SYSTEM VOLT =0.9912, Red Train Steady = State, Green Train Sequencing
ENTERGY OPERATIONS INC.

FEEDER DATA
=========================================n====================================
FEECER FROM FEEDER TO QTY VOLTS LENGTH FEEDER DESCRIPTION

NO NAME NO NAME /PH L-L SIZE TYPE _ DUCT INSUL
======================================================================= ======

1 SYSTEM 200 161KV APL 1 161000. 1000. FT
IMPEDANCE: 3.1131 + J19.4200 OHMS /M FEET

2001 2A1 2003 2A3 1 4160. 1000. FT
IMPEDANCE: .0047 + J .1600 OHMS /M FEET

2003. 2A1 2902 ST2-A 1 4160. 1000. FT
IMPEDANCE: .0000 + J .0000 OHMS /M FEET j

2002 2A2 2004 2A4 1 4160. 1000. FT 1

IMPEDANCE: .0047 + J .1600 OHMS /l: FEET

2002 2A2- 2902 ST2-A 1 4160. 1000. FT
IMPEDANCE: .0000 + J .0000 OHMS /M FEET

2006 Al 200R A3 1 4160. 1000. FT
IMPEDANCE: .0000 + J .0000 OHMS /M FEET

2007 A2 2009 A4 1 4160. 1000. FT
IMPEDANCE: .0000 + J .0000 OHMS /M FEET

2901 ST2-CLR 2902 ST2-A 1 4160. 1000. FT
IMPEDANCE: .0005 + J .0220 OHMS /M FEET

2902 ST2-A 2006 Al 1 4160. 1000. FT
IMPEDANCE: .0000 + J .0000 OHMS /M FEET

2902 ST2-A 2007.A2 1 4160. 1000. FT
IMPEDANCE: .0000 + J .0000 OHMS /M FEET,

==============================================================================
POURCE BUS THEVENIN EQUIVALENT IMPEDANCE: .000000000 + J .000000000 OHMS
Calculated From-Largest 3-PHASE Fault Contribution
================================================================ ============= _

!

|
|

|

|

|
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Attachment 46
Calc 92-E-0065-01

DATE:23 JUL 92 TIME: 8 52-PM PAGE 3- hye 3 of l2
T=4.5 SECONDS, ST #2 Unit 2 MSLB Unit 1 LOOP
SYSTEM VOLT =0.9912, Red Train Steady State, Green Train Sequencing
ENTERGY OPERATIONS INC.

TRANSFORMER. DATA
==============================================================================

PRIMARY RECORD VOLTS PRI * SECONDARY RECORD VOLTS SEC NOMINAL
NO NAME L-L FLA NO NAME L-L FLA KVA

===============================,~==============================================

2003 2A3 4055. 142. 3005 2B5 480. 1203. 1000.0
IMPEDANCE: 1.2315 + J 7.6110 PERCENT

2004 2A4 4055. 142. 3006 2B6 480. 1203. 1000.0
IMPEDANCE: l'.2438 + J 7.9432 PERCENT

2008 A3 4055. 142. 3105 B5 480. 1203. 1000.0
IMPEDANCE: 1.2396-+ J E.0046 PERCENT

2009 A4 4055. 142. 3106 B6 480. 1203. 1000.0
IMPEDANCE: 1.2532 + J 8.0126 PERCENT

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



| Attachment 46 .

' Cak 921: 006.001 'Ji
DATE 23 JUL 92 TIME: 8 52 PM p,,p.,3 g 3 PAGE 4 ->

T=4.5 SECONDS, UT #2 Ur.it 2 MS!.B Unit ?. LOOP
SYSTEM VOLTu0.9912, Red Traia Steady Nt. ate, Green Train Sequencing
EllTERGY OPERATIONS INC.

TRANSTORMER DATA (Ti!REE WI!1 DING)
............................=.. ..................................m......,.....

BUS VOLTS * BRANCll % IMPEDANCE NOMIllAL
DATA 11 0 NAME L-L * DATA R X KVA

................==................................. ........ .............u...

PRIMARY 200 161XV APL 161000. * PRI-SEC .2000 + J 4.7800 15000.0
SECONDARY 1200 H BUSES 6900. * PRI-TER .1900 + o 4.6000 12600.0
TERTIARY 2901 ST2-CLR 4160. * SEC-TER .3700 + J B.9000 12600.0
PRIMARY FIXED TAP: -2.5 %



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

&.
A Atta(hment 46

Calc 92 E-0065 01
1 DATE!23 JUL 92 TIMEt a 52 Pli pap 3 g j; PAGE 5

T=4.5 SECONDS, ST #2 Unit 2 MSLB Unit 1 LOOP,

SYSTEM VOLT =0,991'), Red Train Steady State, Green Train Sequencing
EllTERGY OPERATIOliS IllC.

B R A 11 C 11 L0AD DATA
==================================o-2=========================================

FROM /TO BR. CO!!STANT EVA CO!!STA14T Z CO!1STA11T I FLOW
DUS / BUS TYPE KVA %PF KVA %PF KVA %PF DIR.

=============================u=uu=====u===============================2.=====

5

k

.

. ._ . _ _ _
'



t

Attachment 46
Calc 921:-006.001 }DATE:23 JUL 92 TIME: 8 52 PM p,#,, c, ,,7 3 *, pAGE 6

T=4.5 SECO!!DS, dr #2 Unit 2 MSLP Unit i LOOP
SYSTEM VOLT =0.9312, Red Train Steady State, Green Train Sequencing
ENTERGY OPERATIONS INC.

BUS 5PECIAL STUDY DATA
=====......================u===u=============.=====,========================

0 NO * NAME * KW * KVAR * LOAD /GENERATIOli
=================================m.=================n==============,..=========

2003 2A3 2013. 1058. CO!1STANT KVA LOAD

2004 2A4 1228, 4968. CONSTANT Z LOAD
2008 A3 1401. 613. CO!1STANT KVA LOAD
2009 A4 851. 394. CONSTANT KVA LOAD
3005 2B5 900. 490. CONSTA!1T KVA LOAD
3006 2B6 356. 288. CONSTANT KVA LOAD

3105 B5 921. 442. CONSTA!JT KVA LOAD
3106 B6 547. 283. CONSTANT KVA LOAD

-

ik

v

h_

E

.

.

k

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



Attathment 46
Calc 92 E.0065-01

PAGE 7DATE 23 JUL 92 TIME: S 52 PM Page 7 or l2.T=4.5 SECONDS, ST #2 Unit 2 MSLB Unit 1 LOOP
SYSTEM VOLT =0.9912, Red Train Steady State, Green Train Sequencing
ENTERGY_ OPERATIONS INC.

*** SOLUTION' COMMENTS ***
=========================

SOLUTION PARAMETERS

PER UNIT DRIVING VOLTAGE : .9912
BRANCH VOLTAGE CRITERIA :- 4.00 %
BUS VOLTAGE CRITERIA : 5.00 t
EXACT (ITERATIVE) SOLUTION : YES
TRANSFORMERS MODELED : YES

<< PERCENT VOLTACE DROPS ARE BASED ON HOMINAL DESIGN VOLTAGES >>

TOP SIZE: 58

LARGEST LOAD: 5117.62 KVA
CONVERGENCE CRITERIA: .2S6 KVA
LARGEST BUS MISMATCH 20v3 2A3 216.125 KVA
LARGEST BUS MISMATCH 0005 2B5 21.684 KVA
LARGEST BUS MISMATC's a e ? "> 2B5 3.014 KVA
LARGEST DUS MISMATL.'. "J 0 t 5 2B5 .406 KVA
LARGEST BUS MIStiATCH 3005 2B5 .054 KVA

i. ~



. .. .- - - - - - . . - - _ - _ - . . . .- . _ _ _ . _ - . . - - . - - - - ~ - - . . - . _ ~

A:tuhment 16
Calc 92 E 006001

DATE 23 JUL 92 TIME: 8 52 PM p,p g g p* PAGE 8
T=4.5 SECONDS, ST #2 Unit 2 MSLB Unit 1 LOOP
SYSTEM VOLT =0.9912, Red Train Steady Stato, Green Train Sequencing
ENTERGY OPERATIONS INC.

BALANCED VOLTAGE DROP AND LOAD FLOW ANALYSIS (SPECIAL BUS LOAD REPC7.Tone***********************************************************************)***
VOLTAGE EFFECT ON LOADS MODELED TRANSFORMER VOLTAGE DROP MODELED
VOLTAGE DROP CRITERIA: BRANCH = 4.00 % BUS = 5.00
PER UNIT DRIVING VOLTAGE = .9912

LOAD BUS: 1 SYSTEM DESIGN VOLTAGE 161000 LOAD VOLTAGE:159583 %VD: 9.

VOLTAGE ANGLE: .0 DEGREES-------------------------

LOAD TO: 200 361KV APL FEEDER AMPS: 44 VOLTAGE DROP! 1274. %VDs .79
PROJECTED POWER FLOW: 8117 KW 9186. KVAR 12259. KVA PF .66 LAGGING
LOSSES THRU FEEDER: 18. KW 115. KVAR 116. KVA

LOAD FROM: **** SOURCE FEEDER AMPS: 44 VOLTAGE DROP: 0. %VD: .00
PROJECTED POWER FLOW: 81PI. KW 9186. KVAR 12259. KVA PF: . 66 LAGGING
LOSSES THRU FEEDER: O. KW 0. KVAR 0. KVA

LOAD BUS: 200 161KV APL DESIGN VOLTAGE:161000 LOAD VOLTAGE:158309 %VD: 1.7 -

VOLTAGE ANGLE: .3 DEGREES-------------------------

LOAD FROM: 1 SYSTEM FEEDER AMPS: 44 VOLTAGE DROP: 1274. %VD: .79
PROJECTED POWER FLOW: 8099.-KW 9072. KVAR 12161. KVA PF: .67 LAGGING
LOSSFS THRU FEEDER: 18. KW 115. KVAR 116. KVA

LOAD TO: 1200 H BUSES AND: 2901 ST2-CLR 3HXFMR AMPS: 44
PROJECTED POWER FLOWS 8099. KW 9072. KVAR 12161. KVA PF: .67 LAGGING

***XFMR TAPS 2.5%***-

-

LOAD BUS: 1200 H BUSES *** NO LOAD SPECIFIED ***

LOAD BUS: 2001 PA1 DESIGN VOLTAGE: 4160 LOAD VOLTAGE: 4008 %VD: 3.6
VOLTAGE ANGLE: -2.5 DEGREES-------------------------

LOAD TO: 2003 2A3 FEEDER AMPS: 493 VOLTAGE DROP: 72. %VD: 1.73
PROJECTED POWER FLOW: 2932. KW 1760. KVAR 3420. KVA PF: .86 LAGGING
LOSSES THRU FEEDER: 3 KW 116. KVAR 117. KVA

'LOAD FROM: 2902 ST2-A FEEDEK AMPS: 493 VOLTAGE DROP: O. %VD: .00
PROJECTED POWER FLOW: 2932. KW 1760. KVAR 3420. KVA PF: .86 LAGGING
LOSSES THRU FEEDER: 0. KW 0. KV77 0, KVA

,

a

w . . , . - , , _ . , , , _ m- , ~ - . . . - . , , ,... e- ,, ,- 4,-m.---1-. ---,,rw-
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Attachmen: 46
Cult 92 0 0065 01DATE 23 JUL 92 TIME: 8 52 PM PAGE 9

T=4.5 SECONDS, ST #2 Unit 2 MSLB Unit 1 LOOP l' m 9 d 12
SYSTEM VOLT =0.9912, Red Train Steady State, Green Trafn Sequencing
ENTERGY OPERATIONS INC.

BALANCED VOLTAGE DROP AND LOAD FLOW ANALYSISeeo***************************s*******************(SPECIAL BUS LOAD REPORT)
***************************

VOLTAGE EFFECT ON LOADS MODELED TRANSFORMER VOLTk3E DROP MODELED
VOLTAGE DROP CRITERIA: BRANCH = 4.00 % BUS = 5.00
PER UNIT DRIVING VOLTAGE = .9912

LOAD BUS: 2002 2A2 DESIGN VOLTAGE: 4360 LOAD VOLTAGE: 4008 %VD: 3.6
'

VOLTAGE ANGLE: -2.5 DEGREES-------------------------

LOAD TO: 2004 2A4 FEEDER AMPS: 711 VOLTAGE DROP: 190. %VD: 4.58$PROJECTED POWER FLOW: 1401. KW 4736. KVAR 4938. KVA PF: .28 LAGGING
LOSSES THRU FEEDER: 7. KW 243. KVAR 243. KVA

,

LOAD FROM: 2902 ST2-A FEEDER AMPS: 711 VOLTAGE DROP: O. %VD: .00
PROJECTED POWER FLOW: 1401. KW 4736. KVAR 4938. KVA PF .28 LAGGING
LOSSES THRU FEEDER: O. KW 0. KVAR 0. KVA

LOAD BUS: 2003 2A3 DESI @ % 'f0 LOAD VOLTAGE: 3936 %VD: 5.4$
'

------------------------- VOLTAGE ANGLE: -4.2 DEGREESPROJECTED SPECIAL S;U L 1 , 2M3. KW 1056. KVARLOAD FROMt 2001 2A1 FEEutk y 5: 493 VOLTAGE DROP: 72. %VD: 1.73PROJECTED POWER FLOW: 2929. KW 1643 KVAR 3358. KVA PF: .87 LAGGINGLOSSES THRU FEEDER: 3 KN 1 L6. KVAR 117. KVA

LOAD TO: 3005 2B5 TRANSF AMPS: 159 VOLTAGE DROP: 128. %VD: 3.07PROJECTED POWER FLOW: 915. KW 585. KVAR 1087. KVA PF: .84 LAGGINGLOSSES THRU TRANSF: 15,4 KW 95.4 KVAR 96.6 KVA

LOAD BUS: 2004 2A4 DESIGN VOLTAGE: 4160 LOAD VOLTAGE: 3818 %VD: 8.2$--------..---------------- VOLTAGE ANGLE: -3,3 DEGREES
PROJECTED SPECIAL BUS LOAD: 1034. L 4185. KVARLOAD FROM: 2002 2A2 FEEDER AMPS: 711 VOLTAGE DROP: 190. %VD: 4.58$ I

PROJECTED POWER FLOW: 1393. KW 4493. KVAR 4704. KVA PF .30 LAGGINGLOSSES THRU FEEDER: 7. KW 243. KVAR 243. KVA
LOAD TO: 3006 2B6 TRANSF AMPS: 72 VOLTAGE DROP: 27. %VD: .66 i
PROJECTED POWER FLON: 359. KW 308. KVAR 473. KVA PF: .76 LAGGINGLOSSES THRU TRANSF: 3.1 KW 20.1 KVAR 20.3 KVA

|

LOAD BUS: 2006 Al DESIGN VOLTAGE: 4160 LOAD VOLTAGE: 4008 %VD: 3.6 !

~

-------------------------
VOLTAGE ANGLE: -2.5 DEGREESLOAD TO: 2008 A3 FEEDER AMPS: 375 VOLTAGE DROP: O. %VD: .00 I

'

PROJECTED POWER FLOW: 2337. KW 1150. KVAR 2605. KVA PF: .90 LAGGING {LOSSES THRU FEEDER: 0. KW 0. KVAR 0. KVA

l
l

I

1

|

l
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Attahment 46
Calc 92 E-0065-01

DATE:23 JUL 92 TIME: 8 52 PM Pnc 10 d l2 PAGE 10
T=4.5 SECONDS, ST #2 Unit 2 MSLB Unit 1 LOOP
SYSTEM VOLT =0.9912, Red Train Steady State, Green Train Sequencing
ENTERGY OPERATIONS INC.

r

i

BALANCED VOLTAGE DROP AND LOAD FLOW ANALYSIS (SPECIAL BUS LOAD REPORT |
coo **********************************************************************)**** ~

VOLTAGE EFFECT ON LOADS MODELED TRANSFORMER VOLTAGE DROP MODELED
'VOLTAGE DROP CRITERIA: BRANCH = 4.00 % BUS = 5.00

PER UNIT DRIVING VOLTAGE = .9912

LOAD FROM: 2902 ST2-A FEEDER AMPS: 375 VOLTAGE DROP: O. %VD: .00
PROJECTED POWER FLOW: 2337. KW 1150. KVAR 2605. KVA PF: .90 LAGGING
LOSSES THRU FEEDER: O. KW 0. KVAR 0. KVA

LOAD BUS: 2007 A2 DESIGN VOLTAGE: 4160 LOAD VOLTAGE: 4008 %VD: 3.6
VOLTAGE ANGLE: -2.5 DEGREES-------------------------

LOAD TO: 2009 A4 FEEDER AMPS: 227 VOLTAGE DROP: O. %VD: .00
PROJECTED POWER FLOW: 1403. KW 710. KVAR 1573. KVA PF: .89 LAGCING
LOSSES THRU FEEDER: 0. KW 0. KVAR 0. KVA

LOAD FROM: 2902 ST2-A FEEDER AMPS: 227 VOLTAGE DROP: 0. %VD: .00
PROJECTED POWER FLOW: 1403. KW 710. KVAR 1573. KVA PF: .89 LAGGING -

LOSSES THRU FEEDER: O. KW 0. KVAR 0. KVA
,

LOAD BUS: 2008 A3 DESIGN VOLTAGE: 4160 LOAD VOLTAGE: 4008 %VD: 3.6
VOLTAGE ANGLE: -2.5 DEGREES-------------------------

PROJECTED SPECIAL BUS LOAD: 1401. KW 613. KVAR
LOAD FROM: 2006 Al FEEDER AMPS: 375 VOLTAGE DROP: 0. %VD: .00
PROJECTED POWER FLOW: 2337. KW 1150. KVAR 2605. KVA PF: .90 LAGGING
LOSSES THRU FEEDER: O. KW 0. KVAR 0. KVA

LOAD TO: 3105 B5 TRANSF AMPS: 155 VOLTAGE DROP: 115. %VD: 2.78
PROJECTED POWER FLOW: 936. KW 537. KVAR 1079. KVA PF: .87 LAGGING i
LOSSES THRU TRANSF: 14.8 KW 95.4 KVAR 96.5 KVA

LOAD BUS: 2009 A4 DESIGN VOLTAGE: 4160 LLAD VOLTAGE: 4008 %VD: 3.6
VOLTAGE ANGLE: -2.5 DEGREES-------------------------

PROJECTED SPECIAL BUS LOAD: 851. KW 394.-KVAR
LOAD FROM: 2007 A2 FEEDER AMPS: 227 VOLTAGE DROP: 0. %VD: 00
PROJECTED POWER FLOW: 1403. KW 710. KVAR 1573. KVA PF: .89 LAG 61NG
LOSSES THRU FEEDER: 0. KW 0. KVAR 0. KVA

LOAD TO: 3106 B6 TRANSF AMPS: 92 VOLTAGE DROP: 28. %VD: .68
PROJECTED POWER FLOW: 552. KW 316. KVAR 636. KVA PF: .87 LAGGING
LOSSES THRU TRANSF: 5.2 KW 33.2 KVAR 33.6 KVA

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



Attadiment 46
Calc 921:-006.001

DATE:23 JUL 92 TIME: 8 52 PM pay 3 3 gr p* PAGE 11
T=4.5 SECONDS, ST #2 Unit 2 MSIB Unit 1 LOOP
SYSTEM VOLT =0.9912, Red Train Steady State, Green Train Sequencing
ENTERGY OPERATIONS INC.

BALANCED VOLTAGE DROP AND LOAD FLOW ANALYSIS (SPECIAL BUS LOAD REPORTotee*********************************************************************)****
VOLTAGE EFFECT ON LOADS MODELED TRANSFORMER VOLTAGE DROP MODELED
VOLTAGE DROP CRITERIA: BRANCH = 4.00 % BUS = 5.00
PER UNIT DRIVING VOLTAGE = .9912

LOAD BUS: 2901 ST2-CLR DESIGN VOLTAGE: 4160 LOAD VOLTAGE: 4055 %VD: 2.5
VOLTAGE ANGLE: -1.9 DEGREES-------------------------

LOAD TO: 2902 ST2-A FEEDER AMPS: 1674 VOLTAGE DROP: 47. %VD: 1.13
PROJECTED POWER FLOW: 8077. KW B541. KVAR 11755. KVA PF: .69 LAGGING
LOSSES THRU FEEDER: 4. KW 185. UVAR 185. KVA

LOAD FROM: 200 161KV APL AND: 1200 H BITSES 3WXFMR AMPS: 1674
PROJECTED POWER FLOW: 8077. KW 8541. KVAR 11755. KVA PF: .69 LAGGING

***XFMR TAPS -2.5%*** j

i
LOAD BUS: 2902 ST2-A DESIGN VOLTAGE: 4160 LOAD VOLTAGE: 4008 %VD: 3.6

VOLTAGE ANGLE: -2.5 DEGREES '-------------------------

LOAD TO: 2001 2A1 FEEDER AMPS: 493 VOLTAGE DROP: O. %VD: .00
PROJECTED POWER-FLOW: 2932. KW 1760. KVAR 3420. KVA PF: .86 LAGGING
LOSSES THRU FEEDER: O. KW 0. KVAR 0. KVA

LOAD TO: 2002 2A2 FEEDER AMPS: 711 VOLTAGE DROP: O. %VD: .00 t

PROJECTED POWER FLOWS 1401. KW 4736. KVAR 4938. KVA PT: .28 LAGGING
LOSSES THRU FEEDER: O. KW 0. KVAR 0. KVA J

LOAD TO: 2006 Al FEEDER AMPS: 375 VOLTAGE DROP: 0. %VD: .00
PROJECTED POWER FLOW: 2337. KW 1150. KVAR 2605. KVA PF: .90 LAGGING
LOSSES THRU FEEDER: 0. KW 0. KVAR 0. KVA

LOAD TO: 2007 A2 FEEDER AMPS: 227 VOLTAGE DROP: 0. %VD: .00
PP7JECTED POWER FLOW: 1403. KW 710. KVAR 1573. KVA PF: .89 LAGGING
LOSSES THRU FEEDER: 0. KW 0. KVAR 0. KVA

LOAD FROM: 2901 ST2-CLR FEEDER AMPS: 1674 VOLTAGE DROP: 47. %VD: 1.13
PROJECTED POWER' FLOW: 8073. KW 8356. KVAR 11619. KVA PF: .69 LAGGING
LOSSES THRU FEEDER: 4. KW 185. KVAR 185. KVA

LOAD 3US: 3005 2B5 DESIGN VOLTAGE: 480 LOAD VOLTAGE: 439 %VD: 8.5$
VOLTAGE ANGLE: -8.3 DEGREES-------------------------

PROJECTED SPECIAL BUS LOAD: 900. KW 490. KVAR
LOAD FROM: 2003 2A3 TRANSF AMPS: 1346 VOLTAGE DROP: 15. %VD: 3.07
PROJECTED POWER FLOW: 900. KW 490. KVLR 1025. KVA PF: .88 LAGGING
LOSSES THRU TRANSF: 15.4 KW 95.4 KVAR 96.6 KVA

!

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



Attahment 46

,{ 2DATE:23 JUL 92 TIME: 8 52 PM PAGE 122T=4.5 SECONDS, ST #2 Unit 2 MSLB Unit 1 LOOP
SYSTEM VOLT =0.9912, Red Train Steady State, Green Train Sequencing
ENTERGY OPERATIONS INC.

BALANCED VOLTAGE DROP AND LOAD FLOW ANALYSIS (SPECIAL BUS LOAD REPORT
oce************************************e******************************** )..**
VOLTAGE EFFECT ON LOADS MODELED TRANSFORMER VOLTAGE DROP MODELED i

VOLTAGE DROP CRITERIA: BRA!!CH = 4.00 % BUS = 5.00
PER UNIT DRIVIllG VOLTAGE = .9912

,

LOAD BUS: 3006 2B6 DESIGN VOLTAGE: 480 LOAD VOLTAGE: 437 %VD: 8.9$
VOLTAGE AllGLE: -5.0 DEGREES-------------------------

PROJECTED SPECIAL BUS LOAD: 356. KW 288. KVAR
LOAD FROM: 2004 2A4 TRANSF AMPS: 604 VOLTAGE DROP: 3. %VD: .66
PROJECTED POWER FLOW: 356. KW 238. KVAR 458. KVA PF: .78 LAGGING ;

LOSSES THRU TRA!!SF: 3.1 KW 20.1 KVAR 20.3 KVA

LOAD BUS: 3105 B5 DESIGN VOLTAGE: 480 LOAD VOLTAGE: 449 %VD: 6.4$
VOLTAGE ANGLE: -6.8 DEGREES-------------------------

PROJECTED SPECIAL BUS LOAD: 921. KW 442. KVAR
LOAD FROM: 2008 A3 TRANSF AMPS: 1313 VOLTAGE DROP: 13. %VD: 2.78
PROJECTED POWER FLOW: 921. KW 442. KVAR 1022. KVA PF: .90 LAGGING
LOSSES THRU TRANSF: 14.8 KW 95.4 KVAR 96.5 KVA

LOAD BUS: 3106 B6 DESIGN VOLTAGE: 480 LOAD VOLTAGE: 459 %VD: 4.3
VOLTAGE ANGLE: -5.0 DEGREES-------------------------

PROJECTED SPECIAL BUS LOAD: 547. KW 283. KVAR
LOAD FROM: 2009 A4 TRANSF AMPS: 774 VOLTAGE DROP: 3. %VD: .68
PROJECTED POWER FLOW: 547. KW 283. KVAR 616. KVA PF: .89 LAGGING
LOSSES THRU TRANSF: 5.2 KW 33.2 KVAR 33.6 KVA

17 BUSES

*** T O T A L S Y S'T E M L0SSES ***
93. KW 1434. KVAR

r

*** WARNING *** STUDY CONTAINS 7 VOLTAGE CRITERIA VIOLATIONS
VIOLATIONS DENOTED BY (S) AT BUS AND BuJsNCH %VD LOCATIONS

.- .- . - - . . - - - - - - . - . - _ , ._. . . . .. -.-.-..
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Attadmwnt 47
Calc 93.E-0065 01
Page 1 of 12

|
;

|

|
1

!
|

T=4.5 SECO!1DS, ST #2 Unit 2 MSLB Unit 1 LOOP
SYSTEM-VOLT =0.9912, Green Train Steady State, Red Train Sequencing
ENTERGY OPERATIONS INC.

DATES 23 JUL 92
TIME: 1 59 PM

..........._________............... __ ______ ..____. ______.._ ......._..___

ALL INFORMATION PRESENTED IS FOR REVIEW, APPROVAL
INTERPRETATION AND APPLICATIO!! BY A REGISTERED -

ENGINEER ONLY
....................___ .... ......_......................___ ................

DAPPER (LOAD FLOW AND VOLTAGE DROP MINI / MICRO VERSION 3.5 LEVEL 2.1)
COPYRIGHT SKM SYSTEMS ANALYSIS, IllC. 1983
. . . _ _ . . . . . . . . . . . _ - _ - _ - _ _ _ _ . . . . _ _ _ . . . . _ . . . _ _ _ _ _ _ _ _ _ _ _ _ _ _ . . . . . . . . _ _ _ _ _ _ _ _ _ _ .

M

l
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_ _ ._ - ,
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Attadunent 47 '

Calc 92 E 0065-01
DATE:23 JUL 92 TIME: 1 59 PM l'ge2ofl2 PAGE 2-
T=4.5 SECONDS, ST #2 Unit 2 MSLB Unit 1 LOOP
GVSTEM VOLT =0.9912, Green Train Steady State, Red Train Sequencing
ENTERGY OPERATIONS INC. ;

|

FEEDER DATA
.............................................................................. ,

FEEDER FROM FEEDER TO OTY VOLTS LENGTH FEEDER DESCRIFTION +

NO NAME NO NAME /PH L-L SIZE TYPE DUCT INSUL '

..............................................u..........====m.. ...m ..... ..

1 SYSTEM 200 161KV-APL 1 161000.- 1000. FT
IMPEDANCF: 3.1131 + J19.4200 OHMS /M FEET

2001 2A1 2003 2A3 1 4160. 1000. FT '

IMPEDANCE: .0047 + J .1600 OHMS /M FEET
'

2001 2A1 2902 ST2-A 1 4160. 1000. FT ;

IMPEDANCE: .0000 + J .0000 OHMS /M FEET
,

2002 2A2 2004 2A4 1- 4160. 1000. FT
IMPEDANCE: .0047 + J .1600 OHMS /M FEET

,

2002 2A2 2902 ST2-A 1 4160. 1000. FT ;
'

IMPEDANCE: .0000 + J .0000 OHMS /M FEET-

2006 Al 2008 A3 1 4160. 1000. FT t

IMPEDANCE: .0000 + J .0000 OHMS /M FEET
.

2007 A2 2009 A4 1 4160. 1000. FT
IMPEDANCE: .0000 + J .0000 OHMS /M FEET ,

2901 ST2-CLR 2902 ST2-A 1 4160. 1000. FT "

IMPEDANCE: .0005 + J .0220 OHMS /M FEET
"

2902 ST2-A 2006 A1 1 4160. 1000. FT
' IMPEDANCE: .0000 + J .0000 OHMS /M FEET ;

2902 ST2-A 2007 A2 1 4160. 1000. FT
IMPEDANCE: .0000 + J .0000 OHMS /M FEET

..=...=====-==....==...=..===...==== ....=....=====..=..=..============..= ...

SOURCE BUS THEVENIN EQUIVALENT IMPEDANCE: 000000000 + J .000000000 OHMS.

Calculated From Largest 3-PHASE Fault Contribution !

.r.................................................u..===.........== .........

o -,-,,n ,- -u,- ,n,-,, ---,,..w,--.-,--.,--,-,,,,wn,+ ,,n.,,, -r-,, ,-,,,-~nr . - , , n-,.r., ,,--,r,,-e,,- .- - ,-- , ,
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Attachment 47
'

Calc 911:.0065 01
!DATE 33 JUL 93 TIME: 1 59 PM p,g. 3 g |2 PAGE 3

T=4.5 SECONDS, ST /2 Unit 2 MELB Unit 1 LOOP
SYSTEM VOLT =0.9912, Green Train Steady State, Red Train Sequencing
ENTERGY OPERATIONS INC. ;

TRANSF0RHER DATA j

........................................................... ..................
PRIMARY RECORD VOLTS PRI * SECONDARY RECORD VOLTS SEC HOMINAL

NO NAME L-L FLA NO NAME L-L FLA KVA
...............................====......................=====................

3003 2A3 4055. 142. 3005 2B5 480. 1203. 1000.0
IMPEDANCE: 1.2315 + J 7.6110 PERCENT ;

|2004'2A4 4055. 142. 3006 2B6 480. 1203. 1000.0
IMPEDANCE: 1.2438 + J 7.9432 PERCENT

2008 A3 4055. 142. 3105 B5 480. 1203. 1000.0
IMPEDANCE: 1.2396 + J 8.0046 PERCENT

3009 A4 4055. 142. 3106 B6 480. 1203. 1000.0
-IMPEDANCE: 1.2532 + J 8.0126 PERCENT

,

, __ _ .- _ _ . _ _ _ . _ __ _ _ _ _ _ _. _ _ . _ _ . _ _ _ _ _ _ _ _ .-
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Attachment 47
Calc 92 E 0065 01

DATEt33 JUL 93 TIME: 1 59 PM gy e .g or 12 PAGE 4g
T=4.5 SECONDS) ST #2 Unit 2 MSLB Unit 1 LOOP i

SYSTEM VOLT =0.9912, Green Train Steady State, Red Train Sequencing '

ENTERGY OPERATIONS INC.

TRANSF0RHER DATA (THREE WINDING)
..............................................................................

BUS VOLTS * BRANCil % IMPEDANCE NOMINAL
DATA NO NAME L-L * DATA R X KVA

...............................................==.............................

- PR2 MARY 200 161KV APL 161000. * PRI-SEC .2000 + J 4.7800 15000.0
SECONDARY 1200 H BUSES 6900. * PRI-TER .1900 + J 4.6000 12600.0
TERTIARY 2901 ST2-CLR 4160. * SEC-TER .3700 + J 8.9000 12600.0
PRIMARY FIXED TAP: -2.5 % j

!

,

!

!

.

rw-m*A r.yo-f .c z w.N y a , ,ium.eg a4,,,ow,y,_g, -. --pwir2----ts gy.>w, ey y gygq<,wgwm-y-y w r- -- w wg 79 p+ gyp-1-wr ye--g,7pm,g.,q--ygy-g-p,w-;,y.--y7g ri y -- w grp---y.yg'.-79,.mgi--yo 7f g g es a weiry w-v-W= C N-
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Attachment 47
Calc 92-E-0065-01

DATE:23 JUL 92 TIME: 1 59 PM PAGE 5g.yy g g g;
T=4.5 SECO!JDS, ST #2 Unit 2 MSLB Unit 1 LOOP
SYSTEM VOLT =0.9912, Green Train Steady State, Red Train Sequencing
EllTERGY OPERATIOlis I!1C.

B R A 11 C H L0AD DATA
=====================================================u========-==============

FROM /TO BR. CollSTA!1T KVA CO!1STA!1T Z Ci STANT I FLOW
BUS / BUS TYPE KVA %PF KVA %PF KVA %PF DIR.

=============================================================================

=

W

m_____.____________ _ _ _ _ _ _ _ _ _ . -
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Attachment 47 |

Calc 92 E-006.4-01 :
DATE 23 JUL 92 TIME: 1 59 PM P"## 6 d l*' PAGE 6 |
T=4.5 SECONDS, ST #2 Unit 2 MSLB Unit 1 LOOP '

SYSTEM VOLT =0.9912, Green Train Steady State, Red Train Sequencing
ENTERGY OPERATIONS INC.

BUS SPECIAL STUDY DATA
============================================================================== ,

o NO * NAME * KW * KVAR * LOAD / GENERATION
=============.===s.============================================================

2003 2A3 1228. 4968. CONSTANT Z LOAD

2004 2A4 1534. 812. CONSTANT KVA LOAD
2008 A3 1401. 613. CONSTANT KVA LOAD
2009 A4 851. 394. CONSTANT KVA LOAD
3005 2B5 443. 338. CONSTANT KVA LOAD
3006 2B6 850. 463. CONSTANT KVA LOAD

3105 B5 921. 442. CONSTANT KVA LOAD
3106 B6 547. 283. CONSTANT KVA LOAD

t

{

|

|

,

. _,m. . . ,- - , - . _ . . .,_,m ,,,.%, %.c. _...,.,y._.,%m-. , . . . . . - - , _ , , , , .% . . . _ . . , ,- _ _m,,. , . ,, ,2.,-.- - -n,-,.,-.y ,-,- --
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Attulimerit 47
Cale 921: 0065 01

DATEt23 JUL 92 TIME: 1 59 PM l'an 7 of 12 PAGE 7
T=4.5 SECONDS, ST #2 Unit 2 MSLB Unit 1 LOOP
SYSTEM VOLT =0.9912, Green Train Steady State, Red Train Sequencing
ENTERGY OPERATIONS INC.

*** SOLUTION COMMENTS ***
==============.,u=========

SOLUTION PARAMETERS

PER UNIT DRIVING VOLTAGE : .9912
BRANCH VOLTAGE CRITERIA : 4.00 %
BUS VOLTAGE CRITERIA : 5.00 %
EXACT (ITERATIVE) SOLUTION : YES
TRANSFORMERS MODELED : YES

<< PERCENT VOLTAGE DROPS ARE BASED ON NOMINAL DESIGN VOLTAGES >>

TOP SIZE: 58

LARGEST LOAD: 5117.52 KVA
CONVERGENCE CRITERIA: .256 KVA
LARGEST BUS. MISMATCH 2004 2A4 151.409 KVA
LARGEST BUS MISMATCH 3006 2B6 18.012 KVA
LARGEST-BUS MISMATCH 3006 2B6 2.378 KVA
LARGEST bOS MISMATCH 3006 2B6 .306 KVA
LARGEST BUS MTSMATCH 3006 2B6 .039 KVA

-_ - - __ .__ _ , -
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Attachment 17
Calc 92 E-0065-01

DATE:23 JUL 92 TIME: 1 59 PM PAGE 8g.ge g g p*T=4.5 SECONDS, ST #2 Unit 2 MSLB Unit 1 LOOP
SYSTEM VOLT =0.9912, Green Train Steady State, Red Train Sequencing
ENTERGY OPERATIONS INC.

BALANCED VOLTAGE DROP AND LOAD FLOW ANALYSIS (SPECIAL BUS LOAD REPORT)
onoo*************************************************************************
VOLTAGE EFFECT ON LOADS MODELED TRANSFORMER VOLTAGE DROP MODELED 4

VOLTAGE DROP CRITERIA: BRANCH = 4.00 % BUS = 5.00 |PER UNIT DRIVING VOLTAGE = .9912

LOAD BUS: 1 SYSTEM DESIGN VOLTAGE:161000 LOAD VOLTAGE:159583 %VD: .9
VOLTAGE ANGLE: .0 DEGREES-------------------------

LOAD TO: 200 161XV APL FEEDER AMPS: 42 VOLTAGE DROP: 1228. %VD: .76
PROJECTED POWER FLOW: 7672. KW 8874. KVAR 11731. KVA PF: .65 LAGGING
LOSSES THRU FEEDER: 17. KW 105. KVAR 106. KVA

LOAD FROM: **** SOURCE FEEDER AMPS: 42 VOLTAGE DROP: O. %VD: .00 j
PROJEOTED POWER FLOW: 7672. KW 8874. KVAR 11731. KVA PF: .65 LAGGING ,

LOSSES THRU FEEDER: 0. KW 0. KVAR 0. KVA I

LOAD BUS: 200 161KV APL DESIGN VOLTAGE:161000 LOAD VOLTAGE:158355 %VD: 1.6
VOLTAGE ANGLE: .3 DEGREES-------------------------

LOAD FROM: 1 SYSTEM FEEDER AMPS: 42 VOLTAGE DROP: 1228. %VD: .76
PROJECTED POWER FLOW: 7655. KW 8769. KVAR 11640. KVA PF: .66 LAGGING
LOSSES THRU FEEDER: 17. KW 105. KVAR 106. KVA

,

LOAD TO: 1200 H BUSES AND: 2901 ST2-CLR 3WXFMR AMPS: 42
PROJECTED POWER FLOW: 7655. KW 8769. KVAR 11641. KVA PF: .66 LAGGING

***XFMR TAPS -2.5%***

LOAD BUS: 1200 H BUSES *** NO LOAD SPECIFIED ***

LOAD BUS: 2001 2A1 DESIGN VOLTAGE: 4160 LOAD VOLTAGE: 4016 %VD: 3.5
VOLTAGE ANGLE: -2.4 DEGREES-------------------------

LOAD TO: 2003 2A3 FEEDER AMPS: 725 VOLTAGE DROP: 193. %VD: 4 64$'

PROJECTED POWER FLOW: 1492. KW 4813. KVAR 5039. KVA PF: .30 LAGGING
LOS3ES THRU FEEDER: 7. KW 252. KVAR 252. KVA

LOAD FROM: 2902 ST2-A FEEDER AMPS: 725 VOLTAGE DROP: 0. %VD: .00
PROJECTED POWER FLOW: 1492. KW 4813. KVAR 5039. KVA PF: .30 LAGGING
LOSSES THRU FEEDER: 0. KW 0. KVAR 0. KVA

- , ,. - -
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Attachment 47
Calc 92 E 0065-01DATE:*43 JUL 92 TIME: 1 59 PM pggg 9

T=4.5 SECONDS, ST #2 Unit 2 MSLB Unit 1 LOOP Pge 9 of 12
@SYSTEM VOLT =0.9912, Green Train Steady Stato, Red Train Sequencing

ENTERGY OPERATIONS INC.

BALANCED VOLTAGE DROP AND LOAD FLOW ANALYSIS (SPECIAL BUS LOAD REPORT) '

one**************************************************************************
VOLTAGE EFFECT ON LOADS MODELED TRANSFORMER VOLTAGE DROP MODELED
VOLTAGE DROP CRITERIA: BRANCH = 4.00 % BUS = 5.00
PER UNIT DRIVING VOLTAGE = .9912

LOAD BUS: 2002 2A2 DESIGN VOLTAGE: 4160 LOAD VOLTAGE: 4016 %VD: 3.5
VOLTAGE ANGLE: -2.4 DEGREES-------------------------

LOAD TO: 2004 2A4 FEEDER AMPS: 402 VOLTAGE DROP: 59. %VD: 1.42
PROJECTED POWER FLOW: 2400. i'W 1440. KVAR 2799. KVA PF: .86 LAGGING
LOSSES THRU FEEDER: 2. KW 78. KVAR 78. KVA

c

LOAD FROM: 2902 ST2-A FEEDER AMPS: 402 VOLTAGE DROP: O. %VD: .00
PROJECTED POWER FLOW: 2400. KW 1440. KVAR 2799. KVA PF: .86 LAGGING _

LOSSES THRU FEEDER: O. KW 0. KVAR 0. KVA

LOAD BUS: 2003 2A3 DESIGN VOLTAGE: 4160 LOAD VOLTAGE: 3823 %VD: 8.1$
VOLTAGE ANGLE: -3.2 DEGREES-------------------------

PROJECTED SPECIAL BUS LOAD: 1037. KW 4195. KVAR
LOAD FROM: 2001 2A1 FEEDER AMPS: 725 VOLTAGE DROP: 193. %VD: 4.64$
PROJECTED POWER FLOW: 1484. KW 45v KVAR 4797. KVA PF: .31 LAGGING
LOSSES THRU FEEDER: 7. KW 252. KVAR 252. KVA

LOAD TO: 3005 2B5 TRANSF AMPS: 87 VOLTAGE DROP: 46. %VD: 1.11
PROJECTED POWER FLOW: 448. KW 367. KVAR 579. KVA PF: .77 LAGGING
LOSSES THRU TRANSF: 4.6 KW 28.7 KVAR 29.1 KVA

LOAD BUS: 2004 2A4 DESIGN VOLTAGE: 4160 LOAD VOLTAGE: 3957 %VD: 4.9
VOLTAGE ANGLE: -3.8 DEGREES-------------------------

PROJECTED SPECIAL BUS LOAD: 1534. KW 812. KVAR
LOAD FROM: 2002 2A2 FEEDER AMPS: 402 VOLTAGE DROP: 59. %VD: 1.42
PROJECTED POWER FLOW: 2398. KW 1362. KVAR 2758. KVA PF: .87 LAGGING
LOSSES THRU FEEDER: 2. KW 78. KVAR 78. KVA .

LOAD TO: 3006 2B6 TRANSF AMPS: 149 VOLTAGE DROP: 121. %%D: 2.90
PROJECTED POWER FLOW: 864. KW 550. KVAR 1024. KVA PF; .84 LAGGING
LOSSES THRU TRANSF: 13.7 KW 87.5 KVAR 88.6 KVA

LOAD BUS: 2006 Al DESIGN VOLTAGE: 4160 LOAD VOLTAGE: 4016 %VD: 3.5
VOLTAGE ANGLE: -2.4 DEGREES-------------------------

LOAD TO: 2008 A3 FEEDER AMPS: 374 VOLTAJE DROP: 0. %VD: .00
PROJECTED POWER FLOW: 2337. KW 1150. KVAR 2604. KVA PF: .90 LAGGING
LOSSES THRU FEEDER: O. KW 0. KVAR 0. KVA

1

|
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Attahment 47
Calc 92.E-0065 01 PAGE 10DATE:23 JUL 92 TIME: 1 59 PM

T=4.5 SECONDS, ST #2 Unit 2 MSLB Unit 1 LOOP Pne 10 of 12
SYSTEM VOLT =0.9912, Green Train Steady State, R.ed Train Sequencing
ENTERGY O?ERATIONS INC.

(SPEC.AL BUS LOAD REPORT)TBALANCED VOLTAGE DROP AND LOAD FLOW ANALYSIS ***************
00000*********************************************************MODELEDVOLTAGE EFFECT ON LOADS MODELED TRANSFORMER VOLTAGE DROP
VOI.TAGE DROP CRITERIA: BRANCH = 4.00 % BUS = 5.00

PER UNIT DRIVING VOLTAGE = .9912

14AD FROM: 2902 ST2-A FEEDER AMPS: 374 VOLTAGE DROP: O. %VD: .00
PROJECTED POWER FLOW 2337. hW 1150. KVAR 2604. KVA PF: .90 LAGGING

LOSSES THRU FEEDER: 0. KW 0. KVAR 0. KVA

LOAD BUS: 2007 A2 DESIGN VOLTAGE: 4160 LOAD VOLTAGE: 4016 %VD: 3.5
VOLTAGE ANGLE: -2.4 DEGREES-------------------------

LOAD TO: 2009 A4 FEEDER AMPS: 226 VOLTAGE DROP: 0. %VD: .00

PROJECTED POWER FLOW: 1403. KW 710. KVAR 1573. KVA PF: .89 LAGGING

LOSSES THRU FEEDER: 0. KW 0. KVAR 0. KVA

LOAD FROM: 2902 ST2-A FEEDER AMPS: 226 VOLTAGE DROP: 0. %VDs .00
PROJECTED POWER FLOW: 1403. KW 710. KVAR 1573. KVA PF: .89 LAGGING

LOSSES THRU FEEDER: O. KW 0- KVAR 0. KVA

LOAD BUS: 2008 A3 DESIGN VOLTAGE: 4160 LOAD VOLTAGE: 4016 %VD: 3.5
VOLTAGE ANGLE: -2.4 DEGREES ,-------------------------

PROJECTED SPECIAL BUS LOAD: 1401. KW 613. KVAR

LOAD FROM: 2006 Al FEEDER AMPS: 374 VOLTAGE DROP: O. %VD: .00

PROJECTED POWER FLOW: 2337. KW 1150. KVAR 2604. KVA PF: .90 LAGGING

LOSSES THRU FEEDER: 0. KW 0. KVAR 0. KVA

LOAD TO: 3105 B5 TRANSF AMPS: 155 VOLTAGE DROP: 115. %VD: 2.76
PROJECTED POWER FLOW: 936. KW 537. KVAR 1079. KVA PF: .87 LAGGING

LOSSES THRU TRANSF: 14.7 KW 95.0 KVAR 96.1 KVA
,

LOAD BUS: 2009 A4 DESIGN VOLTAGE: 4160 LOAD VOLTAGE: 4016 %VD: 3.5
VOLTAGE ANGLE: -2.4 DEGREES-------------------------

PROJECTED SPECIAL BUS LOAD: 851. KW 394. KVAR
LOAD FROM:-2007 A2 FEEDER AMPS: 226 VOLTAGE DROP: 0. %VD: .00

PROJECTED POWER FLOW: 1403. KW 710. KVAR 1573. KVA PF: .89 LAGGING

LOSSES THRU FEEDER: O. KW 0. KVAR 0. KVA

LOAD- TO: 3106 B6 TRANSF AMPS: 91 VOLTAGE DROP: 28. %VD: .67

PROJECTED POWER FLOW: 552. KW 316. KVAR 636. KVA PF: .87 LAGGING

LOSSES THRU TRANSF: 5.2 KW 33.1 KVAR 33.5 KVA

. . __ _ ___ __ _ _ - . . _ . , _ _ _ _ _ _ _ . - _ _ - __
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Attathment 47

DATE123 JUL 92 TIME: 1 59 PM Cak M{4ySM pAgE 1I
T=4.5 SECONDS, ST #2 Unit 2 MSLD Unit 1 LOOP E""II # I*

SYSTEM VOLT =0.9912, Green Train Steady State, Red Train Sequencing
ENTERGY OPERATIONS INC.

BALANCED VOLTAGE DROP AND LOAD FLOW ANALYSIS (SPECIAL BUS LOAD REPORT)
ocoo*************************************************************************
VOLTAGE EFFECT ON LOADS MODELED TRANSFORMER VOLTAGE DROP MODELED
VOLTAGE DROP CRITERIA: BRANCH = 4.00 % BUS = 5.00
PER UNIT DRIVING VOLTAGE a .9912

LOAD BUS: 2901 ST2-CLR DESIGN VOLTAGE: 4160 LOAD VOLTAGE: 4061 %VD: 2.4
VOLTAGE ANGLE: -1.8 DEGREES-------------------------

LOAD TO: 2902 ST2-A FEEDER AMPS: 1601-VOLTAGE DROP: 46. %VD: 1.10
PROJECTED POWER FLOW: 7635. KW 8283. KVAR 11265. KVA PF: .68 LAGGING
LOSSES THRU FEEDER: 4. KW 169. KVAR 169. KVA

LOAD FROM: 200 161KV APL AND: 1200 H BUSES 3WXFMR AMPS: 1601
PROJECTED POWER FLOW: 7635. KW 8283. KVAR 11265. KVA PF: .68 LAGGING

***XFMR TAPS -2.5%***

LOAD BUS: 2902 ST2-A DESIGN VOLTAGE: 4160 LOAO VOLTAGE: 4016 %VD: 3.5
VOLT 5nE ANGLE: -2.4 DEGREES-------------------------

LOAD TO: 2003 2A1 FEEDER AMPS: 725 VOL. GE DROP: 0. %VD: .00
PROJECTED POWER FLOW: 1492. KW 4813. KVAR 5039. KVA PF: .30 LAGGING
LOSSES THRU FEEDER: 0. KW 0. KVAR 0. KVA

LOAD TO: 2002 2A2 FEEDER AMPS: 402 VOLTAGE DROP: 0. %VD: .00
PROJECTED POWER FLOW: 2400. KW 1440. KVAR 2799. KVA PF: .86 LAGGING '

LOSSES THRU FEEDER: O. KW 0. KVAR 0. KVA

LOAD TO: 2006 Al FEEDER AMPS: 374 VOLTAGE DROP: 0. %VD: .00
PROJECTED POWER FLOW: 2337. KW 1150. KVAR 2604. KVA PF: .90 LAGGING
LOSSES THRU FEEDER: 0. KW 0. KVAR 0. KVA

LOAD TO: 2007 A2 FEEDER AMPS: 226 VOLTAGE DROP: 0. %VD: .00
PROJECTED POWER FLOW: 1403. KW 710. KVAR 1573. KVA PF: .89 LAGGING
LOSSES THRU FEEDER: O. KW 0. KVAR 0. KVA

LOAD FROM: 2901 ST2-CLR FEEDER AMPS: 1601 VOLTAGE DROP: 46. %VD: 1.10
PROJECTED POWER FLOW: 7632. KW 8114. KVAR 11139. KVA PF: .69 LAGGING
LOSSES THRU FEEDER: 4. KW 169. KVAR 169. KVA

LOAD BUS: 3005 2B5 DESIGN VOLTAGE: 480 LOAD VOLTAGE: 436 %VD: 9.2$
VOLTAGE ANGLE: -5.2 DEGREES-------------------------

PROJECTED SPECIAL BUS LOAD: 443. KW 338. KVAR
L LOAD FROM: 2003 2A3 TRANSF AMPS: 738 VOLTAGE DROP: 5. %VD: 1.11

PROJECTED POWER FLOW: 443. KW 338. KVAR 557. KVA PF: .80 LAGGING
LOSSES THRU TRANSF: 4.6 KW 28.7 KVAR 29.1 KVA

i
|

!
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Attuhment 47
Calc 92 E-006L01DATE 23 JUL 92 TIME: 1 59 PM PAGE 12

T=4.5 SECONDS, ST #2 Unit 2 MSLB Unit 1 LOOP pop n or n
SYSTEM VOLT =0.9912, Green Train Steady State, Red Train Sequencing
ENTERGY OPERATIONS INC.

BALANCED VOLTAGE DROP AND LOAD FLOW ANALYSIS (SPECIAL BUS LOAD REPORToco**********************************************************************)****
VOLTAGE EFFECT ON LOADS MODFLED TRANSFORMER VOLTAGE DROP MODELED
VOLTAGE DROP CRITERIA: BRAK *= 4.CC % BUS = 5.00
PER UNIT DRIVING VOLTAGE = '912

LOAD BUS: 3006 2B6 DESIGN VOLTAGE: 480 LOAD VOLTAGE: 443 %VD: 7.8$
VOLTAGE ANGLE: -7.7 DEGREES-------------------------

PROJECTED SPECIAL BUS LOAD: 850. KW 463. KVAR
LOAD FROM: 2004 2A4 TRANSF AMPS: 1263 VOLTAGE DROP: 14. %VD: 2.90
PROJECTED POWER FLOW: 850. KW 463. KVAR 968. KVA PF: .8P LAGGING
LOSSES THRU TRANSF: 13.7 KW 87.5 KVAR 88.6 KVA

LOAD BUS: 3105 B5 DESIGil VOLTAGE: 480 LOAD VOLTAGE: 450 %VD: 6.2$
VOLTAGE AllGLE: -6.6 DEGREES-----------------~~------

PROJECTED SPECIAL BUS LOAD: 921. KW 442. KVAR
LOAD FROM: 2008 A3 TRANSF AMPS: 1310 VOLTAGE DROP: 13. %VD: 2.76
PROJECTED POWER FLOW: 921. KW 442. KVAR 1022. KVA PF: .90 LAGGING
LOSSES THRU TRANSF: 14.7 KW 95.0 KVAR 96.1 KVA

LOAD BUS: 3106 B6 DESIGli VOLTAGE: 480 LOAD VOLTAGE: 460 %VD: 4.1
VOLTAGE ANGLE: -4.8 DEGREES-------------------------

PROJECTED SPECIAL BUS LOAD: 547. KW 283. KVAR
LOAD FROM: 2009 A4 TRANSF AMPS: 773 VOLTAGE DROP: 3. %VD: .67
PROJECTED POWER FLOW: 547. KW 283. KVAR 616. KVA PF: .89 LAGGING
LOSSES THRU TRANSF: 5.2 KW 33.1 KVAR 33.5 KVA

17 BUSES

*** T O T A L SYSTEM L0SSES ***
89. KW 1334. KVAR

*** WARNING *** STUDY CONTAINS 6 VOLTAGE CRITERIA VIOLATIONS
VIOLATIONS DENOTED BY ($) AT BUS AND BRANCH %VD LOCATIONS



Attadunent 48
Calc 92 E-0065 01
Itge 1 of 12

T=10 SECONDS, ST #2 Unit 2 MSLB Unit 1 LOOP
SYSTEM VOLT =0.9912, Red Train Steady State, Green Train Sequencing
ENTERGY OPERATIONS INC.

DATE: 23 JUL 92
' TIME: 11 32 AM

______........__________ ._______... _________________________. _____.._______

ALL INFORMATION PRESENTED IS FOR REVIEW, APPROVAL
INTERPRETATION AND APPLICATION BY A REGISTERLD
ENGINEER ONLY
.-___-________------__.-____-..__ ______..._.-__....__.________. _____________

DAPPER (LOAD FLOW AND. VOLTAGE DROP MINI / MICRO VERSION 3.5 LEVEL 2.1)
COPYRIGHT SKM SYSTEMS ANALYSIS, INC. 1983
______.....____ ........._______________________...____________....__________.

. . , . - - - - , -- , _ . . , -...
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Attachment 48 1

Calc 92 E-0065-01
DATE:23 JUL 93 TIME:11 32 AM l' age 2 of il PAGE 2
T=10 SECONDS, ST #2 Unit 2 MSLB Unit 1 LOOP,

-SYSTEM VOLT =0.9912, Red Train Steady State, Green Train Sequencing
ENTERGY OPERATIONS INC.

.

FEEDER DATA
.................... .........=....... ......=..=....==.=..====-=.............

FEEDER FROM FEEDER TO QTY VOLTS LENGTH FEEDER DESCRIPTION :

................................./.PHNO NAME NO NAME L-L SIZE TYPE DUCT INSUL
.=......=.......==....==.................... :

1 SYSTEM 200 161KV APL 1 161000. 1000. FT
IMPEDANCE: 3.1131 + J19.4200 ORMS/M FEET

' 3001 2A1 2003 2A3 1 4160. 1000. FT
,

IMPEDANCE: .0047 + J .1600 OHMS /M FEET i

2001 2A1 2902 ST2-A 1 4160. 1000. FT
IMPEDANCE: .0000 + J .0000 OHMS /M FEET

3002 2A2 2004 2A4- 1 4160. 1000. FT
IMPEDANCE: .0047 + J .1600 OHMS /M FEET ,

,

2002 2A2 2902 ST2-A 1- 4160. 1000. FT
IMPEDANCE: .0000 + J .0000 OHMS /M FEET I

3006 Al 2008 A3 1 4160. 1000. FT
IMPEDANCE: .0000 + J .0000 OHMS /M FEET

3007 A2 2009 A4 1 4160. 1000. FT
IMPEDANCE: .0000 + J .0000 OHMS /M FEET

-3901 ST2-CLR 2902 ST2-A 1 4160. 1000. FT
IMPEDANCE: .0005 + J .0220 OHMS /M FEET

'3902 ST2-A 2006-Al 1 4160. 1000. FT
IMPEDANCE: .0000 4 J .0000 OHMS /M FEET

3902 ST2-A 2007 A2 1 4160. 1000. FT
IMPEDANCE: .0000 + J .0000 OHMS /M FEET

=.m..========================================================-====-==-= ======

SOURCE-BUS THEVENIN EQUIVALENT-IMPEDANCE: .000000000 + J .000000000 OHMS
Calculated From Largest 3-PHASE Fault Contribution .

.=============================================================================

1

I

I

l
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Attachment 48
Calc 92 E-0065-01

Un'.E:33 JUL 93 TIME:11 32 AM pap. 3 g 32 PAGE 3
Tulo SECONDS, ST #2 Unit 2 MSLB Unit 1 LOOP
SYSTEM VOLT =0.9912, Red Train Steady State, Green Train Sequencing
ENTERGY OPERATIONS INC.

TRANSF0RHER DATA
==============================================================================
PRIMARY RECORD VOLTS PRI * SECONDARY RECORD VOLTS SEC NOMINAL

NO NAME L-L FLA NO NAME L-L FLA KVA
==============================================================================

3003 2A3 4055. 142. 3005 2B5 480. 1203. 1000.0
IMPEDANCE: 1.2315 + J 7.6110 PERCENT

2004 2A4 4055. 142. 3006 2B6 480. 1203. 1000.0
IMPEDANCE: 1.2438 + J 7.9432 PERCENT

2008 A3 4055. 142. 3105 B5 480. 1203. 1000.0
IMPEDANCE: 1.2396 + J 8.0046 PERCENT

2009 A4 4055. 142. 3106 B6 480. 1203. 1000.0
IMPEDANCE: 1.2532 + J 8.0126 PERCENT

-- _ _. . . _ _ _ _ _ _ _ _ . _ _ . _ . _ . . _ _ _ . _ . _ . _ _ _ . . _ _ _ . . . , . . __
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Attathment 4S
Calc 921:-006.001

DATE233 JUL 93 TIME:11 32 AM p,#e4 or3*, PAGE 4
T=10 SECONDS, ST #2 Unit 2 MSLB Unit 1 LOOP
SYSTEM VOLT =0.9912, Red Train Steady State, Green Train Sequencing
ENTERGY OPERATIONS INC.

TRANSF0RMER DATA (THREE WINDING)
===========================u==================================================

BUS Vr'.T S * BRANCH % IMPEDANCE NOMINAL
DATA NO NAME L-L * DATA R X KVA

==o===========================================================================

PRIMARY 200 161KV APL 161000. * PRI-SEC .2000 + J 4.7800 15000.0
SECONDARY 1200 H BUSES 6900. * PRI-TER .1900 + J 4.6000 12600.0
TERTIARY 2901 ST2-CLR 4160. * SEC-TER .3700 + J 8.9000 12600.0
PRIMARY FIXED TAP: -2.5 %

$

x
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Attachment 48
Calc 92 E-0065 -

DATE:33 JUL 93 TIME:11 32 AM PAGE 5g, ,,3 g g*,
T=10 SECONDS, ST /2 Unit 2 MSLB Unit 1 LOOP
SYSTEM VOLT =0.9912, Red Train Steady State, Green Train Se ps.ucing
ENTERGY OPERATIONS INC.

,

BRANCH L0AD DATA
=============================================================================

FROM /TO BR. CONSTANT KVA CONSTANT Z CONSTANT I FLOW i

BUS / BUS TYPE KVA %PF XVA %PF KVA %PF DIR.
=c,===========================================================================

1 SYSTEM
200 161XV APL FEEDER 724 -88.0

3003 2A2
2004 2A4 FEEDER 724 -88.0
3902 ST2-A FEEDER 724 -88.0 REV

2901 ST2-CLR
2902 ST2-A FEEDER 724 -88.0

200 16tKV APL
3904 ST2-CLR TRANS. 724 -88.0

!

i

. , -- . - , , . - - . - . . - - - . . . . - . . ,, , . . _ , . . . - - - . . , , , . - . - - . . . ~ , , - , - , , . . .
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Attuhment 48
Calc 92 E 0065 01

DATE:23 JUL 92 TIME:11 32 AM l' age 6 of I*' PAGE 6
T=10 SECONDS, ST #2 Lnit 2 MSLB Unit 1 LOOP
SYSTEM VOLT =0.9912, Red Train Steady State, Green Train Sequencing i

ENTERGY OPERATIONS INC.

BUS SPECIAL STUDY DATA
==============================================================================
* NO * NAME * KW * -KVAR * LOAD / GENERATION

==============================================================================
2003 2A3 2013. 1058. CONSTANT KVA LOAD

2004 2A4 789. 3586. CONSTANT Z LOAD
2008 A3 1401. 613. CONSTANT KVA LOAD
2009 A4 851. 394. CONSTANT KVA LOAD
3005 2B5 900. 490. CONSTANT KVA LOAD
3006 2B6 356. 288. CONSTANT KVA LOAD

3105 B5 921. 442. CONSTANT KVA LOAD
3106 B6 547. 283. CONSTANT KVA LOAD

,

h

|

_;u _ u-_ _ . _ . . _ , _ . _ . . . _ , _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ . _ . _ _ _ _ _ . . . _ . . . _ . ~ . _ . . . .
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A:tuchment 48
Calc 92 E 0065-01

DATE823 JUL 92 TIME:11 33 AM Pge 7 d 12 PAGE 7
T=10 SECONDS, ST #2 Unit 2 MSLB Unit 1 LOOP
SYSTEM VOLT =0.9912, Red Train Steady Stato, Green Train Sequencing
ENTERGY OPERATIONS INC.

*** SOLUTION COMMENTS ***
.........................

SOLUTION PARAMETERS

PER UNIT DRIVING VOLTAGE : .9912
BRANCH VOLTAGE CRIfERIA : 4.00 %
BUS VOLTAGE CRITERIA : 5.00 % |

EXACT (ITERATIVE) SOLUTION : YES j
TRANSFORMERS MODELED : YES ,

I

<< PERCENT VOLTAGE DROPS ARE BASED ON NOMINAL DESIGN 'v3LTAGES>>

TOF SIZE: 58

LARGEST LOAC: 3671.77 KVA
CONVERGENCE CRITERIA: .184 KVA
LARGEST BUS MISMATCH 2003 2A3 195.318 KVA
LARGEST BUS MISMATCH 3005 2B5 20.461 KVA
LARGEST BUS MISMATCH 3005 2B5 2.858 KVA
LARGEST BUS MISMATCH 3005 2B5 .386 KVA
LARGEST BUS MISMATCH 3005- 2B5 .051 KVA

.

i,

, , - - - - - - - - - - , - - - , , , - , ,
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Attuhment 48
Cale 92 E 0065 01

PAGE 8DATE:23 JUL 92 TIME:11 32 AM pye g g p*
| T=10 SECONDS, ST #2 Unit 2 MSLB Unit 1 LOOP

SYSTEM VOLT =0.9912, Red Train Steady State, Green Train Sequencing
ENTFTiY OPERATIONS INC.

BALANCED VOLTAGE DROP AND LOAD FLOW ANALYSIS (SPECIAL BUS LOAD REPORT)
occo************************,***+********************************************

VOLTAGE EFFECT ON LOADS MODELED TRANSFORMER VOLTAGE DROP MODELED
VOLTAGE DROP CRITERIA: BRANCH = 4.00 % BUS = 5.00
PER UNIT DRIVING VOLTAGE = .9912

LOAD BUS: 1 SYSTEM DESIGN VOLTAGE:161000 LOAD VOLTAGE:159583 t' D: .9
VOLTAGE ANGLE: .0 DEGREES-------------------------

LOAD TO: 200 161KV APL FEEDEk \MPS: 43 VOLTAGE DROP: 1175. %VD: .73
PROJECTED POWER FLOW: 8397. KW 8326. KVAR 11825. KVA PF: .71 LAGGING
LOSSES THRU FEEDER: 17. KW 107. KVAR 108. KVA

LOAD FROM: **** SOURCE FEEDER AMPS: 43 VOLTAGE DROP: 0. %VD: .00
PROJECTED POWER FLOW: 8397. KW 8326. KVAR 11825. KVA PF: .71 LAGGING
LOSSEE THRU FEEDER: 0. KW 0. KVAR 0. KVA

LOAD BUS: 200 161KV APL DESIGN VOLTAGE:161000 LOAD VOLTAGE:158408 %VD: 1.6
VOLTAGE ANGLE: .3 DEGREES-------------------------

LOAO FROM: 1 SYSTEM FEEDER AMPS: 43 VOLTAGE DROP: 1175. %VD: .73
PROJECTED POWER FLOW: 8380. KW 8219. KVAR 11738. KVA PF: .71 LAGGING
LO9SES THRU FEEDER: 17. KW 107. KVAR 108. KVA

LOAD TO: 1200 H BUSES AND: 2901 ST2-CLR 3WXFMR AMPS: 43
PROJECTED POWER FLOW: 8380. KW 8220. KVAR 11738. ~(VA PF: .71 LAGGING.

***XFMR TAPS -2.5%***

LOAD BUS: 1200 H BUSES *** NO LOAD SPECIFIED ***

LOAD BUS: 2001 2A1 DESIGN VOLTAGE: 4160 LOAD VOLTL . 4028 %VD: 3.2
VOLTAGE ANGLE: -2.6 DEGREES-------------------------

LOAD TO: 2003 2A3 FEEDER AMPS: 490 VOLTAGE DROP: 72. %VD: 1.72
PROJECTED POWER FLOW: 2932. KW 1758. KVAR 3418. KVA PF: .86 LAGGING
LOSSES THRU FEEDER: 3. KW 115. KVAR 115. KVA

LOAD FROM: 2902 ST2-A FEEDER AMPS: 490 VOLTAGE DROP: O. %VD: .00
PROJECTED POWER FLOW: 2932. KW 1758. KVAR 3418. KVA PF: .86 LAGGING b
LOSSES THRU FEEDER: 0. KW 0. KVAR 0. KVA {

_ _ _ _ _ _ _ _ _ - _ - _ _ - _ - _ _ _ _ _ - - _ _ _ _ _ _ - _ _ _ _ _ _ _ _ - _ - _ _ ___ _ _ _ - _ - - - _ - -
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Attachment 48
Calc 92 0-006.001

.DATE:23 JUL 92 TIME.11 32 AM PAGE 9P.gr 9 d l2T=10 SECONDS, UT #2 Unit 2 MSLB Unit 1 LOOP
SYSTEM VOLT =0.9312, Red Train Steady State, Green Train Sequencing
ENTERGY OPERATIONS INC.

BALANCED VOLTAGE DROP AND LOAD FLOW ANALYSIS (SPECIAL BUS LOAD REPORT)
oo***************************************************************************
VOLTAGE EFFECT ON LOADS MODELED TRANSFORMER VOLTAGE DROP MODELED
VOLTAGE DROP CRITERIA: BRANCH = 4.00 % BUS = 5.00
PER UNIT DRIVING VOLTAGE = .9912

LOAD BUS: 2002 2A2 DESIGN VOLTAGE: 41_ LOAD VOL7 4028 IVD: 3.2-

VOLTAGE Al 1 -2.6 DEGREES-------------------------

LOAD TO: 2004 2A4 FEEDER AMPS: 614 VOLTAGE D. 158. %VD: 3.79
PROJECTED POWER FLOW: 1684. KW 3936. KVAR 4282. KVA P r' ; .39 LAGGING
LOSFES THRU FEEDER: 5. KW 181, KVAR 181. KVA

LOAD FROM: 2902 ST2-A FEEDER AMPS: 614 VOLTAGE DROP: 0. %VD: .00
PROJECTED POWER FLOW: 1684. KW 3936. KVAR 4282. KVA PF: ,39 LAGGING --

LOSSES THRU FEEDER: 0. KW 0. KVAR 0. KVA

LOAD BUS: 2003 2A3 DESIGN VOLTAGE: 4160 LOAD VOLTAGE: 3957 %VD: 4.9
VOLTAGE ANGLE: -4.3 DEGREES-------------------------

PROJECTED SPECIAL BUS LOAD: 2013. KW 1058. KVAR
LOAD rROM: 2001 2A1 FEEDES AMPS: 490 VOLTAGE DROP: 72. %VD: 1.72
PROJECTED POWER FLOW: 2928. KW 1643. KVAR 3357. KVA PF: .87 LAGGING
LOSSES THRU FEEDER: 3. KW 115. KVAR 115. KVA

LOAD TO: 3005 2B5 TRANSF AMPS: 158 VOLTAGE DROP: 126. %VD: 3.03
PROJECTED POWER FLOW: 915. KW 585. KVAR 1086. KVA PF: .84 LAGGING
LGSSES THRU TRANSF: 15.3 KW 94.3 KVAR 95.5 KVA

LOAD BUS: 2004 2A4 DESIGN VOLTAGE: 4160 LOAD VOLTAGE: 3871 %VD: 7.0$
VOLTAGE ANGLE: -3.6 DEGREES-------------------------

PROJECTED SPECIAL BUS LOAD: 683. KW 3104. KVAR
NET BRANCH DIVERSITY LOAD: 637. KW 344. KVAR

LOAD FROM: 2002 2A2 FEEDER AMPS: 614 VOLTAGE DROP: 158. %VD: 3.79
PROJECTED POWER FLOW: 1679. KW 3756. KVAR 4114. KVA PF: .41 LAGGING -

LOSSES THRU FEEDER: 5. KW 181. KVAR 181. KVA

LOAD TO: 3006 2B6 TRANSF AMPS: 71 VOLTAGE DROP: 24. %VD: .58
PROJECTED POWER FLOW: 359. KW 307. KVAR 473. KVA PF: .76 LAGGING
LOSSES THRU TRANSF: 3.1 KW 19.5 KVAR 19.7 KVA

_ - _ _ _ _ _ _ _ _ _ _ - _ _ - - _ _ _ _ _ _ _ - _ _ _ _ - - _ - _ _ _ - _ _ _ _ - _ _ _ _ - _ - _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ - - _ _ - _
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| Attadunent 48
Calc 92-150065-01

DATE:23 JUL 92 TIME:11 32 AM PAGE 10py3 10 d l2
T=10 SECONDS, ST #2 Unit 2 MSLB Unit 1 LOOP
SYSTEM VOLT =0.9912, Red Train Steady State, Green Train Gequencing
ENTERGY CPERATIONS INC.

BALANCED VOLTAGE DROP AND LOAD FLOW ANALYSIS (SPECIAL BUS LOAD REPORT)
ono**************************************************************************

. VOLTAGE EFFECT ON LOADS MODELED TRANSFORMER VOLTAGE DROP MODELED
VOLTAGE DROP CRITERIA: BRANCH = 4.00 % BUS = 5.00
PER UNIT DRIVING VOLTAGE = .9912

LOAD BUS: 2006 Al DESIGN VOLTAGE: 4160 LOAD VOLTAGE: 4028 %VD: 3.2
VOLTAGE ANGLE: -2.6 DEGREES-------------------------

LOAD TO: 2008 A3 FEEDER AMPS: 373 VOLTAGE DROP: 0, %VD: .00
PROJECTED POWER FLOW: 23 7. KW 1149. KVAR 2604. KVA PF: .90 LAGGING
LOSSES THRU FEEDER: 0. KW 0. KVAR 0. KVA

LOAD FROM: 2902 ST2-A FEEDER AMPSt 373 VOLTAGE DROP: O. %VD: .00
PROJECTED POWER FLOW: 231>. KW 1149. KVAR 2604. KVA PF: .90 LAGGING _

LOSSES THRU FEEDER: O. KW 0. KVAR 0. KVA

LOAD BUS: 2007 A2 DESIGN VOLTAGE: 4160 LOAD VOLTAGE: 4028 %VD: 3.2
VOLTAGE ANGLE: -2.6 DEGREES-------------------------

LOAD TO: 2009 A4 FEEDER AMPS: 225 VOLTAGE DROP: 0. %VD: .00
PROJECTED POWER FLOW: 1403. KW 710. KVAR 1572. KVA PF: .89 LAGGING
LOSSES THRU FEEDER: 0. KW 0. KVAR 0. KVA

LOAD FROM: 2902 ST2-A FEEDER AMPS: 225 VOLTAGE DROP: O. %VD: .00
PROJECTED POWER FLOW: 1403. KW 710. KVAR 1572. KVA PF: .89 LAGGING
LOSSES THRU FEEDER: 0. KW 0. KVAR 0. KVA

LOAD BUS: 2008 A3 DESIGN VOLTAGE: 4160 LOAD VOLTAGE: 4028 %VD: 3.2
VOLTAGE ANGLE: -2.6 DEGREES- - - - - - - - - - - - - - - - - - - - - - - - -

PROJECTED SPECIAL BUS LCAD: 1401. KW 613. KVAR
LOAD'FROM: 2006 Al FEEDER AMPS: 373 VOLTAGE DROP: 0. %VD: .00
PROJECTED POWER FLOW: 2337. KW 1149. KVAR 2604. KVA PF: .90 LAGGING
LOSSES THRU FEEDER: 0. KW 0. KVAR 0. KVA

_

LOAD TO: 3105 B5 TRANSF AMPS: 155 VOLTAGE DROP: 114. %VD: 2.73
PROJECTED POWER FLOW: 936. KW 536. KVAR 1078. KVA PF: .87 LAGGING
LOSSES THRU TRANSF: 14.6 KN 94.3 KVAR 95. KVA

LOAD BUS: 2009 A4 DESIGN VOLTAGE: 4160 LOAD VOLTAGE: 4028 %VD: 3.2
VOLTAGE ANGLE: -2.6 DEGREES-------------------------

PROJECTED SPECIAL BUS LOAD: 851. KW 394. KVAR
LOAD FROM 2007 A2 FEEDER AMPS: 225 VOLTAGE DROP: G. %VD: .00
PROJECTED POWER FLOW: 1403. KW 710. KVAR 1572. KVA PF: .89 LAGGING
LOSSES THRU FEEDER: 0. KW O. KVAR 0. KVA

,

_____ _ _ _ _._________ _ _.___ _.___ ________________________.__m



Attachment 48
Calc 92 E-0065 01

DATE:23 JUL 92 TIME:11 32 AM 1%ge 11 or l2 PAGE 11
T=10 SECONDS, ST.#2 Unit 2 MSLB Unit 1 LOOP
SYSTEM VOLT =0.9912, Re( Train Steady State, Green Train Sequencing
ENTERGY OPERATIONS INC.

BALANCED VOLTAGE DROP AND LOAD FLOW ANALYSIS (SPECIAL BUS LOAD REPORT)
C600*************************************************************************
VOLTAGE EFFECT ON LOADS MOD" LED TRANSFORMER VOLTAGE DROP MODELED
VOLTAGE DROP CRITERIA: BRANCM = 4.00 % BUS = 5.00
PER UNIT DRIVING VOLTAGE = .9912

LOAD TO: 3106 B6 TRANSF AMPS: 91 VOLTAGE DROP: 27. %VD: .65
PROJECTED POWER FLOW: 552. KW 316. KVAR 636. KVA PF: .87 LAGGING
LOSSES THPU TRANSF: 5.1 KW 32.8 KVAR 32.2 KVA

LOAD BUS: 2901 ST2-CLR DESIGN VOLTAGE: 4150 LOAD VOLTAGE: 4071 %VD: 2.1
VOLTAGE ANGLE: -2.0 DEGREES-------------------------

LOAD TO: 2902 ST2-A FEEDER AMPc: 1614 VOLTAGE DROP: 42. %VD: 1.02
PROJECTED POWER FLOW: 8360. KW 7725. KVAR 11383. KVA PF: .73 LAGGING
LOSSES THRU FEEDER: 4. KW 172. KVAR 172. KVA

LOAD FROM: 200 161KV APL AND: 1200 H BUSES 3WXFMR AMPS: 1614
PROJECTED POWER FLOW: 8360. KW 7725. KVAR 11383. KVA PF: .73 LAGGING

***XFMR TAPS -2.5%***

LOAD BUS: 2902 ST2-A DESIGN VOLTAGE: 4160 LOAD VOLTAGE: 4028 %VD: 3.2
VOLTAGE ANGLE: -2.6 DEGREES-------------------------

LOAD TO: 2001 2A1 FEEDER AMPS: 490 VOLTAGE DROP: 0. %Vr. .00
PROJECTED POWER FLOW: 2932. KW 1758. KVAR 3418. KVA PF: .86 LAGGING
LOSSES THRU FEEDER: 0. KW 0. KVAR 0. KVA

LOAD TO: 2002 2A2 FEEDER AMPS: 614 VOLTAGE DROP: 0. %VD: .00
PROJECTED POWER FLOW: 1684. KW 3936. KVAR 4282. KVA PF: .39 LAGGING
LOSSES THRU FEEDER: 0. KW 0. KVAR 0. KVA

LOAD TO: 2006 Al FEEDER AMPS: 373 VOLTAGE DROP: O. %VD: .00
PROJECTED POWER FLOW: 2337. KW 1149. KVAR 2604. KVA PF: .90 LAGGING
LOSSES THRU FEEDER: O. KW 0. KVAR 0. KVA

LOAD TO: 2007 A2 FEEDER AMPS: 225 VOLTAGE DROP: 0. %VD: .00
PROJECTED POWER FLOW: 1403. KW 710. KVAR 1572. KVA PF: .89 LAGGING
LOSSES THRU FEEDER: O. KW 0. KVAR 0. KVA

LOAD FROM: 2901 ST2-CLR FEEDER AMPS: 1614 VOLTAGE DROP: 42. %VD: 1.02
i PROJECTED POWER FLOW: 8356. KW 7554. KVAR 11264. KVA PF: .74 LAGGING

LOSSES THRU FEEDER: 4. KW 172. KVAR 172. KVA

1

|
|

___mm- ___m- . _ _ - _
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Attathment 48
Calc 92-E-0065-01

DATE:23 JUL 92 TIME:11 32 AM PAGE 12
T=10 SECONDS, ST #2 Unit 2 MSLB Unit 1 LOOP g,ge 12 d i*'

-SYSTEM VOLT =0.9912, Red Train Steady State, Green Train Sequencing
ENTERGY OPERATIONS INC.

BALANCED VOLTAGE DROP AND LOAD FLOW ANALYSIS (SPECIAL BUS LOAD REPORT)
oce**************************************************************************
VOLTAGE EFFECT ON LOADS MODELED TRANSFORMER VOLTAGE DROP MODELED
VOLTAGE DROP CRITERIA: BRANCH = 4.00 % BUS = 5.00
PER UNIT DRIVING VOLTAGE = .9912

LOAD BUS: 3005 2B5 DESIGN VOLTAGE: 480 LOAD VOLTAGE: 442 %VD: 7.9$
VOLTAGE ANGLE: -8,3 DEGREES-------------------------

PROJECTED SPECIAL BUS LOAD: 900. KW 490. KVAR
LOAD FROM: 2003 2A3 TRANSF AMPS: 1339 VOLTAGE DROP: 15. %VD: 3.03
PROJECTED POWER FLOW: 900. KW 490. KVAR 1025. KVA PF: .88 LAGGING
LOSSES THRU TRANSF: 15.3 KW 94.3 KVAR 95.5 KVA

LOAD BUS: 3006 2B6 DESIGN VOLTAGE: 480 LOAD VOLTAGE: 444 %VD: 7.5$
VOLTAGE ANGLE: -5.2 DEGREES-------------------------

PROJECTED SPECIAL BUS LOAD: 356. KW 288. KVAR
LOAD FROM: 2004 2A4 TRANSF AMPS: 596 VOLTAGE DROP: 3. %VD: .58
PROJECTED POWER FLOW: 356. KW 288. KVAR 458. KVA PF: .78 LAGGING
LOSSES THRU TRANSF: 3.1 KW 19.5 KVAR 19.7 K>m

LOAD BUS: 3105 B5 DESIGN VOLTAGE: 480 LOAD VOLTAGE: 452 %VD: 5.9$
VOLTAGE ANGLE: -6.8 DEGREES-------------------------

PROJECTES SPECIAL BUS LOAD: 921. KW 442. KVAR
LOAD FROM: 2008 A3 TRANEF AMPS: 1306 VOLTAGE DROP: 13. %VD: 2.73
PROJECTED POWER FLOW: 921. KW 442. KVAR 1022. KVA PF: .90 LAGGING
LOSSES THRU TRANSF: 14.6 KW 94.3 KVAR 95.4 KVA

LOAO BUS: 3106 B6 DESIGN VOLTAGE: 480 LOAD VOLTAGE: 462 %VD: 3.8
VOLTAGE ANGLE: -5.1 DEGREES-------------------------

PROJECTED SPECIAL BUS LOAD: 547. KW 283. KVAR
LOAD FROM: 2009 A4 TRANSF AMPS: 770 VOLTAGE DROP: 3. %VD: .65
PROJECTED POWER FLOW: 547. KW 283. KVAR 616. KVA PF: .89 LAGGING
LOSSES THRU TRANSF: 5.1 KW 32.8 KVAR 33.2 KVA

,

17 BUSES

*** T O T A L SYSTEM L O S S E S ***
88. KW 1310. KVAR

*** WARNING *** STUDY CONTAINS- 4 VOLTAGE CRITERIA VIOLATIONS
VIOLATIONS DENOTED BY ($) AT BUS AND BRANCH %VD LOCATIONS

i



AttacInnent 49
Colc 92-E-0065-01
Page 1 of 12

T=10 SECONDS, ST #2 Unit 2 MSLB Unit 1 LOOP
SYSTEM VOLT =0.9912, Green Train Steady State, Red Train Sequencing
ENTERGY OPERATIONS INC.

DATE: 23 JUL 92
TIME: 2 18 PM

-_-___-_--_-______--------_-----------__-___----_-________-_----_-_-----______

ALL INFORMATION PRESENTED IS FOR-REVIEW, APPROVAL
INTERPRETATION AND APPLICATION BY A REGISTERED
ENGINEER ONLY
_ _ _ _ _ _ _ _ _ - - - . . _ - - - _ _ - - - - - - - - - _ - - - _ _ _ - - - - - - - - - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - - _ _ _ - _ _ _ _ _ _ _ _ _

DAPPER (LOAD FLOW AND VOLTAGE DROP MINI / MICRO VERSION 3,5 LEVEL 2.1)
COPYRIGHT SKM SYSTEMS ANALYSIS, INC. 1983
_--___________-_____----_- ----_--_---_-----_--___-___________________________
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Attretunent 49
Calc 92 E446 FWD 1DATE:23 JUL 92 TIME: 2 18 PM PAGE 2

.T=10 SECONDS, ST #2 Unit 2 MSLB Unit 1 LOOP 8'

SYSTEM VOLT =0.9912, Green Train Steady State, Red Train Sequencing
ENTERGY OPERATIONS INC.

FEEDER DATA
==============================================================================
FEEDER FROM FEEDER TO QTY VOLTS LENGTH FEEDER DESCRIPTION

NO NAME NO NAME /PH L-L SIZE TYPE DUCT 'INSUL
==============================================================================

1 SYSTEM 200 161KV APL 1 161000. 1000. FT
IMPEDANCE: 3.1131 + J19.4200 OHMS /M FEET

2001 2A1 2003 2A3 1 4160. 1000. FT
IMPEDANCE: .0047 + J .1600 OHMS /M FEET

2001 2A1 2902 ST2-A 1 4160. 1000. PT
IMPEDANCE: .0000 + J .0000 OHMS /M FEET

2002 2A2 2004 2A4 1 4160. 1000. FT
IMPEDANCE: .0047 +J .1600 OHMS /M FEET

2002 2A2 2902 ST2-A 1 4160. 1000. FT
IMPEDANCE: .0000 + J .0000 OHMS /M FEET

2006 Al 2008 A3 1 4160. 1000. FT
IMPEDANCE: .0000 + J .0000 OHMS /M FEET

2007 A2 2009 A4 1 4160. 1000. FT
IMPEDANCE: .0000 + J .0000 OHMS /M FEET

2901 ST2-CLR 2902 ST2-A 1 4160. 1000. FT
IMPEDANCE: .0005 + J .0220 OHMS /M FEET

.

2902 ST2-A 2006 Al 1 4160. 1000. FT
IMPEDANCE: .0000 + J .0000 OHMS /M FEET

2902 ST2-A 2007 A2 1 4160. 1000. FT
IMPEDANCE: .0000 + J .0000 OHMS /M FEET

= = = = = = = = = = = = - = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = =_

SOURCE BUS THEVENIN EQUIVALENT IMPEDANCE: .000000000 + J .000000000 OHMS
Calculated From Largest 3-PHASE Fault Contribution
==============================================,===============================

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



Attaciunent 49

*[3[*DATE:23 JUL 92 TIME: 2 18 PM PAGE 3
T=10 SECONDS, ST #2 Unit 2-MSLB Unit 1 LOOP
SYSTEM VOLT =0.9912, Green' Train Steady' State, Red-Train Sequencing
ENTERGY OPERATIONS INC.

TRANSF0RMER DATA
==============================================================================

PRIMARY RECORD VOLTS PRI * SECONDARY RECORD VOLTS SEC NOMINAL
NO NAME L-L FLA NO NAME L-L FLA KVA

==============================================================================

2003 2A3 4055. 142. 3005 2B5 480. 1203. 1000.0
IMPEDANCE: 1.2315 + J 7.6110 PERCENT

2004 2A4 4055. 142. 3006 2B6 480. 1203. 1000.0
IMPEDANCE: 1.2438 + J 7.9432 PERCENT

2008 A3 4055.- 142. 3105 B5 480, 1203. 1000.0
IMPEDANCE: 1.2396 + J 8.0046 PERCENT

2009 A4 4055. 142, 310G B6 480. 1203. 1000.0
IMPEDANCE: 1.2532 + J 8.0126 PERCENT

. _-- ~
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- . _ . . _ _ .

l
Attachment 49 i

Ccic 92 E4065-01 |

DATE 23 JUL 92- TIME: 2 18 PM. PAGE 4 |

8' ' "3
|:T=10 SECONDS, ST #2 Unit 2 MSLB Unit 1 LOOP

SYSTEM VOLT.O.9912, Green Train Steady State, Red Train Sequencing
ENTERGY OPERATIONS INC.

TRANSF0RMER DATA (THREE WINCING)
...........--.......................=.........................................

BUS- VOLTS * BRANCH % IMPEDANCE NOMINAL
DATA NO NAME L-L * DATA R X KVA

...........==============================...=== ..======= .... -==............

PRIMARY 200 161KV APL 161000. * PRI-SEC .2000 + J 4.7800 15000.0
SECONDARY 1200 H BUSES 6900. * PRI-TER .1900 + J 4.6000 12600.0
TERTIARY 2901 ST2-CLR 4160. * SEC-TER .3700 + J 8.9000 12600.0-
PRIMARY FIXED TAP: -2.5 %

!

r

l'
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Attachment 49
Calc 92 E-0065-01

PAGE 5DATE:23 JUL 92 TIME: 2 18 PM Page 5 of 12
T=10 SECONDS, ST #2 Unit 2 MSLB Unit 1 LOOP

j SYSTFM VOLT =0.9912, Green Train Steady State, Red Train Sequencing
| ENTERGY OPERATIONS INC.

BRANCH L0AD DATA
=============================================================================

FROM /TO BR. CONSTANT KVA CONSTANT Z CONSTANT I FLOW
BUS / BUS TYPE KVA %PF KVA %PF KVA %PF DIR.

======================_==_===================================================

1 SYSTEM
200 161h7 APL FEEDER 724 -88.0

2001 2A1
2003 2A3 FEEDER 724 -88.0
2902 ST2-A FEEDER 724 -88.0 REV

~

2901 ST2-CLR
2902 ST2-A FEEDER 724 -88.0

200 161KV APL
2901 ST2-CLR TRANS. 724 -88.0

i.

-

_____._ _ _ _ _ _ _ , _ _ . _ _ __
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Att chment 49
Cdc 92 E-0065-01DATE:23 JUL 92 TIME: 2 18 PM PAGE 6

T=10 SECONDS, ST #2 Unit 2 MSLB Unit 1 LOOP I ge 6 of 12

SYSTEM VOLT =0.9912, Green Train Steady State, Red Train Sequencing
ENTERGY OPERATIONS INC.

BUS SPECIAL STUDY DATA
==============================================================================
* NO * NAME * KW * KVAR * LOAD / GENERATION

==============================================================================
2003 2A3 789. 3586. CONSTANT Z LOAD

2004 2A4 1534. 812. CONSTANT KVA LOAD
2008 A3 1401. 613. CONSTANT KVA LOAD
2009 A4- 851. 394. CONSTANT KVA LOAD
3005 2B5 443. 338. CONSTANT KVA LOAD
3006 2B6 850. 463. CONSTANT KVA LOAD-

3105 B5 921. 442. CONSTANT KVA LOAD
3106 B6 547, 283. CONSTANT KVA LOAD

- . .
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I Attachment 49
#DATE:23 JUL 92 TIME: 2 18 PM PAGE 7
,

T=10-SECONDS, ST #2 Unit 2 MSLB Unit 1 LOOP
SYSTEM VOLT =0.9912, Green Train Steady State, Red Train Sequencing

..ENTERGY-OPERATIONS INC.

*** SOLUTION COMMENTS ***
=========================

SOLUTION PARAMETERS

PER UNIT DRIVING VOLTAGE : .9912
BRANCH VOLTAGE CRITERIA : 4.00 %
BUS VOLTAGE CRITERIA : 5.00 % |

EXACT (ITERATIVE) SOLUTION : YES
TRANSFORMERS MODELED : YES

<< PERCENT VOLTAGE DROPS ARE BASED ON NOMINAL DESIGN VOLTAGES >>

TOF SIZE: 58

-LARGEST LOAD: 3671.77 KVA
CONVERGENCE CRITERIA: .184 KVA
LARGEST BUS MISMATCH 2004 2A4- 135.391 KVA
LARGEST BUS MISMATCH 3006 2B6 16.940 KVA
LARGEST BUS MISMATCH 3006 2B6 2.251 KVA
LARGEST BUS MISMATCH 3006- 2B6 .290 KVA
LARGEST BUS MISMATCH 3006 2B6 .037 KVA

<

i
i

i



Attzdunent 49
Ccic 92 E-0065-01DATE:23 JUL 92- TIME: 2 18 PM PAGE 8Pap 8 of l2T=10 SECONDS, ST #2 Unit 2 MSLF Unit 1 LOOP

LSYSTEM VOLT =0.9912, Green Train Steady State, Red Traits Sequencing
ENTERGY OPERATIONS INC.

BALANCED VOLTAGE DROP AND LOAD FLOW ANALYSIS (8PECIAL BUS LOAD REPORT)
oco**************************************************************************
VOLTAGE EFFECT ON LOADS MODELED TRANSFORMER VOLTAGE DROP MODELED
VOLTAGE DROP CRITERIA: BRANCH = 4.00 % BUS = 5.00
PER UNIT DRIVING VOLTAGE = .9912

LOAD BUST- 1 SYSTEM DESIGN VOLTAGE:161000 LOAD VOLTAGE:159583 %VD: .9
VOLTAGE ANGLE: .0 DEGREES'- -------------------------

LOAD TO: 200 161KV APL FEEDER AMPS: 41 VOLTAGE DROP: 1128. %VD: .70
PROJECTED POWER FLOW: 7952. KW 8012. KVAh 11288. KVA PF: .70 LAGGING
LOSSES THRU FEEDER: 16. KW 97. KVAR 98. KVA

ICAD FROM: **** SOURCE FEEDER AMPS: 41 VOLTAGE DROP: O. %VD: .00
PROJECTED POWER FLOW: 7952. KW 8012. KVAR 11288. KVA PF: .70 LAGGING
LOSSES THRU FEEDER: 0. KW 0. KVAR 0. KVA

LOAD BUS: 200 161KV APL DESIGN VOLTAGE:161000 LOAD VOLTAGE:158455 %VD: 1.6
VOLTAGE ANGLE: .3 DEGREES- - - - - - - - - - - - - - - - - - - - - - - - -

' LOAD FROM: 1 SYSTEM FEEDER AMPS: 41 VOLTAGE DROP: 1128. %VD: .70
PROJECTED POWER FLOW: 7936. KW 7914. KVAR 11208. KVA PF: .71 LAGGING
LOSSES THRU FEEDER: 16. KW 97. KVAR 98. KVA

LOAD TO: 1200 H BUSES AND: 2901 ST2-CLR 3WXFMR AMPS: 41
PROJECTED POWER FLOW: 7936. KW 7915. KVAR 11208. KVA PF: .71 LAGGING

***XFMR TAPS -2.5%***

LOAD BUS: 1200 H BUSES *** NO LOAD SPECIFIED ***

LOAD BUS: 2001 2A1 DESIGN VOLTAGE: 4160 LOAD VOLTAGE: 4036 %VD: 3.0
VOLTAGE ANGLE: -2.5 DEGREES-------------------------

LOAD TO: 2003 2A3 FEEDER AMPS: 627 VOLTAGE DROP: 161. %VD: 3.86
PROJECTED POWER FLOW: 1775. KW 4011. KVAR 4386. KVA PF: .40 LAGGING
LOSSES THRU FEEDER: 6. KW 189. KVAR 189. KVA

LOAD FROM: 2902 ST2-A FEEDER AMPS: 627 VOLTAGE DROP: 0. %VD: .00
PROJECTED POWER FLOW: 1775. KW 4011. KVAR 4386. KVA PF: .40 LAGGING
LOSSES THRU FEEDER: 0. KW 0. KVAR 0. KVA

|

!
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. Attuhment 49
Cdc 92-E4065-01

DATEt23 JUL 92 TIME: 2 18 PM PAGE 9p, 9 g g;
- T=10 SECONDS, ST #2 Unit 2 MSLB Unit-1 LOOP

SYSTEM VOLT =0.9912, Green Train Steady State, Red Train Sequencing
ENTERGY OPERATIONS INC.

BALANCED VOLTAGE DROP AND LOAD FLOW ANALYSIS (SPECIAL BUS LOAD REPORT)
occ**************************************************************************
VOLTAGE EFFECT ON LOADS MODELED TRANSFORMER VOLTAGE DROP MODELED
VOLTAGE DROP CRITER1A: BRANCH = 4.00 % BUS = 5.00
PER UNIT DRIVING VOLTAGE = .9912

LOAD BUS: 2002 2A2 DESIGN VOLTAGE: 4160 LOAD VOLTAGE: 4036 %VD: 3.0
VOLTAGE ANGLE: -2.5 DEGREES-------------------------

LOAD TO: 2004 2A4 FEEDER AMPS: 400 VOLTAGE DROP: 59. %VD: 1.41
PROJECTED POWER FLOW: 2400. KW 1438. KVAR 2798. KVA PF: .86 LAGGING
LOSSES THRU FEEDER: 2. KW 77. KVAR 77. KVA

LOAD FROM: 2902 ST2-A FEEDER AMPS: 400 VOLTAGE DROP: O. %VD: .00
PROJECTED POWER FLOW: 2400. KW 1438. KVAR 2798. KVA PF: .86 LAGGING
LOSSES THRU FEEDER: O. KW 0. KVAR 0. KVA

LOAD BUS: 2003 2A3 DESIGN VOLTAGE: 4160 LOAD VOLTAGE: 3875 %VD: 6.8$
VOLTAGE ANGLE: -3.5 DEGREES- - - - - - - - - - - - - - - - - - - - - - - - -

PROJECTED SPECIAL BUS LOAD: 685. KW 3112. KVAR
NET BRANCH DIVERSITY LOAD: 637. KW 344. KVAR

LOAD FROM: 2001 2A1 FEEDER AMPS: 627 VOLTAGE DROP: 161. %VD: 3.86
PROJECTED POWER FLOW: 1769. KW 3822. KVAR 4211. KVA PF: .42 LAGGING
LOSSES THRU FEEDER: 6. KW 189. KVAR 189. KVA

LOAD TO: 3005 2B5 TRANSF AMPS: 86 VOLTAGE DROP: 43. %VD: 1.03
PROJECTED POWER FLOW: 447. KW 366. KVAR 578. KVA PF: .77 LAGGING
LOSSES THRU TRANSF: 4.5 KW 27.8 KVAR 28.2 KVA

LOAD BUS: 2004 2A4 DESIGN VOLTAGE: 4160 LOAD VOLTAGE: 3977 %VD: 4.4 -

VOLTAGE ANGLE: -3.8 DEGREES-------------------------

PROJECTED SPECIAL BUS LOAD: 1534. KW 812. KVAR
LOAD FROM: 2002 2A2 FEEDER AMPS: 400 VOLTAGE DROP: 59. %VD: 1.41
PROJECTED POWER FLOW: 2397. KW 1361. KVAR 2757. KVA PF: .87 LAGGING
LOSSES THRU FEEDER: 2. KW 77. KVAR 77. KVA

LOAD TO: 3006 2B6 TRANSF AMPS: 149 VOLTAGE DROP: 119. %VD: 2.86
PROJECTED POWER FLOW: 864. KW 549. KVAR 1024. KVA PF: .84 LAGGING
LOSSES THRU TRANSF: 13.5 KW 86.5 KVAR 87.6 KVA -

!
1

_
. .-. - .



Att:chment 49

ff~,'#
DATE:23 JUL 92 TIME: 2 18 PM PAGE 10 I* ,
-T=10 SECONDS, ST /2 Unit 2 MSLB Unit 1 LOOP j
SYSTEM VOLT =0.9912, Green Train Steady State, Red Train Sequencing {
ENTERGY OPERATIONS INC. '

_ BALANCED VOLTAGE DROP AND LOAD FLOW ANALYSIS (SPECIAL BUS LOAD REPORT)
oco**************************************************************************
VOLTAGE EFFECT ON LOADS MODELED TRANSFORMER VOLTAGE DROP MODELED
VOLTAGE DROP CRITERIA: BRANCH = 4.00 % BUS = 5.00
PER UNIT DRIVING VOLTAGE = .9912

LOAD BUS: 2006 Al DESIGN VOLTAGE: 4160 LOAD VOLTAGE: 4036 %VD: 3.0
VOLTAGE ANGLE: -2.5 DEGREES-------------------------

LOAD TO: 2008 A3 FEEDER AMPS: 372 VOLTAGE DROP: O. %VD: .00
PROJECTED-POWER FLOW: 2337. KW 1149. KVAR 2604. KVA PF: .90 LAGGING
LOSSES THRU FEEDER: 0. KW 0. KVAR 0. KVA

LOAD FROM: 2902 ST2-A FEEDER AMPS: 372 VOLTAGE DROP: 0. %VD: .00
-PROJECTED POWER FLOW: 2337. KW 1149. KVAR 2604. KVA PF: .90 LAGGING
LOSSES THRU FEEDER: 0. KW 0. KVAR 0. KVA

LOAD DUS: 2007 A2 DESIGN VOLTAGE: 4160 LOAD VOLTAGE: 4036 %VD: 3.0
VOLTAGE ANGLE: -2.5 DEGREES-------------------------

LOAD TO: 2009 A4 FEEDER AMPS: 225 VOLTAGE DROP: 0. %VD: .00
PROJECTED POWER FLOW: 1403. KW 710. KVAR 1572. KVA PF: .89 LAGGING
LOSSES THRU FEEDER: O. KW 0. KVAR 0. KVA

LOAD FRO.4: 2902 ST2-A FEEDER AMPS: 225 VOLTAGE DROP: O. %VD: .00
PROJECTFD POWER FLOW: 1403. KW 710. KVAR 1572. KVA PF: .89 LAGGING
LOSSES THRU FEEDER: O. KW 0. KVAR 0. KVA

LOAD BUS: 2018 A3 DESIGN VOLTAGE: 4160 LOAD VOLTAGE: 4036 %VD: 3.0
VOLTAGE ANGLE: -2.5 DEGREES__----_-_----.-----------

FROJECTED SPECIAL BUS LOAD: 1401. KW 613. KVAR
LOAD FROM: 2006 Al FEEDER AMPS: 372 VOLTAGE DROP: 0. %VD: .00

PROJECTED POWER FLOW: 2337. KW 1149. KVAR 2604. KVA PF: .90 LAGGING
LOSSES THRU FEEDEl: 0. KW O. KVAR 0. KVA

LOAD TO: 3105 B5 TRANSF AMPS: 154 VOLTAGE DROP: 113. %VD: 2.71
PROJECTED POWER FLOW: 936. KW 536. KVAR 1078. KVA PF: .87 LAGGING
LOSSES THRU TRANSF: 14.5 KW 93.9 KVAR 95.1 KVA

LOAD BUS: 2009 A4 DESIGN VOLTAGE: 4160 LOAD VOLTAGE: 4036 %VD: 3.0
VOLTAGE ANGLE: -2.5 DEGREES-------------------------

PROJECTED SPECIAL BUS LOAD: 851. KW 394. KVAR
LOAD FROM: 2007 A2 FEEDER AMPS: 225 VOLTAGE DROP: 0. %VD: .00

PROJECTED POWER FLOW: 1403. KW 710. KVAR 1572. KVA PF: .89 LAGGING
LOSSES THRU FEEDER: O. KW 0. KVAR 0. KVA
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Attaciunent 49

DATE:23 JUL 92- TIME:;-2c18-PM - Cr.lc 92-E-0065-01
PAGE '11Page 11 of 12 -T=10 SECONDS, ST #2 Unit 2 MSLB-Unit-l' LOOP

. SYSTEM VOLT =029912,1 Green Train Steady. State, Red: Train __ Sequencing
.ENTERGY: OPERATIONS-INC.

_ _' BALANCED VOLTAGE DROP'AND-LOAD FLOW ANALYSIS (SPECIAL BUS LOAD REPORT)'_

eeee************as********************************************************, a

VOLTAGE EFFECT'ONLLOADS MODELED TRANSFORMER VOLTAGE DROP MODELED
- VOLTAGE DROP-CRITERIA:' BRANCH =- 4.00 % BUS = 5.00
PER UNIT DRIVING VOLTAGE = .9912

LOAD TO: -3106 B6 TRANSF AMPS:- 91 VOLTAGE DROP: 27. %VD: .64:
-PROJECTED POWER FLOW: 552. KW 316. KVAR 636. KVA PF: .87 LAGGING
LOSSES THRU TRANSF: 5.1 KW 32.7 KVAR 33.1 KVA

Y

-LOAD BUS: 2901 ST2-CLR. DESIGN-VOLTAGE: 4160-LOAD VOLTAGE: 4077 %VD: 2.0
'

VOLTAGE ANGLE: -1.9 DEGREES-------- ----------------

LOAD TO: 2902 ST2-A FEEDER AMPS: -1541 VOLTAGE DROP: 41. %VD: .99
PROJECTED POWER FLOW: 7918. KW 7464. .KVAR 10881.:KVA .PF: .73 LAGGING ,

LOSSES THRU FEEDER: 3. KW 157. KVAR 157. KVA,

LOAD FROM: 200 161KV APL AND: 1200 H. BUSES 3WXFMR AMPS: 1541
: PROJECTED POWER FLOW: 7918. KW 7464. KVAR 10881. KVA PF: .73 LAGGING

***XFMR TAPS -2.5%***

t

LOAD. BUS: 2902'ST2-A . DESIGN VOLTAGE: 4160 LOAD VOLTAGE: 4036 %VD: 3.0,

$ -------------'----------- : VOLTAGE ANGLE: -2.5 DEGREES
'

' LOAD- TO: '2001 2A1 FEEDER AMPS: 627 VOLTAGE DROP: 0. %VD: .00
PROJECTED-POWER FLOW: 1775. KW 4011. KVAR -4386. KVA PF: .40 LAGGING
LOSSES'THRU FEEDER: 0. KW 0. KVAR 0. KVA

' LOAD' TO: 2002-2A2 FEEDER AMPS: 400 VOLTAGE DROP: O. %VD: .00
PROJECTED-POWER FLOW:- 2400. KW 1438. KVAR 2798. KVA PF: .86 LAGGING
LOSSES THRU FEEDER: 0. KW 0,.KVAR 0. KVA

LOAD- TO: 2006-Al FEEDER AMPS: 372 VOLTAGE DROP: O. %VD: .00
PROJECTED POWER FLOW: 2337. KW 1149. KVAR '2604. KVA PF: .90 LAGGING

~ LOSSES THRU FEEDER: O. KW 0. KVAR 0. KVA

I,OAD TO: 2007:A2 -FEEDER. AMPS: 225-VOLTAGE' DROP: 0. %VD: .'0 0<

PROJECTED POWER FLOW: - 1403. KW- 710. KVAR 1572. KVA PF: .89 LAGGING
LOSSES THRU' FEEDER: 'O. KW 0. KVAR 0. KVA

' LOAD FROM: 2901 ST2-CLR FEEDER AMPS: 1541 VOLTAGE DROP: 41. %VD: .99
PROJECTED POWER FLOW: 7914. KW -7308. KVAR-10772. KVA PF: . 7 3. LAGGING

; LOSSES THRU FEEDER: 3. KW 157. KVAR 157. KVA

.

w w . * e ve w,b- sr m.mene-.-.--v.,--.- e c ome.- -s-..-e-r ~w--.w. w. w s-,vr,.= --ev+-w- r e -g a., -t- s- r +v -f -r # 'w*-*--- - " * ' ' ' * ' * - ' ' ' " - - " ~ - ' ' - * ~ " " ' - -
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Attactunent 49
Cdc 92-E-006541'DATE:23 JUL 92 TIME: 2 18 PM PAGE 12py,ngnT=10 SECONDS, ST #2 Unit 2 MSLB Unit 1 LOOP

SYSTEM VOLT =0.9912, Green Train Steady State, Red Train Sequencing
ENTERGY OPERATIONS INC.

BALANCED VOLTAGE DROP AND LOAD FLOW ANALYSIS (SPECIAL BUS LOAD REPORToce**********************************************************************)****
VOLTAGE EFFECT ON LOADS MODELED TRANSFORMER VOLTAGE DROP MODELED
VOLTAGE DROP CRITERIA: BRANCH = 4.00 % BUS = 5.00
PER UNIT DRIVING VOLTAGE = .9912

LOAD BUS: 3005 2B5 DESIGN VOLTAGE: 480 LOAD VOLTAGE: 442 %VD: 7.9$
VOLTAGE ANGLE: -5.4 DEGREES-------------------------

PROJECTED SPECIAL BUS LOAD: 443. KW 338. KVAR
LOAD FROM: 2003 2A3 TRANSF AMPS: 727 VOLTAGE DROP: 5. %VD: 1.03
PROJECTED POWER FLOW: 443. KW 338. KVAR 557. KVA PF: .80 LAGGING
LOSSES THRU-TRANSF: 4.5 KW 27.8 KVAR 28.2 KVA

LOAD BUS: 3006 2B6 DESIGN VOLTAGE: 480 LOAD VOLTAGE: 445 %VD: 7.3$
VOLTAGE ANGLE: -7.7 DEGREES-------------------------

PROJECTED SPECIAL BUS LOAD: 850. KW. 463. KVAR
LOAD FROM: 2004 2A4 TRANSF AMPS: 1255 VOLTAGE DROP: 14. %VD: 2.86
PROJECTED POWER FLOW: 850. KW 463. KVAR 968. KVA PF: .88 LAGGING
LOSSES THRU TRANSF: 13.5 KW 86.5 KVAR 87.6 KVA

LOAD BUS: 3105 B5 DESIGN VOLTAGE: 480 LOAD VOLTAGE: 453 %VD: 5.7$
VOLTAGE ANGLE: -6.7 DEGREES-------------------------

PROJECTED SPECIAL BUS LOAD: 921. KW 442. KVAR
LOAD FROM: 2008 A3 TRANSF AMPS: 1303 VOLTAGE DROP: 13. %VD: 2.71
PROJECTED POWER FLOW: 921. KW 442. KVAR 1022. KVA PF: .90 LAGGING-
LOSSES THRU TRANSF: 14.5 KW 93.9 KVAR 95.1 KVA

LOAD BUS: 3106 B6 DESIGN VOLTAGE: 480 LOAD VOLTAGE: 463 %VD: 3.6
VOLTAGE ANGLE: -4.9 DEGREES-------------------------

PROJECTED SPECIAL BUS LOAD: 547. KW 283. KVAR
LOAD FROM: 2009 A4 TRANSF AMPS: 769 VOLTAGE DROP: 3. %VD: .64
PROJECTED POWER FLOW: 547. KW 283. KVAR 616. KVA PF: .89 LAGGING|

LOSSES THRU TRANSF: 5.1 KW 32.7 KVAR 33.1 KVA

17 BUSES
l
I *** T O T A L SYSTEM LOSSES ***
| 83. KW 1211. KVAR
|

*** WARNING *** STUDY CONTAINS 4 VOLTAGE CRITERIA VIOLATIONS
VIOLATIONS DENOTED BY (S) AT BUS AND BRANCH %VD LOCATIONS
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Attactunent 50
Calc 92 E-0065-01
Page 1 of 12

T=15 SECONDS, ST #2 Unit 2 MSLB Unit 1 LOOP
SYSTEM VOLT =0.9912, Red Train Steady State, Green Train Sequencing
ENTERGY OPERATIONS INC.

DATE: 23 JUL 92
TIME: 9 33 PM

___------------_----- ------------------------------------- -----------_------

ALL INFORMATION PRESENTED IS FOR REVIEW, APPROVAL
INTERPRETATION AND APPLICATION BY A REGISTERED
ENGINEER ONLY
_-- --__---_ -__--_-_-_-------_________-_-------__----_-__--__------_---------

DAPPER (LOAD FLOW AND VOLTAGE DROP MINI / MICRO VERSION 3.5 LEVEL 2.1)
COPYRIGHT SKM SYSTEMS ANALYSIS, INC. 1983
----_ -------____------------_---_--_--_-_--_----_---___---_--------___------_

phE
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_ _ _ _ . . _ _ _ _ _ _.__ _. _ _ _ _ . . _ _ _ _ _ _ _ _ . . _ _ . _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ ___ d
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Attshment 50
. Calc 92-E-0065-01

DATE:23 JUL 92 TIME: 9 33 PM Pqe 2 d l2 PAGE 2
T=15 SECONDS, ST #2 Unit 2 MSLB Unit 1 LOOP
SYSTEM VOLT =0.9912, Red Train Steady State, Green Train Sequencing
ENTERGY' OPERATIONS INC.

FEEDER DATA
==============================================================================
FEEDER FROM FEEDER TO QTY VOLTS LENGTH FEEDER DESCRIPTION

NO NAME NO NAME /PH L-L SIZE TYPE DUCT INSUL
==============================================================================

1 SYSTEM 200 161KV APL 1 161000. 1000. FT
IMPEDANCE: 3.1131 + J19.4200 OHMS /M FEET

2001 2A1 2003 2A3' 1 4160. 1000. FT
IMPEDANCE: .0047 + J .1600 OHMS /M FEET

2001 2A1 2902 ST2-A 1 4160. 1000. FT
IMPEDANCE: .0000 + J .0000 OHMS /M FEET

2002 2A2
.

2004 2A4 1 4160. 1000. FT
IMPEDANCE: .0047 +J .1600 OHMS /M FEET

3002 2A2 2902 ST2-A 1 4160. 1000. FT
IMPEDANCE: .0000 + J .0000 OHMS /M FEET

2006 Al 2008 A3 1 4160. 1000. FT
IMPEDANCE: .0000 + J .0000 OHMS /M FEET

-2007 A2 2009 A4 1 4160. 1000. FT
IMPEDANCE: .0000 + J .0000 OHMS /M FEET

2901 ST2-CLR- 2902 ST2-A 1 4160. 1000. FT
IMPEDANCE: .0005 + J .0220 OHMS /M FEET

2902.ST2-A 2006 Al 1 4160. 1000. FT
IMPEDANCE: .0000 + J .0000 OHMS /M FEET

2902 ST2-A 2007 A2 1 4160. 1000. FT
IMPEDANCE: .0000 + J .0000 OHMS /M FEET

==============================================================================

SOURCE BUS THEVENIN EQUIVALENT IMPEDANCE: .000000000 + J .000000000 OHMS
Calculated From Largest-3-PHASE Fault Contribution
==============================================================================

2
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Attuluneni 50
Calc 92-E4065-01 |

~

DATE:23 JUL 92 TIME: 9 33 PM pg,3 g 12 PAGE 3 |
T=15 SECONDS, ST #2 Unit 2 MSLB Unit 1 LOOP
-SYSTEM VOLT =0.9912, Red Train Steady State, Green Train Sequencing j

'

ENTERGY OPERATIONS INC.

TRANSFORHER DATA
==============================================================================

. PRIMARY RECORD - VOLTS- PRI * SECONDARY RECORD VOLTS SEC NOMINAL
NO-NAME L-L FLA NO NAME L-L FLA KVA

======================================================,.=======================

:-2003 2A3 4055. 142. 3005 2B5 480. 1203. 1000.0
IMPEDANCE: 1.2315 + J 7.6110 PERCENT

2004 2A4 4055. 142. 3006 2B6 480. 1203. 1000.0
IMPEDANCE: 1.2438 + J 7.9432 PERCENT

2008 A3- 4055. 142. '105.B5 480. 1203.. 1000.0
IMPEDANCE: 1.ke96 + J 8.0046 PERCENT

2009 A4 4055. 142, 3106 B6 480. 1203. 1000.0
IMPEDANCE: 1.2532 + J 8.0126 PERCENT

!
i

|

i

__
, - ._.
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Attaclunent 50
Calc 92-E-0065-01

- 'DATE:23 JUL 92- TIME: 9 33 PM Page 4 of l2 PAGE 4
7*15 SECONDS, ST #2 Unit 2 MSLB Unit 1 LOOP

: SYSTEM VOLT =0.9912, Red Train _ Steady State, Green Train Sequencing
ENTERGY OPERATIONS INC.

TRANSF0RMER D A-T A (THREE WINDING)
==============================================================================

BUS VOLTS * BRANCH % IMPEDANCE NOMINAL
DATA NO NAME L-L * DATA R X KVA

==============================================================================

PRIMARY 200 161XV APL 161000. * PRI-SEC .2000 + J 4.7800 15000.0
' SECONDARY 1200 H BUSES 6900. * PRI-TER .1900 + J 4.6000 12600.0
-TERTIARY 2901 ST2-CLR 4160. * SEC-TER .3700 + J 8.9000 12600.0
PRIMARY FIXED TAP: -2.5 %

.
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Attachment 50
Calc 92-E-0065-01

DATE:23-JUL-92 TIME: 9 S: PM- Page 5 of t2 PAGE 5
T=15 SECONDS, ST #2 Unit 2 MSLB Unit 1 LOOP
SYSTEM VOLT =0.9912, Red Train Steady-State, Green Train Sequencing
ENTERGY OPERATIONS INC.

BRANCH LOAD DATA
=============================================================================

FROM /TO BR. CONSTANT KVA CONSTANT Z . CONSTANT I FLOW
BUS / BUS TYPE KVA %PF KVA %PF KVA %PF DIR.

=============================================================================

1-SYSTEM
200 161KV APL FEEDER 724 -88.0

2002 2A2
2004 2A4 FEEDER 724 -88.0
2902.ST2-A FEEDER 724 -88.0 REV

2901 ST2-CLR
3902 ST2-A FEEDER 724 -88.0

300 161KV APL
2901 ST2-CLR TRANS. 724 -88.0

|

|

|

!

!
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Attadunent 50
- Calc 92 E-0065-01

DATEt23 JUL 92 TIME: 9 33 PM Page 6 of 12 PAGE 6
T=15 SECONDS, ST #2 Unit 2 MSLB Unit 1 LOOP
-SYSTEM VOLT =0.9912, Red Train Steady State, Green Train Sequencing
ENTERGY OPERATIONS INC.

B'U S SPECIAL STUDY DATA
==============================================================================
* NO * NAME * KW . KVAR * LOAD / GENERATION*

=======================____===================================================
2003 2A3 2012. 1058. CONSTANT KVA LOAD

2004 2A4 1526. 6569. CONSTANT Z LOAD
2008 A3 1401. 613. CONSTANT KVA LOAD
2009 A4- 851. 394. CONSTANT KVA LOAD
3005 2B5 900. 490. CONSTANT KVA LOAD
3006 2B6 356, 288. CONSTANT KVA LOAD

3105 B5 921. 442. CONSTANT KVA LOAD
3106 B6 547. 283. CONSTANT KVA LOAD

,

l

t
. - -



Attactunent 50 I

. - - Calc 92-E-006541
JDATE 23 JUL-92 TIME: 9 33 PM PAGE 7Page 7 of 12T=15 SECONDS, ST #2 Unit 2 MSLB Unit 1 LOOP i

SYSTEM VOLT =0.9912, Red Train Steady State, Green Train Sequencing-
ENTERGY-OPERATIONS-INC.

*** SOLUTION COMMENTS ***
==========:ir==============

SOLUTION PARAMETERS

PER UNIT DRIVING VOLTAGE : .9912
BRANCH VOLTAGE CRITERIA : 4.00 %
BUS VOLTAGE CRITERIA : 5.00 %
EXACT (ITERATIVE) SOLUTION : YES
TRANSFORMERS MODELED : YES

<< PERCENT VOLTAGE DROPS ARE BASED ON NOMINAL DESTGN VOLTAGES >>

TOF SIZE: 58

LARGEST LOAD: 6743.92 KVA
CONVERGENCE CRITERIA: .337 KVA
LARGEST BUS MISMATCH 2003 2A3 25t.446 KVA
LARGEST DUS MISMATCH 3005 2B5 26.302 KVA
LARGEST BUS MISMATCH 3005 2B5 3.853 KVA
LARGEST BUS MISMATCH 3005 2B5 .543 KVA
LARGEST GUS MISMATCH 3005 2B5 .075 KVA

.



Attadunent 50
Calc 92.E-0065-01

DATE:23 JUL 92 TIME: 9 33 P" PAGE 8Page8 d l.T=15 SECONDS, ST #2 Unit 2 MSL Unit 1 LOOP
SYSTEM VOLT =0.9912,-Red Train Steady State, Green Train Sequencing
ENTERGY OPERATIONS INC.

-BALANCED VOLTAGE DROP AND LOAD FLOW ANALYSIS (SPECIAL BUS LOAD REPORT)ee***************************************************************************
VOLTAGE 1EFFECT ON LOADS MODELED TRANSFORMER VOLTAGE DROP MODELED
VOLTAGE DROP CRITERIA. BRANCH = 4.00 % BUS = 5.00
PER UNIT DRIVING VOLTAGE = .9912

LOAD BUS: 1 SYSTEM DESIGN. VOLTAGE:161000 LOAD VOLTAGE:159583 %VD: .9

VOLTAGE ANGIE: .0 DEGREES-------------------------

LOAD TO: 200 161KV APL FEEDER AMPS: 52 VOLTAGE DPOP: 1520. %VD: .94

PROJECTED POWER FLOW: 8954. KW 11077. KVAR 14243. KVA PF: .63 LAGGING
LOSSES THRU FEEDER: 25. KW 155. KVAR 157. KVA

LOAD FROM: **** SOURCE FEEDER AMPS: 52 VOLTAGE DROP: 0. %VD: .00

PROJECTED POWER FLOW: 8954. KW 11077. KVAR 14243. KVA PF: .63 LAGGING
LOSSES THRU FEEDER: 0. KW '. KVAR 0. KVA

LOAL BUS: 200 161KV APL DESIGN VOLTAGE:16.'.000 LOAD VOLTAGE:158063 %VD: 1.8
VOLTAGE ANGLE: .3 DEGREES-------------------------

LOAD FROM: 1 SYSTEM FEEDER AMPS: 52 VOLTAGE DROP: 1520. %VD: .94

PROJECTED POWER FLOW: 8930. KW 10922. KVAR 14108. KVA PF: .63 LAGGING
LOSSES THRU FEEDER: 25. KW 15C. KVAR 157. KVA

LOAD TO: 1200 H BUSES AND: 2901 ST2-CLR 3WXFMR AMPS: 52
PROJECTED POWER FLOW: 8930. KW 10922. KVAR 14108. KVA PF: .63 LAGGING

***XFMR TAPS -2.5%***

LOAD BUS: 1200 H BUSES *** NO LOAD SPECIFIED ***

LOAD BUS: 2001 2A1 DESIGN VOLTAGE: 4160 LOAD VOLTAGE: 3964 %VD: 4.7
VOLTAGE ANGLE: -2.8 DEGPEES- - - - - - - - - - - - - - - - - - - - - - - - -

LOAD TO: 2003 2A3 FEEDER AMPS: 499 VOLTAGE DROP: 73. %VD: 1.75

PROJECTED POWER FLOW: 2933. KW 1765. KVAR 3423. KVA PF: .86 LAGGING

LOSSES THRU FEEDER: 3. KW 119. KVAR 119. KVA

LOAD FROM: 2902 ST2-A FEEDER AMPS: 499 VOLTAGE DROP: O. %VD: .00

PROJECTED POWER FLOW: 2933. KW 1765. KVAR 3423. KVA PF: .86 LAGGING

LOSSES THRU FEEDER: 0. KW 0. KVAR 0. KVA

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



Attaciunent 50
Calc 92-E-0065-01

PAGE 9DATE:23 JUL 92 TIME: 9 33 PM Pge 9 M 12-T=15 SECONDS, ST #2 Unit 2 MSLB Unit 1 LOOP
SYSTEM VOLT =0.9912, Red Train Steady State, Green Train Sequencing
ENTERGY OPERATIONS INC.

BALANCED VOLTAGE DROP AND LOAD FLOW ANALYSIS (SPECIAL BUS LOAD REPORT)-
Ac***************************************************************************
VOLTAGE EFFECT ON LOADS MODELED TRANSFORMER VOLTAGE DROP MODELED
VOLTAGE nROP CRITERIA: BRANCH = 4.00 % BUS = 5.00
PER-UNIT DRIVING VOLTAGE = .9912

14AD BUS: 2002 2A2 DESIGN VOLTAGE: 4160 LOAD VOLTAGE: 3964 %VD: 4.7
VOLTAGE ANGLE: -2.8 DEGREES-------------------------

LOAD TO: 2004 2A4 FEEDER AMPS: 977 VOLTAGE DROP: 257. %VD: 6.18$
PROJECTED POWER FLOW: 2221. KW 6327. KVAR 6706. KVA PF: .33 LAGGING
LOSSES THRU FEEDER: 13. KW 458. KVAR 458. KVA

LOAD FROM: 2902 ST2-A FEEDER AMPS: 977 VOI.TAGE DROP: O. %VD: .00
PROJECTED POWER FLOW: 2221. KW 6327. KVAR 6706. KVA PF: .33 LAGGING
LOSSES THRU FEEDER: 0. KW O. KVAR 0. KVA

LOAD BUS: 2003 2A3 DESIGN VOLTAGE: 4160 LOAD VOLTAGE: 3891 %VD: 6.5$
VOLTAGE ANGLE: -4.5 DEGREES-------------------------

PROJECTED SPECIAL BUS LOAD: 2013. KW 1058. KVAR
LOAD FROM: 2001 2A1 FEEDER AMPS: 499 VOLTAGE DROP: 73. %VD: 1.75
PROJECTED POWER FLOW: 2929. KW 1546. KVAR 3360. KVA PF: .87 LAGGING
LOSSES THRU FEEDER: 3. KW 119. KVAR 119. KVA

LOAD TO: 3005 2B5 TRANSF AMPS: 161 VOLTAGE DROP: 132. %VD: 3.18
PROJECTED POWER FLOW: 916. KW 588. KVAR 1088. KVA PF: .84 LAGGING
LOSSES THRU TRANSF: 15.8 KW 97.9 KVAR 99.2 KVA

-LOAD BUS: 2004-2A4 DESIGN VOLTAGE: 4160 LOAD VOLTAGE: 3707 %VD: 10.9$
VOLTAGE ANGLE: -4.1 DEGREES-------------------------

PROJECTED SPECIAL BUS LOAD: 1212. KW 5216. KVAR
NET BRANCH DIVERSITY LOAD: 637. KW 344. KVAR

LOAD FROM: 2002 2A2 FEEDER AMPS: 977 VOLTAGE DROP: 257. %VD: 6.18$
PROJECTED POWER FLOW: 2208. KW 5869. KVAR 6271. KVA PF: .35 LAGGING
LOSSES THRU FEEDER: 13. KW 458. KVAR 458. KVA

LOAD TO: 3006 2B6 TRANSF AMPS: 74 VOLTAGE DROP: 34. %VD: .83

PROJECTED POWER FLOW: 359. KW 309. KVAR 474. KVA PF: .76 LAGGING
LOSSES THRU TRANSF: 3.3 KW 21.4 KVAR 21.6 KVA

|

|

!

!

,-



Attachment 50
Calc 92 E-0065-01

DATE:23 JUL 92 TIME: 9 33 PM Page 10 0f l2 PAGE 10
T=15. SECONDS, ST #2 Unit 2 MSLB Unit 1 LOOP
SYSTEM VOLT =0.9912, Red Train Steady State, Green Train Sequencing
ENTERGY OPERATIONS INC.

BALANCED VOLTAGE DROP AND LOAD FLOW ANALYSIS (SPECIAL BUS LOAD REPORT*Q************************************************************************)***
VOLTAGE EFFECT ON LOADS MODELED TRANSFORMER VOmTAGE DROP MODELED
VOLTAGE DROP CRITERIA: BRANCH = 4.00 % BUS = 5.00
PER UNIT DRIVING VOLTAGE = .9912

14AD BUS: 2006 Al DESIGN VOLTAGE: 4160 LOAD VOLTAGE: 3964 %VD: 4.7
VOLTAGE ANGLE: -2.8 DEGREES-------------------------

LORD TO: 2008-A3 FEEDER AMPS: 380 VOLTAGE DROP: O. %VD: .00
PROJECTED POWER FLOW: 2337. KW 1153. KVAR 2606. KVA PF: .90 LAGGING
LOSSES THRU FEEDER: 0. KW 0. KVAR 0. KVA

LOAD FROM: 2902 ST2-A FEEDER AMPS: 380 VOLTAGE DROP: O. %VD: .00
PROJECTED POWER FLOW: 2337. KW 1153. KVAR 2606. KVA PF: .90 LAGGING
LOSSES THRU FEEDER: 0. KW 0. KVAR 0. KVA

LOAD BUS: 2007 A2 DESIGN VOLTAGE: 4160 LOAD VOLTAGE: 3964 %VD: 4.7
VOLTAGE ANGLE: -2.8 DEGREES-------------------------

LOAD TO: 2009 A4 FEEDER AMPS: 229 VOLTAGE DROP: 0. %VD: .00
PROJECTED POWER FLOW: 1403. KW 711. KVAR 1573. KVA PF: .89 LAGGING
LOSSES THRU FEEDER: 0. KW 0. KVAR 0. KVA

LOAD FROM: 2902 ST2-A FEEDER AMPS: 229 VOLTAGE DROP: O. %VD: .00
PROJECTED POWER FLOW: 1403. KW 711. KVAR 1573. KVA PF: .89 LAGGING
LOSSES THRU FEEDER: 0. KW 0. KVAR 0. KVA

LOAD BUS: 2008 A3 DESIGN VOLTAGE: 4160 LOAD VOLTAGE: 3964 %VD: 4.7
VOLTAGE ANGLE: -2.8 DEGREES-------------------------

PROJECTED SPECIAL BUS LOAD: 1401. KW 613. KVAR
LOAD FROM: 2006 A3 FEEDER AMPS: 380 VOLTAGE DROP: 0. %VD: .00
PROJECTED POWER FLOW: 2337. KW 1153. KVAR 2606. KVA PF: .90 LAGGING
LOSSES THRU FEEDER: 0. KW 0. KVAR 0. KVA

LOAD TO: 3105 B5 TRANSF AMPS: 157 VOLTAGE DROP: 120. %VD: 2.88
PROJECTED POWER FLOW: 936. KW 540. KVAR 1081. KVA PF: .87 LAGGING
LOSSES THRU TRANSF: 15.1 KW 97.8 KVAR 99.0 KVA

-LOAD BUS: 2009 A4 DESIGN VOLTAGE: 4160 LOAD VOLTAGE: 3964 %VD: 4.7
VOLTAGE ANGLE: -2.8 DEGREES-------------------------

PROJECTED SPECIAL BUS LOAD: 851. KW 394. KVAR
LOAD FROM: 2007 A2 FEEDER AMPS: 229 VOLTAGE DROP: 0. %VD: .00
PROJECTED POWER FLOW: 1403. KW 711. KVAR 1573. KVA PF: .89 LAGGING
LOSSES THRU FEEDER: 0. KW 0. KVAR 0. KVA

,
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Attachment 50
Calc 92-E-0065-01

DATE:23 JUL 92 TIME: 9 33 PM Pge 11 of 12 PAGE 11
T=15-SECONDS, ST #2 Unic 2 MSLB Unit 1-LOOP
SYSTEM VOLT =0.9912, Red Train Steady State, Green Train Sequencing

'ENTERGY OPERATIONS INC.

BALANCED VOLTAGE DROP AND LOAD FLOW ANALYSIS (SPECIAL BUS LOAD REPORT)
oooo*************************************************************************
VOLTAGE EFFECT ON LOADS MODELED TRANSFORMER VOLTAGE DROP MODELED
VOLTAGE DROP CRITERIA: BRANCu 4.00 % BUS = 5.00=

PER UNIT DRIVING VOLTAGE = .>912

LOAD TO: 3106 B6 TRANSF AMPS: 93 VOLTAGE DROP: 31. %VD: .75
PROJECTED POWER FLOW: 552. KW 317. KVAR 637. KVA PF: .87 LAGGINC
LOSSES THRU TRANSF: 5.3 KW 34.0 KVAR 34.4 KVA

LOAD BUS: 2901 ST2-CLR DESIGN VOLTAGE: 4160 LOAD VOLTAGE: 4021 %VD: 3.4
VOLTAGE ANGLE: -2.1 DEGREES-------------------------

LOAD TO: 2902 ST2-A FEEDER AMPS: 1944 VOLTAGE DROP: 57. %VC- 1.36
PROJECTED POWER FLOW: 8900. KW 10205. KVAR 13541. KVA PF: .66 LAGGING
LOSSES THRU FEEDER: 5. KW 249. KVAR 250. KVA

LOAD FROM: 200 161KV APL AND: 1200 H BUSES 3WXFMR AMPS: 1944
PROJECTED POWER FLOW: 8900. KW 10205. KVAR 13541. KVA PF: .66 LAGGING

***XFMR TAPS -2.5%***

LOAD BUS: 2902 ST2-A DESIGN VOLTAGE: 4160 LOAD VOLTAGE: 3964 TVD: 4.7
VOLTAGE ANGLE: -2.8 DEGREES-------------------------

LOAD TO: 2001 2A1 FEEDER AMPS: 499 VOLTAGE DROP: O. %VD: .00
PROJECTED POWER-FLOW: 2933. KW 1765. KVAR 3423. KVA PF: .G6 LAGGING
LOSSES THRU FEEDER: O. KW 0. KVAR 0. KVA

LOAD TO: 2002 2A2 FEEDER AMPS: 977 VOLTAGE DROP: 0. %VD: .00
PROJECTED POWER FLOW: 2222. KW 6327. KVAR 6706. KVA PF: .33 LAGGING
LOSSES THRU FEEDER: 0. KW 0. KVAR 0. KVA

LOAD TO: 2006 Al FEEDER AMPS: 380 VOLTAGE DROP: 0. %VD: .00
PROJECTED POWER FLOW: 2337. KW 1153. KVAR 2606. KVA PF: .90 LAGGING
LOSSES THRU FELDER: 0. KW 0. KVAR 0. KVA

LOAD- TO: 2007 A2 FEEDER AMPS: 229 VOLTAGE DROP: 0. %VD: .00
PROJECTED POWER FLOW: 14 0.' . KW 711. KVAR 1573. KVA PF: .89 LAGGING
LOSSES THRU FEEDER: 0. KW 0. KVAR O. KVA

LOAD FROM: 2901 ST2-CLR FEEDER AMPS: 1944 VOLTAGE DROP: 57. %VD: 1.36
PROJECTED POWER FLOW: 8895. KW 9956. KVAR 13350. KVA PF: .67 LAGGING
LOSSES THRU FEEDER: 5. KW 249. KVAR 250. KVA

.-.
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Anachment 50
Calc 92 E-006001

DATE123 JUL 92 TIME: 9 33 PM Page 12 d 12 PAGE 12
T=15 SECONDS; ST #2 Unit 2 MSLB Unit 1 LOOP
SYSTEM VOLT =0.9912, Red Train Steady Stato, Graen Train Sequencing
ENTERGY 9PERATIONS INC.

BALANCED VOLTAGE DROP AND LOAD FLOW AllALYSIS (SPECIAL BUS LOAD REPORT)
oneee*********ee**********************esee*************ee**************e ***.
VOLTAGE EFFECT ON LOADS MODELED TRA!1SFORMER VOLTAGE DROP MODELED
VOLTAGE DROP CRITERIA: BRAllCH = 4.00 % BUS = 5.00
PER UNIT DRIVING VOLTAGE = 9912

LOAD bub 3003 2B5 DESIGN VOLTAGE: 480 LOAD VOLTAGE: 434 %VDs 9.6$
-------------------------

- VOLTAGE ANGLE. -8.7 DEGREES
PROJECTED SPECIAL BUS LOAD: 900. KW 490. KVAR

LOAD FROM: 2003 2A3 TRANSF AMPS: 1364 VOLTAGE DROP: 15. %VD: 3.18
PROJECTED POWER FLOW: 900. KW 490. KVAR 1025. KVS PT: .88 LAGGIllG
LOSSES THRU TRANSF: 15.8 KW 97.9 KVAR 99.2 KVA

.

,

LOAD BUS: 3006 2B6 DESIGN VOLTAGE: s.O LOAD VOLTAGE: 424 %VD 11.7$
VOLTAGE A!1GLE: -5.8 DF"9EES-----------------------<-

PROJECTED SPECIAL BUS LOAD: 356. XV 288. KVAR
LOAD FROM: 2004 2A4 TRANSF AMPS: 624 VOLTAGE DROP: 4. .%7D: .83
PROJECTEf: POWER FLOW: 356. KW 288. KVAR 458. KVA PF: .78 LAGGING
LOSSES THRU TRANST: 3.3_KW 21.4 KVAR 21.6 KVA

1

LOAD BUS: 3105 B5 DESIGN VOLTAGE: 480 LOAD VOLTAGE: 444 %VD: 7.6$
VOLTAGE ANGLE: ~7.2 DEGREES-----------------+-------

PROJECTED SPECIAL BUS LOAD: 921. KW 442. KVAR
LOAD FROM: 2008 A3 TRANSF AMPS: 1330 VOLTAGE DROP: 14. %VD: 2.88
PROJECTED POWER FLOW: 921. KW 442. KVAR 1022. KVA PF: .90 LAGGING
LOSSES THRU TRANSF: 15.1 KW 97.8 KVAR 99.0 KVA

LOAD BUS: B6 DESIGN VOLTAGE: 480 LOAD VOLTAGE: 454 %7D: 5.5$.

VOLTAGE ANGLE: -5.3 DEGREES- - - - - - - - - - - -----------

PROJECTED SPLCIAL BU3 LOAD: 547. KW 283. KVAR
LOAD FROM: 2LJ9 A4 TRANSF AMPS: 784 VOLTAGE DROPT 4. %VD: .75
PROJECTED POWER FLOW: 547. 283. KVAR 616. KVA PF: .89 LAGGING'

-

LOSSES THnU TRANSF: 5 . 2 ..., 34.0 KVAR 34.4 KVA

17 BUSES

*** T O T A L SYSTEM L 0 S S E S ***
116. KW 1949. KVAR

*** WARNING ** STUDY CONTAINS 8 VOLTAGE CRITERIA VIOLATIONS
VIOLATIONS DENOTED BY ($) AT BUS AND BRANCH %VD LOCATIONS

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



- __ __ _

Attadunent $1
Calc 92 E.0065-01
Page 1 of 12

T=15 SECO!!DS, ST (2 Unit 2 MSLB Unit 1 LOOP
SYSTEM VOLT =0.9912, Green Train Steady State, Red Train Sequencing
E'..fERGY OPERATIO!1S IllC. _

DATE: 23 JUL 92
TIME: 2 41 PM

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

ALL IliFCRMATION PRESE!1TED IS FOR REVIEW, APPROVAL
INTERPRETATIO!1 AND APPLICATION BY A REGISTERED
ENGINEER ONLY
... ... ___ ........_..__ ... ____ ....... ..___...___________................

DAPPER (LOAD TLOW AND VOLTAGE DDOP MIN 7/ MICRO VERSIOli 3.5 LEVEL 2.1)
COPYRIGHT SKM SYSTEMS ANALYSIS, INC. 1983
_____ . .____ . ................ __ ..... ____ ......... ......_______. .... .

mm

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



Attadunent 51
Calc 92.T:406.t-01

PAGE 2DATE:23 JUL 92 TIME: 2 41 PM Pan 2 d 12T=15 SECONDS, ST #'2 Unit 2 MSLB Unit 1 LOOP
SYSTEM VOLT =0.9912, Green Train Steady State, Red Train Sequencing
ENTERGY OPERATIONS INC.

FEEDER DATA
= = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . = = = = . . . . . . . . . . . . . = = = = = = = = , = . . . . , = = = = . .

FEEDER FROM FEEDER TO QTY VOLTS LENGTil FEEDER DESCRIPTION
NO NAME NO NAME /PH L-L SIZE TYPE DUCT INSUL

============= u==u==uu============ua=n====..========================u=========

1 SYSTEM 200 161KV APL 1 161000. 1000. FT
IMPEDANCE: 3.1131 + J19.4200 OHMS /M FEET

2001 2A1 2003 2A3 1 4160. 1000. FT
IMPEDANCE: .0047 +J .1600 OHMS /M FEET

2001 2A1 2902 ST2-A 1 4160. 1000. FT
IMPEDANCE: .0000 + J .0000 OHMS /M FECT

2002 2A2 2004 1A4 1 4160. 1000. FT
IMPEDANCE: .0047 +J .1600 OHMS /M FEFT

2002 2A2 2902 ST2-A 1 4160. 1000. FT '

IMPEDANCE: .0000 + J .0000 OHMS /M FEET

2006 A1 2008 A3 1 4160. 1000. FT
IMPEDANCE: .0000 + J .0000 OnMS/M FEET

2007 A2 2009 A4 1 4160. 1000. FT
IMPEDANCE: .0000 + J .0000 OHMS /M FEET

2901 ST3-CLR 290; ST2-A 1 4160. 1000. FT
IMPEDANCE: .0005 + J .0220 OHMS /M FEET

2902 ST2-A 2006 A1 1 4160. 1000. FT
IMPEDANCE: .0000 + J .0000 OHMS /M FEET

2902 ST2-A 2007 A2 1 4160. 1000. FT
IMPEDANCE: .0000 +J .0000 OHMS /M FEET

_

====================,===============num=================r===============r..===e

SOURCE BUS THEVENIN EQUIVALENT !MPEDANCE: .000000000 + J .000000000 OHMS
Calculated From Largest 3-PHASF Fault Contribution
================================================r.=======2-================= ..

e

b

_ - _ _ _ _ _ . _ _ _ - - _ - _ _ _ . - _ _ _ - _ _ _ - _ _ _ _ _ __ __
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Attadunent $1
i Calc 92 E-0065-01

DATE 33 JUL 92 TIME: 2 41 PM p,ge 3 or 32 PAGE 3
T=19 SECONDS, ST #2 Unit 2 MSLB Unit 1 LOOP
SYSTEM VOLT =0.9912, Green Train Steady State, Red Train Sequencing
ENTERGY OPERATIONS INC.

TRANSF0RHER DATA
. ====================================,=========================================

PRIMARY RECORD VOLTS PRI * SECONDARY RECORD VOLTS SEC NOMINAL
NO NAME L-L FLA NO NAME L-L FLA KVA

===================,-.n;=======================================================

2003 2A3 1MS. 142. 3005 2B5 480. 1203. 1000.0
IMPEDANCE: 1, !! + J 7.6110 PERCENT

3004 2A4 4055. 142. 3006 2B6 480. 1203. 1000.0
IMPEDANCE: 1.2438 + J 7.9432 PERCENT

3008 A3 4055, 142. 3105 B5 480. 1203. 1000.0
IMPEDANCE: 1.2396 + J 8.0046 PERCENT

-3009 A4 4055. 142. 3106 B6 480. 1203. 1000.0
IMPEDANCE: 1.2532 + J 8.0126 PERCENT-

|



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

Altschment $1
Colc 92 E-0065-01

DATE833 JUL 93 TIME: 3 41 PM l' age 4 of 12 PAGE 4
T=19 SECONDS, ST #2 Unit 2 MSLB Unit 1 LOOP
SYSTEM VOLT =0.9912, Green Train Steady Stato, Red Train Sequencing
ENTERGY OPERATIONS INC.

TRANSF0RHER DATA (Ti!REE WINDING)
...............--.. = ...- ...--........ --- ...............---------.. .. --

LUS VOLTS * BRANCH % IMPEDANCE NOMINAL
DATA NO NAME L-L * DATA R X KVA

............................. -========..,===-= --=...-===.-=..................

PRIMARY 200 161KV APL 161000. * PRI-SEC .2000 + J 4.7800 15000.0
SECONDARY 1200 11 BUSES 6900. * PRI-TER .1900 + J 4.6000 12600.0
TERTIARY 2901 ST2-CLR 4160. * SEC-TER .3700 + J 8.9000 12600.0
PRZMARY FIXED TAP: -2.5 %

!

|

|

wmr .. . ,. . - - . , , - ~ . . , _ , , , . . , _ . , _ _ . . . _ , . . - - . , . , . ,,. _ __ _ , , , , , , , , .,_..,.,.,y . _ _ . . . , , _ . . . .



. _ ______ ._ __ __m .-_. ___..__ _ _ ____.._ __ _ _ _ _._ _ _ . _ _ . _ _

Attuhractit !!
Calc 971: 006-01

DATE:23 JUL 92 TIME: 2 41 PM p,p 3 ,,f 12 PAGE 5
T=15 SECONDS, ST #2 Unit 2 MSLB Unit 1 LOOP
SYSTEM VOLT =0.9912, Green Train Steady State, Red Train Sequencing
ENTERGY OPERATIONS INC.

BRANCH L0AD DATA
.........................................................................n...

FROM /TO BR. CONSTANT KVA CONSTANT Z CONSTANT I FLOW
BUG / BUS TYPE KVA %PF KVA %PF KVA %PF DIR.

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

1 SYSTEM
200 161KV APL FEEDER 724 -88.0

2001 2A1 1

2003 2A3 FLEDER 724 -88.0 |
2902 ST2-A FEEDER 724 -88.0 REV

2901 ST2-CLR
2902 ST2-A FEEDER 724 -8d.0

!

200 161XV APL i

2901 ST2-CLR TRANS. 724 -88.0
,

!

i

5

,

L

,.,-y. . . . - . , _ . . - - _ , - , - . , , - . _ , ~ _ - , .,. ._,,,,-...,,,,,,,,,_._,_,...,...,_,.,___-.,.,,,.,,_.,-.,y- , . , , . - , - - .- - - -- -



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

Attuhment !!
Calc 92 E-0065-01

DATE:23 JUL 92 TIME: 2 41 PM PAGE 6
Pa8e 6 of l*'T=15 SECONDS, ST #2 Unit 2 MSLB Unit 1 LOOP

SYSTEM VOLT =0.9912, Green Train Steady State, Red Train Sequencing
ENTERGY OPERATIONS INC.

BUS SPECIAL STUDY DATA
==t===========================================================================

* NO * NAME * KW * KVAR * LOAD / GENERATION
==============================================================================

2003 2A3 1566. 6201. CONSTANT Z LOAD

2004 2A4 1534. 812. CONSTANT KVA LOAD
2008 A3 1401. 613. CONSTANT KVA LOAD
2009 A4 851. 394. CONSTANT KVA LOAD
3005 2B5 443. 338. CONSTANT KVA LOAD '

3006 2B6 850. 463. CONSTANT KVA IfdD |
\

3105 B5 921. 442. CONSTANT KVA LOAD
3106 B6 547. 283. CONSTANT KVA LOAD

t

W

.-,,,,--n- , - , - + . - - . , .-- . , ..,-.,,,,.-,---,,,--,n,, , , , , - , . ~ , , - , , , , , , , , , , - , , , , --n,, .--
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Att:chment $1
Cele 92 E-0065-01

DATE 23 JUL 92 TIME: 2 41 PM ltge 7 of l2 PAGE 7 iT=15 SECONDS, ST #2 Unit 2 MSLB Unit 1 LOOP '

SYSTEM VOLT =0.9912, Green Train Steady State, Red Train Sequencing
ENTERGY OPERATIONS INC.

]

*** SOLUTION COMMENTS ***
=========================

SOLUTION PARAMETERS

PER UNIT DRIVING VOLTAGE : .9912
BRANCH VOLTAGE CRITERIA : 4.00 %
BUS VOLTAGE CRITERIA : 5.00 % i

EXACT (ITERATIVE) SOLUTION : YES l

TRANSFORMERS MODELED : YES j

<< PERCENT VOLTAGE DROPS ARE BASED ON HOMINAL DESIGN VOLTAGES >>

TOP SIZE: 58

LARGEST LOAD: 6395.68 KVA
!: CONVERGENCE CRITERIA:- .320 KVA

LARGEST BUS MISMATCH 2004 2A4 177.151 KVA
LARGEST BUS MISMATCH 3006 2B6 21.544 KVA
LARGEST BUS MISMATCH 3006 2B6 2.990 KVA
LARGEST BUS MISMATCH 3006 2B6 .400 KVA .

LARGEST BUS MISMATCH 3006 2B6 . 0 5',3 KVA
$

+ e .. - , , . _ _ _ . - . . , _ _ - - . , . . . . - - , _ . , . , _ , . . _ , . ~ , . . , , . _ , , , , _ , . . . , . , ...,m, _ - _ . . -, , -,. ,



Attmhment !!
Calc 92 0-0065 01

DATE:23 JUL 92 TIME: 2 41 PM p,p.g g 3; PAGE 8
T=15 SECONDS, ST #2 Unit 2 MSLB Unit 1 LOOP
SYSTEM VOLT =0.9912, Green Train Steady State, Red Train Sequencing
ENTERGY OPERATIONS INC.

BALANCED VOLTAGE DROP AND LOAD FLOW ANALYSIS (SPECIAL BUS LOAD REPORT)
*oco*************************************************************************
VOLTAGE EFFECT ON LOADS MODELED TRANSFORMER VOLTAGE DROP MODELED
VOLTAGE DROP CRITERIA: BRANCH = 4.00 % BUS = 5.00
PER UNIT DRIVING VOLTAGE = .9912

LOAD BUS: 1 SYSTEM DESIGN VOLTAGE:161600 LOAD VOLTAGE:159583 %VD: .9
VOLTAGE ANGLE: .0 DEGREES-------------------------

LOAD TO: 200 161KV APL FEEDER AMPS: 49 VOLTAGE DROP: 1436. %VD: .89
PROJECTED POWER FLOW: 8551. KW 10448. KVAR 13501. KVA PF: .63 LAGGING
LOSSES THRU FEEDER: 22. KW 139. KVAR 141. KVA

LOAD FROM: **** SOURCE FEEDER AMPS: 49 VOLTAGE DROP: 0. %VD: .00
PROJECTED POWER FLOW: 8551. KW 10448. KVAR 13501. KVA PT: .63 LAGGING -

LOSSES THRU FEEDER: 0. KW 0. KVAR 0. KVA

LOAD BUS: 200 161KV APL DFSIGN VOLTAGE:161000 LOAD VOLTAGE:158147 %VD: 1.8
VOLTAGE ANGLE: .3 DEGREES-------------------------

LOAD FROM: 1 SYSTEM FEEDER AMPS: 49 VOLTAGE DROP: 1436. %VD: .89
PROJFCTED POWER FLOW: 8529. KW 10309. KVAR 13380. KVA PF: .64 LAGGING
LOSSES THRU FEEDER: 22. KW 139. KVAR 141. KVA

LOAD TO: 1200 H BUSES AND: 2901 ST2-CLR 3WXFMR AMPS: 49
PROJECTED POWER FLOW: 8529. KW 10309. KVAR 13380. KVA PF: .64 LAGGING

***XFMR TAPS -2.5%***

LOAD BUS: 1200 H BUSES *** NO LOAD SPECIFIED ***

LOAD BUS: 2001 2A1 DESIGN VOLTAGE: 4160 LOAD VOLTAGE: 3979 %VD: 4.4
VOLTAGE ANGLE: -2.7 DEGREES-------------------------

LOAD TO: 2003 2A3 FEEDER AMPS: 954 VOLTAGE DROP: 248. %VD: 5.97$
PROJECTED POWER FLOW: 2357. KW 6135. KVAR 6572. KVA PF: .36 LAGGING -

LOSSES THRU FEEDER: 13. KW 437. KVAR 437. KVA

LOAD FROM: 2902 ST2-A FEEDEP AMPS: 954 VOLTAGE DROP: 0. %VD: .00
PROJECTED POWER FLOW: 2357. KW 6135. KVAR 6572. KVA PF: .36 LAGGING
LOSSES THRU FEEDER: 0. KW 0. KVAR 0. KVA

|

_ _ _ _ _ _____ ___ _
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Attachment !!
Calc 92 E 0065 01

UAGE 9DATE:23 JUL 92 TIME: 2 41 PM Pnc 9 M 12T=15 SECONDS, ST #2 Unit 2 MSLB Unit 1 LOOP
SYSTEM VOLT =0.9912, Green Train Steady State, Red Train Sequencing
ENTERGY OPERATIONS INC.

BALANCED VOLTAGE DROP AND LOAD FLOW ANALYSIS (SPECIAL BUS LOAD REPORT)
coco *************************************************************************
VOLTAGE EFFECT ON LOADS MODELED TRANSTORMER VOLTAGE DROP MODELED
VOLTAGE DROP CRITERIA: BRANCH = 4.00 % BUS = 5.00
PER UNIT DRIVING VOLTAGE = .9912

LOAD BUS: 2002 2A2 DESIGN VOLTAGE: 4160 LOAD VOLTAGE: 3979 %VD: 4.4
VOLTAGE ANGLE: -2.7 DEGREES-------------------------

LOAD TO: 2004 2A4 FEEDER AMPS: 406 VOLTAGE DROP: 60. %VD: 1.44
PROJECTED POWER FLOW: 2400. KW 1444. KVAR 2801. KVA PF: .86 LAGGING
LOSSES THRU FEEDER: 2. KW 79. KVAR 79. KVA

LOAD FROM: 2902 ST2-A FEEDER AMPS: 406 VOLTAGE DROP: 0. %VD: .00
PROJECTED POWER FLOW: 2400. KW 1444. KVAR 2801. KVA PT: .86 LAGGING -

LOSSES THRU FEEDER: 0. KW q. KVAR 0. KVA

LOAD BUS: 2003 2A3 DESIGN VOLTAGE: 4160 LOAD VOLTAGE: 3730 %VD: 10.3$
VOLTAGE ANGLE: -4.0 DEGREES-------------------------

PROJECTED SPECIAL BUS LOAD: 1259. KW 4986. KVAR
NET BRANCH DIVERSITY LOAD: 637. KW 344. KVAR

'

LOAD FROM: 2001 2A1 FEEDER AMPS: 954 VOLTAGE DROP: 248. %VD: 5.975
PROJECTED POWER FLOW: 2J44. KW 5698. KVAR 6161. KVA PT: .38 LAGGI.0
LOSSES THRU FEEDER: 13. KW 437. KVAR 437. KVA

LOAD TO: 3005 2B5 TRANSF AMPS: 90 VOLTAGE DROP: 53. %VD: 1.27
PROJECTED POWER FLOW: 448. KW 368. KVAR 580. KVA PF: .77 LAGGING
LOSSES THRU TRANSF: 4.9 KW 30.2 KVAR 30.6 KVA

LOAD BUS: 2004 2A4 DESIGN VOLTAGE: 4160 LOAD VOLTAGE: 3919 %VD: 5.8$
VOLTAGE ANGLE: -4.1 DEGREES-------------------------

PROJECTED SPECIAL BUS LOAD: 1534. KW 812. KVAR
LOAD FROM: 2002 2A2 FEEDER AMPS: 406 VOLTAGE DROP: 60. %VD: 1.44
PROJECTED POWER FLOW: 2398. KW 1364. KVAR 2759. KVA PF: .87 LAGGING ~

LOSSES THRU FEEDER: 2. KW 79. KVAR 79. KVA

LOAD TO: 3006 2B5 TRANSF AMPS: 151 VOLTAGE DROP: 124. %VD: 2.99
PROJECTED POWER FLOW: 864. KW 552. KVAR 1025. KVA PF: .84 LAGGINC
LOSSES THRU TRANSF: 14.0 KW 89.4 KVAR 90.5 KVA

,

.....s
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Attachment $1 |
Calc 92 E-0065 01 |

DATE223 JUL 92 TIME: 2 41 PM l' age 10 tJ l*s PAGE 10
T=15 SECONDS, ST #2 Unit 2 MSLB Unit 1 LOOP
SYSTEM VOLT =0.9912, Green Train Steady State, Red Train Sequencing
ENTERGY OPERATIONS INC.

BALANCED VOLTAGE DROP AND LOAD FLOW ANALYSIS (SPECIAL BUS LOAD REPORT)
ocot*************************************************************************
VOLTAGE EFFECT ON LOADS MODELED TRANSFORMER VOLTAGE DROP MODELED
VOLTAGE DROP CRITERIA: BRANCH = 4.00 % BUS = 5.00
PER UNIT DRIVING VOLTAGE = .9912

LOAD BUS: 2006 Al DESIGN VOLTAGE: 4160 LOAD VOLTAGE: 3979 %VD: 4.4
VOLTAGE ANGLE: -2.7 DEGREES------------------------- '

'

LOAD TO: 2008 A3 FEEDER AMPS: 378 VOLTAGE DROP: 0. %VD: .00
PROJECTED POWER FLOW: 2337. KW 1152. KVAR 2605. KVA PF: .90 LAGGING
LOSSES THRU FEEDER: 0. KW 0. KVAR 0. KVA

LOAD FROM: 2912 ST2-A FEEDER AMPS: 378 VOLTAGE DROP: 0. %VD: .00
PROJECTED POWER FLOW: 2337. KW 1152. KVAR 2605. KVA PF: .90 LAGGING
LOSSES THRU FEEDER: O. KW 0. KVAR 0. KVA

LOAD BUS: 2007 A2 DESIGN VOLTAGE: 4160 LOAD VOLTAGE: 3979 %VD: 4.4
VOLTAGE ANGLE: -2.7 DEGREES-------------------------

LOAD TO: 2009 A4 F"EDER AMPS: 228 VOLTAGE DROP: O. %VD: .00
PROJECTED POWER FLOW: 1403. KW 711. KVAR 1573. KVA PF: .89 LAGGING
LOSSES THRU FEEDER: 0. KW 0. KVAR 0. KVA

LOAD FROM: 2902 ST2-A FEEDER AMPS: 228 VOLTAGE DROP: O. %VD: .00
PROJECTED POWER FLOW: 1403. KW 711. KVAR 1573. KVA PF: .89 LAGGING
LOSSES THRU FEEDER: 0. KW 0. KVAR 0. KVA

LOAD BUS: 2008 A3 DESIGN VOLTAGE: 4160 LOAD VOLTAGE: 3979 %VD: 4.4'

VOLTAGE ANGLE: -2.7 DEGREES-------------------------

PROJECTED SPECIAL BUS LOAD: 1401. KW 613. KVAR
LOAD FROM: 2006 Al FEEDER AMPS: 378 VOLTAGE DROP: 0. %VD: .00
PROJECTED POWER FLOW: 2337. KW 1152. KVAR 2605. KVA PF: .90 LAGGING
LOSSES THRU FEEOER: 0. KW 0. KVAR 0. KVA

LOAD TO: 3105 B5 TRANSF AMPS: 157 VOLTAGE DROP: 118. %VD: 2.84
PROJECTED POWER TLOW: 936. KW- 539. KVAR 1080. KVA PF: .87 LAGGING
LOSSES THRU TRANSF: 15.0 KW 97.0 KVAR 98.2 KVA

LOAD BUS: 2009 A4 DESIGN VOLTAGE: 4160 LOAD VOLTAGE: 3979 %VD: 4.4
VOLTAGE ANGLE: -2.7 DEGREES-------------------------

PROJECTED SPECIAL BUS LOAD: 851. KW 394. KVAR
LOAD FROM: 2007 A2 FEEDER AMPS: 228 VOLTAGE DROP: O. %VD: .00
PROJECTED POWER FLOW: 1403. KW 711. KVAR 1573. KVA PF: .89 LAGGING
LOSSES THRU FEEDER: 0. KW 0. KVAR 0. XVA

,

k
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Attechment $1
Cele 92 E-0065 01

DATE:23 JUL 92 TIME: 2 41 PM PAGE 11Pau ll d 12.T=15 SECONDS, ST #2 Unit 2 MSLB Unit 1 LOOP
SYSTEM VOLT =0.9912, Green Train Steady State, Red Train Sequencing
ENTERGY OPERATIONS INC.

BALANCED VOLTAGE DROP AND LOAD FLOW ANALYSIS (SPECIAL BUS LOAD REPORT)
one**************************************************************************
VOLTAGE EFFECT ON LOADS MODELED TRANSFORMER VOLTAGE DROP MODELED
VOLTAGE DROP CRITERIA: BRANCl! = 4.00 % BUS = 5.00
PER UNIT DRIVING VOLTAGE = .9912

LOAD TO: 3106 B6 TRANSF AMPS: 92 VOLTAGE DROP: 30. %VD: .73
PROJECTED POWER FLOWS 552. KW 317. KVAR 637. KVA PF: .87 LAGGING
LOSSES THRU TRANSF: 5.3 KW 33.7 KVAR 34.1 KVA

LOAD BUS: 2901 ST2-CLR DESIGN VOLTAGE: 4160 LOAD VOLTAGE: 4032 %VD: 3.1
VOLTAGE ANGLE: -2.0 DEGREES '-------------------------

LOAD TO: 2902 ST2-A FEEDER AMPS: 1843 VOLTAGE DROP: 53. %VD: 1.29
PROJECTED POWER FLOW: 8502. KW 9665. KVAR 12873. KVA PF: .66 LAGGING
, LOSSES THRU FEEDER: 5. KW 224. KVAR 224. KVA

LOAD FROM: 200 161KV APL AND: 1200 H BUSES 3WXFMR AMPS: 1843
PROJECTED POWER FLOW: 8502. KW 9665. KVAR 12873. XVA PF: .66 LAGGING

***XFMR TAPS -2.5%***

LOAD BUS: 2902 ST2-A DESIGN VOLTAGE: 4160 LOAD VOLTAGE: 3979 %VD: 4.4
VOLTAGE ANGLE: -2.7 DEGREES-------------------------

LOAD TO: 2001 2A1 FEEDER AMPS: 954 VOLTAGE DROP: 0. %VD: .00 i

PROJECTED POWER FLOW: 2357. KW 6135. KVAR 6572. KVA PF: .36 LAGGING
LOSSES THRU FEEDER: 0. KW 0. KVAR 0. KVA

LOAD TO: 2002 2A2 FEEDER AMPS: 406 VOLTAGE DROP: 0. %VD: .00
PROJECTED POWER FLOW: 2400. KW 1444. KVAR 2801. KVA PF: .86 LAGGING
LOSSES THRU FEEDER: 0. KW 0. KVAR 0. KVA

LOAD TO: 2006 Al FEEDER AMPS: 378 VOLTAGE DROP: O. %VD: .00
PROJECTED POWER FLOW: 2337. KW 1152. KVAR 2605. KVA PF: .90 LAGGING
LOSSES THRU FEEDER: O. KW 0. KVAR 0. KVA

LOAD TO: 2007 A2 FEEDER AMPS: 228 VOLTAGE DROP: 0. %VD: .00
PROJECTED PONER FLOW: 1403. KW 711. KVAR 1573. KVA PF: .89 LAGGING
LOSSES THRU FEEDER: 0. KW 0. KVAR 0. KVA

LOAD FROM: 2901 ST2-CLR FEEDER AMPS: 1843 VOLTAGE DROP: 53. %VD: 1.29
PROJECTED POWER FLOW: 8497. KW 9441. KVAR 12702. KVA PF: .67 LAGGING
LOSSES THRU FEEDER: 5. KW 224. KVAR 224. KVA

,
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Attacimwnt $1
Calc 92 E 0065-01DATE:23 JUL 92 TIME: 2 41 PM Page 12 cr i*s PAGE 12

T=15 SECONDS, ST #2 Unit 2 MSLB Unit 1 LOOP
SYSTEM VOLT =0.9912, Green Train Steady State, Red Train Sequencing |

ENTERGY OPERATIONS INC.
i

BALANCED VOLTAGE DROP AND LOAD FLOW ANALYSISoooo**********************************************(SPECIAL BUS LOAD REPORT)
***************************

VOLTAGE EFFECT ON LOADS MODELED TRANSFORMER VOLTAGE DROP MODELED*

VOLTAGE DROP CRITERIA: BRANCH = 4.00 % BUS = 5.00
PER UNIT DRIVING VOLTAGE = .9912

LOAD BUS: 3005 2B5 DESIGN VOLTAGE: 480 LOAD VOLTAGE: 424 %VD: 11.6$
VOLTAGE ANGLE: -6.1 DEGREES-------------------------

PROJECTED SPECIAL BUS LOAD: 443. KW 338. KVAR
LOAD FROM: 2003 2A3 TRANSF AMPS: 758 VOLTAGE DROP: 6. %VD: 1.27 '

PROJECTED POWER FLOW: 443. KW 338. KVAR 557. KVA PF: .80 LAGGING |

LOSSES THRU TRANSF: 4.9 KW 30.2 KVAR 30.6 KVA
'

!
'

LOAD BUS: 3006 2B6 DESIGN VOLTAGE: 480 LOAD VOLTAGE: 438 %VD: 8.8$
VOLTAGE ANGLE: -8.1 DEGREES--------------------------

PROJECTED SPECIAL BUS LOAD: 850. KW 463. KVAR
LOAD FROM: 2004 2A4 TRANSF AMPS: 1276 VOLTAGE DROP: 14. %VD: 2.99
PROJECTED POWER FLOW: 850. KW 463. KVAR 968. KVA PF: .88 LAGGING
LOSSES THRU TRANSF: 14.0 KW 89.4 KVAR 90.5 KVA

LO7D BUS: 3105 B5 DESIGN VOLTAGE: 480 LOAD VOLTAGE: 445 %VD: 7.2$
VOLTAGE ANGLE: -7.0 DEGREES-------------------------

PROJECTED SPECIAL BUS LOAD: 921. KW 442. KVAR
LOAD FROM: 2008 A3 TRANSF AMPS: 1324 VOLTAGE DROP: 14. %VD: 2.84
PROJECTED POWER FLOW: 921. KW 442. KVAR 1022. KVA PF: .90 LAGGING
LOSSES THRU TRANSF: 15.0 KW 97.0 KVAR 98.2 KVA

LOAD BUS: 3106 B6 DESIGN VOLTAGE: 480 LOAD VOLTAGE: 456 %VD: 5.1$
VOLTAGE ANGLE: -5.2 DEGREES-------------------------

PROJECTED SPECIAL BUS LOAD: 547. KW 283. KVAR
LOAD FROM: 2009 A4 TRANSF AMPS: 780 VOLTAGE DROP: 3. %VD: .73
PROJECTED POWER FLOW: 547. KW 283. KVAR 616. KVA PF: .89 LAGGING
LOSSES THRU TRANSF: 5.3 KW 33.7 KVAR 34.1 KVA

17 BUSES

*** T O T A L SYSTEM L 0 S S E S ***
108. KW 1773. KVAR

*** WARNING *** STUDY CONTAINS 8 VOLTAGE CRITERIA VIOLATIONS
VIOLATIONS DENOTED BY ($) AT BUS AND BRANCH %VD LOCATIONS

o
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Att:chment 52
Cr.lc 92 E-0065-01

|Page 1 of 12

!

;

-T=18.2 SECONDS, ST #2 Unit 2 MSLB Unit 1 LOOP
SYSTEM VOLT =0.9912, Red Train Steady State, Green Train Sequencing
ENTERGY OPERATIONS INC.

DATE: 23 JUL 92
TIME: 11 40 AM

____ ____ ____ . ________________________________ ____________________________

ALL INFORMATION PRESENTED IS FOR REVIEW, APPROVAL
INTERPRETATION AND APPLICATION BY A REGISTERED

. ________NLY
ENGINEER O

__ __________ ____________________________________________________

DAPPER (LOAD FLOW AND VOLTAGE DROP MINI / MICRO VERSION 3.5 LEVEL 2.1)
COPYRIGHT SKM-SYSTEMS ANALYSIS, INC. 1983

_______.._________ . ______________ . _______________________________ _______

t
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Attac}unent $2 '

Calc 92 E 0065 01 |

DATE:23 JUL 92 TIME:11 40 AM pge 2 g 12 PAGE 2 ]T.18.2 SECONDS, ST /2 Unit 2 MSLB Unit 1 LOOP
SYSTEM VOLT =0.9912, Red Train Steady State, Green Train Sequencing
ENTERGY OPERATIONS INC.

FEEDER DATA
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . = = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

FEEDER FROM FEEDER TO QTY VOLTS LENGTH FEEDER DESCRIPTION
NO NAME NO NAME /PH L-L SIZE TYPE DUCT INSUL

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

1 SYSTEM 200 161KV APL 1 161000. 1000. FT
IMPEDANCE: 3.1131 + J19.4200 OHMS /M FEET '

2001 2A1 2003 2A3 1 4160. 1000. FT
IMPEDANCE: .0047 + J .1600 ORMS/M FEET

2001 2A1 2902 ST2-A 1 4160. 1000. FT ,

IMPEDANCE: .0000 + J .0000 OHMS /M FEET

2002 2A2 2004 2A4 1 4160. 1000. FT
IMPEDANCE: .0047 + J .1600 OHMS /M FEET

2002 2A2 2902 ST2-A 1 4160. 1000. FT
IMPEDANCE: .0000 + J .0000 OHMS /M FEET

2006 A1 2008 A3 1 4160. 1000. FT
IMPEDANCE: .0000 + J .0000 OHMS /M FEET

2007 A2 2009 A4 1 4160. 1000. FT
IMPEDANCE: .0000 + J .0000 OHMS /M FEET

2901 ST2-CLR 2902 ST2-A 1 4160. 1000. PT
IMPEDANCE: .0005 J .0220 OHMS /M FEET,

2902 ST2-A 2006 A1 1 4160. 1000. FT
IMPEDANCE: .0000 + J .0000 OHMS /M FEET

2902 ST2-A 2007 A2 1 4160. 1000. FT '

IMPEDANCE: .0000 + J .0000 OHMS /M FEET

.=..=.=== =.===...===.m.=..u========== ===.==. ..===.==..............=....==..

SOURCE BUS THEVENIN EQUIVALENT IMPEDANCE: .000000000 + J .000000000 OHMS <

Calculated From Largest 3-PHASE Fault Contribution
..===========================u=================================...========....

i
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Attachment $2
Cole 92 E-0065-01

DATE:23 JUL 92 TIME:11 40 AM 1: age 3 or t: PAGE 3
T=18.2 SECONDS, ST #2 Unit 2 MSLB Unit 1 LOOP
SYSTEM VOLT =0.9912, Red Train Steady State, Green Train Sequencing
ENTERGY OPERATIONS INC.

TRANSPORHER DATA
========================u=====================================================

PRIMARY RECORD VOLTS PRI * SECONDARY RECORD VOLTS SEC NOMINAL
NO NAME L-L FLA NO NAME L-L FLA KVA

===========================================================,.==================

3003 2A3 4055. 142. 3005 2B5 480. 2203. 1000.0 i

~MPEDANCE: 1.2315 + J 7.6110 PERCENT

3004 2A4 4055. 142. 3006 2B6 480. 1203. 1000.0 '

IMPEDANCE: 1.2438 + J 7.9432 PERCENT
i

-3008 A3 4055. 142. 3105 B5 480. 1203. 1000.0
IMPEDANCE: 1.2396 + J 8.0046 PERCENT

2009 A4 4055. 142. 3106 B6 480. 1203. 1000.0
IMPEDANCE: 1.2532 + J 8.0126 PERCENT

|
i

i

I

f

,

i

|
|.
|

t

| ,
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Attaciunent .*2
Ccic 92 E-006.t-01

DATE823 JUL 93 TIME:11 40 AM page 4 or 12 PAGE 4
T=18.2 SECONDS, ST #2 Unit 2 MSLB Unit 1 LOOP
SYSTEM VOLT =0.9912, Red Train Steady State, Green Train Sequencing
ENTERGY OPERATIONS INC.

TRANSF0RHER DATA (THREE WINDING)
..... ........................................................................

BUS VOLTS * BRANCH % IMPEDANCE NOMINAL
DATA NO NAME L-L * DATA R X KVA

.....n..........=..........=....=...........=....=.....u........=...............

PRIMARY 200 161XV APL 161000. * PRI-SEC .2000 + J 4.7800 15000.0
SECONDARY 1200 H BUSES 6900. * PRI-TER .1900 + J 4.6000 12600.0
TERTIARY 2901 ST2-CLR 4160. * SEC-TER .3700 + J 8.9000 12600.0
PRIMARY FIXED TAP: -2.5 %

!

|
|
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Attaciunent 52
Calc 92 E-0065-01 :

DATE 23 JUL 92 TIME:11 40 AM page s or t2 PAGE 5
T=1802 SECONDS, ST #2 Unit 2 MSLB Unit 1 LOOP
SYSTEM VOLT =0.9912, Red Train Steady State, Green Train Sequencing
ENTERGY OPERATIONS INC.

BRANCH L0AD DA A
..............w......... ...=-==......... .....r ............. 3...........

FROM /TO BR. CONSTANT KVA CONSTANT Z CONSTANT I FLOW
BUS / BUS TYPE KVA %PF KVA %PF KVA %PF DIR.

....................... .............. ,.......................................

1 SYSTEM
200 161KV APL FEEDER 1585 -86.1

.

2002 2A2
2004 2A4 FEEDER 1585 -86.1
2902 ST2-A FEEDER 1585 -86.1 REV

8901 ST2-CLR
3902 ST2-A FEEDER 1585 -86.1

300 161KV APL
3901 GT2-CLR TRANS. 1585 -86.1

2004 2A4
3006 2B6 -TRANS. 458 -77.9

i

|

|

|

|

|
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Attachment $2
Calc 92 E-0065 01

DATE:23 JUL 92 TIME 111 40 AM Page 6 of 12 PAGE 6
T=18.2 SECONDS, ST #2 Unit 2 MSLB Unit 1 LOOP
SYSTEM VOLT =0.9912, Red Train Steady State, Green Train Sequencing ,

ENTERGY OPERATIONS INC.

BUS SPECIAL STUDY DATA
==============================================================================
* NO * NAME * KW * KVAR * LOAD / GENERATION

============================================================r=================
2003 2A3 2013. 1058. CONST'.NT KVA LOAD *

,

2004 2A4 737. 2983. CONSTANT Z LOAD
2008 A3 1401. 613. CONSTANT KVA LOAD
2009 A4 851. 394. CONSTANT KVA LOAD

; 3005 2B5 900. 490. CONSTANT KVA LOAD
3006 2B6 212. 1040. CONSTANT Z LOAD

3105 B5 911. 442. CONSTANT KVA LOAD.

- 3106 B6 547, 283. CONSTANT EVA LOAD
'

.

4

+

$

t

T

i

|

t

1
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Att:chment $2
Cele 92 E-0065-01

DATE223 JUL 92 TIME 11 40 AM P:ge 7 er 12 PAGE 7
T=18.2 SECONDS, ST #2 Unit 2 MSLB Unit 1 LOOP
SYSTEM VOLT =0.9912, Red Train Steady State, Green Train Sequencing
ENTERGY OPERATIONS INC.

*** SOLUTION COMMENTS ***
=========================

SOLUTION PARAMETERS

PER UNIT DRIVING VOLTAGE : .9912
BRANCH VOLTAGE CRITERIA : 4.00 %
BUS VOLTAGE CRITERIA : 5.00 %
EXACT (ITERATIVE) SOLUTION : YES
TRANSFORMERS MODELED : YES i

<< PERCENT VOLTAGE DROPS ARE BASED ON NOMINAL DESIGN VOLTAGES >>

TOP SIZE: 58

LARGEST LOAD: 3072.70 KVA
! CONVERGENCE CRITERIA: .154 KVA
' LARGEST BUS MISMATCH 2003 2A3 207.619 KVA

LARGEST BUS MISMATCH 3005 2B5 22.383 KVA
LARGEST BUS MISMATCH 3005 2B5 3.245 KVA ,

LARGEST BUS MISMATCH 3005 2B5 .451 KVA i

LARGEST BUS MISMATCH 3005 2B5 .061 KVA

i

L

l'
!

,

|
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Attachment 52
Calc 92-E-0065-01

DATE:23 JUL 92 TIME:11 40 AM Page 8 of 12 PAGE 8
T=18.2 SECONDS, ST #2 Unit 2 MSLB Unit 1 LOOP
SYSTEM VOLT =0.9912, Red Train Steady State, Green T ain Sequencing
ENTERGY OPERATIONS INC.

BALANCED VOLTAGE DROP AND LOAD FLOW ANALYSIS (SPECIAL BUS LOAD REPORT)
oooo***********************************************+**w**********************
VOLTAGE EFFECT ON LOADS MODELED TRANSFORMER VOLTAGE DROP MODELED
VOLTAGE DROP CRITERIA: BRANCH = 4.00 % BUS = 5.00
PER UNIT DRIVING VOLTAGE = .9912

LOAD BUS: 1 SYSTEM DESIGN VOLTAGE:161000 LOAD VOLTAGE:159583 %VD: .9
VOLTAGE ANGLE: .0 DEGREES-------------------------

LOAD TO: 200 161XV APL FEEDER AMPS: 46 VOLTAGE DROP: 1262. %VD: .78
PROJECTED POWER FLOW: 8891. KW 8964. KVAR 12626. KVA PF: .70 LAGGING
LOSSES THRU FEEDER: 19. KW 122. KVAR 123. KVA

LOAD FROM: **** SOURCE FEEDER AMPS: 46 VOLTAGE DROP: O. %VD: .00
PROJECTED POWER FLOW: 8891. KW 8964. KVAR 12626. KVA PF: .70 LAGGING
LOSSES THRU FEEDER: O. KW 0. KVAR 0. KVA

LOAD BUS: 200 161KV APL DESIGN VOLTAGE:161000 LOAD VOLTAGE:158321 %VD: 1.7
VOLTAGE ANGLE: .3 DEGREES-------------------------

LOAD FROM: 1 SYSTEM FEEDER AMPS: 46 VOLTAGE DROP: 1262. %VD: .78
PROJECTED POWER FLOW: 8872. KW 8842. KVAR 12526. KVA PF: .71 LAGGING
LOSSES THRU FEEDER: 19. KW 122. KVAR 123. KVA

LOAD TO: 1200 H BUSES AND: 2901 ST2-CLR 3WXFMR AMPS: 46
PROJECTED POhER FLOW: 8872. MW 8843. KVAR 12526. KVA PF: .71 LAGGING

***XFMR TAPS -2.5%***

LOAD BUS: 1200 H BUSES *** NO LOAD SPECIFIED ***

LOAD BUS: 2001 2A1 DESIGN VOLTAGE: 4160 LOAD VOLTAGE: 4013 %VD: 3.5
VOLTAGE ANGLE: -2.8 DEGREES-------------------------

LOAD TO: 2003 2A3 FEEDER AMPS: 492 VOLTAGE DROP: 72. %VD: 1.73
PROJECTED POWER FLOW: 2932. KW 1760. KVAR 3419. KVA PF: .86 LAGGING
LOSSES THRU FEEDER: 3. KW 116. KVAR 116. KVA

LOAD FROM: 2902 ST2-A FEEDER AMPS: 492 VOLTAGE DROP: 0. %VD: .00
PROJECTED POWER FLOW: 2932. KW 1760. KVAR 3419. KVA PF: .06 LAGGING
LOSSES THRU FEEDER: 0. KW 0. KVAR 0. KVA

<

.
. .J
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Attachmen: 52
Calc 92-E-0065-01

DATE:23 JUL 92 TIME:11 40 AM Pqe 9 d 12 P1
T=18.2 SECONDS, ST #2 Unit 2 MSLB Unit 1 LOOP
SYSTEM VOLT =0.9912, Red Traia Steady State, Green Train Sequencing

i

ENTERGY OPERATIONS INC. j

BALANCED VOLTAGE DROP AND LOAD FLOW ANALYSIS (SPECIAL BUS LOAD REPOPTocco**********************************************************************)***
VOLTAGE EFFECT ON LOADS MODELED TRANSFORMER VOLTAGE DROP MODELED
VOLTAGE DROP CRITERIA: BRANCH = 4.00 % BUS = 5.00
PER UNIT DRIVING VOLTAGE = .9912

LOAD BUS: 2002 2A2 DESIGN VOLTAGE: 4160 LOAD VOLTAGE: 4013 %VD: 3.5
VOLTAGE ANGLE: -2.8 DEGREES-------------------------

LOAD TO: 2004 2A4 FEEDER AMPS: 714 VOLTAGE DROP: 180. %VD: 4.32$
PROJECTED POWER FLOW: 2173. KW 4463. KVAR 4964. KVA PF: .44 LAGGING
LOSSES THRU FEEDER: 'i KW 245. KVAR 245. KVA

LOAD FROM: 2902 ST2-A FEEDER AMPS: 714 VOLTAGE DROP: O. %VD: .00
PROJECTED POWER FLOW: 217J. KW 4463. KVAR 4964. KVA PF: .44 LAGGING
LOSSES THRU FEEDER: 0. KW 0. KVAR O. KVA

LOAD BUS: 2003 2A3 DESIGN VOLTAGE: 4160 LOAD VOLTAGE: 3941 %VD: 5.3$
VOLTAGE ANGLE: -4.5 DEGREES-------------------------

PROJECTED SPECIAL BUS LOAD: 2013. KW 1058. KVAR
LOAD FROM: 2001 2A1 FEEDER AMPS: 492 VOLTAGE DROP: 72. %VD: 1.73
PROJECTED POWER FLOW: 2928. KW 1643. KVAR 3358. KVA PF: .87 LAGGING
LOSSES THRU FEEDER: 3. KW 116. KVAR 116. KVA

LOAD TO: 3005 2B5 TRANSF AMPS: 159 VOLTAGE DROP: 128. %VD: 3.07
PROJECTED POWER FLOW: 915. KW 585. KVAR 1087. KVA PF: .84 LAGGING
LOSSES THRU TRANSF: 15.4 KW 95.1 KVAR 96.3 KVA

LOAD BUS: 2004 2A4 DESIGN VOLTAGE: 4160 LOAD VOLTAGE: 3834 %VD: 7.8$
VOLTAGE ANGLE: -4.0 DEGREES-------------------------

PROJECTED SPECIAL BUS LOAD: 626. KW 2533. KVAR
NET BRANCH DIVERSITY LOAD: 1009. KW 517. KVAR

LOAD FRC:{: 2002 2A2 FEEDER AMPS: 714 VOLTAGE DROP: 180. %VD: 4.32$
PROJECTED POWER FLOW: 2165. KW 4219. KVAR 4742. KVA PF: .46 LAGGING
LOSSES THRU FEEDER: 7. KW 245. KVAR 245. KVA

LOAD TO: 3006 2B6 TRANSF AMPS: 193 VOLTAGE DROP: 336. %VD: 8.07$
PROJECTED POWER FLOW: 530. KW 1168. KVAR 1283. KVA PF: .41 LAGGING
LOSSES THRU TRANSF: 22.9 KW 146... KVAR 148.0 KVA

i
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fAttachment S2
Calc 92 E-0065 01 !

DATEt23 JUL 92 TIME:11 40 AM Page 10 0f l1 PAGE 10
T=18.2 SECONDS, ST #2 Unit 2 MSLB Unit 1 LOOP
SYSTEM VOLT =0.9912, Red Train Steady State, Green Train Sequencing
ENTERGY OPERATIONS INC.

BALANCED VOLTAGE DROP AND LOAD FLOW ANALYSISooo***********************************************(SPECIAL BUS LOAD REPORT)
***************************

,

VOLTAGE EFFECT ON LOADS MODELED TRANSFORMER VOLTAGE DROP MODELED |
VOLTAGE DROP CRITERIA: BRANCH = 4.00 % BUS = 5.00
PER UNIT DRIVING VOLTAGE = ,9912

i
LOAD BUS: 2006 Al DESIGN VOLTAGE: 4160 LOAD VOLTAGE: 4013 %VD: 3.5 |

VOLTAGE ANGLE: -2.8 DEGREES------------------------- '

LOAD TO: 2008 A3 FEEDER AMPS: 375 VOLTAGE DROP: 0. %VD: .00
PROJECTED POWER FL;W: 2337. KW 1150. KVAR 2604. KVA PF: .90 LAGGING
LOSSES THRU FEEDER: 0. KW 0. KVAR 0. KVA

LOAD FROM: 2902 ST2-A FEEDER AMPS: 375 VOLTAGE DROP: O. %VD: .00
PROJECTED POWER FLOW: 2337. KW 1150. KVAR 2604. KVA PF: .90 LAGGING
LOSSES THRU FEEDER: 0. KW 0. KVAR 0. KVA

LOAD BUS: 2007 A2 DESIGN VOLTAGE: 4160 LOAD VOLTAGE: 4013 %VD: 3.5
VOLTAGE ANGLE: -2.8 DEGREES__________.....----------

LOAD TO: -2009 A4 FEEDER AMPS: 226 VOLTAGE DROP: 0. %VD: .00
PROJECTED POWER FLOW: 1403. KW 710. KVAR 1573. KVA PF: .89 LAGGING
LOSSES THRU FEEDER: O. KW 0. KVAR 0. KVA

LOAD FROM: 2902 ST2-A FEEDER AMPS: 226 VOLTAGE DROP: 0. %VD: .00
PROJECTED POWER FLOW: 1403. KW 710. KVAR 1573. KVA PF: .89 LAGGING
LOSSES THRU FEEDER: 0. KW 0. KVAR 0. KVA

LOAD BUS: 2008 A3 DESIGN VOLTAGE: 4160 LOAD VOLTAGE: 4013 %VD: 3.5
VOLTAGL ANGLE: -2.8 DEGREES-------------------------

PROJECTED SPECIAL BUS LOAD: 1401. KW 613. KVAR
LOAD FROM: 2006 Al FEEDER AMPS: 375 VOLTAGE DROP: O. %VD: .00
PROJECTED POWER FLOW: 2337. KW 1150. KVAR 2604. KVA PF: .90 LAGGING
LOSSES THRU FEEDER: O. KW 0. KVAR 0. KVA

LOAD' TO: 3105 B5 TRANSF AMPS: 155 VOLTAGE DROP: 115. %VD: 2.76
PROJECTED POWER FLOW: 936. KW 537. KVAR 1079. KVA PF: .87 LAGGING
LOSSES THRU TRANSF: 14.7 KW 95.1 KVAR 96.3 KVA

LOAD' BUS: 2009 A4 DESIGN VOLTAGE: 4160 LOAD VOLTAGE: 4013 %VD: 3.5
VOLTAGE ANGLE: -2.8 DEGREES-------------------------

PROJECTED SPECIAL BUS LOAD: 851. KW 394. KVAR
LOAD FROM: 2007 A2 FEEDER AMPS: 226 VOLTAGE DROP: 0. %VD: .00
PROJECTED POWER FLOW: 1403. KW 710. KVAR 1573. KVA PF: .89 LAGGING
LOSSES THRU FEEDER: O. KW 0. KVAR 0. KVA

- ,__ _ _ - .._ _ _ _ _ . ~ _ _ _ . . .
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Attachment S2
'

Calc 92 E-006.001DATE:23 JUL 92 TIME:11 40 AM
T=18.2 SECONDS, ST #2 Unit 2 MSLB Unit 1 LOOP Pege ll of 12 PAGE 11

SYSTEM VOLT =0.9912, Red Train Steady State, Green Train Sequencing
ENTERGY OPERATIONS INC.

BALANCED VOLTAGE DROP AND LOAD FLOW ANALYSISocoo**********************************************(SPECIAL BUS LOAD REPORT)
***************************

VOLTAGE EFFECT ON LOADS MODELED TRANSFORMER VOLTAGE DROP MODELED
VOLTAGE DROP CRITERIA: BRANCH = 4.00 % BUS = 5.00
PER UNIT DRIVING VOLTAGE = .9912

LOAD TO: 3106 B6 TRANSF AMPS: 92 VOLTAGE DROP: 28. %VD: .67
PROJECTED POWER FLOW: 552. KW 316. KVAR 636. KVA PF: .87 LAGGING
LOSSES THRU TRANSF: 5.2 KW 33.1 KVAR 33.5 KVA j

i

LOAD BUS: 2901 ST2-CLR DESIGN VOLTAGE: 4160 LOAD VOLTAGE: 4059 %VD: 2.4
VOLTAGE ANGLE: -2.1 DEGREES-------------------------

LOAD TO: 2902 ST2-A FEEDER AMPS: 1724 VOLTAGE DROP: 46. %VD: 1.10
PROJECTED POWER FLOW: 8849. KW 8279. KVAR 12118. KVA PF: .73 LAGGING
LOSSES THRU FEEDER: 4. KW 196. KVAR 196. KVA

LOAD FROM: 200 161KV APL AND: 1200 H BUSES 3WXFMR AMPS: 1724
PROJECTED POWER FLOW: 8849. KW 8279. KVAR 12118. KVA PF: .73 LAGGING

***XFMR TAPS -2.5%***

LOAD BUS: 2902 ST2-A DESIGN VOLTAGE: 4160 LOAD VOLTAGE: 4013 %VD: 3.5
VOLTAGE ANGLE: -2.8 DEGREES-------------------------

- LOAD TO: 2001 2A1 FEEDER AMPS: 492 VOLTAGE DROP: O. %VD: .00
PROJECTED POWER FLOW: 2932. KW 1760. KVAR 3419. KVA PF: .86 LAGGING
LOSSES THRU FEEDER: 0. KW 0. KVAR 0. KVA

LOAD TO: 2002 2A2 FEEDER AMPS: 714 VOLTAGE DROP: O. %VD: .00
PROJECTED POWER FLOW: 2173. KW 4463. KVAR 4964. KVA PF: .44 LAGGING
LOSSES THRU FEEDER: 0. KW 0. KVAR 0. KVA

LOAD TO: 2006 Al FEEDER AMPS: 375 VOLTAGE DROP: 0. %VD: .00
PROJECTED POWER FLOW: 2337. KW 1150. KVAR 2604. KVA PF: .90 LAGGING
LOSSES THRU FEEDER: 0. KW 0. KVAR 0. KVA

LOAD TO: 2007 A2 FEEDER AMPS: 226 VOLTAGE DROP: 0. %VD: .00
PROJECTED POWER FLOW: 1403. KW 710. KVAR 1573. KVA PF: .89 LAGGING
LOSSES THRU FEEDER: O. KW 0. KVAR 0. KVA

LOAD FROM: 2901 ST2-CLR FEEDER AMPS: 1724 VOLTAGE DROP: 46. %VD: 1.10
- PROJECTED POWER FLOW: 8844. KW 8083. KVAR 11982. KVA PF: .74 LAGGING
LOSSES THRU FEEDER: 4. KW 196. KVAR 196. KVA

4



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

Attachment 52
Calc 92 E-0065-01

DATE:23 JUL 92 TIME:11 40 AM Page l2 of l2 PAGE 12
T=18.2 SECONDS, ST #2 Unit 2 MSLB Unit 1 LOOP
SYSTEM VOLT =0.9912, Red Train Steady State, Green Train Sequencing
ENTERGY OPERATIONS INC.

BALANCED VOLTAGE DROP AND LOAD FLOW ANALYSIS (SPECIAL BUS LO'O REPORTocoo************************************************************w********)****
VOLTAGE EFFECT ON LOADS MODELED TRANSFORMER VOLTAGE DROP MODELED 1
VOLTAGE DROP CRITERIA: BRANCH = 4.00 % BUS = 5.00 1

PER UNIT DRIVING VOLTAGE = .9912 '

LOAD BUS: 3005 2B5 DESIGN VOLTAGE: 480 LOAD VOLTAGE: 440 %VD: 8.3$
VOLTAGE ANGT.E. -8.5 DEGREES-------------------------

PROJECTED SPECIAL BUS LOAD: 900. KW 490. KVAR
LOAD FROM: 2003 2A3 TRANSF AMPS: 1345 VOLTAGE DROP: 15. %VD: 3.07
PROJECTED POWER FLOW: 900. KW 490. KVAR 1025. KVA PF: .88 LAGGING
LOSSES THRU TRANSF: 15.4 KW 95.1 KVAR 96.3 KVA

!

LOAD BUS: 3006 2B6 DESIGN VOLTAGE: 480 LOAD VOLTAGE: 404 %VD: 15.9$
VOLTAGE ANGLE: -6.0 DEGREES-------------------------

PROJECTED SPECIAL BUS LOAD: 150. KW 735. KVAR
NET BRANCH DIVERSITY LOAD: 357. KW 287. KVAR

LOAD FROM: 2004 2A4 TRANSF AMPS: 1632 VOLTAGE DROP: 39. %VD: 8.07$
PROJECTED POWER FLOW: 507. KW 1022. KVAR 1141. KVA PF: .44 LAGGING
LOSSES THRU TRANSF: 22.9 KW 146.2 KVAR 148.0 KVA

LOAD BUS: 3105 B5 DESIGN VOLTAGE: 480 LOAD VOLTAGE: 450 %VD: 6.3$
VOLTAGE ANGLE: -7.0 DEGREES-------------------------

PROJECTED SPECIAL BUS LOAD: 921. KW 442. KVAR
LOAE FROM: 2008 A3 TRANSF AMPS: 1311 VOLTAGE DROP: 13. %VD: 2.76
PROJECTED POWER FLOW: 921. KW 442. KVAR 1022. KVA PF: .90 LAGGING
LOSSES THRU TRANSF: 14.7 KW 95.1 KVAR 96.3 KVA

LOAD BUS: 3106 B6 DESIGN VOLTAGE: 480 LOAD VOLTAGE: 460 %VD: 4.2
VOLTAGE ANGLE: -5.2 DEGREES-------------------------

PROJECTED SPECIAL BUS LOAD: 547. KW 283. KVAR
LOAD FROM: 2009 A4 TRANSF AMPS: 773 VOLTAGE DROP: 3. %VD: .67
PROJECTED POWER FLOW: 547. KW 283. KVAR 616. KVA PF: .89 LAGGING
LOSSES THRU TRANSF: 5.2 KW 33.1 KVAR 33.5 KVA

17 BUSES
,

*** T O T A L SYSTEM L O S S E S ***
116. KW 1611. KVAR

*** WARNING *** STUDY CONTAINS 9 VOLTAGE CRITERIA VIOLATIONS
VIOLATIONS DENOTED BY ($) AT BUS AND BRANCH %VD LOCATIONS

|
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Att:chment 53 |

Cdc 92-E4065-01 !

Page l of 12 |
j

.}

T=18.2 SECONDS, ST /2 Unit 2 MSLB Unit 1 LOOP
SYSTEM VOLT =0.9912, Green Train Steady State, Red Train Sequencing
ENTERGY OPERATIONS INC.

DATE: 23 JUL 92
TIME: 3 18 PM

..____________..__ ....._____ ______ .. ..... ___________ .... _____________. ;

ALL INFORMATION PRESENTED IS FOR REVIEW, APPROVAL
INTERPRETATION AND APPLICATION BY A REGISTERED
ENGINEER ONLY
....___... . ______________________.________________________________________ .

DAPPER (LOAD FLOW AND VOLTAGE DROP MINI / MICRO VERSION 3.5 LEVEL 2.1)
COPYRIGHT SKM SYSTEMS ANALYSIS, INC. 1983
________________________________. _...___________________________________ ___

--m.* n .-. -p. . . , , ,, - --wr....nn-,, .-.-



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

Attachment 53
Calc 92&0065-01

DATE:23 JUL 92 TIME: 3 18 PM p4,a 2 d l2 PAGE 2
T=18.2 SECONDS, ST #2 Unit 2 MSLB Unit 1 LOOP

-

SYSTEM VOLT =0.9912, Green Train Steady State, Red Train Sequencing.

ENTERGY OPERATIONS INC.

FEEDER DATA
============================================================================== |

FEEDER FROM FEEDER TO QTY VOLTS LENGTH FEEDER DESCRIPTION
NO NAME NO NAME /PH L-L SIZE TYPE DUCT INSUL

==================<===========================================================

1 SYSTEM 200 161KV APL i 161000. 1000. FT
IMPEDANCE: 3.1131 + J19.4200 OHMS /M FEET

'

2001 2A1 2003 2A3 1 4160. 1000. FT
IMPEDANCE: .0047 + J .1600 OHMS /M FEET

2001 2A1 2902 ST2-A 1 4160. 1000. FT
IMPEDANCE: .0000 + J .0000 OHMS /M FEET

i

2002 2A2 2004 2A4 1 4160. 1000. FT
IMPEDANCE: .0047 + J .1600 OHMS /M FEET

I

2002 2A2 2902 ST2-A 1 4160. 1000. FT
IMPEDANCE: .0000 + J .0000 OHMS /M FEET

2006 Al 2008 A3 1 4160. 1000. FT
IMPEDANCE: .0000 + J .0000 OHMS /M FEET

,

2007 A2 2009 A4 1 4160. 1000. FT
IMPEDANCE: .0000 + J .0000 OHMS /M FEET

2901 ST2-CLR 2902 ST2-A 1 4160. 1000. FT
IMPEDANCE: .0006 + J .0220 OHMS /M FEET

2902 ST2-A 2006 A1 1 4160. 1000. FT
IMPEDANCE: .0000 + J .0000 OHMS /M FEET

2902 ST2-A 2007 A2 1 4160. 1000. FT
IMPEDANCE: .0000 + J .0000 OHMS /M FEET-

=====================u=================u======================================

SOURCE BUS THEVENIN EQUIVALENT IMPEDANCE: .000000000 + J .000000000 OHMS ;

Calculated From Largest 3-PHASE Fault Contribution
=====================================================u========================
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Attattunent 53
Cole 92 E-006.001

DATE 33 JUL 92 TIME: 3 18 PM gi,8e 3 or g3 PAGE 3
T=18.2 SECONDS, ST /2 Unit 2 MSLB Unit 1 LOOP
SYSTEM VOLT =0.9912, Green Train Steady State, Red Train Sequencing
ENTERGY OPERATIONS INC.

T R A N S F 0 R-M E R DATA
==============================================================================
PRIMARY RECORD VOLTS PRI * SECONDARY RECORD VOLTS SEC NOMINAL

NO NAME L-L FLA NO NAME L-L FLA KVA
=================================================================r=========u==

2003 2A3 4055. 142. 3005 2B5 480. 1203. 1000.0
IMPEDANCE: 1.2315 + J 7.6110 PERCENT

2004 2A4 4055. 142. 3006 2B6 480. 1203. 1000.0 ,

IMPEDANCE: 1.2438 + J 7.9432 PERCENT s

3008 A3 4055. 142. 3105 B5 480. 1203. 1000.0
IMPEDANCE: 1.2396 + J 8.0046 PERCENT

2009 A4 4055. 142. 3106 B6 480. 1203. 1000.0
'

IMPEDANCE: 1.2532 + J 8.0126 PERCENT-
-

.

.

k

|

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

-



| Attachment 53
! Calc 92-E-0065-01
l- DATE!23 JUL 92 TIME: 3 18 PM Pap 4 d 12 PAGE 4

T=18.2 SECONDS, ST #2 Unit 2 MSLB Unit 1 LOOP
SYSTEM VOLT =0.9912, Green Train Steady State, Red Train Sequencing
ENTERGY OPERATIONS INC.

TRANSF0RMER DATA (THREE WINDING)
==============================================================================

BUS VOLTS * BRANCH % IMPEDANCE NOMINAL
DATA NO NAME L-L * DATA R X KVA

======================_=======================_=========a=====================

PRIMARY 200 161KV APL 161000. * PRI-SEC .2000 + J 4.7800 15000.0
SECONDARY 1200 H BUSES 6900. * PRI-TER .1900 + J 4.6000 12600.0
TERTIARY 2901 ST2-CLR 4160. * SEC-TER .3700 + J 8.9000 12600.0
PRIMARY FIXED TAP: -2.5 %

t -

m

(

_

I

,

.- - _ . _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ . _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ , _ _ _ _ .
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Attaclunent 53
Calc 92 E-0065-01

PAGE 5DATE:23 JUL 92 TIME: 3 18 PM Page 5 of 12
To10.2 SECONDS, ST #2 Unit 2 MSLB Unit 1 LOOP
SYSTEM VOLT =0.9912, Green Train Steady State, Red Train Sequencing
ENTERGY OPERATIONS INC.

BRANCH L0AD DATA
=================e===========================================================

FROM /TO BR. CONSTANT KVA CONSTANT Z CONSTANT I FLOW
BUS / BUS TYPE KVA %PF KVA %PF KVA %PF DIR.

=============================================================================

1 SYSTEM
200 161KV APL FEEDER 1684 -86.0

3001 2A1
2003 2A3 FEEDER 1684 -86.0
2902 ST2-A FEEDER 1684 -85.0 REV

2901 ST2-CLR
2902 ST2-A FEEDER 1684 -86.0 =-

200 161KV APL
2901 ST2-CLR TRANS. 1684 -86.0

2003 2A3
3005 2B5 TRANS. 557 -79.0

.,

m

M

- - - - - - - - - _ _ __ _ . _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ , _ _ _ _ _ _ _ _ _ _
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Attaclunent 53
Calc 92-E 0065-01

PAGE 6DATE:23 JUL 92 TIME: 3 18 PM lhige 6 of l~,T=18.2 SECONDS, ST #2 Unit 2 MSLB Unit 1 LOOP
SYSTEM VOLT =0.9912, Green Train Steady State, Red Train Sequencing

I ENTERGY OPERATIONS INC.

BUS SPECIAL STUDY DATA
============================================================ru================
0 NO * NAME * KW * KVAR * LOAD / GENERATION

================r===========================================n=================
2003 2A3 777. 2615. CONSTANT Z LOAD

2004 2A4 1534. 812. CONSTANT KVA LOAD
2008 A3 1401. 613. CONSTANT KVA LOAD
2009 A4 851, 394. COMSTANT KVA LOAD
3005 2B5 212, 1040. CONSTANT Z LOAD
3006 2B6 85d. 463. CONSTANT KVA LOAD

3105 B5 921. 442. CONSTANT KVA LOAD
3306 B6 547. 283. LONSTANT KVA LOAD

_

h

m

T

- - - - _ _ _ _ _ _ _ _ _ _ _ _ _ _
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Att:chment 53
Calc 92 E-0065-01DATEt23 JUL-92 TIME: 3 18 PM

-T=18.2 SECONDS, ST #2 Unit 2 MSLB Unit 1 LOOP Pege 7 of 12 PAGE 7

SYSTEM VOLT =0.9912, Grecn Train Steady State, Red Train Sequencing
ENTERGY OPERATIONS INC.

*** SOLUTION COMMEllTS * * *
================u========

- SOLUTION PARAMETERS

PER UNIT DRIVING VOLTAGE : .9912
BRANCH VOLTAGE CRITERIA : 4.00 %
BUS VOLTAGE CRITERIA : 5.00 %
EXACT (ITERATIVE) SOLUTION : YES
TRANSFORMERS MODELED : YES

<< PERCENT VOLTAGE DROPS ARE BASED ON HOMINAL DESIGN VOLTAGES >>

TOP SIZE: 58

LARGEST LOAD: 2727.99 KVA
CONVERGENCE CRITERIA: .136 KVA
LARGEST BUS MISMATCH 3005 2B5 146.006 KVA
LARGEST BUS MISMATCH 3006 2B6 18.096 KVA
LARGEST BUS MISMATCH 3006 2B6 2.499 KVA
LARGEST BUS MISMATCH 3006 2B6 .332 KVA

. LARGEST BUS MISMATCH 3006 2B6 .043 KVA

- _ _
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Attachment 53
Calc 92-E-0065-01

-DATE 23 JUL 92 TIME: 3 18 PM Page 8 of l2 PAGE 8
T=18.2 SECONDS, ST #2 Unit 2 MSLB Unit 1 LOOP
SYSTEM VOLT =0.9912, Green Train Steady State, Red Train Sequencing
ENTERGY OPERATIONS INC.

BALANCED. VOLTAGE DROP AND LOAD FLOW ANALYSIS (SPECIAL BUS LOAD REPORTcone **********************************************************************)***
VOLTAGE EFFECT ON LOADS MODELED TRANSFORMER VOLTAGE DROP MODELED
. VOLTAGE DROP CRITERIA: BRANCH = 4.00 % BUS = 5.00
PER UNIT DRIVING VOLTAGE = .9912

LOAD BUS: 1 SYSTEM DESIGN VOLTAGE:161000 LOAD VOLTAGE:159583 %VD: .9
VOLTAGE ANGLE: .0 DEGREES-------------------------

LOAD TO: 200 161KV APL FEEDER AMPS: 43 VOLTAGE DROP: 1176. %VD: .73
PROJECTED POWER FLOW: 8483. KW 8320. KVAR 11882. KVA PF: .71 LAGGING
LASSES THRU FEEDER: 17. KW 108. KVAR 109. KVA

LOAD FROM: **** SOURCE FEEDER AMPS: 43 VOLTAGE DROP: 0. %VD: .00
PROJECTED POWER FLOW: 8483. KW 8320. KVAR 11882. KVA PF: .71 LAGGING

' LOSSES THRU FEEDER: 0. KW 0. KVAR 0. KVA,

LOAD BUS: 200 161XV APL DESIGN VOLTAGE:161000 LOAD VOLTAGE:158407 %VD: 1.6
VOLTAGE ANGLE: .3 DEGREES-------------------------

LOAD FROM: 1 SYSTEM FEEDER AMPS: 43 VOLTAGE DROP: 1176. %VD: .73
PROJECTED POWER FLOW: 8466. KW 8212. KVAR 11795. KVA PF: .72 LAGGING
LOSSES THRU FEEDER: 17. KW 108. KVAR 109. KVA

LOAD TO: 1200 H BUSES AND: 2901 ST2-CLR 3WXFMR AMPS: 43
PROJECTED POWER FLOW: 8466. KW 8213. KVAR 11795. KVA PF: .72 LAGGING

***XFMR TAPS -2.5%***

LOAD BUS: 1200 H BUSES *** NO LOAD SPECIFIED ***

LOAD BUS: 2001 2A1 DESIGN VOLTAGE: 4.'.60 LOAD VOLTAGE: 4028 4VD: 3.2
VOLTAGE ANGLE: -2.7 DEGREES-------------------------

LOAD TO: 2003 2A3 FEEDER AMPS: 692 VOLTAGE DROP: 170. %VD: 4.09$
PROJECTED POWER FLOW; 2302. KW 4242. KVAR 4826. KVA PF: .48 LAGGING
LOSSES THRU FEEDER: 7. KW 230. KVAR 230. KVA

LOAD-FROM: 2902-ST2-A FEEDER AMPS: 692 VOLTAGE DROP: 0. %VD: .00
PROJECTED POWER FLOW: 2302. KW 4242. KVAR 4826. KVA PF: .48 LAGGING
LOSSES THRU FEEDER: 0. KW 0. KVAR 0. KVA

.

- . , , -. ,
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Attachment 53
Calc 92-E-0065-01

DATE:23-JUL 92 TIME: 3 18 PM Pge 9 d 12 PAGE 9
T=18.2 SECONDS, ST #2 Unit 2 MSLB Unit 1 LOOP
SYSTEM VOLT =0.9912, Green Train Steady State, Rod Train Sequencing
ENTERGY OPERATIONS INC.

BALANCED VOLTAGE DROP AND LOAD FLOW ANALYSIS (SPECIAL BUS LOAD R2 PORT)
*****************w***********************************************************
VOLTAGE EFFECT ON LOADS MODELED TRANSFORMER VOLTAGE DROP MODELED
VOLTAGE DROP CRITERIA: BRANCH = 4.00 % BUS = 5.00
PER UNIT DRIVING VOLTAGE = .9912

LOAD BUS: 2002 2A2 DESIGN VOLTAGE: 4160 LOAD '!'LTAGE: /028 %VD: 3.2
VOLTAGT A.1GLE: 2.7 DEGREES-------------------------

LOAD TO: 2004 2A4 FEEDER AMPS: 401 VOLTAGE DROP: 59. %VD: 1.41
PROJECTED POWER FLOW: 2400. KW 1439. KVAR 2798. KVA PF: .86 LAGGING
LOSSES THRU FEEDER: 2. KW 77. KVAR 77. KVA

LOAD FROM: 2902 ST2-A FEEDER AMPS: 401 VOLTAGE DROP: O. %VD: .00
PROJECTED PCWER FLOW: 2400. KW 1439. KVAR 2798. KVA PF: .86 LAGGING

_

LOSSES THRU FEEDER: 0. KW 0. KVAR 0. KVA

LOAD BUS: 2003 2A3 DESIGN VOLTAGE: 4160 LOAD VOLTAGE: 3858 %VD: 7.3S
VOLTAGE ANGLE: -4.0 DEGREES-------------------------

PROJECTED SPECIAL BUS LOAD: 668. KW 2249. KVAR
NET BRANCH DIVERSITY LOAD: 1009. KW 517. KVAR

LOAD FROM: 2001 2A1 FEEDER AMPS: 692 VOLTAGE DROP: 170. %VD: 4.09$
PROJECTED POWER FLOW: 2295. KW 4012. KVAR 4622. KVA PF: .50 LAGGING
LOSSES THRU FEEDER: 7. KW 230. KVAR 230. KVA

LOAD TO: 3005 2B5 TRANSF AMPS: 208 VOLTAGE DROP: 345. %VD: 8.30$
PROJECTED POWER FLOW: 618. KW 1246. KVAR 1390. KVA PF: .44 LAGGING
LOSSES THRU TRANSF: 26.3 KW 162.5 KVAR 164.6 KVA

LOAD BUS: 2004 2A4 DESIGN VOLTAGE: 4160 LOAD VOLTAGE: 3970 %VD: 4.6
VOLTAGE ANGLE: -4.0 DEGREES-------------------------

PROJECTED SPECIAL BUS LOAD: 1534. KW 812. KVAR
LOAD FROM: - ''2 2A2 FEEDER AMPS: 401 VOLTAGE DROP: 59. %VD: 1.41
PROJECTED PC. A FLOW: 2398. KW 1362. KVAR 2757. KVA PF: .87 LAGGING _

LOSSES THRU FEEDER: 2. KW 77. KVAR 77. KVA

LOAD TO: 3006 2B6 TRANSF AMPS: 149 VOLTAGE DROP: 119. %VD: 2.87
PROJECTED POWER FLOW: 864. KW 550. KVAR 1024. KVA PF: .84 LAGGING
LOSSES THRU TRANSF: 13.6 KW 86.9 KVAR 87.9 KVA i

_ _ _ _ - _ _ _ - _ _ _ _ _ _ _ _ - -_ _ _- _ _ _ _ - _ _ _ _ _ _ - - _ - _ - _ __ _
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Attachment 53
Calc 92-E-0065-01

PAGE 10DATE:23 JUL 92 TIME: 3 18 PM Page 10 0f l2
T=18.2 SECONDS, ST #2 Unit 2 MSLB Unit 1 LOOP
SYSTEM VOLT =0.9912, Green Train Steady State, Red Train Sequencing
ENTERGY OPERATIONS INC.

BALANCED VOLTAGE DROP AND LOAD FLOW ANALYSIS (SPECIAL BUS LOAD REPORT)
666@Q************************************************************************
VOLTAGE EFFECT ON LOADS MODELED TRANSFORMER VOLTAGE DROP MODELED
VOLTAGE DROP CRITERIA: BRANCH = 4.00 % BUS = 5.00
PER UNIT DRIVING VOLTAGE = .9912

LOAD BUS: 2006 Al DESIGN VOLTAGE: 4160 LOAD VOLT'GE: 4028 %VD: 3.2
VOLTAC" .uE: -2.7 DEGREES-------------------------

LOAD TO: 2008 A3 FEEDER AMPS: 373 VOLTAuc OROP: 0. %VD: .00
PROJECTED POWER FLOW: 2337. KW 1149. KVAR 2604. KVA PF: .90 LAGGING
LOSSES THRU FEEDER: O. KW 0. KVAR 0. KVA

LOAD FROM: 2902 ST2-A FEEDER AMPS: 373 VOLTAGE DROP: 0. %VD: .00
PROJECTED POWER FLOW: 2337. KW 1149. KVAR 2604. KVA PF: .90 LAGGING
LOSSES THRU FEEDER: O. KW 0. KVAR 0. KVA

LOAD BUS: 2007 A2 DESIGN VOLTAGE: 4160 LOAD VOLTAGE: 4028 %VD: 3.2
VOLTAGE ANGLE: -2.7 DEGREES-------------------------

LOAD TO: 2009 A4 FEEDER AMPS: 225 VOLTAGE DROP: 0. %VD: .00
PROJECTED POWER FLOW: 1403. KW 710. KVAR 1572. KVA PF: .89 LAGGING
LOSSES THRU FEEDER: 0. KW 0. KVAR 0. KVA

LOAD FROM: 2902 ST2-A FEEDER AMPS: 225 VOLTAGE DROP: 0. %VD: .00

PROJECTED POWER FLOW: 1403. KW 710. KVAR 1572. KVA PF: .89 LAGGING
LOSSES THRU FEEDER: 0. KW 0. KVAR 0. KVA

LOAD BUS: 2008 A3 DESIGN VOLTAGE: 4160 LOAD VOLTAGE: 4028 %VD: 3.2
VOLTAGE ANGLE: -2.7 DEGREES-------------------------

PROJECTED SPECIAL BUS LOAD: 1401. KW 613. KVAR
LOAD FROM: 2006 Al FEEDER AMPS: 373 VOLTAGE DROP: 0. %VD: .00
PROJECTED POWER FLOW: 2337. KW 1149. KVAR 2604. KVA PF: .90 LAGGING
LOSSES'THRU FEEDER: 0. KW 0. KVAR 0. KVA

LOAD TO: 3105 B5 TRANSF AMPS: 155 VOLTAGE DROP: 114. %VD: 2.73
PROJECTED POWER FLOW: 936. KW 536. KVAR 1078. KVA PF: .87 LAGGING
LOSSES THRU TRANSF: 14.6 KW 94.3 KVAR 95.4 KVA

LOAD BUS: 2009 A4- DESIGN VOLTAGE: 4160 LOAD VOLTAGE: 4028 %VD: 3.2
VOLTAGE ANGLE: -2.7 DEGREES-------------------------

PROJECTED SPECIAL BUS LOAD: 851. KW 394. KVAR
LOAD FROM: 2007 A2 FEEDER AMPS: 225 VOLTAGE DROP: 0. %VD: .00
PROJECTED POWER FLOW: 1403. KW 710. KVAR 1572. KVA PF: .89 LAGGING
LOSSES THRU FEEDER: 0. KW 0. KVAR 0. KVA

i

(



Attachment 53
Calc 92-E4065-01

DATE 23 JUL 92 TIME: 3 18 PM Puelldl2 PAGE 11
T=38.2 SECONDS, ST #2 Unit 2 MSLB Unit 1 LOOP
SYSTEM VOLT =0.9912, Green Train Steady State, Red Train Sequencing
ENTERGY OPERATIONS INC.

. . BALANCED VOLTAGE DROP AND LOAD FLOW ANALYSIS (SPECIAL BUS LOAD REPORT)
oooo*************************************4***********************************
VOLTAGE EFFECT ON LOADS MODELED TRANSFORMER VOLTAGE DROP MODELED
VOLTAGE DROP CRITERIA: BRANCH = 4.00 % BUS = 5.00
PER UNIT DRIVING VOLTAGE = .9912

LOAD TO: 3106 B6 TRANSF AMPS: 91 VOLTAGE DROP: 27. %VD: .65
PROJECTED POWER FLOW: 552. KW 316. KVAR 636. KVA PF: .87 LAGGING
LOSSES THRU TRANSF: 5.1 KW 32.8 KVAR 33.2 KVA

LOAD BUS: 2901 ST2-CLR DESIGN VOLTAGE: 4160 LOAD VOLTAGE: 4071 %VD: 2.1
VOLTAGE ANGLE: -2.0 DEGREES-------------------------

LOAD TO: 2902 ST2-A FEEDER AMPS: 1622 VOLTAGE DROP: 42. %VD: 1.02
PROJECTED POWER FLOW: 8445. KW 7714. KVAR 11438. KVA PF: .74 LAGGING
LOSSES THRU FEEDER: 4. KW 174. KVAR 174. KVA

LOAD FROM: 200 161KV APL AND: 1200 H BUSES 3WXFMR AMPS: 1622
PROJECTED POWER FLOW: 8445. KW 7714. KVAR 11438. KVA PF: .74 LAGGING

***XFMR TAPS -2.5%***

LOAD BUS: 2902 ST2-A DESIGN VOLTAGE: 4160 LOAD VOLTAGE: 4029 %VD: 3.2
VOLTAGE ANGLE: -2.7 DEGREES-------------------------

LOAD TO: 2001 2A1 FEEDER AMPS: 692 VOLTAGE DROP: 0. %VD: .00
PROJECTED POWER FLOW: 2302. KW 4242. KVAR 4826. KVA PF: 48 LAGGING
LOSSES THRU FEEDER: 0. KW 0. KVAR 0. KVA

LOAD TO: 2002 2A2 FEEDER AMPS: 401 VOLTAGE DROP: 0. %VD: .00
PROJECTED POWER FLOW: 2400. KW 1439. KVAR 2798. KVA PF: .86 LAGGING
LOSSES THRU FEEDER: 0. KW 0. KVAR O. KVA

LOAD TO: 2006 Al FEEDER AMPS: 373 VOLTAGE DROP: 0. %VD: .00
PROJECTED POWER FLOW: 2337. KW 1149. KVAR 2604. KVA PF: .90 LAGGING
LOSSES THRU FEEDER: 0. KW 0. KVAR 0. KVA

LOAD TO: 2007 A2 FEEDER AMPS: 225 VOLTAGE DROP: 0. %VD: .00
PROJECTED POWER FLOW: 1403. JW 710. KVAR 1572. KVA PF: .89 LAGGING
LOSSES THRU FEEDER: 0. KW 0. KVAR 0. KVA

LOAD FROM: 2901 ST2-CLR FEEDER AMPS: 1622 VOLTAGE DROP: 42. %VD: 1.02
-PROJECTED POWER FLOW: 8441. KW 7540. KVAR 11319. KVA PF: .75 LAGGING
LOSSES THRU FEEDER: 4. KW 174. KVAR 174. KVA

|

1
i
i
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Attaciunent 53
Calc 92-E-0065-01

DATE:23 JUL 92 TIME: 3 18 PM PAGE 12Pge 12 d l2
T=18.2 SECONDS, ST #2 Unit 2 MSLB Unit 1 LOOP
SYSTEM VOLT =0.9912, Green Train Steady State, Red Train Sequencing
ENTERGY OPERATIONS INC.

BALANCED VOLTAGE DROP AND LOAD FLOW ANALYSIS (SPECIAL BUS LOAD REPORT)
***********************************************************************=*****

|| VOLTAGE EFFECT ON LOADS MODELED TRANSFORMER VOLTAGE DROP MODELED
VOLTAGE DROP CRITERIA: BRANCH = 4.00 % BUS = 5.00
PER UNIT DRIVING VOLTAGE = .9912

LOAD BUS: 3005 2B5 DESIGN VOLTAGE: 480 LOAD VOLTAGE: 405 %VD: 15.5$
VOLTAGE ANGLE: -6.2 DEGREES-------------------------

PROJECTED SPECIAL BUS LOAD: 151. KW 742. KVAR
NET BRANCH DIVERSITY LOAD: 440. KW 342. KVAR

LOAD FROM: 2003 2A3 TRANSF AMPS: 1758 VOLTAGE DROP: 40. %VD: 8.30$
PROJECTED POWER FLOW: 591. KW 1083. KVAR 1234. KVA PF: .48 LAGGING
LOSSES THRU TRANSF: 26.3 KW 162.5 KVAR 164.6 KVA

_

LOAD BUS: 3006 2B6 DESIGN VOLTAGE: 480 LOAD VOLTAGE: 444 %VD: 7.4S
VOLTAGE ANGLE: -7.9 DEGREES-------------------------

PROJECTED SPECIAL BUS LOAD: 850. KW 463. KVAR
LOAD FROM: 2004 2A4 TRANSF AMPS: 1258 VOLTAGE DROP: 14. %VD: 2.87
PROJECTED POWER FLOW: 850. KW 463. KVAR 968. KVA PF: .88 LAGGING
LOSSES THRU TRANSF: 13.6 KW 86.9 KVAR 87.9 KVA

LOAD BUS: 3105 B5 DESIGN VOLTAGE: 480 LOAD VOLTAGE: 452 %VD: 5.9$
VOLTAGE ANGLE: -6.9 DEGREES-------------------------

PROJECTED SPECIAL BUS LOAD: 921. KW 442. KVAR
LOAD FROM: 2008 A3 TRANSF AMPS: 1306 VOLTAGE DROP: 13. %VD: 2.73
PROJECTED POWER FLOW: 921. KW 442. KVAR 1022. KVA PF: .90 LAGGING
LOSSES THRU TRANSF: 14.6 KW 94.3 KVAR 95.4 KVA

.

LOAD BUS: 3106 B6 DESIGN VOLTAGE: 480 LOAD VOLTAGE: 462 %VD: 3.8
VOLTAGE ANGLE: -5.1 DEGREES-------------------------

PROJECTED SPECIAL BUS LOAD: 547. KW 283. KVAR
LOAD FROM: 2009 A4 TRANSF AMPS: 770 VOLTAGE DROP: 3. %VD: .65 -

PROJECTED PCWER FLOW: 547. KW 283. KVAR 616. KVA PF: .89 LAGGING
LOSSES THRU TRANSF: 5.1 KW 32.8 KVAR 33.2 KVA

17 BUSES

*** T O T A L SYSTEM LOSS E S *** '

110. KW 1463. KVAR

*** WARNING *** STUDY CONTAINS 8 VOLTAGE CRITERIA VIOLATIONS
VIOLATIONS DENOTED BY ($) AT BUS AND BRANCH %VD LOCATIONS

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



Attechnwnt 54
Colc 92-E-0065-01
the 1 of 12

,

_.T=22.7 SECONDS, ST #2 Unit 2 MSLB Unit 1 LOOP
SYSTEM VOLT =0.9912, Red Train Steady State, Green Train Sequencing
ENTERGY OPERATIONS INC. __

DATE: 23 JUL 92
.TZME: 3 31 PM

_____________________________________________________________________.________
ALL INFORMATION PRESENTED IS FOR REVIEW, APPROVAL
INTERPRETATION AND APPLICATION BY A REGISTERED
ENGINEER ONLY
.______________________________________________________________________________

DAPPER (LOAD FLOW AND VOLTAGE DROP MINI / MICRO VERSION 3.5 LEVEL 2.1)
COPYRIGHT SKM SYSTEMS ANALYSIS, INC. 1933
______________________________________________________________________________

h

--- -- - -- - --- __._.-__ - - - -_-.-. _._._.___.- ___ _ ___ _ _ _ _ _ _ _ _ _ _ _ __, __ . _ _
..
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Attaciunent 54
Calc 92 E-0065-01

DATE:23 JUL 92 TIME: 3 31 PM Page 2 of 12 PAGE 2
T=22.7 SECONDS, ST #2 Unit 2 MSLB Unit 1 LOOP
SYSTEM VOLT =0.9912, Red Train Steady State, Green Train Sequencing
ENTERGY OPERATIONS INC.

FEEDER DATA
==============================================================================
FEEDER FROM FEEDER TO QTY VOLTS LENGTH FEEDER DESCRIPTION

NO NAME NO NAME /PH L-L SIZE TYPE DUCT INSUL
==============================================================================

1 SYSTEM 200 161KV APL 1 161000. 1000. FT
IMPEDANCE: 3.1131 + J19.4200 OHMS /M FEET

2001 2A1 2003 2A3 1 4160. 1000. FT
IMPEDANCE: .0047 +J .1600 OHMS /M FEET

2001 2A1 2902 ST2-A 1 4160. 1000. FT
IMPEDANCE: .0000 + J .0000 OHMS /M FEET

-_

2002 2A2 2004 2A4 1 4160. 1000. FT
IMPEDANCE: .0047 +J .1600 OHMS /M FEET

2002 2A2 2902 ST2-A 1 4160. 1000. FT
IMPEDANCE: .0000 + J .0000 OHMS /M FEET ,

2006 Al 2008 A3 1 4160. 1000. FT
IMPEDANCE: .0000 + J .0000 OHMS /M FEET

2007 A2 2009 A4 1 4160. 1000. FT
IMPEDANCE: .0000 + J .0000 OHMS /M FEET -

2901 ST2-CLR 2902 ST2-A 1 4160. 1000. FT
IMPEDANCE: .0005 + J .0220 OHMS /M FEET

2902 ST2-A 2006 A1 1 4160. 1000. FT
IMPEDANCE: .0000 + J .0000 OHMS /M FEET

2902 ST2-A 2007 A2 1 4160. 1000. FT
IMPEDANCE: .0000 + J .0000 OHMS /M FEET ;

================================================== ===========================

SOURCE BUS THEVENIN EQUIVALENT IMPEDANCE: .000000000 + J .000000000 OHMS
Calculated From Largest 3-PHASE Fault Contribution
==============================================================================

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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Attaciunent 54
Calc 92 E-0065-01DATE:23 JUL 92- TIME: 3 31 PM pge3 g gg PAGE 3

T=23.7: SECONDS, ST #2 Unit 2 MSLB Unit 1 LOOP
SYSTEM VOLT =0.9912, Red Train Steady State, Green Train Sequencing
ENTERGY-OPERATIONS INC.

T R A N S F O-R-M E R DATA
==============================================================================

-PRIMARY RECORD VOLTS PRI * SECONDARY RECORD VOLTS SEC NOMINAL
No NAME L-L FLA NO NAME L-L FLA KVA

==============================================================================

2003 2A3 4055. 142. 3005 2B5 480. 1203. 1000.0
IMPEDANCE: 1.2315 + J 7.6110 PERCENT

2004 2A4 4055.- 142. 3000 2B6 480. 1203. 1000.0'

IMPEDANCE: 1.2438 + J 7.9432 PERCENT

8003 A3 4055. 142, 3105 B5 480. 1203. 1000.0
IMPEDANCE: 1.2396 + J 8.0046 PERCENT

2009 A4 4055. 142. 3106 B6 480. 1203. 1000.0
IMPEDANCE: 1.2532 + J 8.0126 PERCENT

-
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Attachment 54

DATE 23 JUL 92 TIME: 3 31 "M - Calc 92 E-0065-01
Page 4 of 12 PAGE 4

T=22.7 SECONDS, ST #2 Unit 2 MSLB Unit 1 LOOP
SYSTEM VOLT =0.9912, Red Train Steady State, Green Tral'n Sequencing
ENTERGY OPERATIONS INC.

TRANSF0RMER DATA (THREE WINDING)
-=============================================================================

BUS VOLTS * BRANCH % IMPEDANCE NOMINAL
DATA NO NAME L-L- * DATA R X KVA

==============================n=======_=======================================

FRIMARY 200 161KV'APL 161000. * PRI-SEC .2000 + J 4.7800 15000.0
SECONDARY 1200 H BUSES 6900. * PRI-TER .1900 + J 4.6000 12600.0
TERTIARY 2901 ST2-CLR 4160. * SEC-TER .3700 + J 8.9000 12600.0
PRIMARY FIXED TAP: -2.5 %

:

!

l-
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Attachment 54
- - Cale 92 E-0065-01

DATE:23'JUL 92 TZME: 3 31 PM l&ge 5 of l2 PAGE 5
T=22.7 SECONDS, ST #2 Unit.2 MSLB Unit 1 LOOP
SYSTEM VOLT =0.9912,-Red Train Steady State, Green Train Sequencing
ENTERGY OPERATIONS INC.

BRANCH L0AD DATA
=============================================================================

FROM /TO BR. CONSTANT KVA CONSTANT Z CONSTANT I FLOW
BUS / BUS TYPE KVA %PF KVA %PF KVA %PF DIR.

=============================================================================

1 SYSTEM
200 161KV APL FEEDER 1814 -85.7

2003 2A2
2004 2A4 FEEDER 1814 -85.7
3902 ST2-A FEEDER 1814 -85.7 REV

2901'ST2-CLR
3902 ST2-A FEEDER 1814 -85.7

200 161KV APL
2901 ST2-CLR TRANS. 1814 -85.7

i

| 2004-2A4
3006 2B6 TRANS. 458 -77.9

y
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Attachment 54
Calc 92-E-0065-01

DATE:23 JUL 92 TIME: 3 31 PM hige 6 or l2 PAGE 6
T=22.7 SECONDS, ST #2 Unit 2 MSLB Unit 1 LOOP
SYSTEM VOLT =0.9912, Red Train Steady State, Green Train Sequencing
ENTERGY OPERATIONS INC.

BUS SPECIAL STUDY DATA
=====================================u========================================

0 NO * NAME * KW * KVAR * LOAD / GENERATION '

==============================================================================

2003 2A3 2013. 1058. CONSTANT KVA LOAD
1

2004 2A4 673. 2721. CONSTANT Z LOAD
2008 A3 1401, 613. CONSTANT KVA LOAD
2009 A4 851. 394. CONSTANT KVA LOAD
3005 2B5 900. 490. CONSTANT KVA LOAD
3006 2B6 220. 1075. CONSTANT Z LOAD

1

3105 B5 921. 442. CONSTANT KVA LOAD
3106 B6 5 4 '/ . 283. CONSTANT KVA LOAD

,

|<

.

|

|

- - . . - __ .



Att:chment 54

DATE223 JUL 92 TIME: - Cdc 92 E-0065-01
3 31 PM page 7 or 32 PAGE 7

.T=22.7 SECONDS, ST #2. Unit 2 MSLB Unit 1 LOOP
SYSTEM VOLT =0.9912, Red Train Steady State, Green Train Sequencing

-ENTERGY OPERATIONS INC.

*** SOLUTION COMMENTS ***
=========================

SOLUTION PARAMETERS

NER UNIT DRIVING VOLTAGE : .9912
BRANCH VOLTAGE CRITERIA : 4.00 %

>

BUS VOLTAGS CRITERIA : 5.00 %
EXACT (ITERATIVE) SOLUTION : YES
TRANSFORMERS MODELED : YES

;

1

< PERCENT VOLTAGE DROPS ARE BASED ON NOMINAL DESIGN VOLTAGES >> I
|

TOF SIZE: 58- '

lLARGEST LOAD: 2802.99 KVA '

CONVERGENCE CRITERIA: .140 KVA
LARGEST BUS MISMATCH 2003 2A3 205.907 KVA
LARGEST BUS MISMATCH 3005 2B5 22.427 KVA
LARGEST BUS MISMATCH 3005 2B5 3.?"5 KVA
LARGEST BUS MISMATCH 3005 2B5 .458 KVA
LARGEST BUS MISMATCH 3005 2B5 .063 KVA

.



Attachment 54
Calc 92-E-(,065-01

DATE:23 JUL 92 TIME: 3 31 PM Page 8 of t2 PAGE 8
T=22.7 SECONDS, ST #2 Unit 2 MSLB Unit 1 LOOP
SYSTEM VOLT =0.9912, Red Train Steady State, Green Train Sequencing
ENTERGY OPERATIONS INC.

BALANCED VOLTAGE DROP AND LOAD FLOW ANALYSIS (SPECIAL BUS LOAD REPORT)
ocoo*************************************************************************

-VOLTAGE EFFECT ON LOADS MODELED TRANSFORMER VOLTAGE DROP MODELED
VOLTAGE DROP CRITERIA: BRANCH = 4.00 % BUS = 5.00
PER UNIT DRIVING VOLTAGE = .9912

LOAD BUS: 1 SYSTEM DESIGN VOLTAGE:161000 LOAD VOLTAGE:159583 %VD: .9
VOLTAGE ANGLE: .0 DEGREES-------------------------

. LOAD TO: 200 161KV APL FEEDER AMPS: 46 VOLTAGE DROP: 1258. %VD: .78
PROJECTED POWER FLOW: 9034. KW 8913. KVAR 12691. KVA PF: .71 LAGGING
LOSSES THRU FEEDER: 20. KW 123. KVAR 124. KVA

LOAD FROM: **** SOURCE FEEDER AMPS: 46 VOLTAGE DROP: O. %VD: .00
PROJECTED POWER FLOW: 9034. KW 8913. KVAR 12C91. KVA PF: .71 LAGGING
LOSSES THRU FEEDER: O. KW 0. KVAR 0. KVA

LOAD BUS: 200 161KV APL DESIGN VOLTAGE:161000 LOAD VOLTAGE:158325 %VD: 1.7
VOLTAGE ANGLE: .3 DEGREES-------------------------

LOAD FROM: 1 SYSTEM FEEDER AMPS: 46 VOLTAGE DROP: 1258. %VD: .78
PROJECTED POWER FLOW: 9014. KW 8790. KVAR 12591. KVA PF: .72 LAGGING
LOSSES THRU FEFDER: 20. KW 123. KVAR 124. KVA

LOAD TO: 1200 H BUSES AND: 2901 ST2-CLR 3WXFMR AMPS: 46
PROJECTED POWER FLOW: 9014. KW 8791. KVAR 12591. KVA PF: .72 LAGGING

***XFMR TAPS -2.5%***

LOAD-BUS: 1200 H BUSES *** NO LOAD SPECIFIED ***

|-

LOAD BUS: 2001 2A1 DESIGN VOLTAGE: 4160 LOAD VOLTAGE: 4015 %VD: 3.5
VOLTAGE ANGLE: -2.9 DEGREES-------------------------

LOAD TO: 2003 2A3 FEEDER AMPS: 492 VOLTAGE DROP: 72. %VD: 1.73
PROJECTED POWER FLOW: 2932. KW 1759. KVAR 3419. KVA PF: .86 LAGGING
LOSSES THRU FEEDER: 3. KW 116. KVAR 116. KVA

LOAD FROM: 2902 ST2-A FEEDER AMPS: 492 VOLTAGE DROP: 0. %VD: .00
PROJECTED' POWER FLOW: 2932. KW 1759. KVAR 3419. KVA PF: .86 LAGGING
LOSSES THRU FEEDER: O. KW 0. KVAR 0. KVA

l
.

|
!



Attachment 54
Calc 92-E-0065-01

DATE:23 JUL 92 TIME: 3 31 PM Page 9 of 12 PAGE 9
T=22.7 SECONDS, ST #2. Unit 2 MSLB Unit 1 LOOP
SYSTEM VOLT =0.9912, Red Train Steady State, Green Train Sequencing
ENTERGY OPERATIONS INC.

BALANCED VOLTAGE DROP AND LOAD FLOW ANALYSIS (SPECIAL BUS LOAD REPORT)
oce**************************************************************************
VOLTAGE EFFECT ON LOADS MODELED TRANSFORMER VOLTAGE DROP MODELED
VOLTAGE DROP CRITERIA: BRANCH = 4.00 % BUS = 5.00
PER UNIT DRIVING VOLTAGE = .9912

LOAD BUS: 2002 2A2 DESIGN VOLTAGE: 4160 LOAD VOLTAGE: 4015 %VD: 3.5
VOLTAGE ANGLE: -2.9 DEGREES-------------------------

LOAD To: 2004 2A4 FEEDER AMPS: 716 VOLTAGE DROP: 177. %VD: 4.26$
PROJECTED POWER FLOW: 2314. KW 4404. KVAR 4975. KVA PF: .47 LAGGING
LOSSES THRU FEEDER: 7. KW 246. KVAR 246. KVA

LOAD FROM: 2902 ST2-A FEEDER AMPS: 716 VOLTAGE DROP: O. %VD: .00 )
PROJECTED POWER FLOW: 2314. KW 4404. KVAR 4975. KVA PF: .47 LAGGING i

LOSSES THRU FEEDER: 0. KW 0. KVAR 0. KVA |
l
l

LOAD BUS: 2003 2A3 DESIGN VOLTAGE: 4160 LOAD VOLTAGE: 3943 %VD: 5.2$
VOLTAGE ANGLE: -4.5 DEGREES-------------------------

PROJECTED SPECIAL BUS LOAD: 2013. KW 1058. KVAR
LOAD FROM: 2001 2A1 FEEDER AMPS: 492 VOLTAGE DROP: 72. %VD: 1.73
PROJECTED POWER FLOW: 2929. KW 1643. KVAR 3358. KVA PF: .87 LAGGING
LOSSES THRU FEEDER: 3. KW 116. KVAR 116. KVA

LOAD TO: 3005 2B5 TRANSF AMPS: 159 VOLTAGE DROP: 127. %VD: 3.06
PROJECTED POWER FLOW: 915. KW 585. KVAR 1086. KVA PF: .84 LAGGING
LOSSES THRU TRANSF: 15.4 KW 95.0 KVAR 96.2 KVA

LOAD BUS: 2004 2A4 DESIGN VOLTAGE: 4160 LOAD VOLTAGE: 3837 %VD: 7.8$
VOLTAGE ANGLE: -4.2-DEGREES-------------------------

PROJECTED SPECIAL BUS LOAD: 573. KW 2315. KVAR
NET BRANCH DIVERSITY LOAD: 1199 KW 647. KVAR

LOAD FROM: 2002 2A2 FEEDER AMPS: 716 '0LTAGE DROP: 177. %VD: 4.26$
PROJECTED POWER FLOW: 2307. KW 4159. KVAR 475C. KVA PF: .49 LAGGING
LOSSES THRU FEEDER: 7. KW 246. KVAR 246. KVA

LOAD TO: 3006 2B6 TRANSF AMPS: 197 VOLTAGE DROP: 346. %VD: 8.31$
PROJECTED POWER FLOW: 536. KW 1196. KVAR 1311. KVA PF: .41 LAGGING
LOSSES THRU TRANSF: 23.9 KW 152.5 KVAR 154.3 KVA

_ _ - _- - . - . . . - - , ,
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Attachment 54
Calc 92-E-0065-01

J DATE:23 JUL 92- TIME: 3:31 PM page 10 0f 12 PAGE 10
ET=22.7 SECONDS,'ST #2 Unit 2 MSLB Unit:1< LOOP
> SYSTEM VOLT =0.9912,- Red TrainLSteady-State, Green Train Sequencing
_ENTERGY OPERATIONS INC.-

-BALANCED-VOLTAGE DROP AND LOAD FLOW ANALYSIS-(SPECIAL~ BUS LOAD REPORTocoo**********************************************************************)***
LVOLTAGE EFFECT.ON LOADS MODELED TRANSFORMER VOLTAGE DROP MODELED

- VOLTAGE-DROP CRITERIA: BRANCH = 4.00 % BUS = 5.00
PER UNIT DRIVI!9 VOLTAGE = .9912

" LOAD" BUST =2006 A1 DESIGN VOLTAGE: 4160 LOAD VOLTAGE: 4015 %VD: 3.5

LLOAD TO: 2008 A3'
. VOLTAGE ANGLE: -2.9 DEGREES-------------------------

FEEDER AMPS: 375 VOLTAGE DROP: 0. %VD: .00
' PROJECTED-POWER-FLOW: 2 3 3 7. 1Gi - 1150. KVAR 2604. KVA PF: .90 LAGGING ,

LOSSES THRU FEEDER: 0. KW 0. KVAR 0. KVA

. LOAD FROM: 2902 ST2-A .FEMOEP AMPS: 375 VOLTAGE DROP: O. %VD: .00 ,

PROJECTED-POWER FLOW: 2337. KW; 1150. KVAR- 2604. KVA PF: .90 LAGGING
LOSSES-THRU FEEDER: 0. KW 0. KVAR 0. KVA

-

-

LOAD' BUS:f2007:A2 DESIGN VC GE: 4160 LOAD VOLTAGE: 4015 %VD: 3.5
VOLTAGE ANGLE: -2.9 DEGREESa

-------------------------
,

' LOAD TO: 2009 A4 . FEEDE! yPS: 226 VOLTAGE DROP: O. %VD: .00
-PROJECTED POWER FLOW: 1403.1KW 7 KVAR 1573. KVA .PF: .89 LAGGING

'.

.

LOSSES THRU FEEDER: O. KW- O. KVAR 0. KVA

' LOAD'FROM- 2902 ST2-A FEEDER AMPS: 226 VOLTAGE DROPr 0. %VD: .00,

rPROJECTED-:PCWER FLOW: 1403. KW 710. KVAR 1573. KVA PF: .89 LAGGING
LOSSES THRU FEEDER: 0. KW 0. KVAR 0. KVA

,

LOADLBUS: 2008 A3 DESIGN VOLTAGE: 4160 LOAD VOLTAGE: 4015 %VD: 3.5
VOLTAGE ANGLE: -2.9 DEGREES-------------------------

PROJECTED SPECIAL BUS LOAD: 1401. KW 613. KVAR
LOAD FROM: 2006 Al FEEDER AMPS: 375 VOLTAGE DROP: O. %VD: .00

. PROJECTED-POWER FLOW: 2337. KW 1150. KVAR 2604. KVA PF: .90 LAGGING-

LOSSES-THRUJFEEDER: O. KW 0. KVAR 0. KVA

--LOAD TO: 3105 B5 TRANSF AMPS: 155 VOLTAGE DROP: 115. %VD: 2.76_

i . PROJECTED POWER FLOW: 936. KW 537. KVAR 1079. KVA PF: .87 LAGGING-
L: LOSSES THRU TRANSF:' 14.7 KW- 95.1 KVAR 96.2-KVA
L
|

-- -LOAD' BUS: 2009-A4 DESIGN: VOLTAGE: 4160 LOAD VOLTAGE: 4015 %VD: 3.5
_VOLTAGELANGLE: -2.9 DEGREES-------------------------z

h PROJECTED SPECIAL BUS LOAD: 851. KW 394. KVAR
LOAD 1FROM: 12007EA2 FEEDER AMPS: -226 VOLTAGE DROP: O. %VD:--.00
PROJECTED' POWER FLOW: 1403. KW 710. KVAR 1573. KVA PF: .89 LAGGING

L ' LOSSES THRU FEEDER: 0. KW 0. KVAR 0. KVA

L
~

L

E

!

5.!
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Attachment 34
Calc 92-E-0065-01DATE 25 JUL 92 TIME: 3 3 1-' P M . -- PAGE' 11-- T=22.7 SECONDS, : ST #2 Unit 2 MSLB Unit- 1 LOOP ~ Pqe ll of 12

1 SYSTEM--VOLT =0.9912,-Red Train Steady-State, Green Train Sequencing--
ENTERGY. OPER?.TIONS .INC.

- BAL7NCED VOLTAGE - DROP AND LOAD FLOW ANALYSIS - (SPECIAL BUS LOAD REPORT),oece*************************************************************************
:VOLTAGM EFFECT.ON LOADS MODELEDL . 7 TRANSFORMER VOLTAGE DROP MODELED
VOLTAGE DROP CRITERIA: BRANCH'= 4'.00 % BUS-= 5.00
_PER UNIT DRIVING-VOLTAGE = .9912

LOAD TO: 31061 B6 -TRANSF AMPS: 92 VOLTAGE DROP: 28. %VD: .67
PROJECTED POWER FLOW: 552. KW 316. KVAR 636. IGD 4 PF: .87 LAGGING
LOSSES THRU TRANSF: 5. 2 KW - 33.1 KVAR 33.5 KVA ,

LOAD BUS: 2901.ST2-CLR DESIGN VOLTAGE: 4160 LOAD VOLTAGE: 4060 %VD: .2.4
VOLTAGE ANGLE: 2.2 DEGREES------------------- ----- -

LOAD TO:=2902 ST2-A FEEDER AMPS: 1733 VOLTAGE DROP: 45. %VD: 1.09
PROJECTED POWER FLOW: 8991. KW 8222. KVAR 12183. KVA PF: .74 LAGGING
LOSSES THRU FEEDER: 4. KW 198. KVAR 198. KVA

L LOAD-FROM: 200:161KV-APL AND: 1200-H' BUSES 3WXFMR AMPS: 1733-
PROJECTED' POWER FLOW: 8991. KW 8222. KVAR 12183. KVA PF: .74 LAGGING

***XFMR TAPS -2.5%***
,

' LOAD BUS: J2902 ST2-A DESIGN VOLTAGE: 4160 LOAD VOLTAGE: 4015 %VD: 3.5
VOLTAGE ANGLE: -2.9 DEGREES-------------------------

LOAD TO: 2001 2A11 FEEDER AMPS: 492 VOLTAGE DROP: 0. %VD: .00
. PROJECTED POWERJFLOW: 2932. KW 1759. KVAR- 3419. KVA PF: .86 LAGGING.
LOSSES THRU FEEDER: O. KW 0. KVAR 0. KVA-

LOAD TO:.2002 2A2 FEEDER AMPS: 716 VOLTAGE DROP: 0.'%VD: .00
PROJECTED POWER: FLOW: 2314. KW 4404. KVAR 4975. KVA PF: .47 LAGGING
LOSSES THRU. FEEDER: 0. KW; 0. KVAR 0. KVA

'

LOAD ' TO: ~ 2006~Al FEEDER AMPS: 375 VOLTAGE DROP: O. %VD: .00
'

2. PROJECTED POWER FLOW: 2337. KW 1150. KVAR 2604. KVA PF: .90 LAGGING
LOSSES THRU FEEDER: 0. KW 0. KVAR 0. KVA-

-LOAD-- . TO: 12007'A2-
4 PROJECTED POWER FLOW:

. . . FEEDER AMPS: 226 VOLTAGE DROP: O. %VD: .00
1403. KW 710. KVAR- 1573. KVA PF: .89 LAGGING

LOSSES THRU= FEEDER: O. KW 0. KVAR. O. KVA

LLOAD FROM: 2901 ST2-CLR FEEDER AMPS: 1733 VOLTAGE DROP: 45. %VD: 1.09
= PROJECTED POWER FLOW: 8986. KW 8023. KVAR 12047. KVA- PF: .75 LAGGING
-LOSSES-THRU= FEEDER: 4.-KW 198. KVAR 198. KVA

'

|

>

e- a-- e =s-*- e-rw . = Wewm-c. m.%- .,e e e- e, .c -.wm.,..cre,,,.2w,--,y.%-.w .w,e =w v-. <w,,33 ~.w,,-o.w+ro--w in e-- - tr y - w w -" m--t v.
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Attachment 54
Calc 92-E-0065 01

DATE:23 JUL 92 TIME: 3 31 PM I%ge 12 d l2 PAGE 12
T=22.7 SECONDS, ST #2 Unit 2 MSLB Unit 1 LOOP

-- SYSTEM VOLT =0.9912 Red Train Steady State, Green Train Sequencing
ENTERGY OPERATIONS INC.

BALANCED VOLTAGE DROP AND LOAD FLOW ANALYSIS (SPECIAL BUS LOAD REPORT)
*****************************************************************************

__

] VOLTAGE EFFECT ON LOADS MODELED TRANSFORMER VOLTAGE DROP MODELED
_. VOLTAGE DROP CRITERIA: BRANCH = 4.00 % BUS = 5.00

PER UNIT DRIVING VOLTAGE = .9912

LOAD BUS: 300b 2B5 DESIGN VOLTAGE: 450 LOAD VOLTAGE: 440 %VD: 8.3$
VOLTAGE ANGLE: -8.5 DEGREES- - - - - - - - - - - - - - - - - - - - - - - - -

PROJECTED SPECIAL BUS LOAD: 900. KW 490. KVAR
LOAD FROM: 2003 2/3 TRANSF AM?S: 1344 VOLTAGE DROP: 15. %VD: 3.06

E PROJECTED POWER FLOW: 900. KW 490. KVAR 1025. KVA PF: .88 LAGGING
LOSSES THRU TRANSF: 15.4 KW 95.0 KVAR 96.2 KVA

LOAD BUS: 3006 2B6 DESIGN VOLTAGE: 480 LOAD VOLTAGE: 403 %VD: 16.1$
_

VOLTAGE ANGLE: -6.2 DEGREES-------------------------

PROJECTED SPECIAL BUS LOAD: 155. KW 757. KVAR
""" NET BRANCH DIVERSITY LOAD: 357. KW 287. KVAR

LOAD FROM: 2004 2A4 TRANSF AMPS: 1666 VOLTAGE DROP: 40. %VD: 8.31$
PROJECTED POWER FLOW: 512. KW 1044. KVAR 1163. KVA PF: .44 LAGGING~~

LOSSES THRU TRANSF: 21.9 KW 152.5 KVAR 154.3 KVA

--
LOAD BUS: 3105 B5 DESIGN VOLTAGE: 480 LOAD VOLTAGE: 450 %VD: 6.3$

VOLTAGE ANGLE: -7.1 DEGREES-------------------------

PROJECTED SPECIAL BUS LOAD: 921. KW 442. KVAR
LOAD FROM: 2008 A3 TRANSF AMPS: 1311 VOLTAGE DROP: 13. %VD: 2.76
PROJECTED POWER FLOW: 921. KW 442. KVAR 1022. KVA PF: .90 LAGGING
LOSSES THRU TRANSF: 14.7 KW 95.1 KVAR 96.2 KVA -

-

LOAD BUS: 3106 B6 DESIGN VOLTAGE: 480 LOAD VOLTAGE: 460 %VD: 4.2
-

VOLTAGE ANGLE: -5.3 DEGREES-------------------------

PROJECTED SPECIAL BUS LCAD: 547. KW 283. KVAR _

LOAD FROM: 2009 A4 TRANSF AMPS: 773 VOLTAGE DROP: 3. %VD: .67 .

PROJECTED POWER FLOW: 547. KW 283. KVAR 616. KVA PF: .89 LAGGING
LOSSES THRU TRANSF: 5.2 KW 33.1 KVAR 33.5 KVA

17 BUSES
'

*** T O T A L SYSTEM L0SSES ***
117. KW 1627. KVAR

*** WARNING *** STUDY CONTAINS 9 VOLTAGE CRITERIA VIOLATIONS
VIOLATIONS DENOTED BY (S) AT BUS AND BRANCH %VD LOCATIONS

P

____

-

__

-

_ _ . _
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Attachment 55
| Colc 92-E-0065-01
' Pcge 1 of 12

T=22.7 SECONDS, ST #2 Unit 2 MSLB Unit 1 LOOP
SYSTEM VOLT =0.9912, Green Train Steady State, Red Train Sequencing
ENTERGY OPERATIONS INC.

DATE: 23 JUL 92
TIME: 10 13 PM

________ _________________________________________________ ___________________

ALL INFORMATION ." RESENTED IS FOR REVIEW, APPROVAL
INTERPRETATION AND APPLICATION BY A REGISTERED

. ENGINEER ONLY
__ ______ _______ ______________._____________________________________________

DAPPER (LOAD FLOW AND VOLTAGE DROP MINI / MICRO VERSION 3.5 LEVEL 2.1)
COPYRIGHT SKM SYSTEMS ANALYSIS, INC. 1983
_________________________ ___ __ ___________ _________________________ ______

%

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



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

Attacimient 55
.

- - Cole 92-E-0065-01
DATE:23 JUL 92- TIME:10 13 PM Page 2 0f 12 PAGE 2
T=22.7 SECONDS,.ST #2 Unit 2 MSLB Unit 1 LOOP
SYSTEM VOLT =0.9912, Green Train Steady State, Red Train Sequencing
ENTERGY OPERATIONS INC.

FEEDER. DATA
==============================================================================
FEEDER FROM FEEDER TO QTY VOLTS LENGTH FEEDER DESCRIPTION

NO NAME NO NAME /PH L-L SIZE TYPE DUCT INSUL
==========================-,==================================================

1 SYSTEM 200 161;V APL 1 161000. 1000. FT
IMPEDANCE: 3.1131 + J19.4200 OHMS /M FEET

2001 2A1 2003-2A3 1 4160. 1000. FT
IMPEDANCE: .0047 +J .1600 OHMS /M FEET-

2001 2A1 2902 ST2-A 3 4160. 1000. FT
IMPEDANCE: .0000 + J .0000 OHMS /M FEET

2002 2A2 2004 2A4 1 4160. 1000. FT
-IMPEDANCE: .0047 + J .1600 OHMS /M FEET

2002 2A2- 2902 ST2-A 1 4160. 1000. FT
IMPEDANCE: .0000 + J .0000 OHMS /M FEET

3006 Al 2008 A3 1 4160. 1000. FT
IMPEDANCE: . 0000 + J .0000 OHMS /M FEET

2007 A2 2009 A4 1 4160. 1000. FT
IMPEDANCE: .0000 + J .0000 OHMS /M FEET

2901 ST2-CLR 2902 ST2-A 1 4160. 1000. FT
IMPEDANCE: .0005 + J .0220 OHMS /M FEET

2902 ST2-A 2006 A1 1 4160. 1000. FT
IMPEDANCE: .0000 + J .0000 OHMS /M FEET

2902 ST2-A 2007 A2 1 4160. 1000. FT
IMPEDANCE: .0000 + J .0000 OHMS /M FEET

============================== ===============================================_

SOURCE BUS THEVENIN EQUIVALENT IMPEDANCE: .000000000 + J .000000000 OHMS
Calculated-From Largest 3-PHASE Fault Contribution
==============================================================================

|

1

.. -. . . . _ , , - . . . - . - . . . .. , . , . . . - - . - , . ,
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Attachment 55
Calc 92-E-0065-01

DATE:33 JUL 92 TIME:10 13 PM Page 3 oi l2 PAGE 3
T=22.7 SECONDS, ST #2 Unit 2 MSLB Unit 1 LOOP
SYSTEM VOLT =0.9912, Green Train Steady State, Red Train Sequencing
ENTERGY OPERATIONS INC.

TRANSF0RMER DATA
=====================================================================n========
PRIMARY RECORD VOLTS PRI * SECONDARY RECORD VOLTS SEC NOMINAL

NO NAME L-L FLA NO NAME L-L FLA KVA
==============================================================================

2003 2A3 4055. 142. 3005 2B5 480. 1203. 1000.0
IMPEDANCE: 1.2315 + J 7.6110 PERCENT

2004 2A4 4055. 142. 3006 2B6 480. 1203. 1000.0
IMPEDANCE: 1.2438 + J 7.9432 PERCENT

2008 A3 4055. 142. 3105 B5 480. 1203. 1000.0
IMPEDANCE: 1.2396 + J 8.0046 PERCENT

2009 A4 4055. 142, 3106 B6 480. 1203. 1000.0
IMPE3aNCE: 1.2532 + J 8.0126 PERCENT

.

__-
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Attachment 55
Calc 92-E-0065-01

DATE:23'JUL 92 TIME:10 13 PM Pne 4 d 12 PAGE 4
T=22.7~ SECONDS, ST #2 Unit 2 MSLB Unit 1 LOOP
LSYSTEM VOLT =0.9912, Green Train-Steady State, Red Train Sequencing
ENTERGY OPERATIONS INC.

TRANSF0RMER DATA (THREE WINDING)
============================n=================================================

. BUS VOLTS * BRANCH % IMPEDANCE NOMINAL
DATA NO NAME L-L- * DATA R X KVA

==============================================================================

PRIMARY 200 161KV APL 161000. * PRI-SEC .2000 + J 4.7800 15000.0
SECONDARY 1200 H DUSES 6900. * PRI-TER .1900 + J 4.6000 12600.0
TERTIARY 2901 ST2-CLR 4160. * SEC-TER .3700 + J 8.9000 12600.0

-PRIMARY FIXED TAP: -2.5 %

.

w ---e ,-- v -- v v ,w---pw
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Attachment 55
Calc 92-E-0065-01

DATE233-JUL 92 TIME:10 13 PM Rge 5 of l2 PAGE 5
- T=22.7 SECONDS, ST #2 Unit 2 MSLB Unit 1 LOOP
SYSTEM-VOLT =0.9912, Green Train Steady State, Red Train Sequencing
ENTERGY OPERATIONS INC.

BRANCH LOAD DATA
==o====-=====================================================================

FhOM /TO BR. CONSTANT KVA CONSTANT Z CONSTANT I FLOW
BUS / JB b S TYPE KVA %PF KVA %PF KVA %PF DIR.

- =====================================u=======================================

1 SYSTEM
200 161KV APL FEEDER 1914 -85.6

2001 2A1
2003 2A3 FEEDER 1914 -85.6
2902 ST2-A FEEDER 1914 -85.6 REV

3901 ST2-CLR-
3902 ST2-A FEEDER 1914 -GS.6

700 161KV APL
2901 ST2-CLR TRANS. 1914 -85.6

2003 2A3
3005 2B5 TRANS. 557 -79.0

,

.)

- . . - . .. ._ _ ..._ -.
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Attachment 55
Calc 92-E-0065-01

DATE:23 JUL 92 TIME:10 13 PM INge 6 er 12 PAGE 6
T=22.7 SECONDS, ST #1 Unit 2 MSLB Unit 1-LOOP
SYSTEM VOLT =0.9912, Green Train Steady State, Red Train Sequencing

- ENTERGY OPERATIO'..S INC.

BUS SPECIAL' STUDY DATA
==============================================================================
* NO * NAME * KW * KVAR * LOAD / GENERATION

==============================================================================
2003 2A3 673. 1721. CO"STANT Z LOAD

2004 2A4 1534. 812. CONSTANT KVA LOAD
2008'A3 1401. 613. CONSTANT KVA LOAD
2009 A4 851. 394. CONSTANT KVA LOAD
3005 2B5 220, 1075. CONSTANT Z LOAD
3006 2B6 850. 463. CONSTANT KVA LOAD I

3105 B5 921. 442. CONSTANT KVA LOAD
3106 B6 547. 283. CONSTANT KVA LOAD

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



Attrchment 55
Cric 92-E-0065-01

DATEt23 JUL 92 TIME:10 13 PM hge 7 or l2 PAGE 7
T=22.7 SECONDS, ST #2 Unit 2 MSLB-Unit 1 LOOP
SYSTEM. VOLT =0.9912, Green Train Steady State, Red Train Sequencing
ENTERGY OPERATIONS INC.

*** SOLUTION COMMENTS ***
=========================

SOLUTION PARAMETERS

PER-UNIT DRIVING VOLTAGE : .9912
BRANCH VOLTAGE CRITERIA : 4.00 %
BUS VOLTAGE CRITERIA : 5.00 %
EXACT (ITERATIVE) SOLUTION : YES
TRANSFORMERS MODELED : YES

<< PERCENT VOLTAGE DROPS ARE BASED ON NOMINAL DESIGN VOLTAGES >>

TOF SIZE: 58-

LARGEST LOAD: 2802.99 KVA
CONVERGENCE CRITEPIA: .140 KVA-

LARGEST BUS MISMATCH 2003 2A3 186.793 KVA
LARGEST BUS MISMATCH 3006 2B6 18.804 KVA
LARGEST BUS MISMATCH 3006 2B6 2.634 KVA
LARGEST BUS MISMATCH 3006 2B6 .354 KVA
LARGEST BUS MISMATCH 3006 2B6 .047 KVA

.

i

!
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Attachment !$
Calc 92 E-0065-01

DATE:23 JUL 92 TIME:10 13 PM Pge 8 d 12 PAGE 8
T=22.7 SECO!1DS, ST #2 Unit 2 MSLB Unit 1 LOOP
SYSTEM VOLT =0.9912, Green Train Steady State, Red Train Sequencing
ENTERGY OPERATIO!1S Ilic.

BALANCED VOLTAGE DROP AND LOAD FLCW AllALYSIS (SPECIAL BUS LOAD REPORT)
aco**=*******************************.***************************************
VOLTAGE EFFECT 011 LOADS MODELED TRA!:SFORMER VOLTAGE DROP MODELED
VOLTAGE DROP CRITERIA: BRANCll = 4.00 4 BUS = 5.00
PER Ul11T DRIVING VOLTAGE = .9912

LOAD BUS: 1 SYSTEM DESIGli VOLTAGE:161000 LOAD VOLTAGE:159583 %VD: .9
VOLTAGE A!1GLE: .0 DEGREES-------------------------

LOAD TO: 200 161MV APL TEEDLR AMPS: 44 VOLTAGE DROP: 1212. %VD: .75
PROJECTED POWER FLOW: 8566. KW 8605. KVAR 12156. KVA PF: .71 IJsGGI!1G
LOSSES TilRU FEEDER: 18. KW 113. XVAR 114. KVA

LOAD FROM: **** SOURCE FEEDER AMPS: 44 VOLTAGE DROP: 0. %VD .004

PROJECTED POWER FLOW: 8586. KW 8605. KVAR 12156. KVA PF: .71 LAGGI!1G
LOSSES Tl!RU FEEDER: O. KW 0. KVAR O. KVA

LO/. ) BbS 200 161EV APL DESIGli VOLTAGE: 161000 LOAD VOLTAGE:158371 %VD: 1.6 '
VOLTAGE Af1GLE: .3 DEGREES- ----------------------

IDAD FROM: 1 SYSTEM FEEDER AMPS: 44 VOLTAGE DROP: 1212. %VD: .75
PROJECTED POWER FLOWS 8568. KW 8493. KVAR 12004. KVA PF: .71 Lt.GGI!1G
LOSSES THRU FEEDER: 18. KW 113. KVAR 114. KVA

LOAD TO: 1200 11 BUSES AND: 2901 ST2-CLR 3WXFMR AMPS: 44
AEOJECTED POWER FLOW: 8568. KW 8493. VVAR 12064. KVA PF: .71 LAGGI!1G

***XFMR TAPS -2.5%***r

LOAD BUS: 1200 11 BUSES *** 110 LOAD SPECIFIED ***

LOAD BUS: 2001 2A1 DESIGli VOLTAGE: 4160 LOAD VOLTAGE: 4022 %VD: 3.3
VOLTAGE A!1GLE: -2.7 DEGREES-------------------------

LOAD TO: 2003 ?A3 FEEDER AMPS: 731 VOLTAGE DROP: 180. %VD: 4.34$
PROJECTED POWER ? LOW: 'c -e 0 3 . KW 4490. KVAR 5092. KVA PF: . 4 '/ LAGG111G
LOSSES THRU FEEDER: 7. hW 257. KVAR 257. KVA

LOAD FROM: 2902 ST2-A FEEDER AMPS: '31 VOLTAGE DROP: 0. %VD: .00/
PROJEC"'D POWER FLOW: 2403. KW 4490. KVAR 5092. KVA PF: .47 LAGGING
LOSSEb fHRU FEED 2R: 0. KW 0. KVAR 0. FVA

.

$
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Attachment 55
Csic 92 E 000-01 -

DATE:23 JUL 92 TIME:10 13 PM Pm 9 d 12 PAGE 9
T=22.7 SECONDS, ST #2 Unit 2 MSLB Unit 1 LOOP
SYSTEM VOLT =0.9912, Green Train Steady State, Red Train Sequencing
EliTERGY OPERATIO!1S IllC.

BALANCED VOLTAGE DRO1 A'iD LOAD PLOW ANALYSIS (SPECIAL BUS LOAD REPORT)
ce**************************************************************************e
VOLTAGE EFFECT Oli LOADS MODELED TRA!1SFORMER VOLTAGE DROP MODELED
VOLTAGE DROP CRITERIAs BRANCH = 4.00 % BUS = 5.00
PER UNIT DRIVIllG VOLTAGE = .9912

LOAD BUS: 2002 2A2 DESIGN VOLTAGE: 4160 LOAD VOLTAGE: 4022 %VD: 3.3,

VOLTAGE AllGLE: -2.7 DEGREES---------------~~--------

LOAD **9 2004 2A4 FEEDER AMPS: 402 VOLTAGE DROP: 59. %VD: 1.42 :

1-ROJECTED POWER FLOW: 2400. KW 1440. KVAR 2799. KVA PF: .86 LAGGING '
'

LOSSES TilRU FL ' DER: 2. KW 77. KVAR 78. KVA

LOAD FROM: 2902 ST2-A FEEDER AMPS: 402 VOLTAGE DROP: O. %VD: .00
PROJECTED POWER FLOW: 2400. KW 1440. KVAR 2799. KVA PF: .86 LAGGING;

LOSSES THRU /EEDER: O. KW 0. KVAR 0. KVA

LOAD BUS: 2003 2A3 DESIGN VOLTAGE: 4160 LOAD VOLTAGE: 3841 %VD: 7.7$
VOLTAGE ANGLE: -4.1 DEGREES-------------------------

PROJECTED SPECIAL BUS LOAD: 574. KW 2320. KVAR
NET BRAllCH DIVERSITY LOAD: 1199. KW 647. KVAR

LOAD FROM: 2001 2A1 FEEDER AMPS: 731 VOLTAGE DROP: 180. %VD: 4.34$
PROJECTED POWER FLOW: 2395. "W 4233. KVAR 4864. KVA PF: .49 LAGGING
LOSSES TilRU FEEDER: 7. KW 257. KVAR 257. KVA

LOAD TO: 3005 285 TRANSF AMPS: 212 VOLTAGE DROP: 354. %VD: 8.52$
PROJECTED POWER FLOW: 622. KW 1265. KVAR 1410. KVA PF: .44 LAGGING
LOSSES THRU TRANSF: 27.3 KW 168.6 KVAR 170.8 KVA

LOAD BUS: 2004 2A4 DESIGN VOLTAGE: 4160 LOAD VOLTAGE: 3963 %VD: 4.7
VOLTAGE ANGLE: -4.1 DEGREES----------~~-------------

PROJECTED SPECIAL BUS LOAD: 1534. KW 812. KVAR
LOAD FROM: 2002 2A2 FEEDER AMPS: 402 VOLTAGE DROP: 59. %VD: 1.42
PROJFCTED POWER FLOW: 2398. KW 1362. KVAR 2758. KVA PF: .87 LAGGIllG ,

LOSSES THRU FEEUER: 2. KW 77. KVAR 78. KVA

LOAD TO: 3006 2B6 TRANSF AMPS: 149 VOLTAGE DROP: 120. %VD: 2 89 ,

PROJECTED POWER FLOW: 8b4. KW 550. KVAR 1024. KV7 PF: .84 LAGGING
LOSSES THRU TRANSF: 13.7 KW 87.2 KVAR 8 8. 3 KV.'s

. . _ _ _ _ _ . _ . _ _ _ _ _ . . . _ . _ _ . . _ . . _ _ . _ - ~ . , _ _ . _ _ _ - _ . . _ _ __
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Attm hment !$
Calc 92.E-0065-01

PAGE 10DATE:23 JUL 92 TIME:10 13 PM p,,g 3n g 9
T=22.7 SECONDS, ST #2 Unit 2 MSLP Unit 1 LOOP
SYSTEM VOLT =0.9912, Green Train Steady State, Red Train Sequencing
E!1TERGY OPERATIO!1S IllC.

BALANCED VOLTAGE DROP A11D LOAD FLOW AllALYSIS (SPECIAL BUS LOAD REPORT)co*o*************************************************************************
VOLTAGE EFFECT 011 LOADS MODELED TRANSFORMER VOLTAGE DROP MODELED
VOLTAGE DROP CRITERIA: BRA!1CH ~ 4.00 % BUS = 5.00
PER UNIT DRIVI!1G VOLTAGE = .9912

LOAD BUS: 2006 Al DESIGli VOLTAGE: 4160 LOAD VOL7 AGE: 4022 %VD: 3.3
------------------------- VOLTAGE A!!GLE: -2.7 DEGREES
LOAD TO: 2008 A3 FEEDER AMPS: 374 VOLTAGE DROP: O. %VD: .00

PROJECTED POWER FLOW: 2337. KW 1150. KVAR 2604. KVA PF: .90 LAGGI!1G
LOSSES THRU FEEDER: O. KW 0. KVAR 0. KVA

i

LOAD FROM: 2902 ST2-A FEEDER AMPS: 374 VOLTAGE DROP: 0. %VD: .00

PROJECTED POWER FLOW: 2337. KW 1150. KVAR 2604. KVA PF: .90 'AGGING -

LOSSES THRU FEEDER: O. KW 0. KVAR 0. KVA

LOAD BUS: 2007 A2 DESIG11 VOLTAGE: 4160 LOAD VOLTAGE: 4022 $\ 0 3.3
VOLTAGE ANGLE: -2.7 OEG3EES-------------------------

LOAD TO: 2009 A4 FEEDER AMPS: 226 VOLTAGE DROP: 0. %VD: 00
PROJECTED POWER FLOW: 1403. KW 710. KVAR 1573. KVA PF: .89 LAGGINu
LOSSES THRU FEEDER: 0. KW 0. KVAR 0. KVA

LOAD FROM: 2902 ST2-A FEEDER AMPS: 226 VOLTAGE DROP: O. %VD: .00

PROJECTED POWER FLOW: 1403. KW 710. KVAR 157;. KVA PF: .89 LAGGI!1G
LOSSES THRU FEEDER: 0. KW 0. KVAR 0. KVA

LOAD BUS: 2008 A3 DESIG!1 VOLTAGE: 4160 LOAD VOLTAGE: 4022 %VD: 3.3
VOLTAGE A!1GLE: -2.7 DEGREES------------- -----------

PROJECTED SPECIAL BUS LOAD: 1401. KW 613. KVAR
LOAD FROM: 2006 Al FEEDER AMPS: 374 VOLTAGE DROP: 0. %VD: .00

PROJECTED POWER FLOW: 2337. KW 1150. KVAR 2604. KVA PF: .90 LAGGI!1G
LOSSES THRU FEEDER: 0. KW 0. KVAR 0. KVA

.

LOAD TO: 3105 B5 TRANSF AMPS: 155 sLTAGE DROP: 114. %VD: 2.74
PROJECTED POWER FLOW: 936. KW 537. KVAR 1079. KVA PF: .87 LAGGING
LOSSES THRU TRA11SF: 14.7 KW 94.7 KVAR 95.8 KVA

LOAD BUS: 3009 A4 DESIGN VOLTAGE: 4160 LCAD VOLTAGE: 4022 %VD: 3.3 ,
,

VOLTAGE ANGLE: -2.7 DEGREES-------------------------

PROJECTED SPECIAL BUS LOAD: 851. KW 394. KVAR
LOAD FROM: 2007 A2 FEEDER AMPS: 226 VOL" AGE DROP: O. %VD: .00

PROJECI'ED POWER FLOW: 1403. KW 710. KVAR 1573. KVA PF: .89 LAGGING
LOSSES THRU FEEDER: 0. KW 0. KVAR 0. KVA

-

3

5
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Anadunent $$
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DATE:23 JUL 92 TIME 10 13 PM
11 PAGE 11

T=22.7 SECONDS, ST #2 Unit 2 MSLB Unit 1 LOOP
SYSTEM VOLT =0.9912, Green Train Steady State, Rad Train Sequencing.

ENTERGY OPERATIONS INC. >

BALANCED VOLTAGE DROP AND LOAD FLOW ANALYSISo**e**********************************************(SPECIAL BUS LOAD REPORT) ,

'**w************************
VOLTAGE EFFECT ON LOADS MODELED T .1NSFORMER VOLTAGE DROP MODELED ;

VOLTAGE DROP CRITERIA: BRANCH = 4.00 % BUS = 5.00
PER UNIT DRIVING VOLTAGE = .9912

!

LOAD TO: 3106 b6 TRANSF AMPS: 91 VOLTAGE DROP: 27. %VD: .66
PROJECTED POWER FLOW: 552. KW 316. KVAR 636. KVA PF: .87 LAGGING
LOSSES THRU TRANSF: 5.2 KW 33.0 KVAR 33.4 KVA

,

LOAD BUS: 2901 ST2-CLR DESIGN VOLTAGE: 4160 LOAD VOLTAGE: 4066 %VD: 2.3 t

VOLTAGE ANGLE: -2.1 DEGREES----------------*--------

LOAD TO: 2902 ST2-A FEEDER AMPS: 1660 VOLTAGE DROP: 44. LVD: 1.05
PROJECTED POWER FLOW: 8546. KW 7971. KVAR 11686. KVA PF: .73 LAGGING L

LOSSES THRU FEEDER: 4. KW 182. KVAR 182. KVA

LOAD FROM: 200 161KV APL AND: 1200 H BUSES 3WXFMR AMPS: 1660
PROJECTED POWER PLOW: 8546. KW 7971. KVAR 11686. KV7 PF: .73 LAGGING

***XFMR TAPS -2.5%***

LOAD BUS: 2902 ST2-A DESIGN VOLTAGE: 4160 LOAD VOLTAGE: 4022 %VD: 3.3
.---------~~~~------------ VOLTAGE ANGLE: -2.7 DEGREES
LOAD TO: 2001 2A1 FEEDER AMPS: 731 VOLTAGE DROP: 0. %VD: .00
PROJECTED POWER FLOW: 2403. KW 4490. KVAR 5092. KVA PT: .47 LAGGING
LOSSES THRU FEEDER: 0. KW 0. KVAR 0. KVA

LOAD TO: 2002 2A2 FEEDER AMPS: 402 VOLTAGE DROP: O. %VD: .00
PROJECTED POWER FLOW: 2400. KW 1440. KVAR 2799. KVA PF: .86 LAGGING
LOSSES THRU FEEDER: O. KW 0. KVAR 0. KVA

LOAD TO: 2006 .~.. FEEDER AMPS: 374 VOLTAGE DROP: O. %VD: .00
PROJECTED POWER FLOW: 2337. KW 1150. KVAR 2604. KVA PF: .90 LAGGING
LOSSES THRU FEEDER: 0. KW 0. KVAR 0. KVA

LOAD TO: 2007 A2 FEEDER AMPS: 226 VOLTAGE DROP: 0. %VD: .00
PROJECTED. POWER FLOW: 1403 KW 710. KVAR 1573. KVA PF: .89 LAGGING
LOSSES THRU FEEDER: 0. KW 0. KVAR 0. KVA

LOAD FROM: 2901 ST2-CLR FEEDER AMPS: 1660 VOLTAGE DROP: 44. %VD: 1.05
PROJECTED POWER FLOW: 6542. KW 7789. KVAR 11560. KVA PF: .74 LAGGING
LOSSES THRU FEEDER: 4. KW 182. KVAR 182. KVA

,
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Attuhment $$

ff''f[' fbDATE 23 JUL 92 TIME 10 13 PM PAGE 12
8T=22.7 SECONDS, ST #2 Unit 2 MSLB Unit 1 LOOP

SYSTEM VOLT =0.9912, Green Train Steady State, Rod Train Sequencing
E13TERGY OPERATIO!1S INC.

BALANCED VOLTAGE DROP AND LOAD FLOW ANALYSIS (SPECIAL BUS LOAD REPORT)
ocee*************************************************************************
VOLTAGE EFFECT ON LOADS MODELED TRANSFORMER VOLTAGE DROP MODELED
VOLTAGE DROP CRITERIA: BRAllCH = 4.00 % BUS = 5.00
PER UNIT DRIVING VOLTAGE = .9912

LOAD BUS: 3005 2B5 DESIGN VOLTAGE: 480 LOAD VOLTAGE: 402 %VD: 16.2$
VOLTAGE ANGLE: -6.3 DEGREES-------------------------

PROJECTED SPECIAL BUS LOAD: 155. KW 755. KVAR
NET BRANCH DIVERSITY LOAD: 440. rW 342. KVAR

LOAD FROM: 2003 2A3 TRANSF AMPS: 1790 VOLTAGE DROP: 41. %VD: 8.52$ i

PROJECTED POWER FLOW: 595. KW 1097. KVAR 1248. KVA PF: .48 LAGGING
LOSSF,S TilRU TRANSF 27.3 KW 168.6 KVAR 170.8 KVA

'LOAD BUS: 3006 2B6 DESIGN VOLTAGE: 480 LOAD VOLTAGE: 443 %VD: 7.6$
VOLTAGE ANGLE: -8.0 DEGREES-------------------------

PROJECTED SPECIAL BUS LOAD: 850. KW 463. KVAR
LOAD FROM: 2004 2A4 TRAllSF AMPS: 1260 VOLTAGE DROP: 14. %VD: 2.89
PROJECTED POWE't FLOW: 850. KW 463. XVAR 968. KVA PF: .88 LAGGIllG
LOSSES THRU TRANSF: 13.7 KW 87.2 KVAR 88.3 KVA

LOAD BUS: 3105 B5 DESIGli VOLTAGE: 400 LOAD VOLTAGE: 451 %VD: 6.1$
VOLTAGE ANGLE: -6.9 DEGREES--------------------~='--

PROJECTEb SPECIAL BUS LOAD: 921. KW 442. KVAR
LOAD FROM: 2008 A3 TRANSF AMPS: 1308 VOLTAGE DROP: 13. %VD: 2.74
PROJECTED POWER FLOW: 921. KW 442. KVAR 1022. KVA PF: .90 LAGGING
LOSSES THRU TRANSF: 14.7 KW 94.7 KVAR 95.8 KVA

LOAD. BUS: 3106 B6 DESIGN VOLTAGE: 480 LOAD VOLTAGE: 461 %VD: 4.0
VOLTAGE ANGLE: -5.1 DEGREfS-------------------------

PROJECTED SPECIAL BUS LOAD: 547. KW 283. KVAR
LOAD FROM: 2009 A4 TRANSF AMPS: 771 VOLTAGE DROP: 3. %VD: .66
PROJECTED POWER FLOW: 547. KW 283. KVAR 616. KVA PF: .89 LAGGING
LOSSES THRU TRANSF: 5.2 KW 33.0 KVAR 33.4 KVA

17 BUSES

*** T O T A L SYSTEM LO3SES ***
114. KW 1534. KVAR

,

*** WARNING *** STUDY CONTAINS 8 VOLTAGE CRITERIA VIOLATIONS
VIOLATIONS DENOTED BY (S) AT BUS AND BRANCH %VD LOCATIO!1S

.

~, - ,w- n , , . - - - , , .,. , , - . . - , , . _ , , _ , ,,.-.,.,,-.-.,.w..,.w.. ,...n_ _ _ - - _ + . , ---



Atta(hment 56
Calc 92 E4065-01
Page 1 of 12

T=50 SECO!!DS, ST #2 Unit 2 MSLB Unit 1 LOOP
SYSTEM VOLT =0.9912, Red Train Steady State, Green Train Sequencing
EllTERGY OPERATIOllS Ilic.

DATE: 23 JUL 9
TIME: 3 48 PM

............__...________ .. ...... . __............_ _______ ..__.._..__....

ALL Il1 FORMA * ION PRESE!1TED IS FOR REVIEW, APPROVAL
IllTERPRETATION AllD APPLICATIO!1 BY A RECISTERED
E!1GINEER ONLY
................--.......---...........---...................... ... ........

DATPER (LOAD FLOW AllD VOLTAGE DROP milli / MICRO VERSIO!1 3.5 LEVEL 2.1)
COPYRIGIIT SKM SYSTEMS AllALYSIS, Ilic. 1983

| _ _ _ _ - . _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _
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AHadiment f6
Csic 92.I:-0065-01

PAGE 2DATE 23 JUL 92 TIME: 3 48 PM Pge 2 or l2
T=50 SECONDS, ST #2 Unit 2 MSLB Unit 1 LOOP
SYSTEM VOLT =0.9912, Red Train Steady State, Green Train Sequencing
ENTERGY OPERATIONS INC.

FEEDER DATA
.....................=..................r..........=.==.......................
FEEDER FROM FEEDER TO QTY VOLTS LENGTH FEEDER DESCRIPTION

NO NAME NO NAME L-L SIZE TYPE DUCT INSUL
........n...... ................./PH.............................................

1 SYSTEM 200 161KV APL i 161000. 1000. FT i

IMPEDANCE: 3.1131 + J19.4200 OHMS /M FEET 1

2001 2A1 2003 2A3 1 4160. 1000. FT
IMPEDANCE: .0047 + J .1600 OHMS /M FEET

2001 2A1 2902 ST2-A 1 4160. 1000. FT
IMPEDANCE: .0000 + J .0000 OHMS /M FEET

2002 2A2 2004 2A4 1 4160. 1000. FT
IMPEDANCE: .0047 + J .1600 OHMS /M TEET ,

2002 2A2 2902 ST2-A 1 4160. 1000. FT
IMPEDANCE: .0000 + J .0000 OHMS /M FEET

,

!

2006 Al 2008 A3 1 4160. 1000. FT
IMPEDANCE: .0000 + J .0000 OHMS /M FEET '

-2007 A2 2009 A4 1 4160. 1000. FT'

i
- IMPEDANCE: .0000 + J .0000 OHMS /M FEET

2901 ST2-CLR 2902 ST2-A 1 4160. 1000. FT
IMPEDANCE: .0005 + J .0220 OHMS /M FEET

2902 ST2-A 2006 Al 1 4160. 1000. FT
IMPEDANCE: .0000 + J .0000 OllMS/M FEET

2902 ST2-A 2007 A2 1 4160. 1000. FT
IMPEDANCE: .0000 + J .0000 OHMS /M FEET

...==...........=....==....==.................===u.......==....==............
SOURCE BUS THEVENIN EQUIVALENT IMPEDANCE: .000000000 + J .000000000 OHMS
Calculated From L6rgest 3-PHASE Fault Contribution
........ .......===...=.===============..==..u.=.......== =.... .....=====....

T

F

>
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Attoclunent 56
Calc 92 E 0M5-01

DATE:33 JUL 93 TIME: 3 48 PM Itge 3 or 13 PAGE 3
T=50 SECONDS, ST #2 Unit 2 MSLB Unit 1 LOOP
SYSTEM VOLT =0.9912, Red Train Steady State, Green Train Sequencing
ENTERGY OPERATIONS INC.

TRANSF0RHER DATA
==a...................................a.......................................
PRIMARY RECORD VOLTS PRI * SECONDARY RECORD VOLTS SEC NOMINAL

NO NAME L-L FLA NO NAFF. L-L TLA KVA
.o.o......................... ....n......==== w...............................

3003 2A3 4055. 242. 3005 2B5 480. 1203. 1000.0 ;

IMPEDANCE: 1.2315 + J 7.0110 PERCENT
i

|
2004 2A4 4055. 142. 3006 2B6 400, 1203. 1000.0 '

IMPEDANCE: 1.2438 + J 7.9432 PERCENT

2008 A3 4055. 142. 3105 B5 480. 1203. 1000.0
IMPEDANCE: 1.2396 + J 8.0046 PERCENT

~|

3009 A4 4055. 142. 3106 B6 480. 1203. 1000.0
'

IMPEDANCE: 1.2532 + J 8.0126 PERCENT i

,

?

e

.

]

,

i

1

D

t

I

|

'

.
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Attacliment $6
Calc 92 E 0065-01

DATEt23 JUL 92 TIME: 3 48 PM l' age 4 cf l2 PAGE 4
T=50 SECONDS, 9T #2 Unit 2 MSLB Unit 1 LOOP
SYSTEM VOLT =0.9912, Red Train Steady State, Green Train Sequencing
ENTERGY OPERATIONS IllC.

T R A !! S F 0 R M E R DATA (TilREE riINDING)
........... a................... .............................................

BUS VOLTS * BRANCH % IMPEDANCE NOMINAL
DATA NO NAME L-L * DATA R X KVA

u..................................m.............. ..............===..........

PRIMARY 200 161KV 1.TL 161000. * .PRI-SEC .2000 + J 4.7800 15000.0
SECONDARY 1200 H BUSES 6900. * PRI-TER .1900 + J 4.6000 12600.0
TERTIARY 2901 ST2-CLR 4160. * SEC-TER .3700 + J 8.9000 12600.0
PRIMARY FIXED TAP: -2.5 %

i

,

b

,
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Attaciunent 56
Colc 92 E-0065-01

DATEt33 JUL 92 TIME: 3 48 PM Page S of t2 PAGE 5
T=50 SECONDS, ST #2 Unit 2 MSLB Unit 1 LOOP
SYSTEM VOLT =0.9912, Red Train Steady State, Green Train Sequencing
ENTERGY OPERATIONS INC.

B R A N C !! L0AD DATA
.......................v.....................................................

FROM /TO BR. CONSTANT KVA CONSTANT Z CONSTANT I FLOW
BUS / BUS TYPE KVA %PF KVA %PF KVA %PF DIR.

.o.......................................................... .....=..........

-1 SYSTEM
200 161XV APL FEEDER 494 -80.0

2003 2A2
2004 2A4 FEEDER 494 -80.0
3902 ST2-A FEEDER 494 -80.0 REV

3901 ST2-CLR
3902 ST2-A FEEDER 494 -80.0

300 161KV APL'
2901 ST2-CLR TRANS. 494 -80.0

3004 2A4
3006 2B6 TRANS. 494 -80.0

,

t

1

|

|

|

|
|

|

.
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Attattunent $6
Cale 92 E-0065-01

DATE:23 JUL 92 TIME: 3 43 PM PAGE 6
P#8' 6 ('f l*'T=50 SECO!1DS, ST #2 Unit 2 MSLB Unit 1 LOOP

SYSTEM VOLT =0.9912, Rud Train Steady State, Green Train Scquencing
EllTERGY OPERATIO!1S IllC.

BUS SPECIAL STUDY DATA
====================================,=========================================

0 14 0 * 11AME * KW * KVAR * LOAD /GE11ERATIO!1
====u=============,,==u========================================================

2003 2A3 2013. 1058. CO!1STANT KVA LOAD

2004 2A4 1534. '2. CONSTANT KVA LOAD
2008 A3 1401. 613. CONSTANT KVA LOAD
2009 A4 851. 394. CO!1STA!1T KVA LOAD
3005 2B5 900. 490. CO!1STANT *.<VA LOAD
3006 2B6 149. 728. CONSTANT Z LOAD

3105 B5 921. 442. CONSTAllT KVA LOAD
3106 B6 547. 283. CONSTANT KVA LOAD

-_

t

-

Y

e
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AtLclunent $6
#

PAGE 7DATE 23 JUL 92 TIME: 3 48 PM 7 2T=50 SECONDS, ST #2 V' lit 2 MSLB Unit 1 LOOP
SYSTEM VOLT =0.9912, Red Train Steady State, Green Train Sequencing
ENTERGY OPERATIONS INC.

*** SOLUTION COMMENTS ***
=========================

SOLUTION PARAMETERS

PER UNIT DRIVING VOLTAGE : .9912
BRANCH VOLTAGE CRITERIA : 4.00 %
BUS VOLTAGE CRITERIA : 5.00 %
EXACT (ITERATIVE) SOLUTION : YES
TRANSFORMERS MODELED : YES

<< PERCENT VOLTAGE DROPS ARE BASED ON NOMINAL DESIGN VOLTAGES >>

TOF SIZE: 58

LARGEST LOADt 2274.45 KVA -

CONVERGENCE CRITERIA: .114 KVA
uARGEST BUS MISMATCH. 2003 2A3 143.615 KVA
LARGEST BUS MISMATCH 3005 2B5 16.490 KVA
LARGEST BU6 ...SMATCH 3005 2B5 2.297 KVA
LARGEST BUS MISMATCH 3005 2B5 .311 KVA
LARGEST BUS MISMATCH 3005 2B3 .041 KVA

_ _ _ . _ _ _ . _ _ . . _ . . . . _ - . _ . . . . _ _ _ .- _ _ . . . _ , ~ . . .- _ . _ _ ,
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Attuhment f6 |

'('8}ff2DATO 23 JUL 92 TIME: 3 48 PM PAGE 8
T=50 SECONDS, ST./2 Unit 2 MSLB Unit 1 LOOP
SYSTEM VOLT =0.9912, Red Train Steady State, Green Train Sequencing
ENTERGY-OPERATIONS INC.

BALANCED VOLTAGE DROP AND LOAD FLOW ANALYSIS (SPECIAL BUS LOAD REPORT)
ocoo*************************************************************************
VOLTAGE EFFECT ON LOADS MODELED TRANSFORMER VOLTAGE DROP MODELED
VOLTAGE DROP CRITERIA: BRANCH = 4.00 % BUS = 5.00
PER UNIT DRIVING VOLTAGE = .9912

14AD BUS: 1 SYSTEM DESIGN VOLTAGE:16.'000 LOAD VOLTAGE:159583 %VD: .9
VOL7 AGE ANGLE: .0 DEGREES-------------------------

LOAD TO: 200 161KV APL FEEDER AMPS: 39 VOLTAGE DROP: 913. %VD .57
PROJECTED POWER FLOW: 8773. KW 6118. KVAR 10696. KVA PF: .82 LAGGING
LOSSES THRU FEEDER: 14. KW 87. KVAR 88. KVA

LOAD FROM: **** SOURCE FEEDER AMPS: 39 VOLTAGE DROP: O. %VDs .00
PROJECTED POWER FLOW: 8773. KW 6118. KVAR 10696. KVA PF: .82 LAGGING
LOSSES THRU FEEDER: 0. KW 0. KVAR 0. KVA

LOAD BUS: 200 161KV APL DESIGN VOLTAGE:361000 LOAD VOLTAGE:158670 %VD: 1.4
VOLTAGE ANGLE: .3 DEGREES-------------------------

LOAD FROM: 1 SYSTEM FEEDER AMPS: 39 VOLTAGE DROP: 913. %VD: .57
PROJECTED POWER FLOW: 8759. KW 6030. KVAR 10635. KVA PF: .82 LAGGI'
LOSSES THRU FEEDER: 14. KW 87. KVAR 88. KVA

LOAD TO: 1200 H BUSES AND: 2901 ST2-CLR 3WXFMR AMPS: 39
PROJECTED POWER FLOW: 8759. KW 6031. KVAR 10635. KVA PF: .82 LAGGING

***XFMR TAPS -2.5%***

LOAD BUS:'1200 H BUSES *** NO LOAD SPECIFIFD ***

LOAD BUS: 2001 2A1 DESIGN VOLTAGE: 4160 LOAD VOLTAGE: 4080 %VD: 1.9
VOLTAGE ANGLE: -2.8 DEGREES-------------------------

LOAD TO: 2003 2A3 FEEDER AMPS: 483 VOLTAGE DROP: 70. %VD: 1.69
PROJECTED POWER FLOW: 2931. KW 1752. KVAR 3435. KVA PF: .86 LAGGING
LOSSES THRU FEEDEP: 3. KW 112. KVAR 112.-KVA

LOAD FROM: 2902 ST2-A FEEDER AMPS: 483 VOLTAGE DROP: O. %VD: .00
PROJECTED POWER FLOW: ?931. KW 1752. KVAR 3415. KVA PF: .86 LAGGING
LOSSES THRU FEEDER: 0. KW 0. FVAR 0. KVA

,

- - - , - . ,, , - , - - - , , -- . -- - - -, , - - - ~ ----. , _ . - - - - - - - - -- , , - - - -,-
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Attacimient 56

,'9 ffDATE:23 JUL 92 TIME: 3 48 PM PAGE 9
T=50 SECONDS, ST #2 Unit 2 MSLB Unit 1 LOOP
SYSTEM VOLT =0.9912, Red Train Steady State, Green Train Sequencing
ENTERGY OPERATIONS INC.

BALANCED VOLTAGE DROP AND LOAD FLOW ANALYSIS (SPECIAL BUS LOAD REPORT)
oce*******************************3******************************************
VOLTAGE EFFECT ON LOADS MODELED TRANSFORMER VOLTAGE DROP MODELED
VOLTAGE DROP CRITERIA: BRANCH = 4.00 % BUS = 5.00
PER UNJ r DRIVING VOLTAGE = .9912

LOAD BUS: 2002 2A2 DESIGN VOLTAGE: 4160 LOAD VOLTAGE: 4080 %VD: 1.9
VOLTAGE ANGLE: -2.8 DEGREES-------------------------

LOAD TO: 2004 2A4 FEEDER AMPS: 395 VOLTAGE DROP: 75. %VD: 1.81
PROJECTED POWER FLOW: 2069. KW 1878. KVAR 2795. KVA PF: .74 LAGGING
LOSSES THRU FEEDER: 2. KW ~3. KVAR 75. KVA

LOAD FROM: I?O2 ST2-A FEEDER AMPS: 395 VOLTAGE DROP: 0. %VD: .00
PROJECTED POWER FLOW: 2069. KW 1878. KVAR 2795. KVA PF: .74 LAGGING
LOSSES THRU FEEDER: 0. KW 0. KVAR 0. KVA

LOAD BUS: 2003 2A3 DESIGN VOLTAGE: 4160 LOAD VOLTAGE: 4010 %VD: 3.6
VOLTAGE ANGLE: -4.4 DEGREES-------------------------

PROJECTED SPECIAL BUS LOAD: 2013. KW 1058. KVAR
LOAD FROM: 2001 2A1 FEEDER AMPS: 483 VOLTAGE DROP: 70. %VD: 1.69
PROJECTED POWER FLOW: 2928. KW 1639. KVAR 3356. KVA PF: .87 LAGGING
LOSSES THRU FEEDER: 3. KW 112. KVAR 112. KVA

LOAD TO: 3005 2B5 TRANSF AMPS: 156 VOLTAGE DROP: 121. %VD: 2.91
PROJECTED POWER FLOW: 915. KW 581. KVAR 1084. KVA PF: .84 LAGGING
LOSSES THRU TRANSF: 14.8 KW 91.5 KVAR 92.6 KVA

LOAD BUS: 2004 2A4 DESIGN VOLTAGE: 4160 LOAD VOLTAGE: 4005 %VD: 3.7
VOLTAGE ANGLE: -3.9 DEGREES-------------------------

PROJECTED SPECIAL BUS LOAD: 1534. KW 812. KVAR
LOAD FROM: 2002 2A2 FEFDER AMPS: 395 VOLTAGE DROP: 75. %VD: 1.81
PROJECTED POWER FLOW: 2067. KW 1803. KVAR 2743. KVA PF: .75 LAGGING
LOSSES THRU FEEDER: 2. KW 75. KVAR 75. KVA

LOAD TO: 3006 2B6 TRANSF AMPS: 162 VOLTAGE DROP: 254. %VD: 6.10$
PROJECTED POWER FLOW: 532. KW 991. KVAR 1125. KVA PF: .47 LAGGING
LOSSES THRU TRANSF: 16.1 KW 103.1 KVAR 104.4 KVA

; LOAD BUS: 2006 Al DESIGN VOLTAGE: 4160 LOAD VOLTAGE: 4080 %VD: 1.9
l VOLTAGE ANGLE: -2.8 DEGREES-------------------------

LOAD TO: 2008 A3 FEEDER AMPS: 368 VOLTAGE DROP: 0. %VD: .00
PROJECTED POWER FLOW: 2336. KW 1147. KVAR 2602. KVA PF: .90 LAGGING
LOSSES THRU FEEDER: 0. KW 0. KVAR 0. KVA

|
:
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Attachnwnt 56
Calc 92 E-006541

DATE:23 JUL 92 TIME: 3 48 PM PAGE 10
T=50 SECONDS, ST #2 Unit 2 MSLB Unit 1 LOOP Page 10 0f l2

SYSTEM VOLT =0.9912, Red Train Steady State, Green Train Sequencing
ENTERGY OPERATIONS INC.

BALANCED VOLTAGE DROP AND LOAD FLOW ANALYSIS (SPECIAL BUS LOAD REPORT)
oooo*********************************************************************u***
VOLTAGE EFFECT ON LOADS MODELED TRANSFORMER VOLTAGE DROP MODELED
VOLTAGE DROP CRITERIA: BRANCH = 4.00 % BUS = 5.00
PER UNIT DRIVING VOLTAGE = .9912

LOAD FROM: 2902 ST2-A FEEDER AMPS: 368 VOLTAGE DROP: 0. %VD: .00
PROJECTED POWER FLOW: 2336. KU 1147. KVAR 2602. KVA PF: .90 LAGGING
LOSSES THRU FEEDER: 0. KW 0. KVAR 0. KVA

LOAD BUS: 2007 A2 DESIGN VOLTAGE: 4160 LOAD VOLTAGE: 4080 %VD: 1.9
VOLTAGE ANGLE: -2.8 DEGREES-------------------------

LOAD TO: 2009 A4 FEEDER AMPS: 222 VOLTAGE DROP: 0. %VD: .00
PROJECTED POWER FLOW: 1403. KW 709. KVAR 1572. KVA PF: .89 LAGGING
LOSSES THRU FEEDER: 0. KW 0. KVAR 0. KVA

LOAD FROM: 2902 ST2-A FEEDER AMPS: 222 VOLTAGE DROP: O. %VDs .00
PROJECTED POWER FLOW: 1403. KW 709. KVAR 1572. KVA PF: .89 LAGGING
LOSSES THRU FEEDER: 0. KW 0. KVAR 0. KVA

LOAD BUS: 2008 A3 DESIGN VOLTAGE: 4160 LOAD VOLTAGE: 4080 %VD: 1.9
VOLTAGE ANGLE: -2.8 DEGREES-------------------------

PROJECTED SPECIAL BUS LOAD: 1401. KW 613. KVAR
LOAD FROM: 2006 Al FEEDER AMPS: 368 VOLTAGE DROP: 0. %VD: .00
PROJECTED POWER FLOW: 2336. KW 1147. KVAR 2602. KVA PF: .90 LAGGING
LOSSES THRU FEEDER: 0. KW 0. KVAR 0. KVA

LOAD TO: 3105 B5 TRANSF AMPS: 152 VOLTAGE DROP: 109. %VD: 2.62
, PROJECTED POWER FLOW: 935. KW 534. KVAR 1077. KVA PF: .87 LAGGING
! LOSSES THRU TRANSF: 14.2 KW 91.7 KVAR 92.8 KVA

LOAD BUS: 2009 A4 DESIGN VOLTAGE: 4160 LOAD VOLTAGE: 4080 %VD: 1.9
VOLTAGE ANGLE: -2.8 DEGREES-------------------------

PROJECTED SPECIAL BUS LOAD: 851. KW 394. KVAR
LOAD FROM: 2007 A2 FEEDER AMPS: 222 VOLTAGE DROP: O. %VD: .00
PROJECTED POWER FLOW: 1403. KW 709. KVAR 1572. KVA PF: .89 LAGGING
LOSSES THRU FEEDER: O. KW 0. KVAR 0. KVA

LOAD TO: 3106 B6 TRANSF AMPS: 90 VOLTAGE DROP: 24. %VD: .57
PROJECTED POWER FLOW: 552. KW 315. KVAR 636. KVA PF: .87 LAGGING
LOSSES THRU TRANSF: 5.0 KW 32.0 KVAR 32.4 KVA

f

!

|
|

!
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Attachment 56
Calc 92 E-0065-01

DATE!23 JUL 92 TIME: 3 48 PM PAGE 11
T=50 SECONDS, ST #2 Unit 2 MSLB Unit 1 LOOP p"3,33 g "n
SYSTEM VOLT =0.9912, Red Train Steady State, Green Train Sequencing
ENTERGY OPERATIONS INC.

BALANCED VOLTAGE DRGP AND LOAD FLOW ANALYSIS (SPECIAL BUS LOAD REPORT)
co************************************(***A**********************************

| VOLTAGE EFFICT ON LOADS MODELED TRANSFORMER VOLTAGE DROP MODELED
VOLTAGE DROP CRITERIA: BRANCH = 4.00 % BUS = 5.00'

PER UNIT DRIVING VOLTAGE = .9912

LOAD BUS: 2901 ST2-CLR DESIGN VOLTAGE: 4160 LOAD VOLTAGE: 4111 %VD: 1.2
VOLTAGE ANGLE: -2.1 DEGREES-------------------------

LOAD TO: 2902 ST2-A FEEDER AMPS: 1460 VOLTAGE DROP: 31. %VD: .74
'

PROJECTED POWER FLOW: 8743. KW 5626. KVAR 10397. KVA PF: .84 LAGGING
LOSSES THRO FEEDER: 3. KW 141. KVAR 141. KVA

LOAD FROM: 200 161KV APL AND: 1200 H BUSES 3WXFMR AMPS: 1460
PROJECTED POWER FLOW: 8743. KW 5626. KVAR 10397. KVA PF: .84 LAGGING -

***XFMR TAPS -2.5%***

LOAD BUS: 2902 ST2-A DESIGN VOLTAGE: 4160 LOAD VOLTAGE: 4080 %VD: 1.9
VOLTAGE ANGLE: -2.8 DEGREES-------------------------

LOAD TO: 2001 2A1 FEEDER AMPS: 483 VOLTAGE DROP: 0. %VD: .00
L PROJECTED POWER FLOW: 2931. KW 1752. KVAR 3415. KVA PF: .86 LAGGING

LOSSES THRU FEEDER: O. KW 0. KVAR 0. KVA

LOAD TO: 2002 2A2 FEEDER AMPS: 395 VOLTAGE DROP: O. %VD: .00
_ PROJECTED POWER FLOW: 2069. KW 1878. KVAR 2795. KVA PF: .74 LAGGING

LOSSES THRU FEEDER: 0. KW 0. KVAR 0. KVA

LOAD TO: 2006 Al FEEDER AMPS: 368 VOLTAGE DROP: 0. %VD: .00
g PROJECTED POWER FLOW: 2336. KW 1147. KVAR 2602. KVA PF: .90 LAGGING o

LOSSES Ti!RU FEEDER: 0. KW 0. KVAR 0. KVA

LOAD TO: 2007 A2 FEEDER AMPS: 222 VOLTAGE DROP: O. %VD: .00
i PROJECTED POWER FLOW: 1403. KW 709. KVAR 1572. KVA PF: .89 LAGGING

LOSSES THRU FEEDER: 0. KW 0. KVAR 0. KVA
_

LOAD FROM: 2901 ST2-CLR FEEDER AMPS: 1460 VOLTAGE DROP: 31. %VD: .74
PROJECTED POWER FLOW: 8740. KW 5486. KVAR 10319. KVA PF: .85 LAGGING

p' LOSSES THRU FEEDER: 3. KW 141. KVAR 141. KVA

. LOAD BUS: 3005 2B5 DESIGN VOLTAGE: 480 LOAD VOLTAGE: 449 %VD: 6.5$"

! VOLTAGE ANGLE: -8.3 DEGREES "-------------------------

PROJECTED SPECIAL BUS LOAD: 930. KW 490. KVAR
LOAD FROM: 2003 2A3 TRANSF AMPS: 13'.9 VOLTAGE DROP: 14. %VD: 2.91
PROJECTFD POWER FLOW: 900. KW 490. KVAR 1025. KVA PF: .88 LAGGING
LOSSES THRU TRANSF: 14.8 KW 91.5 KVAR 92.6 KVA

:

A
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Attachment 56

"fef2
~

PAGE 12DATE:23 JUL 92 TIME: 3 48 PM 12-T=50 SECONDS, ST #2 Unit 2 MSLB Unit 1 LOOP
SYSTEM VOLT =0.9912, Red Train Steady State, Green Train Sequencing
ENTERG7 OPERATIONS INC.

BALANCED VOLTAGE DROP AND LOAD FLOW ANALYSIS (SPECIAL BUS LOAD REPORT)
eeee*************************************************************************
V0LTAGE EFFECT ON LOADS MODELED TRANSFORMER VOLTAGE DROP MODELED
VOLT?GE 9 ROP CF?TERIA: BRANCH = 4.00 % BUS = 5.00
PER UNIT DRIVINJ VOLTAGE = .9912

LOAD BUS: 3006 2B6 DESIGN VOLTAGE: 480 LOAD VOLTAGE: 433 %VD: 9.8$
VOLTAGE ANGLE: -5.8 DEGREES-------------------------

PROJECTED SPECIAL BUS LOAD: 121. KW 592. KVAR
NET BRANCH DIVERSITY LOAD: 395. KW l'6. KVAR

LO D FROM: 2004 2A4 TRANSF AMPS: 1371 VOLTAGE DROP: 29. %VD: 6.10$A
PROJECTED POWER FLOW: 516. KW 888. KVAR 1027. KVA PF: .50 LAGGING
LOSSES THRU TRANSF: 16.1 KW 103.1 KVAR 104.4 KVA

LOAD BUS: 3105 B5 DESIGN VOLTAGE. 480 LOAD VOLTAGE: 458 %VD: 4.5
VOLTAGE ANGLE: -6.8 DEGREES-------------------------

PROJECTED SPECIAL BUS LOAD: 921. KW 442. KVAR
LOAD FROM: 2008 A3 TRANSF AMPS: 1287 VOLTAGE DROP: 13. %VD: 2.62
PROJECTED POWER FLOW: 921. KW 442. KVAR 1022. KVA PF: .90 LAGGING
LOSSES THRU TRANSF: 14.2 KW 91.7 KVAR 92.8 KVA

LOAD BUS: 3106 B6 DESIGN VOLTAGE: 480 LOAD VOLTAGE: 468 %VD: 2.5
VOLTAGE ANGLE: -5.1 DEGREES-------------------------

PROJECTED SPECIAL BUS LOAD: 547. KW 283. KVAR
LOAD FROM: 2009 A4 TRANSF AMPS: 760 VOLTAGE DROP: 3. %VD: .57
PROJEr FED POWER FLOW: 547. KW 283. KVAR 616. KVA PF: .89 LAGGING
LOSSES THRU TRANSF: 5.0 KW 32.0 KVAR 32.4 KVA

17 BUSES

*** T O T A L SYSTEM L 0 S S E S ***
89. KW 1137. KVAR

*** WARNING *** STUDY CONTAINS 4 VOLTAGE CRITERIA VIOLATIONS
VIOLATIONS DENOTED BY ($) AT BUS AND BRANCH %VD LOCATIONS

:

c

!

i
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Attadunent $7
Colc 93 E-0065 01
Page 1 of 12

1

l

T=50 SECONDS, ST #2 Unit 2 MSLB Unit 1 LOOP
SYSTEM VOLT =0.9912, Green Train Steady Stato, Red Train Sequencing
ENTERGY OPERATIONS INC.

I
DATE: 23 JUL 92
TIME: 4 5 -H

__ ............._________............__...________ .....____ ..__.. _..__...._
ALL INFORMATION PRESENTED IS FOR REVIEW, APPROVAL
INTERPRETATION AND APPLICATION BY A REGISTERED
ENGINEER ONLY
. _ . . . . . . . . _ _ _ _ _ _ - . _ _ _ _ . . . . . . - - . . _ _ _ _ . . . . - _ _ _ . . _ _ _ . _ . . . . . . . _ _ _ _ . . . . _ _ . . . . . .

-DAPPER (LOAD FLOW AND VOLTAGE DROP MINI / MICRO VERSION 3.5 LEVEL 2.1)
COPYRIGHT SKM SYSTEMS ANALYSIS, INC. 1983
_____________ .__.-_.. ...___........ ____..... ___. ... ______..____________

+
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IAttatimunt S7
Colc 92 E-0065 01

DATE:33 JUL 93 TIME: 4 5 -M Pap 2 M 12 PAGE 2
T=50 SECONDS, ST #2 Unit 2 MSLB Unit 1 LOOP
SYSTEM VOLT =0.9912, Green Train Steady State, Red Train Sequencing ,

' '

ENTERGY OPERATIONS INC.

FEEDER DATA
..oc..................=..,===.u...............................................

FEEDER FROM FEEDER TO QTY VOLTS LENGTH FEEDER DESCRIPTION
NO NAME- NO NAME /PH L-L SIZE TYPE DUCT INSUL

....... .....................==.........==.................. ......===........

1 SYSTEM 200 161KV APL 1 161000. 1000. FT 1

IMPEDANCE: 3.1131 + J19.4200 OHMS /M FEET |
|

2001 2A1 2003 2A3 1 4160. 1000. FT
IMPEDANCE: .0047 + J .1600 OHMS /M FEET

3001 2A1 2902 ST2-A 1 4160. 2000. FT
IMPEDANCE: .0000 + J .0000 OHMS /M FEET

3003 2A2 2004 2A4 1 4160. 1000. FT
IMPEDANCE: .0047 + J .3600 OHMS /M FEET

3002 2A2 2902 ST2-A 1 4160. 1000. FT
IMPEDANCF: .0000 + J .0000 OHMS /M FEET

3006 Al 2008 A3 1 4160. 1000. FT
IMPEDANCE: .0000 + J .0000 OHMS /M FEET

3007 A2 2009 A4 1 4160. 1000. FT
IMPEDANCE: .0000 + J .0000 OHMS /M FEET

3901 ST2-CLR 2902 ST2-A 1 4160. 2000. FT
IMPEDAACE: .0005 + J .0220 OHMS /M FEET

2902 ST2-A 2006 A1 1 4160. 1000. FT
IMPEDANCE: .0000 + J .0000 OHMS /M FEET

3902 ST2-A 2007 A2 3 4160. 1000. FT
IMPEDANCE: .0000 + J .0000 OHMS /M FEET

========.....=======================r,==u u======-====.n================ -====

SOURCE BUS THEVENIN EQUIVALENT IMPEDANCE: .000000000 + J .000000000 OHMS
Calculated From Largest 3-PHASE Fault Contribution
..========-====================================...======~=====================

, - - + ~_ ,x, . - ._ -- + . , _ . . , e - ...,,~.1- . .
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Attaciunent 57
Calc 92 E-0065-01

PAGE 3DATE:23 JUL 92 TIME: 4 5 -M giape 3 or 32
T=50 SECO!1DS, ST #2 Unit 2 MSLB Unit 1 LOOP
SYSTEM VOLT =0.9912, Green Train Steady State, Rod Train Sequencing
E11TERGY OPERATIO!1S Ilic.

T R A 11 S F 0 R M E R DATA
=======r....===================================================================
PRIMARY RECORD VOLTS PRI * SECOllDARY RECORD VOLTS SEC 110MI!1 AL

110 liAME L-L FLA 110 11 AME L-L FLA KVA
==============================================================================

2003 2A3 4055. 142. 3005 2B5 480. 1203. 1000.0
IMPEDA11CE: 1.2315 + J 7.6110 PERCE!1T

2004 2A4 4055. 142. 3006 2B6 480. 1203. 1000.0
IMPEDAliCE: 1.2438 + J 7.9432 PERCE11T

2008 A3 4055. 142. 3105 B5 480. 1203. 1000.0
IMPEDAliCE: 1.2396 + J 8.0046 PERCE11T

2009 A4 4055. 142. 3106 B6 480. 1203. 1000.0
IMPEDA11CE: 1.2532 + J 8.0126 PERCE11T ,

_

_ _ _ - - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
g
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Attuclumnt $7
Cole 92 l>0065-01

E*/'E: 23 JUL 92 TIME: 4 5 -M Page 4 of 12 PAGE 4
T=50 SEC0!LS, ST #2 Unit 2 MSLB Unit 1 Loop
SYSTEM VOLT.O.9912, Green Train Steady State, Red Train Sequencing I

EllTERGY OPERATIOliS Ilic.

T R A 11 S F 0 R M E R DATA (TliREE WIllDIliG)
..........................................................................,...

BUS VOLTS * BRAliC11 % IMPEDAllCE liOMIllAL
DATA 11 0 NAME L-L- * DATA P. X KVA

.............. .......=........=...................,........ .... ............

PRIMARY 200 161KV APL 161000. * PRI-SEC .2000 + J 4.7800 15000.0
SECONDARY 1200 11 BUSES 6900. * PRI-TER .1900 + J 4.6000 12600.0
TERTIARY 2901 ST2-CLR 4160. * SEC-TER .3700 + J 8.9000 12600.0
PRIMARY FIXED TAP: -2.5 % |

| 1

i

r

(

|
|

C

. _ . . . ._,_,,s.~. . -_
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i
Attocimunt 57 '

Colc 92.E 0065 01DATE:23 JUL 93 TIME: 4 5 -M Page 5 of 11 PAGE S
T=50 SECONDS, ST #2 Unit 2 MSLB Unit 1 LOOP
SYSTEM VOLT =0.9912, Green Train Steady State, Red Train Sequencing
ENTERGY OPERATIONS INC.

B R A N C 11 L0AD DATA
.....................==......................................................

FROM / TO BR. CONSTANT KVA CONSTANT Z CONSTANT I FLOW !
BUS / BUS TYPE KVA iPF KVA %PF KVA %PF DIR.

................ ...........~,........................=. ........ ...........

1 SYSTEM i
200 161h7 APL FEEDER 593 -81.0

2001 2A1
3003 2A3 FEEDER 593 -Pl.0
3902 ST2-A FEEDER 593 -81.0 REV

3902, ST2-CLR
2902 ST2-A FEEDER 593 -81.0

,

300 161KV APL
2901 ST2-CLR TRANS. 593 -81.0 i

f-

3003 2A3
3005 2B5 TRANS. 59's -81.0

,

, + - - * ,.,.,e ,. , ,,e ,, .. - - , , . , , . - - . - - , , , .,c-. -e, , .--n - - - ,.. .,, , -me - - - .
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Attactunent 57
Calc 92 E-0065-01

DATE:23 JUL 92 TIME: 4 5 -M l' age 6 or l2 PAGE 6
T=50 SECONDS, ST #2 Unit 2 MSLB Unit 1 LOOP

.
SYSTEM VOLT =0.9912, Green Train Steady State, Red Train Sequencing

~

EliTERGY OPEPAT1011S INC.

BUS SPECIAL STUDY DATA
======r..========================================================a2u===========

0 NO * 11AME * KW * KVAR * LOAD /GEllERATIOli
===========================n===========u======================================

2003 2A3 1535. 813. Cv!1STAliT FVA LOAD

2004 2A4 1534, 812. CONSTANT KVA LOAD
2008 A3 1401. 613. CONSTA 11T KVA LOAD
2009 A4 851. 394. CONSTA!4T KVA LOAD
3005 2B5 149. 728. CONSTANT Z LOAD
3006 2B6 850. 463. CONSTANT KVA LOAD

3105 B5 v21. 442. CONSTANT KVA LOAD
3106 B6 547. 283. CONSTANT EVA LOAD

_

-

' " ' ' " ' '
_ _________- _ _ --_ __--_____.__ -_ _ . - - - _ _ _ _ _
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Attaciunent 57
Ccle 92 E-0065-01

PAGE 7DATE2 23 JUL 92 TIME: 4 5 -M page 7 or 13
T=50 SECONDS, ST #2 Unit 2 MSLB Unit 1 LOOP
SYSTEM VOLT =0.9912, Green Train Steady State, Red Train Sequencing
ENTERGY OPERATIONS INC.

*** SOLUTION COMMENTS ***
=========================

SOLUTION PARAMETERS

PER UNIT DRIVING VOLTAGE : .9912
BRANCH VOLTAGE CRITERIA : 4.00 %
BUS VOLTAGE CRITERIA : 5.00 %
EXACT (ITERATIVE) SOLUTIOli : YES
TRANSFORMERS MODELED : YES

<< PERCENT VOLTAGE DROPS ARE BASED ON NOMINAL DESIGN VOLTAGES >>

TOF SIZE: 58

LARGEST LOAD: 1737.01 KVA
CO!NERGENCE CRITERIA: .087 KVA
LARGEST BUS MISMATCH 2003 2A3 111.430 KVA
LARGEST BUS MISMATCH 3006 2B6 13.492 KVA
LARGEST BUS MISMATCH 3006 2B6 1.804 KVA
LARGEST BUS HISMATCH 3006 2B6 .234 KVA
LARGEST BUS MISMATCH 3006 2B6 .030 KVA

,

i

!

I

l

!
!

_-,._ . . _ . _ _ . . , _ , _- . . . - . , , _ _ . . . . . _ - , _ _ _ _ _ _ _ . . . . - _ _ . . , _ .___, _
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Attadunent $7
Cale 92 E4065-01

DATE:23 JUL 92 TIME: 4 5 -M pag.g g g; PAGE 8 >

T=50 SECONDS, ST #2 Unit 2 MSLB Unit 1 LOOP
SYSTEM VOLT =0.9912, Green Train Steady State, Red Train Sequencing '

ENTERGY OPERATIONS INC.

BALANCED VOLTAGE DROP AND LOAD FLOW ANALYSIS (SPECIAL BUS LOAD REPORT)
onee*************************************************************************
VOLTAGE EFFECT ON LOADS MODELED TRANSFORMER VOLTAGE DROP MODELED
VOLTAGE DROP CRITERIA: BRANCH = 4.00 % BUS = 5.00
PER UNIT DRIVING VOLTAGE = .9912

LOAD BUS: 1 SYSTEM DESIGN VOLTAGE:161000 LOAD VOLTAGE:159583 %VD: .9
VOLTAGE ANGLE: .0 DEGREES-------------------------

LOAD TO: 200 161XV APL FEEDER AMPS: 37 VOLTAGE DROP: 867. %VD: .54
PROJECTED POWER FLOW: 8326. KW 5807. KVAR 10151. KVA PF: .82 LAGGING
LOSSES THkU FEEDER: 13. KW 79. KVAR 80. KVA

LOAD FROM: **** SOURCE FEEDER AMPS: 37 VOLTAGF DROP: O. %VD: .00
PROJECTED POWER FLOW: 8326. KW 5807. KVAR 10151. KVA PF: .82 LAGGING
LOSSES THRU FEEDER: O. KW 0. KVAR 0. KVA

LOAD BUS: 200 161KV APL DESIGN VOLTAGE:161000 LOAD VOLTAGE:158716 %VD: 1.4
VOLTAGE ANGLE: 3 DEGREES--~~---------------------

LOAD FROM: 1 SYSTEM FEEDER AMPS: 37 VOLTAGE DROP: 867. %VD: .54
PROJECTED POWER FLOW: 8314. KW 5728. KVAR 10096. KVA PF: .82 LAGGING
LOSSES THRU FEEDER: 13. KW 79. KVAR 80. KVA

LOAD TO: 1200 H BUSES AND: 2901 ST2-CLR 3WXFMR AMPS: 37
PROJECTED POWER FLOW: 8314. KW 5729. KVAR 10096. KVA PF: .82 LAGGING

***XFMR TAPS -2.5%***

LOAD BUS: 1200 H BUSES *** NO LOAD SPECIFIED ***

LOAD BUS: 2001 2A1 DESIGN VOLTAGE: 4160 LOAD VOLTAGE: 4087 %VD: 1.7
VOLTAGE ANGLE: -2.6 DEGREES---------------~~--------

LOAD TO: 2003 2A3 FEEDER AMPS: 411 VOLTAGE DROP: 78. %VD: 1.87
PROJECTED PCWSR FLOW: 2157. KW 1949. KVAR 2907. KVA PF: .74 LAGGING
LOSSES THRU FEEDER: 2. KW 81. KVAR 81. KVA

LOAD FROM: 2902 ST2-A FEEDER AMPS: 411 VOLTAGE DROP: 0. %VD: .00
PROJECTED POWER FLOW: 2157. KW 1949. KVAR 2907. KVA PF: .74 LAGGING
LOSSES THRU FEEDER: 0. KW 0. KVAR 0. KVA

I

!
;

'

- . . _ - . . - . - _ . _ __ . . . - - . - - . , _ _ _ _ - . . . - - _ _ - . . _ . _--
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Attachment 57
Cv!c 92-E-0065-01

DATE:23 JUL 92 TIME: 4 5 -M Pap 9 ef 12 PAGE 9
T=50 SECONDS, ST #2 Unit 2 MSLB Unit 1 LOOP
SYSTEM VOLT =0.9912, Green Train Steady State, Red Train Sequencing
ENTERGY OPERATIONS INC.

BALANCED VOLTAGE DROP AND LOAD FLOW ANALYSIS (SPECIAL BUS LOAD REPORT)
ocoo******************************a******************************************
VOLTAGE EFFECT ON LOADS MODELED TRANSFORMER VOLTAGE DROP MODELED |
VOLTAGE DROP CRITERIA: BRANCH = 4.00 % BUS = 5.00 |

PER UNIT DRIVING VOLTAGE = .9912

|
'

LOAD BUS: 2002 2A2 DESIGN VOLTAGE: 4160 LOAD VOLTAGE: 4087 %VD: 1.7
VOLTAGE ANGLE: -2.6 DEGREES---------------------.---

LOAD TO: 2004 2A4 FEEDER AMPS: 395 VOLTAGE DROP: 58. %VD: 1.39
PROJECTED POWER FLOW: 2399. KW 1434. KVAR 2795. KVA PF: .86 LAGGING
LOSSES THRU FEEDER: 2. KW 75. KVAR 75. KVA

LOAD FROM: 2902 ST2-A FEEDER AMPS: 395 VOLTAGE DEsP: O. %VD: .00
PROJECTED POWER FLOW: 2399. KW 1434. KVAR 2795. KVA PF: .86 LAGGING
LOSSES THRU FEEDER: O. KW 0. KVAR 0. KVA

LOAD BUS: 2003 2A3 DESIGN VOLTAGE: 4160 LOAD VOLTAGE: 4009 %VD: 3.6
VOLTAGE ANGLE: -3.8 DEGREES-------------------------

PROJECTED SPECIAL BUS LOAD: 1535. KW 813. KVAR
LOAD FROM: 2001 2A1 FEEDER AMPS: 411 VOLTAGE DROP: 78. %VD: 1.87
PROJECTED POWER FLOW: 2155. KW 1868. KVAR 2852. KVA PF: .76 LAGGING
LOSSES THRU FEEDER: 2. hW 81. KVAR 81. KVA

LOAD TO: 3005 2B5 TRANSF AMPS: 176 VOLTAGE DROP: 263. %VD: 6.33S
PROJECTED POWER FLOW: 620. KW 1055. KVAR 1223. KVA PF: .51 LAGGING
LOSSES THRU TRANSF: 18.9 KW 116.5 KVAR 31G.0 KVA

LOAD BUS: 2004 2A4 DESIGN VOLTAGE: 4160 LOAD VOLTAGE: 4030 %VD: 3.1
VOLTAGE ANGLL: -3.9 DEGREES-------------------------

PROJECTED SPECIAL BUS LOAD: 1534. KW 812. KVAR
LOAD FROM: 2002 2A2 FEEDER AMPS: 395 VOLTAGE DROP: 58. %VD: 1.39
PROJECTED POWER FLOW: 2397. KW 1359. KVAR 2756. KVA PF: .87 LAGGING
LOSSES THRU FEEDER: 2. KW 75. KVAR 75. KVA

LOAD TO: 3006 2B6 TRANSF AMPS: 146 VOLTAGE DROP: 114. %VD: 2.74
PROJECTED POWER FLOW: 863. KW 547. KVAR 1022. KVA PF: .84 LAGGING
LOSSES THRU TRANSF: 13.2 KW 84.0 KVAR 85.0 KVA

LOAD BUS: 2006 Al DESIGN VOLTAGE: 4160 LOAD VOLTAGE: 4087 %VD: 1.7
VOLTAGE ANGLE: -2.6 DEGREES-------------------------

LOAD TO: 2008 A3 FEEDER AMPS: 368 VOLTAGE DROP: 0. %VD: .00
PROJECTED POWER FLOW: 2336. KW 1146. KVAR 2602. KVA PF: .90 LAGGING
LOSSES THRU FEEDER: O. KW 0. KVAR 0. KVA

i
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Atladunent 57
Cele 92 E-0065-01

DATE 23 JUL 92 TIME: 4 5 -M Prge 10 er l2 PAGE 10
T=50 SECONDS, ST #2 Unit 2 MSLB Unit 1 LOOP
SYSTEM VOLT =0.9912, Green Train Steady State, Red Train Sequencing
ENTERGY OPERATIONS INC.

BALANCED VOLTAGE DROP AND LOAD FLOW ANALYSIS (SPECIAL BUS LOAD REPORT)
6606*******************************************h*****************************
VOLTAGE EFFECT ON LOADS MODELED TRANSFORMER VOLTAGE DROP MODELED
VOLTAGE DROP CRITERIA: BRANCH = 4.00 % BUS = 5.00
PER UNIT DRIVING VOLTAGE = .9912

LOAD FROM: 2902 ST2-A FEEDER AMPS: 368 VOLTAGE DROP: O. %VD: .00
PROJECTED POWER FLOW: 2336. KW 1146. KVAR 2602. KVA PF: .90 LAGGING
LOScr.S THRU FEEDER: 0. KW 0. KVAR 0. KVA

LOAD BUS: 2007 A2 DESIGN VOLTAGE: 4160 LOAD VOLTAGE: 4087 %VD: 1.7
VOLTAGE ANGLE: -2.6 DEGREES-------------------------

LOAD TO: 2009 A4 FEEDER AMPS: 222 VOLTAGE DROP: O. %VD: .00
PROJECTED POWER FLOW: 1403. KW 709. KVAR 1572. KVA PF: .89 LAGGING
LOSSES THRU FEEDER: O. KW 0. KVAR 0. XVA

LOAD FROM: 2902 ST2-A FEEDER AMPS: 222 VOLTAGE DROP. O. %VD: .00
PROJECTED POWER FLOW: 1403. KW 709. KVAR 1572. KVA PF: .89 LAGGING
LOSSES THRU FEEDER: O. KW 0. KVAR 0. KVA

LOAD' BUS: 2008 A3 DESIGN VOLTAGE: 4160 LOAD VOLTAGE: 4087 %VD: 1.7
VOLTAGE ANGLE: -2.6 DEGREES----------- -------------

PROJECTED SPECIAL BUS LOAD: 1401. KW G13. KVAR
LOAD FROM: 2006 Al FEEDER AMPS: 368 VOLTAGE DROP: O. %VD: .00
PROJECTED POWER FLOW: 2336. KW 1146. KVAR 2602. KVA PFt .90 LAGGING
LOSSES THRU FEEDER: O. KW 0. KVAR 0. KVA

LOAD TO: 3105 B5 TRANSF AMPS: 152 VOLTAGE DROP: 108. %VD: 2.60
PROJECTED POWER FLOW: 935. KW 533. KVAR 1076. KVA PF: .87 LAGGING
LOSSES THRU TRANSF: 14.1 KW 91.3 KVAL 92.4 KVA

?

LOAD BUS: 2009 A4 DESIGN VOLTAGE: 4160 LOAD VOLTAGE: 4087 %VD: 1.7
VOLTAGE ANGLE: -2.6 DEGREES-------------------------

PROJECTED SPECIAL BUS LOAD: 851. KW 394. KVAR
LOAD FROM: 2007 A2 FEEDER AMPS: 222 VOLTAGE DROP: 0. %VD: .00
PROJECTED POWER FLOW: 1403. KW 709. KVAR 1572. KVA PF:- .89 LAGGING
LOSSES THRU FEEDER: 0. KW 0. KVAR 0. KVA

LOAD TO: 3106 B6 TRANSF AMPS: 90 VOLTAGE DROP: 23. %VD: .56
-PROJECTED POWER FLOW: 552. KW 315. KVAR 635. KVA PF: .87 LAGGING
LOSSES THRU TRANSF: 5.0 KW 31.8 KVAR 32.2 KVA

., . -- ., .- -- - . . -- - - _ - - - - - - . -
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Att chment $7
Cdc 92 E-0065 01

DATE:23~JUL 92 TIME: 4 5 -M Pne11d12 PAGE 11
1T=50 SECONDS, ST #2 Unit 2 MSLB Unit 1 LOOP
|

SYSTEM VOLT =0.9912, Green Train Steady State, Pod Train Sequencing
ENTERGY OPERATIONS INC.

BALANCED VOLTAGE DROP AND LOAD FLOW ANALYSIS (SPECIAL BUS LOAD REPORT)
ocoo*************************************************************t.**********

I' VOLTAGE EFFECT ON LOADS MODELED TRANSFORMER VOLTAGE DROP MODELED
VOLTAGE DROP CRITERIA: BRANCH = 4.00 % BUS = 5.00
PER UNIT DRIVING VOLTAGE = .9912

LOAD DUS: 2901 ST2-CLR DESIGN VOLTAGE: 4160 LOAD VOLTAGE: 4117 %VD: 1.0
VOLTAGE ANGLE: -2.0 DEGREES-------------------------

LOAD TO: 2902 ST2-A FEEDER AMPS: 1386 VOLTAGE DROP: 29. %VD: .71
PROJECTED POWFR FLOW: 8299. KW 5364. KVAR 9881. KVA PF: .84 LAGGING
LOSSES THRU FEEDER: 3. KW 127. KVAR 127. KVA

LOAD FROM: 200 161KV APL AND: 1200 H BUSES 3WXFMR AMPS: 1386
PROJECTED POWER FLOW: 8299. KW 5364. KVAR 9881. KVA PF. .84 LAGGING

***XFMR TAPS -2.5%***

LOAD BUS: 2902 ST2-A DESIGN VOLTAGE: 4160 LOAD VOLTAGE: 4087 %VD: 1.7
VOLTAGE ANGLE: -2.6 DEGREES-------------------------

LOAD TO: 2001 2A1 FEEDER AMPS: 411 VOLTAGE DROP: 0. %VD: .00
PROJECTED POWER FLOW: 2157. KW 1949. KVAR 2907. KVA PF: .74 LAGGING
LOSSES THRU FEEDER: O. KW 0. KVAR- O. KVA

LOAD TO: 2002 2A2 FEEDER AMPS: 395 VOLTAGE DROP: O. %VD: .00
PROJECTED FOWER FLOW: 2399. KW 1434. KVAR 2795. KVA PF: .86 LAGGING
LOSSES THRU FEEDER: 0. KW 0. KVAR 0. KVA

LOAD TO: 2006 Al FEEDF.R AMPS: 368 VOLTAGE DROP: O. %VD: .00
PROJECTED POWER FLOW: 2336. KW 2146. KVAR 2602. KVA PF: .90 LAGGING
LOSSES THRU FEEDER: 0. KW 0. KVAR 0. KVA

LOAD TO: 2007 A2 FEEDER AMPS: 222 VOLTAGE DROP: O. %VD: .00
.

PROJECTED POWER FLOW: 1403. KW 709. KVAR 1572. KVA PF: .89 LAGGING
LOSSES THRU FEEDER: .0. KW 0. KVAR 0. KVA

LOAD FROM: 2901 ST2-CLR FEEDER AMPS: 1386 VOLTAGE DROP: 29. %VD: .71
PROJECTED POWER FLOW:- 8296. KW !5238. KVAR 9811. KVA PF: .85 LAGGING
LOSSES THRU FEEDER: 3. KW 127. KVAR 127. KVA

LOAD BUS: 3005 2B5 DESIGN VOLTAGE: 480 LOAD VOLTAGE: 432 %VD: 9.9$
VOLTAGE ANGLE: -6.0 DEGREES-------------------------

PROJECTED SPECIAL BUS LOAD: 121. KW 590. KVAR
NET BRANCH DIVERSITY LOAD: 480. KW 348. KVAR

LOAD FROM* 2003 2A3 TRANSF AMPS: 1488 VOLTAGE DROP: 30. %VD: 6.33$
. PROJECTED POWER FLOW: 601. KW 938. KVAR 1114. KVA PF: .54 LAGGING
LOSSES THRU TRANSF: 18.9 KW 116.5 KVAR 118.0 KVA

. - - ._ _ , -. . _ , _ _
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| . Attachment 57
Cale 92-E-0065-01

DATE:23 JUL 92 TIME: 4 5 -M PAGE 12page 32 or g3
T=50 SECONDS, ST #2 Unit 2 MSLB Unit 1 LOOP
SYSTEM VOLT =0.9912, Green Train Steady State, Led Train Sequencing
ENTERGY OPERATIONS INC.

BALANCED VOLTAGE DRCP AND LOAD FLOW ANALYSIS (SPECIAL BUS LOAD REPORT)
co*o******o******************************************************************
VOLTAGE EFFECT ON LOADS MODELED TRANSFORMER VOLTAGE DROP MODELED
VOLTAGE DROP CRITERIA: BRANCH = 4.00 % BUS = 5.00
PER UNIT DRIVING VOLTAGE = .9912

LOAD BUS: 3006 2B6 DESIGN VOLTAGE: 480 LOAD VOLTAGE: 452 %VD: 5.9$
VOLTAGE ANGLE: -7.7 DEGREES-------------------------

s

Y PROJECTED SPECIAL BUS LOAD: 850. KW 463. KVAR
LOAD FROM: 2004 2A4 TRANSF AMPS: 1237 VOLTAGE DROP: 13. %VD: 2.74
PROJECTED POWER FLOW: 850. KW 463. KVAR 968. KVA PF: .88 LAGGING
LOSSES THRU TRANSF: 13.2 KW 84.0 KVAR 85.0 KVA

LOAD BUS: 3105 B5 DESIGN VOLTAGE: 48C LOAD VOLTAGE: 459 %VD: 4.3
VOLTAGE ANGLE: -6.7 DEGREES-------------------------

PROJECTED SPECIAL BUS LOAD: 921. KW 442. KVAR
LOAD FROM: 2008 A3 TRANSF AMPS: 1285 VOLTAGE DROP: 12. %VD: 2.60
PROJECTED POWER FLOW: 921. KW 442. KVAR 1022. KVA PF: .9C LAGGING
LOSSES ThRU TRANSF: 14.1 KW 91.3 LVAR 92.4 KVA

LOAD BUS: 3106 B6 DESIGN VOLTAGE: 480 LOAD VOLTAGE: 469 %VD: 2.3
VOLTAGE ANGLE: -5.0 DEGREES-------------------------

PROJECTED SPECIAL BUS LOAD: 547. KW 283. KVAR
LOAD FROM: 2009 A4 TRANSF AKPS: 758 VOLTAGE DROP: 3. %VD: .56
PROJECTED POWER FLOW: 547. KW 283. KVAR 616. KVA PF: .89 LAGGING

T LOSSES THRU TRANSF: 5.0 KW 31.8 KVAR 32.2 KVA

17 BUSES

*** T O T A L SYSTEM L0SSES ***
86. KW 1049. KVAR

*** WARNING *** STUDY CCN7 aINS 4 VOLTAGE CRITERIA VIOLATIONS^

VIOLATIONS DENOTED BY ($) AT BUS AND BRANCH %VD LOCATIONS

3

'9

a

k

'-

-
.
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Attachment 58
Colc 92-E406541
Ege l of 12

.

.T=60 SECONDS, ST #2 Unit 2 MSLB Unit 1 LOOP
SYSTEM VOLT =0.9912, Red Train Steady State, Green Train Sequencing
ENTERGY OPERATIONS INC.

DATE:.23 JUL 92
TIME: 4 10 PM

______________________________________________________________________________

ALL INFORMATION PRESENTED IS FOR REVIEW, APPROVAL
INTERPRETATION AND APPLICATION BY A REGISTERED
ENGINEER ONLY

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . .__..________________________________________________________

DAPPER (LOAD FLOW ?i?D VOLTAGE DROP MINI / MICRO VERSION 3.5 LEVEL 2.1)
COPYRIGHT.SKM SYSTEMC ANALYSIS, INC. 1983
_______________________.______________________________________________________

1

!
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Attachment 58
Calc 92-E-0065-01

PAGE 2DATE:23 JUL 92 TIME: 4 10 PM page 2 g 12
T=60 SECONDS, ST #2 Unit 2 MSLB Unit 1 LOOP
SYSTEM VOLT =0.9912, Red Train Steady State, Green Train Sequencing
ENTERGY OPERATIONS INC.

FEEDEh DATA
==============================================================================
FEEDER FROM FEEDER TO QTY VOLTS LENGTH FEEDER DESCRIPTION

NO NAME NO NAME /PH L-L SIZE TYPE DUCT INSUL
==============================================================================

1 SYSTEM 200 161KV APL 1 161000. 1000. FT
IMPEDANCE: 3.1131 + J19.4200 OHMS /M FEET

2001 2A1 ?003 2A3 1 4160. 1000. FT
IMPEDANCE: .0047 + J .1600 OHMS /M FEET

2001 2A1 2902 ST2-A 1 4160. 1000. FT
IMPEDANCE: .0000 + J .0000 OHMS /M FEET

2002 2A2 2004 2A4 1 4160. 1000. FT
IMPEDANCE: .0047 + J .1600 OHMS /M FEET

2002 2A2 2902 ST2-A 1 4160. 1000. FT ,

IMPEDANCE: .0000 + J .0000 OHMS /M FEET
'

2006 A1 2008 A3 1 4160. 1000. FT
IMPEDA"CE: .0000 + J .0000 OHMS /M FEET

2007 7 2009 A4 1 4160. 1000. FT
DANCE: .0000 + J .000C OHMS /M FEET

2901 ST2-CLR 2902 ST2-A 1 4160. 1000. FT
IMPEDANCE: .0005 + J .0220 OHMS /M FEET

2902 ST2-A 2006 Al 1 4160. 1000. FT
IMPEDANCE: .0000 + J .0000 OHMS /M FEET

2902 ST2-A 2007 A2 1 4160. 1000. FT
IMPEDANCE: .0000 + J .0000 OHMS /M FEET

_

==============================================================================
SOURCE BUS THEVENIN EQUIVALENT IMPEDANCE: .000000000 + J .000000000 OHMS
Calculated From Largest 3-PHASE Fault Contribution
===========u==================================================================

. - _ _ - - _ _ _ _ _ _ . _ _ _ _ _ _ _ ____ __ _
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Attachment 58
Calc 92-E-0065-01

DATE:23 JUL 92 TIME: 4 10 PM PAGE 3Page 3 of 12T-60 SECONDS, ST #2 Unit 2 MSLB Unit 1 LOOP
-SYSTEM VOLT =0.9912, Red Train Steady State, Green Train Sequencing
=ENTERGY OPERATIONS INC.

TRANSF0RMER DATA
===========================u==================================================

PRIMARY RECORD VOLTS PRI * SECONDARY RECORD VOLTS- SEC NOMINAL
NO NAME L-L FLA NO NAME L-L FLA KVA

=======================================================================..======

2003 2A3 4055. 142. 3005 2Bf 480. 1203. 1000.0
IMPEDANCE: 1.2315 + J 7.6110 PERCENT

3004 2A4 4055. 142. 3006 2B6 480. 1203. 1000.0
IMPEDANCE: 1.2438 + J 7.9432 PERCENT

2008 A3 4055. 142. 3105 B5 480. 1203. 1000.0
IMPEDANCE: 1.2396 + J 8.0046 PERCENT

3009 A4 . 4055. 142. 3106 B6 480. 1203. 1000.0
IMPEDANCE: 1.2532 + J 8.0126 PERCENT

i

.

~ , - . - , _ - ,, . , , a _-..._,7,
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Attaciunent 58
Calc 92 E-0065-01

DATE:23 JUL 92 TIME: 4 10 PM page 4 or 32 PAGE 4
Tr-60 SECONDS, ST #2 Unit 2 MSLB Unit 1 LOOP
SYSTEM VOLT =0.9912, Red Train Steady State, Green Train Sequencing
ENTERGY OPERATIONS INC.

TRANSF0RMER DATA (THREE WINDING)
============================================================n=================

BUS VOLTS * BRANCH % IMPEDANCE NOMINAL
DATA NO N7ME L-L * DATA R X KVA ,

=================== ============================================_-============a

PRIMARY 200 161KV APL 161000. * PRI-SEC .2000 + J 4.7800 15000.0
SECONDARY 1200 H BUSES 6900. * PRI-TER .1900 + J 4.6000 12600.0
TERTIARY 2901 ST2-CLR 4160. * SEC-TER .3700 + J 8.9000 12600.0
PRIMARY FIXED TAP: -2.5 %

_

-

Y

.
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Attachment 58
Calc 92-E-0065-01

DATE:23 JUL 92 TIME: 4 10 PM PAGE 5Page 5 of 12
T=60 SECONDS, ST #2 Unit 2 MSLB Unit 1 LOOP
SYSTEM VOLT =0.9912, Red Train Steady State, Green Train Sequencing
ENTERGY OPERATIONS INC.

BRANCH L0AD DATA
==================u=================e========================================

FROM /TO BR. CONSTANT KVA CONSTANT Z CONSTANT I FLOW
BUS / BUS TYPE KVA %PF KVA %PF KVA %PF DIR.

============================ ==n=_=================================_=====e===o

1 SYSTEM
200 161h7 APL FEEDER 494 -80.0

2002 2A2
2004 2A4 FEEDER 494 -80.0
2902 ST2-A FEEDER 494 -80.0 REV

O 2901 ST2-CLR'

2902 ST2-A FEEDER 494 -80.0 -

200 161KV APL
2901 ST2-CLR TRANS. 494 -80.0

2004 2A4-

3006 2B6 TRANS. 494 -80.0
t

I_

P
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Attachment 58
Cr.lc 92-E-0065 01

LATE:23 JUL-92 TIME: 4 10 PM Page 6 of 12 .PAGE 5
T=60 SECONDS, ST #2 Unit 2 MSLB Unit 1 LOOP
SYSTEM VOLT =0.9912, Red Train Steady State, Green Train Sequencing
ENTERGY OPERATIONS INC. !

BUS SPECIAL STUDY DATA
..======================================n:======================================

6 NO * NAME * KW * KVAR * LOAD / GENERATION
===================_========================================w=================
2003 2A3 -2013. 1058. CONSTANT KVA LOAD

2004 2A4 1534. 812. CONSTANT KVA LOAO
2008 A3 1401. 613. CONSTANT KVA LOAD
2009 A4 851. 394. CONSTANT KVA LOAD
3005 2B5 900. 490. CONSTANT KVA LOAD
3006 2B6 297. 1456. CONSTANT Z LOAD

3105 B5 921. 442. CONSTANT KVA LOAD
3106 B6 547. 283. CONSTANT KVA LOAD

i

-
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Attdnent 58
Ca'c 92-E-0065-01

PAGE 7DATE:23 JUL 92 TIME: 4 10 PM Page 7 of 12
T=60 SECONDS, ST #2 Unit 2 MSLB Unit 1 LOOP
SYSTEM VOLT =0.9912, Red Train Steady State, Green Train Sequencing
ENTERGY OPERATIONS INC.

*** SOLUTION COMMENTS ***
=========================

SOLUTION PARAMETERS

PER UNIT DRIVING VOLTAGE : .9912
BRANCH VOLTAGE CRITERIA : 4.00 %
BUS VOLTAGE CRITERIA : 5.00 %
EXA"T(ITERATIVE) SOLUTION : 'lES

TRANSFORMERS MODELTD : YES

<< PERCENT VOLTAGE DROPS ARE BASED ON NOMINAL DESIGN' VOLTAGES >>

TOF SIZE: 58 ,

IARGEST LOAD: 2274.45 KVA
-CONVEPGENCE CRITERIA: .114 KVA
LARGEST BUS '41SMATCH 2003 2A3 157.704 KVA
LARGEST BUS MISMATCH 3005 2B5 18.146 KVA
LARGEST BUS MISMATCH 3005 2B5 2.600 KVA
LARGEST BUS MISMATCH 3005 2B5 .359 KVA
LARGEST BUS MISMATCH 3005 2B5 .048 KVA

4

.

_ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ . _ _ __ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ , _ _ _ _ _ _ _ _ _ _ _, _ _ _ _ _ _ _ _ ___ __- _ - _ _ _ - _ . _ ___
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Attachment 58
Cdc 92 E-0065-01

DATE:23 JUL 92 TIME: 4 10 PM Pye 8 of l2 PAGE 8
T=60 SECONDS, ST #2 Unit 2 MSLB Unit 1 LOOP
SYSTEM VOLT =0.9912, Red Train Steady State, Green Train Sequencing
ENTERGY-OPERATIONS INC.

BALANCED VOLTAGE DROP AND LOAD FLOW ANALYSIS (SPECIAL BUS LOAD REPORT)
ocoo******************=A*****************************************************
VOLTAGE EFFECT ON LOADS MODELED TRANSFORMER VOLTAGE DROP MODELED
VOLTAGE DROP CRITERIA: BRANCH = 4.00 % BUS = 5.00
PER UNIT DRIVING VOLTAGE = .9912

LOAD BUS: 1 SYSTEM LESIGN VOLTAGE:161000 LOAD VOLTAGE:159583 %VD: .9
VOLTAGE ANGLE: .0 DEGREES-------------------------

LOAD TO: 200 161KV APL FEEDER AMPS: 40 VOLTAGE DROP: 997. %VD: .62
PROJECTED POWER FLOW: 8888. KW 6788. KVAR 11184. KVA PF: .79 LAGGING
LOSSES THRU FEEDER: 15. KW 95. KVAR 97. KVA

LOAD FROM: **** SOURCE FEEDER AMPS: 40 VOLTAGE DROP: O. %VD: .00
PPOJECTZD POWER FLOW: 8888. KW 6788. KVAR 11184. KVA FF: .79 LAGGING
LOSSES THRU FEEDER: O. KW 0. KVAR 0. KVA

ELOAD BUS: 200 161KV APL- DESIGN VOLTAGE:161000 LOAD VOLTAGE:158586 %VD: 1.5
VOLTAGE ANGLE: .3 DEGREES-------------------------

LOAD FROM: 1 SYSTEM FEEDER AMPS: 40 VOLTAGE DROP: 997. %VD: .62
PROJECTED POWER FLOW: 8873. KW 6693. KVAR 11114. KVA PF: .80 LAGGING
LOSSES THRU FEEDER: 15. KW 95. KVAR 97. KVA

LOAD TO: 1200 H BUSES AND: 2901 ST2-CLR 3WXFMR AMPS: 40
PROJECTED POWER FLOW: 8873. KW 6693. KVAR 11115. KVA PF: .80 LAGGING

***XFMR TAPS -2.5%***

LOAD BUS: 1200 H BUSES *** NO LOAD SPECIFIED ***

LOAD BUS: 2001 2A1 DESIGN VOLTAGE: 4160 LOAD VOLTAGE: 4064 %VD: 2.3
VOLTAGE ANGLE: -2.8 DEGREES-------------------------

LOAD TO: 2003 2A3 FEEDER AMPS: 485 VOLTAGE DROP: 71. %VD: 1.70
PROJECTED POWER FLOW: 2932. KW 1753. KVAR 3416. KVA PF: .86 LAGGING
LOSSES THRU FEEDER: 3. KW 113. KVAR 113. KVA

LOAD FROM: 2902 ST2-A FEEDER AMPS: 485 VOLTAGE DROP: 0. %VD: .00
PROJECTED POWER FLOW: 2932. KW 1753. KVAR 3416. KVA PF: .86 LAGGING
LOSSES THRU FEEDER: 0. KW 0. KVAR 0. KVA

|

!

_-- _ _ _ _ _ _ --
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Attaciunent 58
Calc 92 E-0065-01

DATE:23 JUL 92 TIME: 4 10 PM P e9d12 PAGE 9
i ~ T=60 SECONDS, ST #2 Unit 2 MSLB Unit 1 LOOP

SYSTEM VOLT =0.9912, Red Train Steady State, Green Train Sequencing
ENTERGY OPERATIONS INC.

BALANCED VOLTAGE DROP AND LOAD FLOW ANALYSIS (SPECIAL BUS LOAD REPORT) '

ccd*******************************e******************************k***********
VOLTAGE EFFECT ON LOADS MODELED TRANSFORMER VOLTAGE DROP MODELED
VOLTAGE DROP CRITERIA: BRANCH = 4.00 % BUS = 5.00
PER UNIT DRIVING VOLTAGE = .9912

'

LOAD BUS: 2002 2A2 DESIGN VOLTAGE: 4160 LOAD VOLTAGE: 4054 %VD: 2.3
VOLTAGE ANGLE: -2.8 DEGREES-------------------------

LOAD TO: 2004 2A4 FEEDER AMPS: 470 VOLTAGE DROP: 100. %VD: 2.39
PROJECTED POWER FLOW: 2181. KW 2487. KVAR 3308. KVA PF: .66 LAGGING
LOSSES THF.U FEEDER: 3. KW 106. KVAR 106. KVA

LOAD FROM: 2902 ST2-A FEEDER AMPS: 470 VOLTAGE DROP: O. %VD: .00
PROJEPTED POWER FLOW: 2181. KW 2437. KVAR 3308. KVA PF: .66 LAGGING
LOSSES THRU FEEDER: 0. KW 0. KVAR 0. KVA

'
LOAD BUS: 2003 2A3 DESIGN VOLTAGE: 4160 LOAD VOLTAGE: 3993 %VD: 4.0

VOLTAGE ANGLE: -4.4 DEGREES-------------------------

PROJECTED SPECIAL BUS LOAD: 2013. KW 1058. KVAR
LOAD FROM: 2001 2A1 FEEDER AMPS: 485 VOLTAGE DROP: 71. %VD: 1.70

. PROJECTED POWER FLOW: 2928. KW 1640. KVAR 3356. KVA PF: .87 LAGGING
LOSSES THRU FEEDER: 3. KW 113. KVAR 113. KVA

LOAD TO: 3005 2D5 TRANSF AMPS: 157 VOLTAGE DROP: 122. %VD: 2.94
PRCJECTED POWER FLOW: 915. KW 582. KVAR 1084. KVA PF: .84 LAGGING
LOSSES THRU TRANSF: 14.9 KW 92.3 KVAR 93.5 KVA

LOAD BUS: 2004 2A4 DESIGN VOLTAGE: 4160 LOAD VOLTAGE: 3965 %VD: 4.7
VOLTAGE ANGLE: -4.0 DEGREES-------------------------

PROJECTED SPECIAL BUS LOAD: 1534. KW 812. KVAR
LOAD-FROM: 2002 2A2 FEEDER AMPS: 470 VOLTAGE DROP: 100. %VD: 2.39
PROJECTED POWER FLOW: 2178. KW 2381. KVAR 3227. KVA PF: .67 LAGGING
LOSSES THRU FEEDER: 3. KW 106. KVAR 103. KVA

_

LOAD TO: 3006 2B6 TRANSF AMPS: 247 VOLTAGE DROP: 459. %VD.11.04$
PROJECTED POWER FLOW: 644. KW 1569. KVAR 1696. KVA PF: .38 LAGGING
LOSSES THRU TRANSF: 37.4 KW 239.1 KVAR 242.0 KVA

LOAD BUS: 2006 Al DESIGN VOLTAGE: 4160 LOAD VOLTAGE: 4064 %VD: 2.3
VOLTAGE ANGLE: -2.8 DEGREES-------------------------

LOAD TO: 2008 A3 FEEDER AMPS: 370 VOLTAGE DROP: 0. %VD: .00
PROJECTED POWER FLOW: 2336. KW 1147. KVAR 2603. KVA PF: .90 LAGGING
LCSSES THRU FEEDER: 0. KW 0. KVAR 0. KVA

|

.
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Attachment 58

DATE:23 JUL 92 TIME: 4 10 PM Cale 92-E-0065-01 pAGE 10
T=60 SECONDS, ST #2 Unit 2 MSLB Unit 1 LOOP Page 10 of 12
SYSTEM VOLT =0.9912, Red Train Steady State, Green Train Sequencing
ENTERGY OPERATIONS INC.

'

BALANCED VOLTAGE DROP AND LOAD FLOW ANAIYSIS (SPECIAL BUS SOAD REPORT)*************************************************=***************************
VOLTAGE EFFECT ON LOADS MODELED TRANSFORMER VOLTAGE DROP MODELED'

l VOLTAGE DROP CRITERIA: BRANCH = 4.00 % BUS = 5.00
PER UNIT DRIVING VOLTAGE = .9912

LOAD FROM: 2902 ST2-A FEEDER AMPS: 370 VOLTAGE DROP: O. %VD: .00
PROJECTED POWER FLOW: 2336. KW 1147. KVAR 2603. KVA PF: .90 LAGGING
LOSSES THRU FEEDER: O. KW 0. KVAR 0. KVA

3
LOAD BUS: 2007 A2 OESIGN VOLTAGE: 4160 LOAD VOLTAGE: 4064 %VD: 2.3

VOLTAGE ANGLE: -2.8 DEGREES-------------------------

LOAD TO: 2009 A4 FEEDER AMPS: 223 VOLTAGE DROP: 0. %VD: .00 _

PROJECTED POWER FLOW: 1403. KW 709. KVAR 1572. KVA PF: .89 LAGGING
LOSSES THRU FEEDER: 0. KW 0. KVAR 0. h7A

LOAD FROM: 2902 ST2-A FEEDER AMPS: 223 VOLTAGE DROP: 0. %VD: .00
PROJECTED POWER FLOW: 1403. KW 709. KVAR 1572. KVA PF: .89 LAGGING
LOSSES THRU FEEDER: 0. KW 0. KVAR 0. KVA

LOAD BUS: 2008 A3 DESIGN VOLTAGE: 4160 LOAD VOLTAGE: 406, %VD: 2.3
VOLTAGE ANGLE: -2.8 DEGREES-------------------------

PROJECTED SPECIAL BUS LOAD: 1401. KW 613. KVAR
LOAD FROM: 2006 Al FEEDER AMPS: 370 VOLTAGE DROP: O. %VD: .00
PROJECTED POWER FLOW: 2336. KW 1147. KVAR 2603. KVA PF: .90 LAGGING
LOSSES THRU FEEDER: 0. KW 0. KVAR 0. KVA

LOAD TO: 3105 P5 TRANSF AMPS: 153 VOLTAGE DROP: 110. %VD: 2.65
PROJECTED POWER FLOW: 935. KW 534. KVAR 1077. KVA PF: .87 LAGGING
LOSSES THRU TRANSF: 14.3 KW 92.5 KVAR 93.6 KVA

LOAD BUS: 2009 A4 DESIGN VOLTAGE: 4160 LOAD VOLTAGE: 4064 %VD: 2.3
VOLTAGE ANGLE: -2.8 DEGREES- - - - - - - - - - - - - - - - - - - - - - - - - -

PROJECTED SPECIAL BUS LOAD: 851. KW 394. KVAR
LOAD FROM: 2007 A2 FEEDER AMPS: 223 VOLTAGE DROP: 0. %VD: .00
PROJECTED POWER FLOW: 1403. KW 709. KVAR 1572. KVA PF: .89 LAGGING
LOSSES THRU FEEDER: 0. KW 0. KVAR 0. KVA

LOAD TO: 3106 B6 TRANSF AMPS: 90 VOLTAGE DROP: 25. %VD: .60
PROJECTED POWER FLOW: 552. KW 315. KVAR 636. KVA PF: .07 LAGGING
LOSSES THRU TRANSF: 5.O KW 32.2 KVAR 32.6 KVA

- .

'' ----- -- - - - - - - - - - _ - - - - _ - - , - - - - - , - - __ _ _ _ _ _ _ , ___ ___, __



Attactuuent 58
DATE:23 JUL 92 TIME: 4 10 PM Calc 92-E-0065-01 PAGE 11
T=60 SECONDS, ST #2 Unit 2 MSLB Unit 1 LOOP Page 11 of 12
SYSTEM VOLT =0.9912, Red Train Steady State, Green Train Sequencing
ENTERGY OPERATIONS INC.

'

BALANCED VOLTAGE DROP AND LOAD FLOW ANALYSIS (SPECIAL BUS LOAD REPORT)
oeo**************************************************************************
VOLTAGE EFFECT ON LOADS MODELED TRANSFORMER VOLTAGE DROP MODELED
VOLTAGE DROP CRITERIA: BRANCH = 4.00 % BUS = 5.00
PER UNIT DRIVING VOLTAGE = .9912

.

LOAD BUS: 2901 ST2-CLR DESIGN VOLTAGE: 4160 LOAD VOLTAGE: 4099 %VD: 1.5
70LTAGE ANGLE: -2.1 DEGREES_______.-----------------

LOAD- TO: 2902 ST2-A FEEDER AMPS: 1527 VOLTAGE DROP: 34. %VD: .82
PROJECTED POWER FLOW: 8855. KW 6251. KVAR 10839. KVA PF: .82 LAGGING
LOSSES THRU FEEDER: 3. KW 154. KVAR 154. KVA

LOAD FROM: 200 161KV AFL AND: 1200 H BUSES 3WXFMR AMPS: 1527
PROJECTED POWER FLOW: 8855. KW 6251. KVAR 10839. FVA PF: .82 LAGGING

***XFMR TAPS -2.5%***

LOAD BUS: 2902 ST2-A DESIGN VOLTAGE: 4160 LOAD VOLTAGE: 4064 %VD: 2.3
VOLTAGE ANGLE: -2.8 DEGREES-------------------------

LOAD TO: 2001 2A1 FEEDER AMPS: 485 VOLTAGE DROP: O. %VD: .00
PROJECTED POWER FLOW: 2932. KW 1753. KVAR 3416. KVA PF: .86 LAGGING
ICSSES THRU FEEDER: O. KW 0. KVAR 0. KVA

LOAD TO: 2002 2A2 FEEDER AMPS: 470 VOLTAGE DROP: 0. %VD: .00
PROJECTED POWER FLOW: 2181. KW 2487. KVAR 3308. KVA PF: .66 LAGGING
LOSSES THRU FEEDER: O. KW 0. KVAR 0. KVA

LOAD TO: 2006 Al FEEDER AMPS: 370 VOLTAGE DROP: 0. %VD: .00
PROJECTED PCWER FLOW: 2336. KW 1147. KVAR 2603. KVA PF: .90 LAGGING
LOSSES THRU FEEDER: O. KW 0. KVAR 0. KVA

LOAD TO: 2007 A2 FEEDER AMPS: 223 VOLTAGE DROP: O. %VD: .00
PROJECTED POWER FLOW: 1403. KW 709. KVAR 1572. KVA PF: .89 LAGGING
LOSSES THRU FEEDER: 0. KW 0. KVAR 0. KVA

LOAD FROM: 2901 ST2-CLR FEEDER AMPS: 1527 VOLTAGE DROP: 34. %VD: .82
PROJECTED POWER FLOW: 8852. KW 6097. KVAR 10748. KVA PF: .82 LAGGING
LOSSES THRU FEEDER: 3. KW 154. KVAR 154. KVA

LOAD BUS: 3005 2B5 DESIGN VOLTAGE: 480 LOAD VOLTAGE: 447 %VD: 6.9$
VOLTAGE ANGLE: -8.3 DEGREES-------------------- ---

r2OJECTED SPECIAL BUS LOAD: 900. KW 490. KVAR
SOAD PROM: 20. 2A3 TRANSF AMPS: 1324 VOLTAGE DROP: 14. %VD: 2.94
PROJECTED POWER FLOW: 900. KW 490. KVAR 1025. KVA PF: .88 LAGGING
LOSSES THRU TRANSF: 14.9 KW 92.3 KVAR 93.5 KVA

. --
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Attachment 58
DATE:23'JUL 92 TIME: 4 10 PM Calc L2-E-0065-01 PAGE 12-T=60 SECONDS, ST #2 Unit 2 MSLB Unit 1 LOOP

py ,,2 g 32SYSTEM VOLT =0.9912, Red Train Steady State, Green Yrain Sequencing
ENTERGY OPERATIONS INC.

BALANCED VOLTAGE DROP AND LOAD FLOW ANALYSIS*C00**********************************************(SPECIAL BUS LOAD REPORT)
'

***************************
VOLTAGE EFFECT ON LOADS MODELED TRANSFORMER VOLTAGE DROP MODELED
VOLTAGE DROP CRITERIA: BRANCH = 4.00 % BUS = 5.00
PER UNIT DRIVING VOLTAGE = .9912

LOAD BUS: 3006 2B6 DESIGN VOLTAGE: 480 LOAD VOLTAGE: 404 %VD: 15.7$
VOLTAGE ANGLE: -6.2 DEGREES-------------------------

PROJECTED SPECIAL BUS LOAD: 211. KW 1034. KVAR
NET BRANCH DIVERSITY LOAD: 395. KW 296. KVAR

LOAD FROM: 2004 2A4 TRANSF AMPS: 2087 VOLTAGE DROP: 53. %VD:11.04$PROJECTED POWER FLOW: 606. KW 1330. KVAR 1462. KVA PF: .41 LAGGING
LOSSES THRU TRANSF: 37.4 KW 239.1 KVAR 242.0 KVA

LOAD BUS. 3105 B5 DESIGN VOLTAGE: 480 LOAD VOLTAGE: 456 %VD: 5.0
VOLTAGE ANGLE: -6.9 DEGREES-------------------------

PROJECTED SPECIAL BUS LOAD: 921. KW 442. KVAR
LOAD FROM: 2008 A3 TRANSF AMPS: 1293 VOLTAGE DROP: 13. %VD: 2.65
PROJECTED POWER FLOW: 921. KW 442. KVAR 1022. KVA PF: .90 LAGGING
LOSSES THRU TRANSF: 14.3 KW 92.5 KVAR 93.6 KVA

LOAD BUS: 3106 B6 DESIGN VOLTAGE: 480 LOAD VOLTAGE: 466 %VD: 2.9
VOLTAGE ANGLE: -5.2 DEGREES-------------------------

PROJECTED SPECIAL BUS LOAD: 547. KW 283. KVAR
LOAD FROM: 2009 A4 TRANSF AMPS: 763 VOLTAGE DROP: 3. %VD: .60
PROJECTED POWER FLOW: 547 KW 283. KVAR 616. KVA PF: .89 LAGGING
LOSSES.THRU TRANSF: 5.0 KW 32.2 KVAR 32.6 KVA

17 BUSES

C*c T O T A L SYSTEM L O S S E S ***
115. KW 1366. KVAR

*ccWARNING*** STUDY CONTAINS 4 VOLTAGE CRITERIA VIOLATIONS
VIOLATIONS DENOTED BY ($) AT BUS AND BRANCH %VD LOCATIONS

.

|'

.
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Attachment 59
' C .lc 92-E-0065-01
- Page 1 of 12

T=60-SECONDS, ST #2 Unit 2'MSLB Unit 1 LOOP
SYSTEM VOLT =0.9912, Green Train Steady State, Red Train Sequencing~

- ENTERGY. OPERATIONS INC.

DATE: 23 JUL 92
TIME: 10 38 PM

_______________________________________ _________________________ ___________

-ALL-INFORMATION PRESENTED IS FOR REVIEW, APPROVAL
INTERPRETATION AND APPLICATION BY A REGISTERED
ENGINEER ONLY
_________ _____________________ __________________ ___.,_ ____________________

DAPPER-(LOAD FLOW AND VOLTAGE DROP MINI / MICRO VERSION 3.5 LEVEL 2.1)
, COPYRIGHT Sici SYSTEMS ANALYSIS, INC. 1983
. ______ ________ ____________ _______________________________________._________

|

,

.

.

P

. _ _ . -. _- -. - .- . -.
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Attachment S9
Calc 92-E-0065-01

DATE:23 JUL 92 TIME:10 38 PM Page 2 0f l2 PAGE 2
T=60 SECONDS,-ST #2 Unit 2 MSLB Unit 1 LOOP
SYSTEM VOLT =0.9912, Green Train Steady State, Red Train Sequencing'

ENTERGY OPERATIONS INC.

FEEDER DATA
=====m,=========================================m========n====================

FEEDER FROM . FEEDER TO QTY VOLTS LENGTH FEEDER DESCRIPTION
NO NAME NO NAME /PH L-L SIZE TYPF. DUCT INSUL

==============================a=======u==a====================================

1 SYSTEM 200 161KV APL 1 161000. 1000. FT
IMPEDANCE: -3.1131 + J19.4200 OHMS /M 7EET

2001 2A1 2003 2A3 1 4160. 1000. FT
IMPEDANCE: .0047 + J .1600 OHMS /M FEET

2001 2A1 2902 ST2-A 1 4160. 1000. FT
IMPEDANCE: .0000 + J .0000 OHMS /M-FEET

2002 2A2 2004 2A4 1 4160. 1000. FT
IMPEDANCE: .0047 + J .1600 OHMS /M FEET

2002 2A2 2902 ST2-A 1 4160. 1000. FT,

IMPEDANCE: .0000 + J .0000 OHMS /M FEET

2006 Al 2008 A3 1 4160. 1000. FT
IMPEDANCE: .0000 + J .0000 OHMS /M FEET

2007 A2 2009 A4 1 4160. 1000. FT
IMPEDANCE: .0000 + J .0000 OHMS /M FEET

2901 ST2-CLR. 2902 ST2-A 1 4160. 1000. FT
IMPEDANCE: .0005 + J .0220 OHMS /M FEET

2902 ST2-A 2006 Al 1 4160. 1000. FT
IMPEDANCE: .0000 + J .0000 OHMS /M FEET.

2902 ST2-A 2007 A2 1 4160. 1000. FT
IMPEDANCE: .0000 + J .0000 OHMS /M-FEET

a================================================n=m================= ========

SOURCE BUS THEVENIN EQUIVALENT IMPEDANCE: .000000000 + J .000000000 OHMS
Calculated From Largest 3-PHASE Fault Contribution
==================================================u===========================

j

- .- , .
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Attaclunent 59
Calc 92-E-0065-01

PAGE 3DATE:23 JUL 92 TIME:10 38 PM Pqe 3 d 12T=60 SECONDS, ST #2 Unit 2 MSLB Unit 1 LOOP
SYSTEM VOLT =0.9912, Green Train Steady State, Red Train Sequencing
ENTERGY OPERATIONS INC.

TRANSF0RMER DATA
.,========================_=============,=======================================

PRIMARY RECORD VOLTS PRI * SECONDARY RECORD VOLTS SEC NOMINAL
NO NAME L-L FLA NO NAME L-L FLA KVA

= = = = = = = = = = = = = . , = = = = = = = = = = = = = = = = = = = = = _ = = = = = = = = = = = = . = = = = = = = = = = = = = = = = = = = = = = = = = = = = = =

2003 2A3 4055, 142. 3005 2B5 480. 1203. 1000.0
IMPEDANCE: 1.2315 + J 7.6110 PERCENT

2004 2A4 _]55. 142. 3006 2B6 480. 1203. 1000.0
IMPEDANCE: 1.2438 + J 7.9432 PERCENT

2008 A3 4055. 142. 3105 B5 480. 1203. 1000.0
IMPEDANCE: 1.2396 + J 8.0046 PERCENT

_

2009 A4 4055. 142. 3106 B6 480 1203. 1000.0
IMPEDANCE: 1.2532 + J 8.0126 PERCENT '<

>

.

JM

I

I

_ . _ _ _ _ _ - - _ - _ _ _ _ _ - _ _ _ - _ _ - - - _ _ _ _ - _ _ _ - _ _ _ - _ _ _ - - _ - _ - _ _ _ _ - _ - _ _ _ - - _ _ _ _ _ _ _ - _ _ - _ ..__
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Attachment 59
Calc 92-E A065-01

DATE:23 JUL 92 TIME:10 38 PM Page 4 of 12 PAGE 4
T=60 SECONDS, ST #2 Unit 2 MSLB Unit 1 LOOP
EYSTEM VOLT =0.9912, Green Train Steady State, Red Train Sequencing
ENTERGY OPERATIONS INC.

TRANSF0RMER DATA (THREE WINDING)
======================r.==_====================================================

BUS VOLTS * BRANCH % IMPEDANCE NOMINAL
'

DATA NO MAME L-L * DATA R X KVA
========================c===========u================= ======================u

PRIMARY -200 161KV APL 161000. * PRI-SEC .2000 + J 4.7300 15000,0
SECONDARY 1200 H BUSES 6900. * PRI-TER .1900 + J 4.6000 12600.0
TERTIARY 29C1 ST2-CLR 4160. * SEC-TER .3700 + J 8.9000 12600.0
PRIM?.RY FIXED TAP: -2.5 %

i

__..

i

n.

- - _ _ _ . . _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ - _ . . _ _ _ _ . _ _ _ _ _ _ _ _ . _ . _ . . _ _ _ _ _ - - _ _ __ _ _ - - - - --------__-____._____---____--________--__.______m_
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Attachment 59
Cale 92-E-0065-01

DATE:23 JUL 92 TIME:10 38 PM Page 5 of 12 PAGE 5
T=60 SECONDS, ST #2 Unit 2 MSLB Unit 1 LOOP
SYSTEM VOLT =0.9912, Green Train Steady State,-Red Train Sequencing
ENTERGY OPERATIONS INC.

BRANCH LOAD DATA
===2==============u================_:======================================u==

-FROM /TO BR. CONSTANT KVA CONSTANT 'Z CONSTANT I FLOW
DUS / BUS TYPE KVA %PF KVA %PF KVA %PF DIR.

=============================._===============================================

1 SYSTEM
200 161KV APL FEEDER 593 -81.0

2001 2A1
2003 2A3 FEEDER 593 -81.0
2902 ST2-A FEEDER 593 -81.0 REV

2901 ST2-CLR
2902 ST2-A FEEDER 593 -81.0

200 161KV APL
290?. ST2-CLR TRANS. 593 -81.0

2003 2A3
3005 2B5 TRANS. 593 -81.0

.

J

$

1

m

_.____ _ __ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . . _ _ _ _ _ . _ _ _ _ _ _ _ . _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ . _ _ _ _ . _ _ _ _ ____ ____
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Attachment 59
Calc 92 E 0065-01

DATE:23 JUL 92- TIME:10 38 PM gg,- 6 of 12 PAGE 6
T=60 SECONDS, ST #2 Unit 2 MSLB Unit 1 LOOP
' SYSTEM VOLT =0.9912, Green Train Steady State, Re:' Train Sequencing
ENTERGY OPERATIONS INC.

BUS SPEC'IAL STUDY DATA l
|

==============================================================================

KVAR * LOAD / GENERATION |* NO * NAME * :KW *

==============================================================================
i

2003 2A3 1535. 813. CONSTANT KVA LOAD

2004 2A4 1534. 812. CONSTANT KVA LOAD'

-2008 A3 1401. 613. CONSTANT KVA LOAD
2009 A4 851, 394. CONSTANT KVA LOAD
3005 2B5 297. 1456. CONSTANT Z LOAD
3006 2B6 850. 463. CONSTANT KVA LOAD

3105 B5 921. 442. CONSTANT KVA LOAD
3106 B6 547. 283. CONSTANT KVA LOAD

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



Att:chment $9
Cdc 92 E4065-01

PAGE 7DATE:23 JUL 92 TIME:10 38 PM Page 7 of 12
T=60 SECONDS, ST #2 Unit 2 MSLB Unit 1 LOOP
SYSTEM VOLT =0. 9912, Green Train Steady State, Red Train Sequencing
ENIERGY OPERATIONS INC.

*** SOLUTION COMMENTS ***
===m=====================

SOLUTION PARAMETERS

PER UNIT DRIVING VOLTAGE : .9912
BRANCH VOLTAGE CRITERIA : 4.00 %
BUS VOLTAGE CRITERIA : 5.00 %
EXACT (ITERATIVE) SOLUTION : YES
TRANEFORMERS MODELED : YES

<< PERCENT VOLTAGE DROPS ARE BASED ON NOMINAL DESIGN VOLTAGES >>

TOF SIZE: 58 7

LARGEST LOAD: 1737.01 KVA
CONVERGENCE CRITERIA: .087 KVA
LARGEST BUS MISMATCH 3005 2B5 157.271 KVA
LARGEST BUS MISMATCH 3006 2B6 15.023 KVA
LARGEST BUS MISMATCH 3006 2B6 2.077 KVA
LARGEST BUS MISMATCH 3006 2B6 .277 KVA
LARGEST BUS MISMATCH 3006 2B6 .036 KVA

i

h

1

4

.

I
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Attachment 59
Cele 92-E-0065-01

DATE:23 JUL 92 TIME:10 38 PM I5tge 8 0r 12 PAGE 8
T=60 SECONDS, ST #2 Unit 2 MSLB Unit 1 LOOP
SYSTEM VOLT =0.9912, Green. Train dceady-State, Red Train Sequencing
ENTERGY OPERATIONS INC.

BALANCED VOLTAGE DROP AND LOAD FLOW ANALYSIS (SPECIAL BUS LOAD REPORT)
occo*************************************************************************
VOLTAGE EFFECT ON LOADS MODELED TRANSFORMER VOLTAGE DROP MODELED
VOLTAGE DROP CRITERIA: BRANCH = 4.00 % BUS = 5.00
PER UNIT DRIVING VOLTAGE = .9912

LOAD BUS: 1 SYSTEM DESIGN VOLTAGE:161000 LOAD VOLTAGE:159583 %VD: .9
VOLTAGE ANGLE: .0 DEGREES-------------------------

LOAD TO: 200 161KV APL FEEDER AMPS: 39 VOLTAGE DROP: 951. %VD: .59
PROJECTED POWER FLOW: 8443. KW 6482. KVAR 10644. KVA PF: .79 LAGGING
LOSSES THRU FEEDER: 14. KW 86. KVAR 88. KVA

LOAD FROM: **** SOURCE FEEDER AMPS: 39 VOLTAGE DROP: O. %VD: .00
PROJECTED POWER FLOW: 8443. KW 6482. KVAR 10644. KVA PF: .79 LAGGING
LOSSES THRU FLEDER: O. KW 0. KVAR 0. KVA

LOAD BUS: 200 161KV APL DESIGN VOLTAGE:161000 LOAD VOLTAGE:158632 %VD: 1.5
VOLTAGE ANGLE: .3 DEGREES-------------------------

LOAD FROM: 1 SYSTEM FEEDER AMPS: 39 VOLTAGE DROP: 951. %VD: .59
PROJECTED POWER FLOW: 8429. KW 6396. KVAR 10581. KVA PF: .80 LAGGING
LOSSES THRU FEEDER: 14. KW 86. KVAR 88. KVA

LOAD TO: 1200 H BUSES AND: 2901 ST2-CLR 3WXFMR AMPS: 39
PROJECTED POWER FLOW: 8429. KW 6396. XVAR 10581. KVA PF: .80 LAGGING

***XFMR TAPS -2.5%***

LOAD BUS: 1200 H BUSES *** NO LOAD SPECIFIED ***

LOAC BUS: 2001 2A1 DESIGN VOLTAGE: 4160 LOAD VOLTAGE: 4072 %VD: 2.1
VOLTAGE ANGLE: -2.7 DEGREES-------------------------

LOAD TO: 2003 2A3 FEEDER AMPS: 486 VOLTAGE DROP: 102. %VD: 2.46
PROJE3TED POWER FLOW: 2271. KW 2565. KVAR 3426. KVA PF: .66 LAGGING
LOSSES THRU FEEDER: 3. KW 113. KVAR 113. KVA

LOAD-FROM: 2902 ST2-A FEEDER AMPS: 486 VOLTAGE DROP: 0. %VD: .00
' PROJECTED POWER FLOW: 2271. KW 2565. KVAR 3426. KVA PF: .66 LAGGING
LOSSES THRU FEEDER: 0. KW 0. KVAR 0. KVA

i

l

l

-



Attaclunent 59
Calc 92-E-0065-01

DATE:23 JUL 92 -TIME:10 38 PM Pap 9 d l2 PAGE 9
T=60 SECONDS, ST #2 Unit 2 MSLB Unit 1 LOOP

-SYSTEM VOLT =0.9012, Green Train Steady State, Red Train Sequencing
ENTERGY OPERATIONS INC.

BALANCED VOLTAGE DROP AND LOAD FLOW ANALYSIS (SPECIAL BUS LOAD P.EPORT)
ooce*************************************c*********e*************************
VOLTAGE EFFECT ON LOADS MODELED TRANSFORMER VOLTAGE DROP MODELED
VOLTAGE DROP CRITERIA: BRANCH = 4.00 % BUS = 5.00
PER UNIT DRIVING VOLTAGE = .9912

LOAD BUS: 2002 2A2 DESIGN VOLTAGE: 4160 LOAD VOLTAGE: 4072 %VD: 2.1
VOLTAGE ANGLE: -2.7 DEGREES-------------------------

LOAD TO: 2004 2A4 FEEDER AMPS: 396 VOLTAGE DROP: 58. %VD: 1.40
PROJECTED POWER FLOW: 2399. KW 1435. KVAR 2796. KVA PF: .86 LAGGING
LOSSES THRU FEEDER: 2. KW 75. KVAR 75. KVA

LOAD FROM: 2902 ST2-A FEEDER AMPS: 396 VOLTAGE DROP: O. %VD: .00
PROJECTED POWER FLOW: 2399. KW 1435. KVAR 2796. KVA PF: .86 LAGGING
LOSSES THRU FEEDER: O. KW 0. KVAR 0. KVA

LOAD BUS: 2003 2A3 DESIGN VOLTAGE: 4160 LOAD VOLTAGE: 3969 %VD: 4.6
VOLTAGE ANGLE: -3.9 DEGREES-------------------------

PROJECTED SPECIAL BUS LOAD: 1535. KW 813. KVAR
LOAD FROM: 2001 2A1 FEEDER AMPS: 486 VOLTAGE DROP: 102. %VD: 2.46
PROJECTED POWER FLOW: 2268. KW 2451. KVAR 3339. KVA PF: .68 LAGGING
LOSSES THRU' FEEDER: 3. KW 113. KVAR 113. KVA

LOAD TO: 3005 2B5 TRANSF AMPS: 261 VOLTAGF CROP: 462. %VD:11.11$
PROJECTED POWER FLOW: 733. KW 1638. KVAR 1795. KVA PF: .41 LAGGING
LOSSES THRU TRANSF: 41.4 KW 255.9 KVAR 259.2 KVA

,

LOAD BUS: 2004 2A4 DESIGN VOLTAGE: 4160 LOAD VOLTAGE: 4013 %VD: 3.5
VOLTAGE ANGLE: -4.0 DEGREES-------------------------

PROJECTED SPECIAL BUS LOAD: 1534. KW 812. KVAR
LOAD FROM: 2002 2A2 FEEDER AMPS: 396 VOLTAGE DROP: 58. %VD: 1.40
PROJECTED POWER FLOW: 2397. KW 1360. KVAR 2756. KVA PF: .G7 LAGCING
LOSSES THRU FEEDER: 2. KW 75, KVAR 75. KVA

LOAD TO: . 6 2B6 TRANSF AMPS: 147 VOLTAGE DROP: 115. %VD: 2.77
PROJECTED PL 2R FLOW: 863. KW 548. KVAR 1022. KVA PF: .84 LAGGING
LOSSES THRU TRANSF: 13.3 KW 84.8 KVAR 85.8 KVA

LOAD BUS: 2006 Al DESIGN VOLTAGE: 4160 LOAD VOLTAGE: 4072 %VD: 2.1
VOLTAGE ANGLE: -2.7 DEGREES-------------------------

,

l LOAD TO: 2008 A3 FEEDER AMPS: 369 VOLTAGE DROP: 0. %VD: .00
! PROJECTED POWER FLOW: 2336. KW 1147. KVAR 2603. KVA PF: .90 LAGGING
| LOSSES THRU FEEDER: 0. KW 0. KVAR 0. KVA

L
I
l-

|

!
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Attactunent 59
Calc 92 E-0065-01

DATE:23 JUL 92 TIME:10 38 PM Pqe 10 0f l2 PAGE 10
T=60 SECONES, ST #2 Unit 2 MSLB Unit 1 LOOP
SYSTEM VOLT =0.9912, Green Train Steady State, Red Train Sequencing
ENTERG7 OPERATIONS INC.

BALANCED VOLTAGE DROP AND LOAD FLOW ANALYSIS (SPECIAL BUS LOAD REPORT)
*****************************************************************************
VOLTAGE EFFECT ON LOADS MODELED TRANSFORMER VOLTAGE DROP MODELED
VOLTAGE DROP CRITERIA: BRANCH = 4.00 % BUS = 5.00
PER UNIT D9"'ING VOLTAGE = .9912

LOAD FROM: 2902 ST2-A FEEDER AMPS: 369 VOLTAGE DROP: O. %VD: .00
PROJECTED POWER FLOW: 2336. KW 1147. KVAR 2603. KVA PF: .90 LAGGING
LOSSES THRU FEEDER: 0. KW 0. KVAR 0. KVA

LOAD BUS: 2007 A2 DESIGN VOLTAGE: 4160 LOAD VOLTAGE: 4072 %VD: 2.1
VOLTAGE ANGLE: -2.7 DEGREES-------------------------

LOAD TO '. 2009 A4 FEEDER AhPS: 223 VOLTAGE DROP: 0. %VD: .00 -

PROJECTED POWER FLOW: 1403. KW 709. KVAR 1572. KVA PF: .89 LAGGING
LOSSES THRU FEEDER: 0. KW 0. KVAR 0. KVA

LOAD FROM: 2902 ST2-A FEEDER AMPS: 223 VOLTAGE DROP: 0. %VD: .00
PROJECTED POWER FLCW: 1403. KW 709. KVAR 1572. KVA PF: .89 LAGGING
LOSSES THRU FEEDER: 0. KW 0. KVAR 0. KVA

LOAD BUS: 2008 A3 DESIGN VOLTAGE: 4160 LOAD VOLTAGE: 4071 %VD: 2.1
VOLTAGE ANGLE: -2.7 DEGREES-------------------------

PROJECTED SPECIAL BUS LOAD: 1401. KW 613. KVAR
LOAD FROM: 2006 Al FEEDER AMPS: 369 VOLTAGE DROP: 0. %VD: .00
PROJECTED POWER FLOW: 2336. KW 1147. KVAR 2603. KVA PF: .90 LAGGING
LOSSES THRU FEEDER: 0. KW 0. KVAR 0. KVA

LOAD TO: 3105 B5 TRANSF AMPS: 153 VOLTAGE DROP: 110. %VD: 2.64
PROJECTED POWER FLOW: 935. KW 534. KVAR 1077. KVA PF: .87 LAGGING
LOSSES THRU TRANSF: 14.3 KW 92.1 KVAR 93.2 KVA

LOAD BUS: 2009 A4 DESIGN VOLTAGE: 4160 LOAD VOLTAGE: 4072 %VD: 2.1 ,

VOLTAGE ANGLE: -2.7 DEGREES-------------------------
.

PROJECTED SPECIAL BUS LOAD: 851. KW 394. KVAR ,

LOAD FROM: 2007 A2 FEEDER AMPS: 223 VOLTAGE DROP: O. %VD: .00
PROJECTED POWER FLOW: 1403. KW 709. KVAR 1572. KVA PF: .89 LAGGING
LOSSES THRU FEEDER: 0. KW 0. KVAR 0. KVA

LOAD TO: 3106 B6 TRANSF AMPS: 90 VOLTAGE DROP: 24. %VD: .59
PROJECTED POWER FLOW: 552. KW 315. KVAR 636. KVA PF: .87 LAGGING
LOSSES THRU TRANSF: 5.0 KW 32.1 KVAR 32.5 KVA



Attachment 59
Calc 92-E-0065-01

DATE:23 JUL 92 ' TIME:10 38 PM Page 110r 12 PAGE 11
-T=60 SECONDS, ST #2 Unit 2 MSLB Unit 1 LOOP
SYSTEM VOLT =0.9912, Green Train Steady State, Red Train Sequencing
ENTERGY OPERATIONS INC.

BALANCED VOLTAGE DROP AND LOAD FLOW ANALYSIS (SPECIAL BUS LOAD REPORToce**********************************************************************)****

VOLTAGE EFFECT ON LOADS MODELED TRANSFORMER VOLTAGE DROP MODELED
VOLTAGE DROP. CRITERIA: BRANCH = 4.00 % BUS = 5.00

-PER UNIT DRIVING VOLTAGE =- .9912

LOAD BUS: 2901 ST2-CLR DESIGN VOLTAGE: 4160 LOAD VOLTAGE: 4104 %VD: 1.3
VOLTAGE ANGLE: -2.0 DEGREES-------------------------

LOAD TO: 2902 ST2-A FEEDER AMPS: 1453 VOLTAGE DROP: 33. %VD: .79
PROJECTED POWER FLOW: 8413. KW 5995. KVAR 10330. KVA PF: .81 LAGGING'
LOSSES THRU FEEDER: 3. KW 139. KVAR 139. KVA

LOAD FROM: 200 161KV APL AND: 1200 H BUSES 3WXFMR AMPS: 1453
: PROJECTED POWER FLOW: 8413. KW 5995. KVAR 10330. KVA PF: .81 LAGGING

***XFMR TAPS -2.5%***

LOAD BUS: 2902 ST2-A DESIGN VOLTAGE: 4160 LOAD VOLTAGE: 4072 %VD: 2.1
VOLTAGE ANGLE: -2.7 DEGREES-------------------------

LOAD TO: 2001 2A1 FEEDER AMPS: 486 VOLTAGE DROP: 0. %VD: .00
PROJECTED POWER FLOW: 2271. KW 2565. KVAR 3426. KVA PF: .66 LAGGING
LOSSES THRU FEEDER: 0. KW 0. KVAR 0. KVA

LOAD TO: 2002 2A2 FEEDER AMPS: 396 VOLTAGE DROP: 0. %VD: .00
PROJECTED POWER FLOW: 2399. KW 1435. KVAR 2796. KVA PF: .86 LAGGING
LOSSES THRU FEEDER: 0. KW 0. KVAR 0. KVA

LOAD TO: 2006 Al FEEDER AMPS: 369 VOLTAGE DROP: 0. %VD: .00
PROJECTED POWER FLOW: 2336. KW 1147. KVAR 2603. KVA PF: .90 LAGGING
LOSSES THRU FEEDER: 0. KW 0. KVAR 0. KVA

LOAD TO: 2007 A2 FEEDER AMPS: 223 VOLTAGE DROP: O. %VD: .00
PROJECTED POWER FLOW: 1403. KW 709. KVAR- 1572. KVA PF: .89 LAGGING
LOSSES THRU FEEDER: 0. KW 0. KVAR 0. KVA

LOAD FROM: 2901 ST2-CLR FEEDER AMPS: 1453 VOLTAGE DROP: 33. %VD: .79
PROJECTED-POWER FLOW: 8410. KW 5856. KVAR 10248. KVA PF: .82 LAGGING
LOSSES THRU FEEDER: 3. KW 139. KVAR 139. KVA

LOAD BUS: 3005 2B5 DESIGN VOLTAGE: 480 LOAD VOLTAGE: 405 %VD: 15.7$
-VOLTAGE-ANGLE: -6.4 DEGREES-------------------------

PROJECTED SPECIAL BUS LOAD: 211. KW 1035. KVAR
NET BRANCH DIVERSITY LOAD: 480. KW 348. KVAR

LOAD-FROM: 2003 2A3 TRANSF AMPS: 2205 VOLTAGE DROP: 53. %VD:11.11$
PROJECTED POWER FLOW: 691. KW 1382. KVAR 1546. KVA PF: .45 LAGGING
LOSSES'THRU TRANSF: 41.4 KW 255.9 KVAR 259.2 KVA
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Attachment 59
Calc 92 E-0065-01DATE:23 JUL 92 TIME:10 38 PM PAGE 12

T=60 SECONDS, ST #2 Unit 2 MSLB Unit 1 LOOP Pap u d 12 !

SYSTEM VOLT =0.9912, Green Train Steady State, Red Train Sequencing
ENTERGY OPERATIONS INC.

BALANCED VOLTAGE DROP AND LOAD FLOW ANALYSIS (SPECIAL BUS LOAD REPORT)
occe*************************************************************************
VOLTAGE EFFECT ON LOADS MODELED TRANSFORMER VOLTAGE DROP MODELED
VOLTAGE DROP CRITERIA: BRANCH = 4.00 % BUS = 5.00
PER UNIT DRIVING VOLTAGE = .9912

LOAD BUS: 3006 2B6 DESIGN VOLTAGE: 480 LOAD VOLTAGE: 450 %VD: 6.3$
VOLTAGE ANGLE: -7.8 DEGREES-------------------------

PROJECTED SPECIAL BUS LOAD: 850. KW 463. KVAR
LOAD FROM: 2004 2A4 TRANSF AMPS: 1242 VOLTAGE DROP: 13. %VD: 2.77
PROJECTED POWER FLOW: 850. ;"4 463. KVAR 968. KVA PF: .E8 LAGGING
LOSSES THRU TRANSF: 13.3 Kd 84.8 KVAR 85.8 KVA

LOAD BUS: 3105 B5 DESIGN VOLTAGE: 480 LOAD VOLTAGE: 457 %VD: 4.8
VOLTAGE ANGLE: -6.8 DEGREES-------------------------

PROJECTED SPECIAL BUS LOAD: 921. KW 442. KVAR
' LOAD FROM: 2008 A3 TRANSF AMPS: 1290 VOLTAGE DROP: 13. %VD: 2.64
PROJECTED POWER FLOW: 921. KW 442. KVAR 1022. KVA PF: .90 LAGGING
LOSSES THRU TRANSF: 14.3 KW 92.1 KVAR 93.2 KVA

LOAD' BUS: 3106 B6 DESIGN VOLTAGE: 480 LOAD VOLTAGE: 467 %VD: 2.7
VOLTAGE ANGLE: -5.0 DEGREES-------------------------

PROJECTED SPECIAL BUS LOAD: 547. KW 283. KVAR
LOAD FROM: 2009 A4 TRANSF AMPS: 761 VOLTAGE DROP: 3. %VD: .59

; PROJECTED POWER FLOW: 547. KW 283. KVAR 616. KVA PF: .89 LAGGING
LOSSES THRU TRANSF: 5.0 KW 32.1 KVAR 32.5 KVA

17 BUSES

*** T O T A L SYSTEM L.O S S E S ***
113. KW 1280. KVAR

*** WARNING *** STUDY CONTAINS 4 VOLTAGE CRITERIA VIOLATIONS
VIOLATIONS DENOTED BY ($) AT BUS AND BRANCH %VD LOCATIONS

i
|

.
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Attachment 60
Cole 92-E-0065-01
Eqte l of 13

_

T=70-SECONDS,' ST #2 Unit 2 MSLB Unit 1 LOOP
SYSTEM VOLTe0.9912, Red Train Steady State- Green Train Sequencing
ENTERGY OPERATIONS INC.

DATE: 23 JUL 92
- TIME: - 4'48 PM'-

------------- ._-------------_-------__---------------------__-------------
ALL INFORMATIOd F' 3SENTED IS FOR REVIEW, APPROVAL
' INTERPRETATION'AND APPLICATION BY A REGISTERED
ENGINEER ONLY
--------------_-----------_-_-------------------_---__-----------_-------___--

DAPPER-(LOAD FLOW AND-VOLTAGE DROP MINI / MICRO VERSION 3.5 LEVEL 2.1)
-COPYRIGHT SKM SYSTEMS ANALYSIS, INC. 1983
--------------____---_------__---__-_----__ ---___----_-__---___-__---__---____

~ ,



Attachment 60
Calc 92-E-0065-01

DATE:23 JUL 92 TIME: 4 48 PM Pye 2 of 12 PAGE 2
T=70 SECONDS, ST #2 Unit 2 MSLB Unit 1 LOOP
SYSTEM VOLT =0.9912, Red Train Steady State, Green Train Sequencing
ENTERGY OPERATIONS INC.

FEEDER DATA
====m=========================================================================
FEEDER FROM FEEDER TO QTY VOLTS LENGTH FEEDER DESCRIPTION

NO NAME NO NAME /PH L-L SIZE TYPE DUCT INSUL
==============================================================================

1 SYSTEM 200 161KV APL 1 161000. 1000. FT
IMPEDANCE: 3.1131 + J19.4200 OHMS /M FEET

2001 2A1 2003 2A3 1 4160. 1000. FT
IMPEDANCE: .0047 + J .1600 OHMS /M FEET

2001 2A1 2902 ST2-A 1 4160. 1000. FT
IMPEDANCE: .0000 + J .0000 OHMS /M FEET

2002 2A2 2004 2A4 1 4160. 1000. FT
IMPEDANCE: .0047 + J .1600 OHMS /M FEET

2002 2A2 2902 ST2-A 1 4160. 1000. FT
IMPEDANCE: .0000 + J .0000 OHMS /M FEET

2006 Al 2008 A3 1 4160. 1000. FT
IMPEDANCE: .0000 + J .0000 OHMS /M FEET

2007 A2 2009 A4 1 4160. 1000. FT
IMPEDANCE: .0000 + J .0000 OHMS /M FEET

2901 ST2-CLP 2902 ST2-A 1 4160. 1000. FT
IMPEDANCE: .0005 + J .0220 OHMS /M FEET

2902 ST2-A 2006 A1 1 4160. 1000. FT
IMPEDANCE: .0000 + J .0000 OHMS /M FEET

2902 ST2-A 2007 A2 1 4160. 1000. FT
IMPEDANCE: .0000 + J .0000 OHMS /M FEET

==============================================================================
SOURCE BUS THEVENIN EQUIVALENT IMPEDANCE: .000000000 + J .000000000 OHMS
Calculated From Largetr 3-PHASE Fault Contribution
==============================================================================

|

|
;

,



Attachment 60
Calc 92 E-0065-01

-DATE:33 JUL 92 TIME: 4 48 PM Page 3 of l2 ? AGE 3
T=70 SECONDS, ST-#2 Unit 2 MSLB Unit 1 LOOP
SYSTEM VOLT =0.9912, Red Train Steady State, Green Train Sequencing
ENTERGY OPERATIONS INC.

TRANSFORMER DATA
==============================================================================
PRIMARY RECORD VOLTS PRI * SECONDARY RECORD VOLTS SEC NOMINAL

NO NAME L-L FLA NO NAME L-L FLA KVA
==============================================================================

3003 2A3 4055. 142. 3005 2B5 480. 1203. 1000.0
IMPEDANCE: 1.2315 + J 7.6110 PERCENT

2004 2A4 4055. 142. 3006 2B6 480. 1203. 1000.0
IMPEDANCE: 1.2438 + J 7.9432 PERCENT

2008 A3 4055. 142. 3105 B5' 480. 1203. 1000.0
IMPEDANCE: 1.2396 + J 8.0046 PERCENT

2009 A4 4055. 142. 3106 B6 480. 1203. 1000.0
IMPEDANCE: 1.2532 + J 8.0126 PERCENT

t

|

|

I

|

I

*
,

l

_-
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Attachment 60
Cale %-E-0065-01

DATE123 JUL 92 TIME: 4 48 PM pap 4 g g; PAGE 4
T.70 SECONDS, ST #2 Unit 2 MSLB Unit 1 LOOP
SYSTEM VOLT =0.9912, Red Train Stondy State, Green Train Soquencing
E!3TERGY OPERA! ?OliS IliC.

T R A 11 S F 0 R H E R DATA (THREE WIllDIliG)
........-.....................................................................

BUS VOLTS * BRAliCH % IMPEDAllCE NOMIllAL
DATA 11 0 liAME L-L * DATA R X KVA

w....................................n........................................

PRIMARY 200 161XV APL 161000. * PRI-SEC .2000 + J 4.7800 15000.0
SECOliDARY 1200 H BUSES 6900. * PRI-TER .1900 + J 4.6000 12600.0
TERTIARY 2901 ST2-CLR 4160. * SEC-TER .3700 + J 8.9000 12600.0
PRIMARY FIXED TAP: -2.5 %

T~
,,

0

-

M

_ _ . ~ . _ _ _ _ . _ _ _ _ _ _ __ ____ _ _ _ _ _ _ _ _ _ . _ _ _ ..we
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Att:chment 60
Cdc 92 E4065-01

DATEt23 JtIL 92 TIME: 4 48 PM Page 3 0f 12 PAGE 5
T.70 SECONDS, ST #2 Unit 2 MSLB Unit 1 LOOP
SYSTEM VOLT =0.9912, Red Train Steady State, Green Train Sequencing
ENTERGY OPERATIONS INC. ..

BRANCH L0AD DATA
..............................................nn.............................

F-R O M /TO BR. CONSTAi.T KVA CONSTANT Z CONSTANT I FLOW
'

BUS / BUS TYPE K"4 %PF XVA %PF KVA %PF DIR.
...............==.............==.............................n...............

1 SYSTEM
200 161KV APL FEEDER 568 -80.0

2002 2A2
3 2004 2A4 -FEEDER 568 -80.0
f 2902 ST2-A FEEDER 568 -80.0 REV
,

2901 ST2-CLR
2902 ST2-A FELDER 568 -80.0 -

-200 161KV APL
2901 ST2-CLP TRANS. 568 -80.0

2004--2A4
3006 2B6 TRANS. 568 -80.0

<
n

-

_

t

_..
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Attachment 60
Calc 92 E-0065-01

- DATE:23 JUL 92 TIME: 4 48 PM l' age 6 of 12 PAGE 6
T=70 SECONDS, ST #2 Unit 2 MSLB Unit 1 LOOD
SYSTEM VOLT =0.9912, Red Train Steady State, Green Train Sequencing
ENTERGY OPERATIONS INC.

BUS SPECIAL STUDY DATA
-o============================================================================ i
e NO * NAME * KW * KVAR * LOAD / GENERATION j

============================ =================================================
2003 2A3 2013. 1058. CONSTANT P.VA LOAD

2004 2A4 1534. 812. CONSTANT KVA LOAD'

2008 A3 1401. 613. CONSTANT KVA LOAD
2009 A4 851. 394. CONSTANT KVA LOAD
3005 2B5 900. 490. CONSTANT KVA LOAD
3006 2B6 290. 1422. CONSTANT Z LOAD

3105 B5 921. 442. CONSTANT KVA LOAD
; 3106 B6 547, 283. CONSTANT KVA LOAD

|

P

\

|
|

t-

i

,-n . - - - , .,,-J.,,-..,,, ,--,~,,-...,.,n._,. --,,-.,.n,n.. . _ _ _ . _ .
,, ,--, . - m , _ m n ,..w-...,-- ,,,,,,,,.-v . - - .



Attahment 60
Celc 92 E 0065 01

DATE:23 JUL 92 TIME: 4 48 TN Page 7 or 12 PAGE 7
T=70 SECONDS, ST #2 Unit 2 MSLE Unit I LOOP
SYSTEM VOLT =0.9912, Rei Train Steady State, Green Train Sequencing
ENTERGY OPERATIONS INC. .

|

|
'*** SOLUTION COF04ENTS ***

.............a===.....u== |

SOLUTION PARAMEt%R4-

PER' UNIT DRIVING VOLTAGE : .9912 -

,

BRANCH VOLTAGE CRITERIA : 4.00 %
BUS VOLTAGE CRITERIA : 5.00 %
EXACT (ITERATIVE) SOLUTION : YES
TRANSFORMERS MODELED : YES

<< PERCENT VOLTAGE DROPS ARE BASED ON NOMINAL DESIGN VOLTAGES >>

TOF SIZE: 58

-LARGEST LOAD: 2274.45 KVA
CONVERGENCE CRITERIA: .134 KVA
LARGEST BUS MISMATCH 3006 2B6 153.420 KVA
LARGEST BUS MISMATCH 3005 2B5 18.327 KVA
LARGEST BUS MISMATCl! 3005 2B5 2.656 KVA
LARGEST BUS MISMATCil 3005 285 .371 KVA
LARGEST BUS MISMATCH 3005 285 .051 KVA

,

<
.

, ,. - _ . . _ . _ . , - . . _ _ . , . . . . - _ . , , , _ , _ . , , _ , , . . . . . . . . _ . . . , , , . . . _ = , , . . . . _ . _ . ~ . . . . , _ _ , _ . , _ . , _ _ _ . ._.,..-m-,....-
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Attadunent 66
Cele 92 E-0065-01

DATE:23 JUL 02 TIME: 4 48 PM Page 8 of 12 PAGE 8
T=70 SECollDS, ST #2 Urit 2 MSLB Unit 1 LOOP
SYSTEM VOLT =0.9912, Sud Train Steady State, Green Train Sequencing
ENI'ERGY OPERATIONS 411C.

BALANCED VOLTAGE Dh0P AND LOAD FLOW ANALYSIS (SPECIAL BUS LOAD REPORT)
ocoo*************************************************************************
VOLTAGE EFFECT ON LOADS MODELED TRANSFORMER VOLTAGE DROP MODELED
VOLTAGE DROP CRITERIA: BRA!1CH = 4.00 % BUS = 5.00
PER UNIT DRIVING VOLTAGE a .9912

LOAD BUS: 1 SYSTEM DESIGN VOLTAGE:161000 LOAD VOLTAGE:159583 %VD: .9
VOLTAGE A11GLE: .0 DEGREES-------------------------

LOAD TO: 200 161XV APL FEEDER AMPS: 41 VOLTAGE DROP: 1002. %VD: .62
PROJECYED POWER FLOW: 8944. KW 6826. KVAR 11251. KVA PF: .79 LAGGIllG
LOSSES THRU FEEDER: 15. KW 97. KVAR 98. KVA

LOAD FROM: **** SOURCE FEEDER AMPS: 41 VOLTAGE DROP: O. %VD: .00
PROJECTED POWER FLOW: 8944. KW 6826. KVAR 11251. KVA PF: .79 LAGGillG m

LOSSES THRU FEEDER: O. KW 0. KVAR 0. KVA

LOAD BUS: 200 161KV APL DESIGli VOLTAGE:161000 LOAD VOLTAGE:158581 %VD: 1.5
VOLTAGE ANGLE: .3 DEGREES-------------------------

LOAD FROM: 1 SYSTEM FEEDER AMPS: 41 VOLTAGE DROP: 1002. %VD: .62
b PRGJECTED PnWER FLOW: 8928. KW 6730. KVAR 11181. KVA PF: .80 LAGGING

LOSSES THRU FEEDER: 15. KW 97. KVAR 98. KVA

LOAD TO: 1200 H BUSES AND: 2901 ST2-CLR 3WXFMR AMPS: 41
PROJECTED POWER FLOW: 8928. KW 6730. KVAR 11181. KVA PF: .80 LAGGING

***XFMR TAPS -2.5%***

LOAD BUS: 1200 H BUSES *** NO LOAD SPECIFIED ***

LOAD BUS: 2001 2A1 DESIGli VOLTAGE: 4160 LOAD VOLTAGE: 4063 %VD: 2.3
VOLTAGE ANGLE! -2.8 DEGREES-------------------------

LOAD TO: 2003 2A3 FEEDER AMPS: 485 VOLTAGE DROP: 71. %VD: 1.70
PROJECTED POWER FLOW: 2932. KW 1753. KVAR 3416. KVA PF: .86 LAGGING

~

LOSSES THRU FEEDER: 3. KW 113. KVAR 113. KVA

LOAD FROM: 2902 ST2-A FEEDER AMPS: 485 VOLTAGE DROP: 0. %VD: .00
PROJECTED POWER FLOW: 2932. KW 1753. KVAR 3416. KVA PF: .66 LAGGING4

LOSSES THRU FEEDER: 0. KW 0. KVAR 0. KVA
i

<
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Attulunent 60
Cdc 92 E-0065-01

PAGE 9DATE:23 JUL 92 TIME: 4 48 PM p,p 9 g 3
T=70 SECONDS, ST #2 Unit 2 MSLB Unit 1 LOOP
SYSTEM VOLT =0.9912, Red Train Steadf State, Green Train Sequencing
ENTERGY OPERATIONS INC.

BALANCED VOLTAGE DROP AND LOAD FLOW ANALYSIS (SPECIAL BUS LOAD REPORT)coco ****************************************** ******************************
VOLTAGE EFFECT ON LOADS MODELED TRANSFORMER VOLTAGE DROP MODELED,

VOLTAGE DROP CRITLRI A: BRANCH = 4.00 % BUS = 5.00
' PER UNIT DRIVING VOLTAGE = .9912

LOAD BUS: 2002 2A2 DESIGN VOLTAGE: 4160 LOAD VOLTAGE: 4063 %VD: 2.3
VOLTAGE ANGLE: -2.8 DEGREES-------------------------

LOAD TO: 2004 2A4 FEEDER AMPS: 478 VOLTAGE DROP: 101. %VD: 2.42
PROJECTED POWER FLOW: 2235. KW 2517. KVAR 3366. KVA PF: .66 LAGGING
LOSSES THRU FEEDER: 3. KW 110. KVAR 110. KVA

LOAD FROMt 2902 ST2-A FEEDER AMPS: 478 VOLTAGE DROP. O. %VD: .00
PROJECTED POWER FLOW: 2235. KW 2517. KVAR 3366. KVA PF: .66 LAGGING
LOSSES THRU FEEDER: O. KW 0. KVAR 0. FVA

LOAD BUS: 2003 2A3 DESIGN VOLTAGE: 4160 LOAD VOLTAGE: 3993 %VD: 4.0
VOLTAGE ANGLE: -4.5 DEGREES-------------------------

PROJECTED SPECIAL BUS LOAD: 2013. KW 1058. KVAR
LOAD ? ROM: 2001 2A1 FEEDER AMPS: 485 VOLTAGE DROP: 71. %VD: 1.70
PROJECTED POWER FLOW: 2928. KW 1640. KVAR 3356. KVA PF: .87 LAGGING
LOSSES THRU FEEDER: 3. KW 113. KVAR 113. KVA

LOAD TO: 3005 2B5 TRANSF AMPS: 157 VOLTAGE DROP: 122. %VD: 2.94
PROJECTED POWER FLOW: 915. KW b82. KVAR 1064. KVA PF .84 LAGGING
LOSSES THRU TRANSF: 14.9 KW 92.3 KVAR 93.5 KVA

LOAD BdS: 2004 2A4 DESIGN VOLTAGE: 4160 LOAD VOLTAGE: 3963 SVD: 4.7
VOLTAGE ANGLE: -4.1 DEGREES-------------------------

PROJECTED SPECIAL BUS LOAD: 1534. KW 812. KVAR
LOAD FROM: 2002 2A2 FEEDER AMPS: 478 VOLTAGE DROP: 101. %VD: 2.42
PROJECTED POWER FLOW: 2232. KW 2407. KVAR 3283. KVA PF: .68 LAGGING

-

LOSSES THRU FEEDER: 3. KW 110. KVAR 110. KVA

LOAD TO: 3006 2B6 TRANSF AMPS: 254 VOLTAGE DROP: 470. %VD:11.31$
PROJECTED POWER FLOH: 698. KW 1595. KVAR 1741. KVA PF: .40 LAGGING
LOSSES THRU TRANSr: 39.5 KW 252.2 KVAR 255.3 KVA

LOAD BUS: 2006 Al DESIGN VOLTAGE: 4160 LOAD 0LTAGE: 4063 %VD: 2.3
'VOLTAGJ ANGLE: -2,8 DEGREES-------------------------

LOAD TO: 2008 A3 FEEDER AMPS: 370 VOLTAGE DROP: 0. %VD: .00
PROJECTED POWER FLOW: 2336. KW 1147. KVAR 2603. KVA PF: .90 LAGGING
LOSSES THRU FEEDER: 0. KW 0. KVAR 0. KVA

- _ - - - _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ - _ _ _ _ _ _ _ __ _ _ _ _ . _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ ____
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Attaciunen: 60
Calc 92 0-0065-01DATE 23 JUL 92 TIME: 4 48 PM Page 10 or t2 PAGE 10

~ T=70 SECONDS, ST #2 Unit 2 MSLB Unit 1 LOOP
i

SYSTEM VOLT =0.9912, Red Train Steady State, Green Train Sequencing !

ENTERGY OPERATIONS INC.

BALANCED VOLTAGE DROP AND LOAD FLOW ANALYSIS (SPECIAL BUS LOAD REPORT)
moe**************************************************************************
VOLTAGE EFFECT ON LOAUS MODELED TRANSFORMER VOLTAGE DROP MODELED

'

VOLTAGE DROP CRITERIA: BRANCil = 4.00 % DUS = 5.00
PER UNIT DRIVING VOLTAGE a .9912

LOAD FROM: 2902 ST2-A FEEDER AMPS: 370 VOLTAGE DROP: 0. %VD: .00
PROJECTED POWER FLOW: 2336. KW 1147. KVAR 2603. KVA PF: .90 IAGGING
LOSSES THRU FEEDER: 0. KW 0. KVAR 0. KVA 1

l

LOAD BUS: 2007 A2 DESIGN VOLTAGE: 4160 LOAD VOLTAGE: 4063 %VD: 2.3
VOLTAGE ANGLE: -2.8 DEGREES-------~~----------------

LOAD TO: 2009 A4 FEEDER AMPS:- 223 VOLTAGE DROP: 0. %VD: .00
PROJECTED POWER FLOW: 1403. KW 709. KVAR 1572. KVA PF: .80 LAGGING
LOSSES THRU FEEDER: 0. - KW 0. KVAR 0. KVA

LOAD FROM: 2902 ST2-A FEEDER AMPS: 223 VOLTAGE DROP: 0. %VD: .00
PROJECTED POWER FLOW: 1403. KW 709. KVAR 1572. KVA PF: .89 LAGGING
LOSSES THRU FEEDER: O. KW 0. KVAR 0. KVA

LOAD BUS: 2008 A3 DESIGN VOLTAGE: 4160 LOAD VOLTAGE: 4063 %VD: 2.3
VOLTAGE ANGLE: -2.8 DEGREES-------------------------

PROJECTED SPECIAL BUS LOAD: 1401. KW 613. KVAR
LOAD FROM: 2006 Al FEEDER AMPS: 370 VOLTAGE DROP: 0. %VD: .00
PROJECTED POWER FLOW: 2336. KW 1147. KVAR 2603. KVA PF: .90 LAGGING
LOSSES THRU FEEDER: 0. KW 0. KVAR 0. KVA

LOAD TO: 3105 B5 TRANSF AMPS: 153 VOLTAGE DROP: 110. %VD: 2.65
PROJECTED POWER FLOW: 935. KW 534. KVAR 1077. KVA PF: .87 LAGGING
LOSSES THRU TRANSF: 14.3 KW 92.5 KVAR 93.6 KVA ,

LOAD BUS: 2009 A4 DESIGN VOLTAGE: 4160 LOAD VOLTAGE: 4063 %VD: 2.3
VOLTAGE ANGLE: -2.8 DEGREES-------------------------

PROJECTED SPECIAL BUS LOAD: 851. KW 394. KVAR
LOAD FROM: 2007 A2 FEEDER AMPS: 223 VOLTAGE DROP: 0. %VD: .00
PROJECTED POWER FLOW: 1403. KW 709. KVAR 1572. KVA PF: .89 LAGGING
LOSSES THRU FEEDER: O. KW 0. KVAR 0. KVA

LOAD TO: 3106 36 TRANSF AMPS: 90 VOLTAGE DROP: 25. %VD: .60
PROJECTED POWER FLOW: 552. KW 315. KVAR 636. KVA PF: .87 LAGGING
LOSSES THRU TRANSF; 5.0 KW 32.2 KVAR 32.6 KVA

- . - . - , - -- -- .- - -- - .-. - --
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Attachment 60
Calc 92 E-0065 01DATE123 JUL 92 TIME: 4 48 PM Puelldl2 PAGE 11T=70 SECONDS, ST #2 Unit 2 MSLB Unit 1 LOOP

|
SYOTEM VOLT =0.9912, Red Train Steady State, Green Train Sequencing |ENTERGY OPERATIONS INC.

BALANCED VOLTAGE DROP AND LOAD FLOW ANALYS (SPECIAL BUS LOAD REPORTeeee******************************************IS****************************)***
VOLTAGE EFFECT ON LOADS MODELED TRANSFORMER VOLTAGE DROP MODELED
VOLTAGE DROP CRITERIA: BRANCH = 4.00 % LUS = 5.00
PER UNIT DRIVING VOLTAGE = .9912

LOAD BUS $ 2901 ST2-CLR DESIGN VOLTAGE: 4160 LOAD VOLTAGE: 4098 %VD: 1.5
'

VOLTAGE ANGLE: -2.2 DEGREES,- -------------------------

LOAD TO: 2902 ST2-A FEEDER AMPS: 1536 VOLTAGE DROP: 34. %VD: .83
,

PROJECTED POWER FLOW: 8910. KW 6283. KVAR 10902. KVA PF: .82 LAGGING
LOSSES THRU FEEDER: 3. KW 156. KVAR 156. KVA

ICAD FROM: 200 161XV APL AND: 1200 H BUSES 3WXFMR AMPS: 1536
PROJECTED POWER FLOW: 8910. KW 6283. KVAR 10902. KVA PF .82 LAGGING

***XFMR TAPS -2.5%***

LOAD BUS: 2902 ST2-A DESIGN VOLTAGE: 4160 LOAD VOLTAGE: 4063 %VD: 2.3
------------------------- - VOLTAGE ANGLE: -2.8 DEGREES
LOAD TO: 2001 2A1 FEEDER AMPS: 485 VOLTAGE DROP: 0. %VD: .00
PROJECTED POWER FLOW: 2932. KW 1753. KVAR 3416. KVA PF: .86 LAGGING
LOSSES THRU FEEDER: 0. KW 0. KVAR 0. KVA

LOAD TO: 2002 2A2 FEEDER AMPS: 478 VOLTAGE DROP: O. %VD: .00
PROJECTED POWER FLOW: 2235. KW 2517. KVAR 3366. KVA PF: .66 LAGGING
LOSSES THRU FEEDER: 0. KW 0. KVAR 0. KVA

LOAD TO: 2006 Al FEEDER AMPS: 370 VOLTAGE DROP: 0. %VD: .00
PROJECTED POWER FLOW: 2336. KW 1148. KVAR 2603. KVA PF: .90 LAGGING
LOSSLS T3RU FEEDER: 0. KW 0. KVAR 0. KVA i

LOAD TO: 2007 A2 FEEDER AMPS: 223 VOLTAGE DROP: 0. %VD: .00
PROJECTED POWER FLOW: 1403. KW 709. KVAR 1572. KVA PF: .89 LAGGING
LOSSES THRU FEEDER: O. KW 0. KVAR 0. KVA

LOAD FROM: 2901 ST2-CLR FEEDER AMPS: 1536 VOLTAGE DROP: 34. %VD: .83
PROJECTED POWER FLOW: 8906. KW 6127. KVAR 10810. KVA PF: .82 LAGGING
LOSSES THRU FEEDER: 3. KW 156. KVAR 156. KVA

,

LOAD BUS: 3005 2B5 DESIGN VOLTAGE: 480 LOAD VOLTAGE: 447 %VD: 7.0$
VOLTAGE ANGLE: -8.4 DEGREES-------------------------

PROJECTED SPECIAL BUS LOAD: 900. KK 490. KVAR
LOAD FROM: 2003 2A3 TRANSF AMPS: 1325 VOLTAGE DROP: 14. %VD: 2.94
PROJECTED POWER FLOW: 900. KW 490. KVAR 1025. KVA PF: .88 LAGGING
LOSSES THRU TRANSF: 14.9 KW 92.3 KVAR 93.5 KVA

:

:

I

l

i
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Attachnwnt 60
Calc 92.E-006.5-01

PAGE 12DATE:23 JUL 92 TIME: 4 48 PM Page 12 er 12
T=70 SECONDS, ST #2 Unit 2 MSLB Unit 1 LOOP
SYSTD1 VOLT =0. 9912, Red Train Steady State, Green Train Sequencing
ENTERGY OPERATIO!1S .NC .

BALANCED VOLTw E DROP AND LOAD FLOW ANALYSIS (SPECIAL BUS LOAD REPORT)*******+*********************************************************************
VOLTAGE EFFECT O!1 LOADS MODELED TRANSFORMER VOLTAGE DROP MODELED
VOLTAGE DROP CRITERIA: BRANCH = 4.00 % BUS = 5.00
PER Ul1IT DRIVING VOLTAGE = .9912

LOAD BUS: 3006 2B6 DESIG!1 VOLTAGE: 480 LOAD VOLTAGE: 403 %VD: 16.1$
VOLTAGE ANGLE: -6.5 DEGRELS-------------------------

PROJECTED SPECIAL BUS LOAD: 204. KW 1002. KVAR
NET BRA 11CH DIVERSITY LOAD: 454. KW 341. KVAR

LOAD FROM: 2004 2A4 TRAllSF AMPS: 2143 VOLTAGE DROP: 54. %VD:11.31$
PROJECTED POWER FI/W: 659. KW 1343. KVAR 1496. KVA PF: .44 LAGGING
LOSSES THRU TRA!1SF: 39.5 KW 252.2 KVAR 255.3 KVA

_

LOAD BUS: 3105 B5 DESIG11 VOLTAGE: 480 LOAD VOLTAGE: 456 %VD: 5.0
VOLTAGE A!1GLE: -6.9 DEGREES-------------------------

PROJECTED SPECIAL BUS LOAD: 921. KW 442. KVAR
LOAD FROM: 2008 A3 TRANSF AMI : 1293 VOLTAGE DROP: 13. %VD: 2.65
PROJECTED POWER FLOW: 921. KW 442. VAR 1022. KVA PF: .90 LAGGI!1G
LOSSES THRU TRA11SF: .4.3 KW 92.5 KVAR 93.6 KVA <

LOAD BUS: 3106 h6 DESIGN VOLTAGE: 480 LOAD VOLTAJE: 466 %VD: 2.9
VOLTAGE AliGLE: -5.2 DEGREES--------------- - -------

PRO, 'TED SPECIAL BUS LOAD: 547. KW 283. KVAR
LOAD FROM: 2009 A4 TRA!!SF AMPS: 763 VOLTAGE DROP: 3. %VD: .60
PROJECTED POWER FLO. 547. KW 283. KVAR 616. KVA PF: .89 LAGGING
LOSSES TH'AU TRANSF: 5.0 KW 32.2 KVAR 32.6 KVA

17 EUSES

*** T O T A L SYSTEM L0SSES ***
118. KW 1392. KVAR

~

#

*** WARNING *** STUDY CONTAI!1S 4 VOLTAGE CRITERIA VIOLATIONS
VIOLATIOlls DE110TED BY (S) AT BUS AND BRANCH %VD LOCATIONS ,

- - _ - ____-____ ___ _ ___-
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Attachment 61
Cdc 92.E.0065 01
Page1 of14

1
1

T=70 SECONDS, ST #2 Unit 2 MSLB Unit 1 LOOP
SYSTEM VOLT =0.9912, Green Train Steady State, Red Train Sequencing ;

ENTERGY OPERATIONS INC.

DATE: 23 JUL 92
TIME: 5 11 PM

______ _____ _________________________________ . _____________________________

ALL-I!iF0FJil.TI7N PRESENTED IS FOR REVIEW, APPROVAL
INTERPRETATI0ti AND APPLICATION BY A REGISTERED
ENGINEER ONLY
_____ _________ __ ___________________________________________________________

DAPPER (LOAD FLOW AND VOLTAGE DROP MINI / MICRO VERSION 3.5 LEVEL 2.1)
COPYRIGHT SKM SYSTEMS ANALYSIS, INC. 1983
.. _______________________________ _________ _______ . _______________ ____

.~. , -r-,n -,. ~ , r,& r--. ,,-a v, - -...-,.-..,-.,.,,..w .s ., , e , ce- s. -s .

-
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Attachment 61
Cole 92 E-0065-01DATE:33 JUL 92 TIME: 5 11 PM PAGE 2p"8'2 g g~,T=70 SECONDS, ST #2 Unit 2 MSLB Unit 1 LOOP

SYSTEM VOLT =0.9912, Green Train Stead / State, Red Train Sequencing
ENTERGY OPERATIONS INC.

FEEDER DATA
=o============================================================================
FEEDER FROM /EEDER TO QTY VOLTS LENGTH FEEDER DESCRIPTION

NO NAME NO NAME /PH L-L SIZE TYPE DUCT INSUL |

==============================================... ,====.=======================

1 SYSTEM 200 161KV APL 1 161000. 1000. FT
IMPEDANCE: 3.1131 + J19.4200 OHMS /M FEET

2001 2A1 2003 2A3 1 4160. 1000. FT
IMPEDANCE: .0047 + J .1600 OHMS /M FEET

3001 2A1 2902 ST2-A 1 4160. 1000. FT
IMPEDANCE: .0000 + J .0000 OHMS /M FEET i

2002 2A2 2004 2A4 1 4160. 1000. FT
IMPEDANCE: .0047 +J .1600 OHMS /M FEET

-2002 2A2 2902 ST2-A 1 4160. 1000. FT
IMPEDANCE: .0000 + J .0000 OHMS /M FEET

3006 Al 2008 A3 1 4160. 1000. FT
IMPEDANCE: .0000 + J .0000 OHMS /M FEET

2007 A2 2009 A4 1 4160. 1000. FT
IMPEDANCE: .0000 + J .0000 OHMS /M FEET

2901 ST2-CLR 2902 ST2-A 1 4160. 1000. FT
| IMPEDANCE: .0005 + J .0220 OHMS /M FEET
l

3902 ST2-A 2006 Al 1 4160. 1000. FT
IMPEDANCE: .0000 + J .0000 OHMS /M FEET

2902 ST2-A 2007 A2 1 4160. 1000. FT
IMPEDANCE: .0000 + J .0000 OHMS /M FEET

======================================================================r.=======

SOURCE BUS THEVENIN EQUIVALENT IMPEDANCE: .000000000 + J .000000000 OHMS
Calculated From Largest 3-PHASE Fault Contribution

| = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = =

|

1

!

|
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Attachment 61
6MHa -DATE:23 JUL 92 TIME: 5 11 PM PAGE 3D' I8T=70 SECONDS, ST 12 Unit 2 MSLB Unit 1 LOCP

,

SYSTEM VOLT =0.9912, Green Train Steady State, Red Train Sequencing '

ENTERGY OPERTTIONS INC.

TRANSF0RHER DATA3

========n=====================================================================
PRIMARY RECORD VOLTS PRI * SECONDARY RECORD VOLTS SEC NOMINAL

NO NAME L-L FLA NO NAME L-L FLA KVA
==============================================================================

!

2003 2A3 4055. 142. 3005 2B5 480. 1203. 1000.0 |
IMPEDANCE: 1.2315 + J 7.6110 PERCENT

3004 2A4 4055. 142. 3006 2B6 480. 1203. 1000.0
IMPEDANCE: 1.2438 + J 7.9432 PERCENT

2008 A3 4055. 142. 3105 B5 480. 1203. 1000.0
IMPEDANCE: 1.2396 + J 8.0046 PERCENT

3009 A4 4055. 142, 3106 B6 480. 1203. 1000.0
IMPEDANCE: 1.2532 + J 8.0126 PERCENT

;

!

:

!

i=
l

|
|

|
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Attachment 61
Calc 92 E-0065 01DATE 33 JUL 92 TIME: 5 11 PM pAgg 4

-T 70 SECONDS, ST #2 Unit 2-MSLIJ Unit 1 LOOP "E' #I

SYSTEM VOLT =0.9912, Green Train Steady State, Red Train Sequencing
ENTERGY OPERATIONS INC.

TRANSFORHER DATA (THREE WINDING)
......................- ................=......................................

BUS VOLTS * BRANCH % IMPEDANCE NOMINAL
DATA NO NAME L-L * DATA R X KVA

....=.......=. ...............=.===r,..........................................

PRIMARY 200 161XV APL 161000. * PRI-SEC .2000 + J 4.7800 15000.0
SECONDARY 1200 H BUSES 6900. * PRI-TER .1900 + J'4.6000 12600.0
TERTIARY 2901 ST2-CLR 4160. * SEC-TER .3700 + J 8.9000 12600.0

. PRZMARY FIXED TAP: -2.5 %

|

,a r . .r-..,--,- -,,-r- - - , , - - - - - - - - - - < - - - , , , , , - , - - . - - - - - - - , - - - - ~ . - - -- - - - .a ~ - - - -
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Attachment 61 |
Calc 92 E4065-01DATEt23 JUL 93 TIME: 5 11 PM PAGE 5

T=70 SECONDS, ST #2 Unit 2 MSLB Unit 1 LOOP Page 5 of 12

SYSTEM VOLT =0.9912, Green Trein Steady State, Ruct Train Sequencing
ENTERGY OPERATIONS INC.

i

B R A N C 11 L0AD DATA
..=..=...==........==.......t.==.====..==..=................................

FROM /TO BR. CONSTANT KVA CONSTANT Z CONSTANT I FLOW
BUS / BUS TYPE KVA %PF KVA %PF KVA %2F DIR.

................=........=.....=.....=............................ ... ........

1 SYSTEM
200 161KV APL FEEDER 667 -81.0

3001 2A1
3003 2A3 FEEDER 667 -81.0
3902 ST2-A FEEDER 667 -81.0 REV

3901 ST2-CLR
2902 ST2-A FEEDER 667 -81.0

300 151KV APL
3901 ST2-CLR TRANS. 667 -81.0

3003 2A3
3005 2B5 TRANS. 667 -81.0

,

r

e

A

T

.

- , .. . . , . . . , . , . .. - -. - . - . - , , . - ,
'
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' Attaciment 61
Calc 92 E 0065-01DATE:23 JUL 92 TIME: 5 11 PM PAGE 6

T=70 SECONDS, ST e3 Unit 2 MSLB Unit 1 LOOP Pate 6 or l2

SYSTEM VOLT =0.(912, Green Train Steady State, Red Train Sequencing
ENTERGY OPERAT. IONS INC.

BUS SPECIAL STUDY DATA
-- |============u=================================================================

0 NO * NAME * KW * KVAR * LOAD / GENERATION
==============================================================================

2003 2A3 1535. 813. CONSTANT KVA LOAD

3004 2A4 1534. 812. CONSTANT KVA LOAD
2008 A3 1401. 613. CONSTANT KVA LOAD '

3009 A4 851. 394. CONSTANT KVA LOAD
13005 2B5 220. 1075. CONSTANT Z LOAD
3006 2B5 650. 463. CONSTANT KVA LOAD

,

3105 B5 921. 442. CONSTANT KVA LOAD
3106 36 547, 283. CONSTANT KVA LOAD

i
1

9

I
.
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Attachment 61
alc9

# Iy65-01DATE:23 JUL 93 T2ME: 5 11 PM PAGE 7
T=70 SECONDS, ST /2 Unit 2 MSLB Unit 1 LOOP I"8' *

SYSTEM VOIT=0.9912, Green Train Steady State, Red Train Sequencing
ENTERGY OPERATIONS INC.

*** SOLUTION COMMENTS ***
=========================

SOLUTION PARAMETERS

PER LNIT DRIVING VOLTAGE : .9912
BRANCH VOLTAGE CRITERIA : 4.00 %
BUS VOLTAGE CRITERIA : 5.00 %

'

EXACT (ITERATIVE) SCLUTION : IES
TRANSFORMERS MODELED YES

<< PERCENT VOLTAGE DROPS ARE BASED ON NOMINAL DESIGN VOLTAGES >>

TOF SIZE: 58

LARGEST LOAD: 1737.01 KVA
CONVERGENCE CRITERIA: .087 KVA
LARGEST BUS MISMATCH 3005 2B5 150.040 KVA
LARGEST BUS MISMATCH .3005 2B5 13.817 KVA
LARGEST BUS MISMATCH 3006 2B6 1.995 KVA
LARGEST BUS MISMATCH 3006 2B6 .267 KVA
LARGEST BUS MISMATCH 3006 2B6 .035 KVA

!

|

t .
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Attadunent 61
"DATE:23 JUL 92 TIME: 5 11 PM PAGE 8g

T=70 SLCONDS, ST #2 Unit 2 MSLB Unit 1 LOOP
' SYSTEM VOLT =0.9912, Green Train Steady State, Red Trtin Sequencing
ENTERGY OPERATIONS INC.

BALANCED VOLTAGE DROP AND LOAD FLOW ANALYSIS (SPECIAL UUS LOAD REPORTeeoo********+************************************************************)****
VOLTAGE EFFECT ON LOADS MODELED TRANSFORMER VOLTAGE DROP MODELED
VOLTAGE DROP CRITERIA: BRANCH = 4.00 % BUS = 5.00
PER UNIT DRIVING VOLTAGE = .9912

LOAD BUS: '1 SYSTEM DESIGN VOLTAGE:161000 LOAD VOLTAGE:159563 %VD: .9
VOLTAGE ANGLE: .0 DEGREES-------------------------

LOAD TO: 200 161KV APL FEEDER AMPS: 38 VOLTAGE DROP: 917. %VD .57
PROJECTED POWER FLOW: 8446. KW 6206. KVAR 10481. KVA PF: .81 LAGGING
LOSSES THRU FEEDER: 13. KW 84. KVAR 85. KVA

LOAD FROM: **** SOURCE FEEDER AMPS: 38 VOLTAGE DROP: O. %VD: .00
PROJECTED POWER FLOW: 8446. KW 6206. KVAR 10481. KVA PF: .81 LAGGING

'

LOSSES THRU FEEDER: O. KW 0. KVAR 0. KVA

LOAD BUS: 200 161KV APL DESIGN VOLTAGE:161000 LOAD VOLTAGE:158666 %VD: 1.4
VOLTAGE ANGLE: .3 DEGREES-------------------------

LOAD FROM: 1 SYSTEM FEEDER AMPS: 38 VOLTAGE DROP: 917. %VD: .57
PROJECTED POWER FLOW: 8433. KW 6122. KVAR 10421. KVA PF: .81 LAGGING
LOSSES THRU FEEDEs: 13. KW 84. KVAR 85. KVA

LOAD TO: 1200 H E"SES AND: 2901 ST2-CLR 3WXFMR AMPS: 38
PROJECTED POWER FLOW: 8433. KW 6122. KVAR 10421. KVA PF: .81 LAGGING

***XFMR TAPS -2.5%***

LOAD BUS: 1200 H BUSES *** NO LOAD SPECIFIED ***

LOAD BUS: 2001 2A1 DESIGN VOLTAGE: 4160 LOAD VOLTAGE: 4078 %VD: 2.0
VOLTAGE ANGLE: -2.7 DEGREES-------------------------

LOAD TO: 2003 2A3 FEEDER AMPS: 459 VOLTAGE DROP: 92. %VD: 2.22
PROJECTED POWER FLOW: 2275. KW 2309. KVAR 3241. KVA PF: .70 LAGGING
LOSSES THRU FEEDER: 3. KW 101. KVAR 101. KVA

LOAD FROM: 2902 ST2-A FEEDER AMPS: 459 VOLTAGE DROP: O. &VD: .00
PROJECTED POWER FLOW: 2275. KW 2309. KVAR 3241. KVA PF: .70 LAGGING
LOSSES THRU FEEDER: 0. KW 0. KVAR 0. KVA

. - - . . . . . . .. . . ~ . _ _ .
-
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Attachment 61
|

| Calc 92 E-0065-01
DATE:23 JUL 92 TIME: 5 11 PM PAGE 9

Pm 9 of 12T=70 SECONDS, ST #2 Unit 2 MSLB Unit 1 LOOP
SYSTEM VOLT =0.9912, Green Train Steady State, Red Train Sequencing
ENTERGY OPERATIONS INC.

BALANCED VOLTAGE DROP AND LOAD FLOW ANALYSIS (SPECIAL BUS L3AD REPORT)
ecoce*********************************** ************************************
VOLTAGE EFFECT ON LOADS MODELED TRANSFORMER VOLTAGE DROP MODELED
VOLTAGE DROP C~RITERI A: BRANCH = 4.00 % BUS = 5.00
PER UNIT DRIVING VOLTAGE = .9912

LOAD BUS: 2002 2A2 DESIGN VOLTAGE: 4160 LOAD VOLTAGE: 4078 %VD: 2.0
VOLTAGE ANGLE: -2.7 DEGREES-. ..___ ....--.__ __.--

LOAD TO: 2004 2A4 FEEDER AMPS: 396 VOLTAGE DROP: 58. %VD: 1.39
PROJECTED POWER FLOW: 2399. KW 1435. KVAR 2796. KVA PF: .86 LAGGING
LCSSES THRU FEEDER: 2. KW 75. KVAR 75. KVA

LOAD FROM: 2902 ST2-A FEEDER AMPS: 396 VOLTAGE DROP: O. %VD: .00

PROJECTED POWER FLOW: 2399. KW 1435. KVAR 2796. KVA PF: .EA LAGGING
LOSSES THRU FEEDER: O. KW 0. KVAR 0. KVA

LOAD BUS: 2003 2A3 DESIGN VOLTAGE: 4160 LOAD VOLTAGE: 3986 %VD: 4.2
VOLTAGE ANGLE: -3.9 DEGREES-------------------------

PROJECTED SPFCIAL BUS LOAD: 1535. KW 813. KVAR
LOAD FROM: 2001 2A1 FEEDER AMPS: 459 VOLTAGE DROP: 92. %VD: 2.22
PROJECTED POWER FLOW: 2272. KW 2207. KVAR 3168. KVA PF: .72 LAGGING
LOSSES THRU FEEDER: 3. KW 101. KVAR 101. KVA

LOAD TO: 3005 285 TRANSF AMPS: 228 VOLTAGE DROP: 381. %VD: 9.15$
PROJECTED POWER FLOW: 737. KW 1394. KVAR 1577. KVA PF: .47 LAGGING
LOSSES THRU TRANSF: 31.7 KW 196.0 KVAR 198.6 KVA

. LOAD BUS: 2004 2A4 DESIGN VOLTAGE: 4160 LOAD VOLTAGE: 4020 %VD: 3.4
VOLTAGE ANGLE: -4.0-DEGREES-------------------------

PROJECTED SPECIAL BUS '.OAD: 1534. KW 812. KVAR
LOAD FROM: 2002 2A2 FEEDER AMPS: 396 VOLTAGE DROP: 58. %VD: 1.39
PROJECTED POWER FLOW: 2397. KW 1359. KVAR 2756. KVA PF: .87 LAGGING
LOSSES THRU FEEDER: 2. KW 75. KVAR 75. KVA

LOAD TO: 3006 2B6 TRANSF AMPS: 147 VOLTAGE DROP: 115. %VD: 2.76
PROJECTED POWER FLOW: 863. KW 547. KVAR 1022. KVA PF: .84 LAGGING
LOSSES THRU TRANSF: 13.2 KW 84.4 KVAR 85.5 KVA

LOAD BUS: 2006 Al DESIGN VOLTAGE: 4160 LOAD VOLTAGE: 4078 %VD: 2.0
VOLTAGE ANGLE: -2.7 DEGREES-------------------------

LOAD TO: 2008 A3 FEEDER AMPS: 368 VOLTAGE DROP: O. %VD: .00
PROJECTED POWER FLOW: 2336. KW 1147. KVAR 2602. KVA PF: .90 LAGGING
LOSSES THRU FEEDER: 0. KW 0. KVAR 0. KVA

' " ' ' ' ' '-
. - _ - - - - - _ _ _ _ _ _ - - - _ _ _ . _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ____ __ _ __
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- Attadunent 61
ODATE 23 JUL 92 TIME: 5 11 PM PAGE 10,

T=70 SECONDS, ST /2 Unit 2 MSLB Unit 1 LOOP
SYSTEM VOLT =0.9912, Green Train Steady State, Red Train Sequencing i

ENTERGY OPERATIONS INC.
'

BALANCED VOLTAGE DROP AND LOAD FLOW ANALYSIS (SPECIAL BUS LOAD REPORT)
eeee*************************.4**********************************************

VOLTAGE EFFECT ON LOADS MODELED TRANSFORMER VOLTAGE DROP MODELED ;

VOLTAGE DROP CRITERIA: BRANCH = 4.00 % BUS = 5.00
'

PER UNIT DRIVING VOLTAGE = .9912

LOAD FROM: 2902 ST2-A FEEDER AMPS: 368 VOLTAGE DROP: 0. %VD .00
PROJECTED POWER FLOW: 2336. KW 1147. KVAR 2602. KVA PF: .90 LAGGING
LOSSES THRU FEEDER: O. KW 0. KVAR 0. KVA

LOAD BUS: 2007 A2 DESIGN VOLTAGE: 4160 LOAD VOLTAGE: 4078 %VD: 2.0
VOLTAGE ANGLE: -2.7 DEGREFS-------------------------

LOAD TO: 2009 A4 FEEDER AMPS: 223 VOLTAGE DROP: O. %VD: .00
PROJECTED POWER FLOW: 1403. KW 709. KVAR 1572. KVA PF: .89 LAGGING
LOSSES THRU FEEDER: 0. KW 0. KVAR 0. KVA

LOAD FROM: 2902 ST2-A FEEDER AMPS: 223 VOLTAGE DROP: O. %VD: .00
PROJECTED POWER FLOW: 1403. KW 709. KVAR 1572. KVA PF: .89 LAGGING
LOSSES THRU FEEDER: 0. KW 0. KVAR 0. KVA

LOAD BUS: 2008 A3 DESIGN VOLTAGE: 4160 LOAD VOLTAGE: 4078 %VD: 2.0 '

VOLTAGE ANGLE: -2.7 DEGREES-------------------------

PROJECTED SPECIAL BUS LOAD: 1401. KW 613. KVAR
LOAD-FROM: 2006 Al FEEDER AMPS: 368 VOLTAGE DROP: 0. %VD: .00
PROJECTED POWER FLOW: 2336. V.W 1147. KVAR 2602. KVA PF: .90 LAGGING
LOSSES THRU FEEDER: 0. KW 0. KVAR 0. KVA

LOAD HTO: 3105 B5 TRANSF AMPS: 152 VOLTAGE DROP: 109. %VD: 2.62
PROJECTED POWER FLOW: 935. KW 534. KVAR 1077. KVA PF: .87 LAGGING
LOSSES THRU TRANSF: 14.2 KW 91.8 YVAR 92.9 KVA

LOAD BUS: 2009 A4 DESIGN VOLTAGE: 4160 LOAD VOLTAGE: 4078 %VD: 2.0
VOLTAGE ANGLE: -2.7 DEGREES-------------------------

PROJECTED SPECIAL BUS LOAD: 851. KW 394. KVAR
LOAD FROM: 2007 A2 FEEDER AMPS: 223 VOLTAGE DROP: 0. %VD: .00
PROJECTED POWER FLOW: 1403. KW 709. KVAR 1572. KVA PF: .89 LAGGING
LOSSES THRU FEEDER: 0. KW 0. KVAR 0. hVA

LOAD .TO: 3106 B6 TRANSF AMPS: 90 VC '.TAGE DROP: 24. %VD: .58
PROJECTED POWER FLOW: 552. KW 315. KVAR 636. KVA PF: .87 LAGGING-

E LOSSES THRU TRANSF: 5.0 KW 32.0 KVAR 32.4 KVA

,

.
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Attachment 61
Calc 92 E-006541

DATE:23 JUL 92 TIME: 5 11 PM PAGE 11Pge 11 d l2T=70 SECONDS, ST #2 Unit 2 MSLB Unit 1 LOOP <

SYSTEM VOLT =0.9912, Green Train Steady State, Red Train Sequencing
ENTERGY OPERATIONS INC.

BALANCED VOLTAGE DROP AND LOAD FLOW ANALYSIS (SPECIAL BUS LOAD REPORT)
eeee*************************************************************************
VOLTAGE EFFECT ON LOADS MODELED TRANSFORMER VOLTAGE DROP MODELED
VOLTAGE DROP CRITERIA: BRANCH = 4.00 % BUS = 5.00
PER UNIT DRIVING VOLTAGE = .9912

LOAD BUS: 2901 ST2-CLR DESIGN VOLTAGE: 4160 LOAD VOLTAGE: 4109 %VD: 1.2
VOLTAGE ANGLE: -2.0 DEGREES-------------------------

LOAD TO: 2902 ST2-A FEEDER AMPS: 1431 VOLTAGE DROP: 31. %VD: .76
PROJECTED POWER FLOW: 8417. KW 5734. KVAR 10184. KVA PF: .83 LAGGING
LOSSES THRU FEEDER: 3. KW 135. KVAR 135. KVA

LOAD FROM: 200 161KV APL ANDI 1200 h BUSES 3WXFMR AMPS: 1431
PROJECTED POWER 7 LOW: 8417. KW 5734. KVAR 10184. KVA PF: .83 LAGGING

***XFMR TAPS -2.5%***

LOAD BUS: 2902 ST2-A DESIGN VOLTAGE: 4160 LOAD VOLTAGE: 4078 %VD: 2.0
VOLTAGE ANGLE: -2.7 DEGREES-------------------------

LOAD TO: 2001 2A1 FEEDER AMPS: 459 VOLTAGE DROP: 0. %VD: .00
PROJECTED POWER FLOW: 2275. KW 2309. KVAR 3241. KVA PF: .70 LAGGING
LOSSES THRU FEEDER: O. KW 0. KVAR 0. KVA

LOAD TO: 2002 2A2 FEEDER AMPS: 196 VOLTAGE DROP: O. %VD: .00
uROJECTED POWER FLOW: 2399. KW 1435. KV7.k 2796. KVA PF: .86 LAGGING
LOSSES THRU FEEDER: 0. KW 0. KVAR 0. KVA

,

LOAD TO: 2006 Al FEEDER AMPS: 368 VOLTAGE DROP: O. %VD: .00
PROJECTED POWER FLOW: 2336. KW 1147. KVAR 2602. KVA PF: .90 LAGGTNG
LOSSES THRU FEEDER: O. KW O. KVAR 0. KVA

LOAD TN3: 2007 A2 FEEDER AMPS: 223 VOLTAGE DROP: O. %VD: .00
PROJECTED POWER FLOW: 1403. KW 709. KVAR 1572. KVA PF: .89 LAGGING
LOSSES THRU FEEDER: 0. XW 0. KVAR 0. KVA

LOAD FROM: 2901 ST2-CLR FEEDER AMPS: 1431 VOLTAGE DROP: 31. %VD: .76
PROJECTED POWER FLOW: 8414. KW 5599. KVAR 101'~ KVA PF: .83 LAGGING
LOSSES THRU FEEDER: 3. KW 135. KVAR 135. KVA

LOAD BUS: 3005 2B5 DESIGN VOLTAGE: 480 LOAD VOLTAGE: 416 %VD: 13.3$
VOLTAGE ANGLE: -6.5 DEGREES-------------------------

PROJECTED SPECIAL BUS LOAD: 165. KW 807. KVAR
NET BRANCH DIVERSITY LOAD: 540. KW 391. KVAR

LOAD FROM: 2003 2A3 TRANSF AMPS: 1930 VOLTAGE DROP: 44. %VD: 9.15$
PROJECTED POWER FLOW: 705. KW 1198. KVAR 1391. KVA PF: .51 LAGGING
LOSSES THRU TRANSF: 31.7 KW 196.0 KVAR 198.6 KVA

.

?

, , , - , , ., , , . - . - , . _ _ _ , _ . - . ..,,,m_ . . . . , _ _ , . .- _ _ . , _ .
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Att:chment 61
Calc 92 E-0065-01DATE 23 JUL 92 TIME: 5 11 PM PAGE 12h:ge 12 of t2

T=70 SECONDS, ST #2 Unit 2 MSLB Unit 1 LOOP
SYSTEM VOLT =0.9912, Green Train Steady State, Red Train Sequencing
ENTERGY OPERATIONS INC.

BALANCED VOLTAGE DROP AND LOAD FLOW ANALYSIS (SPECIAL BUS LOAD REPORT)
o****************************************************************************
VOLTAGE EFFECT ON LOADS MODELED TRANSFORMER VOLTAGE DROP MODELED
VOLTAGE DROP CRITERIA: BRANCH = 4.00 % BUS = 5.00
PER UNIT DRIVING VOLTAGE = .9912

LOAD BUS: 3006 2B6 DESIGN VOLTAGE: 480 LOAD VOLTAGE: 451 %VD: 6.1$
VOLTAGE ANGLE: ~7.8 DEGREES- - - - - - - - - - - + - - - - - - - - - - - - -

PROJECTED SPECIAL BUS LOAD: 850. KW 463. KVAR
LOAD FROM: 2004 2A4 TRANSF AMPS: 1240 VOLTAGE DROP: 13. %VD: 2.76
PROJECTED POWER FLOW: 850. KW 463. KVAR 968. KVA PF: .88 LAGGING
LOSSES THRU TRANSF: 13.2 KW 84.4 KVAR 85.5 KVA

LOAD BUS: 3105 B5 DESIGN VOLTAGE: 480 LOAD VOLTAGE: 458 %VD: 4.6
VOLTAGE ANGLE: -6.7 DEGREES-------------------------

PROJECTED SPELIAL BUS LOAD: 921. KW 442. KVAR
LOAD '.' ROM: 2008 A3 TRANSF AMPS: 1288 VOLTAGE DROP: 13. %VD: 2.62 -

PROJECTED POWER FLOW: 921. KW 442. KVAR 1022. KVA PF: .90 LAGGING
LOSSES THRU TRANSF: 14.2 KW 91.8 KVAR 92.9 KVA

LOAD BUS: 3106 B6 DESIGN VOLTAnE: 480 LOAD VOLTAGE: 468 %VD: 2.S
VOLTAGE ANGLE: -5.0 DEGREES-------------------------

PROJECTED SPECIAs BUS LOAD: 547. KW 283. KVAR
LOAD FROM: 2009 A4 TRANSF AMPS: 760 VOLTAGE DROP: 3. %VD: .58
PROJECTED POWER FLOW: 547. KW 283. KVAR 616. KVA PF: .89 LAGGING
LOSSES THRU TRANSF: 5.0 KW 32.0 KVAR 32.4 KVA

17 BUSES

*** T O T A L SYSTEM L O S S E S ***
102. KW 1187. KVAR

*** WARNING *** STUDY CO'!TAINS 4 VOLTAGE CRITERIA VIOLATIONS
VIOLATIONS DENOTED BY (S) AT BUS AND BRANCH %VD LOCATIONS

,

m 5.r., ,. ._ , . , , _ , , .. ,3._.p , _ , . . . . . - wr . -. , , , . - - i.,ee, ,
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Attachment 62
Colc 92-E4065-01
Page 1 of 12

T=80 SEC011DS, ST #2 Unit 2 MSLB Unit 1 LOOP
SYSTEM VOLT =0.9912, Red Train Steady State, Green Train Sequencing

_

ENTERGY OPERATIONS INC.

,

DATE: 23 JUL 92
TIMit 5 17 PM

___________ --_____---_________________-_________________________-___________-

ALL I!1 FORMATION PRESE!1TED IS FOR REVIEW, APPROVAL
INTERPRETATION AND APPLICATION BY A REGISTERED
ENGINEER ONLY
__-_______-____________________-_-____--__-______-----_________________ . ____

DAPPER (LOAD FLOW A!1D VOLTAGE DROP mil 1I/ MICRO VERSION 3.5 LEVEL 2.1)
COPYRIGilT SKM SYSTEMS ANALYSIS, INC. 1983
_--________._- ..--__--__--___--________----_-_________________________-______

m

.
. _ _ _ . _ . _ ..

'
-



.~ _ - - _ - . _ _ - _ . - -- - . - - -- .--- - .- --- - . - - -~

Attachment 62
Cak 92 E-0065-01 -

DATE:23 JUL 92 TIME: 5 17 PM giage 2 of 12 PAGE 2 |
T=80 SECONDS, ST #2 Unit 2 MSLB Unit 1 LOOP
SYSTEM VOLT =0.9912, Red Train Steady State, Green Train Sequencing
ENTEkGY OPERATIONS INC.

FEEDER DATA
==.====================n======================================================
FEEDER FROM FEEDER TO QTY VOLTS LENGTH FEEDER DESCRIPTION

NO NAM" . .NO NAME /PH L-L SIZE TYPE D' JCT INSUL,

============================================================================== ,

|

1 SYSTEM 200 161KV APL 1 161000. 1000. FT
IMPEDANCE: 3.1131 + J19.4200 OHMS /M FEET

3001 2A1 2003 2A3 1 4160. 1000, FT
IMPEDANCE: .0047 + J 1600 OHMS /M FEET.

-2001 2A1 2902 ST2-A 1 4160. 1000. FT
IMPEDANCE: .0000 + J 0000 OHMS /M FEET.

,

2002 2A2 2004 2A4 1 4160. 1000. FT
IMPEDANCE: .0047 + J 1600 OHMS /M FEET.

3002 2A2 2902 ST2-A 1 4360. 1000. FT
IMPEDANCE:- .0000 + J 0000 OHMS /M FEET.

,

3006 Al 2008 A3 1 4160. 1000. FT
IMPEDANCE: .0000 + J 0000 OHMS /M FEET. ,

2007 A2 2009 A4 1 4160. 1000. FT
IMPEDANCE: .0000 + J 0000 OHMS /M FEET.

3901 ST2-CLR 2902 ST2-A 1 4160. 1000. FT
IMPEDANCE: .0005 + J 0220 OMMS/M FEET.

3902 ST2-A 2006 A1 1 4160. 1000. FT
IMPEDANCE: ,0000 + J 0000 OHMS /M FEET.

3903 ST2-A 2007 A2 1 4160. 1000. FT
IMPEDANCE: .0000 + J 0000 OHMS /M FEET.

a n===========================================================================

-SOURCE BUS THEVENIN EQUIVALENT IMPEDANCE: .000000000 + J 000000000 OHMS.

Calculated From Largest 3-PHASE Fault contribution "

,.

==========================n===================================================

,. -- . - . - - - , . . , . ~ -,,-~..-,nv , --- - . - . , . , - , . , . . .--..----n- n, --- ----r,- ,, --, v-
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Attachment 62
Cale 92-E.0065-01

PAGE 3DATE:23 JUL 92 TIME: 5 17 PM Pap 3 d 12
| T=80 SECONDS, ST #2 Unit 2 MSLB Unit 1 LOOP

SYSTEM VOLT =0.9912, Red Train Steady State, Green Train Scquencing
ENTERGY OPERATIONS INC.

TRA11SFORMER DATA
==============================================================================
PRIMARY RECORD VOLTS PRI * SECONDARY RECORD VOLTS SEC NOMI!1AL

NO NAME L-L FLA 110 NAME L-L FLA KVA
=============u===== =====================n ==================================

2003 21.3 4055, 142. 3005 2B5 480. 1203. 1000.0
IMPEDANCE: 1.2315 + J 7.6110 PERCEt1T

2004 2A4 4055. 142. 3006 2B6 480. 1203. 1000.0
IMPEDA!1CE: 1.2438 + J 7.9432 PERCENT

2008 A3 4055. 142. 3105 B5 480. 1203. 1000.0
IMPEDANCE: 1.2396 + J 8.0046 PERCE!1T

-_

2009 A4 4055. 142, 3106 B6 480. 1203. 1000.0
IMPEDANCE: 1.2532 + J 8.0126 PERCE!1T

4

- - - - - - - ~ - - - - _ _ , _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ___ _ __ _ _
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Attadunent 62
Calc 92 E-0065-01

DATE:23 JUL 92 TIME: 5 17 PM Page 4 of 12 PAGE 4
T=80 SECONDS, ST #2 Unit 2 MSLB Unit 1 LOOP
SYSTEM VOLT =0.9912, Red Train Steady State, Green Train Sequencing
ENTERGY OPERATIONS INC.

TRAN 3FORMER DATA (Ti!R'EE WINDING)
=====================n===================================r============2==u====

BUS VOLTS * BRANCH % IMPEDANCE NOMINAL
DATA NO NAME L-L * DATA R X KVA

==============================================================================

PRIMARY 200 161KV APL 161000. * PRI-SEC .2000 + J 4.7800 15000.0
SECONDARY 1200 H BUSES 6900. * PRI-TER .1900 + J 4.6000 12600.0
TERTIARY 2901 ST2-CLR 4160. * SEC-TER .3700 + J 8.9000 12600.0
PRIMARY FIXED TAP: -2.5 %

o

R

$'

a,

_ _-_-._._ - _--__-_-.-.-_-_-_____---.-____._--._________-__-_---_-_-_..--_- - - _____.-- - ---_- --_- -- - - - -
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Attechment 62
Calc 92 E-0065-01

PAGE 5DATE:23 JUL 92 TIME: 5 17 PM Pne 5 d 12T=80 SECOllDS, ST #2 Unit 2 MSLB Unit 1 LOOP
SYSTEM VOLT =0.9912, Red Train Steady Stato, Green Train Sequ2ncing
EllTERGY OPERATIO!!S IllC.

B R A 11 C 11 L0AD DATA
=============================================================================

FROM /TO BR. CO!!STA11T KVA COliSTA!!T Z CollSTAllT I FLOW
DUS / BUS TYPE KVA %PF KVA %PF KVA %PF DIR.

============================u=========================================r======

1 SYSTEM
200 161KV APL FEEDER G42 -80.0

3002 2A2
2004 2A4 FEEDER 642 -80.0
3902 ST2-A FEEDER 642 -80.0 REV

3901 ST2-CLR
-

2902 ST2-A FEEDER 642 -80.0

300 161KV APL
3901 ST2-CLR TRAliS . 642 -80.0

2004 2A4
3006 2B6 TRAllS . 642 -80.0

-

1

e

_ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ . . _ _ _ __ ._ _ _ _ _ . . _ . . . _ . _ _ _ _ . . _ _ _ _ _ _ . _ _ _ __ _ . _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _



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

Attachment 62
Calc 92 E-0065 01

DATE 23 JUL 92 TIME: 5 17 PM Pge 6 of t2 PAGE 6
T=80 SECONDS, ST #2 Unit 2 MSLB Unit 1 LOOP
SYSTEM VOLT =0.9912, Red Train Steady State, Green Train Sequencing
ENTERGY OPERATIONS INC.

BUS SPECIAL STUDY DATA
==============================================================================
* NO * NAME * KW * KVAR * LOAD / GENERATION

===============================================a==============================
2003 2A3 2013. 1058. CONSTANT KVA LOAD l

2004 2A4 1534. 812. CONSTANT KVA LOAD
2008 A3 1401. 613. CONSTANT KVA LOAD
2009 A4 851. 394. CONSTANT KVA LOAD
3005 2B5 900. 490. CONSTANT KVA LOAD
3006 2B6 194. 950. CONSTANT Z LOAD

3105 B5 921. 442. CONSTANT KVA LOAD
3106 B6 547. 283. CONSTANT KVA LOAD

_.
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Atticlunent 62
Cdc 92-E-0065-01

DATE:23 JUL 92 TIME: 5 17 PM Page 7 of 12 PAGE 7
T=80 SEcollDS, ST #2 Unit 2 MSLB Unit 1 LOOP
SYSTEM VOLT =0.9912, Red Train Steady State, Green Train Sequencing
ENTERGY OPERATIONS IllC.

*** SOLUTION COMMEllTS ***
=============w====:n======

SOLUTION PARAMETERS

PER UNIT DRIVING VOLTAGE : .9912
BRANCl! VOLTAGE CRITERIA : 4.00 %
BUS VOLTAGE CRITERIA : 5.00 %
EXACT (ITERATIVE) SOLUTION : YES
TRANSFORMERS MODELED : YES

<< PERCENT VOLTAGE DROPS ARE BASED ON NOMINAL DESIGN VOLTAGES >>

TOF SIZE: 58

LARGEST LOAD: 2274.45 KVA
CONVERGENCE CRITERIA: .114 KVA
LARGEST BUS MISMATCH 3006 2B6 139.092 KVA
LARGEST BUS MISMATCH 3005 2B5 17.491 KVA
LARGEST BUS MISMATCH 3005 2B5 2.518 KVA
LARGEST BUS MISMATCH 3005 2B5 .351 KVA
LARGEST BUS MISMATCH 3005 2B5 .048 KVA

_

..

_ _ _ _ _ _ _ _ - _ - _ _ _ _ _ - - _ - - _ _ _ - _ _ _ - _ _ - _ _ - - - _ - _ _ _ - _ _ - - - _ -
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Attadunent 62
Calc 92-E-0065-01

DATE.23 JUL 92 TIME: 5 17 PM Pm 3 d 12 PAGE 8
T= 8 0 S Erw tDS , ST #2 Unit 2 MSL3 Unit 1 LOOP
SYSTEV .T=0.9912, Red Train Steady State, Green Train Sequencing
ENTERC .ZRATIONS INC.

O MNCED VN TAGE DROP AND LOAD FLOW ANALYSIS (SPECIAL BUS LOAD REPORT)
+++*to*****+s e************c*************************************************

$' M J ' AGE EFFECT ON LOADS MODr. LED TRANCFORMER VOLTAGE DROP MODELED~

gg % LGE DROP CRITE'..IA: BRANCH = 4.00 % BUS = 5.00
s? PER UNIT DRIVING VOLTAGE = .9912

' .# 3US: 1 SYSTEM DESIGN VOLTAGE:161000 LOAD VOLTAGE'159583 %VD: .9
1 VOI t' AGE ANGLE: .0 DEGREES--------------------

^ '' t 200 161KV APL FELDER AMPS: 40 VU.TAGE DROP: 958. %VD: .60
' POWER FLOW: 8931. EW 6466. KVAE 11026. KVA PF- .81 LAGGING

3 .. .aU FEEDER: 15. KM 93. KVAR 94. KVA

.[y: LW'' :i: **** EOURCE FEEDER AMPS: 40 VOLTAGE . ROP: 0. %VD: .00
Pin cD POWER FLOW: 8931. KW 6466. KVAR 11026. KVA ?F: .81 LAGGING
b THRD FEEDER: O. KW 0. KVAR 0. KVA

LC AD h - ' : 200 161KV APL DESIGN VOLTAGE:161000 LOAD V9LTAGE:158625 IVD: 1.5
VOLTAGE ANGLE: .3 DEGREES, p

ht . '3 A D 6'R O M : 1 SYSTEM FEEDER AMPS: 40 VOLTAGE DROP: 958 %VD: .60. . . - ,
' * PRrJECTED POWER FLOW: 891'. KW 6374. KVAR 10960. KVN PF: .81 LAGGING

{'$ LASES THRU FEEDER: 15. KW 93. KVAR 94. KVA
-j<n w r ,

F' '

i LOAD TO: 1200 H BUSES AND: 2901 ST2-CLR 3WXFMR AMPS: 40 %
PROJECTED POWER FLOW: 8917. KW 6374. KVAR 10960. KVA PF: .81 LAGGING 1'

***XFMR TAPS - 2 . 5 '; * * * .

LOAD BUS: ?20e " B!M"S *** NO LOAD SPECIFIED ***

LOAD PUS: 2001 261 DESIGN VOLTAGE: 4160 LOAD VOLTAGE: 4072 %VD: 2.1
VOLTAGE ANGLE: -2.8 DEGREES---- -------------------

LOAD TO: 200. 2A3 FEEDER AMPS: 484 VOLTAGE DROP: 71. %VD: 1.70
PROJECTED POWER FLOW: 2931. KW 1752. KVAR 3415. KVA PF: .86 LAGGING
LOSSES THPU FEEDER: 3. XW 113. KVAR 113. KVA

LO!D FROM: 2902 ST2-A FEEDER AMPS: 484 VOLTAGE DROP: 0. %VD: .00
PROJECTED ?OWER FLOW: 2931. KW 1752. KVAF 3415. KVA PF: .86 LAGGING
LOSSES THRU FEEDER: 0. KW 0. KVM 0. KVA

:.

,

_ - _ - ._ - . - _ _ - - -_ _ _ _ _ _ _ _ _-__ . - - _ - - - - - - - -_ --
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Attaciunent 62
Calc 92-E-0065-01

PAGE 9DATE:23 JUL 92 TIME: 5 17 PM Pne 9 d 12T=80 SECONDS, ST #2 Unit 2 MSLB Unit 1 LOOP
SYSTEM VOLT =0.9912, Red Train Steady State, Green Train Sequencirg
ENTERGY OPERATIONS INC.

BALANCED VOLTAGE DROP AND LOAD FLOW ANALYSIS (SPECIAL BUS LOAD REPOKT)o*******************************************************a********************
VOLTAGE EFFECT ON LOADS MODELED TRANSFORMER VOLTAGE DROP MODELED
VOLTAGE DROP CRITERIA: BRANCH = 4.00 % bOS = 5.00
PER UNIT DRIVING VOLTAGE = .9912

LOAU BUS: 2002 2A2 DESIGN VOLTAGE: 4160 LOAD VOLTAGE: 4072 %VD: 2.1
"OLTAGE ANGLE: -2.0 DEGREES-------------------------

LOAD TO: 2004 2A4 FEEDER AMPS: 44; 'OLTAGE DROP: 88. %VD: 2.10
i PROJECTED POWER FLOW: 2225. KW 2186. KVAR 3119. KVA PF: .71 LAGGING

LOSSES THRU FEEDER: 3. KW 94. KVAR 94. KVA

LOAD FROM: 2902 ST2-A FEEDER AMPS: 442 VOLTAGE DROP: 0. %VD: .00

PROJECTED POWER FLOW: 2225. KW 2186. KVAR 3119. KVA PF: .71 .AGGING
-

LOSSES THRG FEEDER: 0. KW 0. KVAR 0. KVA

-LOAD BUS: 2003 2A3 DESIGN VOLTAGE: 4160 LOAD VOLTAGE: 4001 %VD: 3.8
VOLTACE ANGLE: -4.4 DEGREES-------------------------

PROJECTED SPECIAL BUS LOAD: 2013. KW 1058. KVAR
LOAD FROM: 2001 2A1 FEEDER AMPS: 484 VOLTAGE DRSo: 73. %VD: 1.70
PROJECTED POWER FLOW: 2928. KW 1640. KVAR 3356. KVA PF: .87 LAGGING
LOSSES THRU FEEDER: 3. KW 113. KVAR 113. KVA

LOAD TO: 3005 2B5 TRANSF AMPS: 156 VOLTAGE DROP: 122. %VD: 2.92
PROJECTED POWER FLOW: 915. KW 582. KVAR 1084. KVA PF: .84 LAGGING
LOSSES THRU TRANSF: 14.9 KW 91.9 KVAR 93.1 KVA

LvAD BUS: a2004 2A4 DESIGN VOLTAGE: 4160 LOAD VOLTAGE: 3984 %VD: 4.2
VOLTAGE ANGLE: -4.0 DEGREES-------------------------

PROJECTED SPECIAL BUS LOAD: 1534. KW 812. KVAR
LOAD FROM: 2002 2A2 FEEDER AMPS: 442 VOLTAGE DROP: 88. TVD: 2.10 ~

PROJECTED POWER FLOW: 2222. KW 2092. KVAR 3052. KVA PF: .73 LAGGING ~

LO6SES THRU FEEDER: 3. KW 94. KVAR 94. KVA

LOAD TO: 3006 2B6 TRANSF AMPS: 211 VOLTAGE DROP: 360. %VD: P.65$ c
'

PROJECTED POWER FLOW: 688. KW 1280. KVAR 1453. KVA PF: .47 LAGGING
LOSSES THRU TRANSF: 27.2 KW 173.8 KVAR 175.9 KVA

LOAD BUS: 2006 * DESIGN VOLTAGE: 4160 LOAD VOLTAGE: 4072 %VD: 2.1
VOLTAGE ANGLE: -2.8 DEGREES-------------------------

LOAD TO: 2008 A3 FEEDER AMPS: 369 VOLTAGE DROP: O. %VD: .00

PROJECTED PCWER FLOW: 2336. KW 1147. KVAR 2603. KVA PF: .90 LAGGING
-LOSSES THRU FEEDER: O. KW o. KVAR 0. KVA

--- _ _ -

.
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Attachment 62
Calc 92-E-0065-01

DATE:23 JUL 92 TIME: 5 17 PM Pne 10 of 12 PAGE 10
T=83 SECONDS, ST #2 Unit 2 MSLB Unit 1 LOOP
SYSTEM VOLT =0.9912, Red T ain Steady State, G"een Train Sequenuing
ENTERGY OPERATIONS INC.

BALANCED VOLTAGE DROP AND LOAD FLOW ANALYSIS (SPECIAL BUS LOAD REPORT)
'

****************************u************************.*****************,****

I VOLTAGE EFFECT ON LOADS MODELi?D TRANSFORMER VOLTAGE DROP MODELED
} VOLTAGE DROP CRITERIA: BRANCH = 4.00 % BUS = 5.00
j PER UNIT DRIVING VOLTAGE = .9912

LOAD PROM: 2902 ST2-A FEEDER AMPS: 369 VOLTAGE DROP: J. %VD: .00
PROJECTED POWER FLOW: 2336. KW 1147. KVAR 2603. KVA PF: .90 LACGING

| LOSSES THRU FEEDER: 0. KW 0. KVAR 0. KVA

LOAD BUS: 2007 A2 DESIGN VOLTAbE: 4160 LL.'.) VOLTAGE: 4072 WD : 2.1
VOLTAGE ANGLE: -2.8 DEGREES-------------------------

LOAD TO: 2009 A4 FEEDER AMPS: 223 VOLTAGE DROP: 0. %VD: .30
PROJECTED 1OWER FLOW: 1403. KW 709. KVAR 1572. KVA PF: .89 LAGGING

NLOSSES THRU FEEDER: 0. KW 0. KVAR 0. KVA

LOAD PROM: 2902 ST2-A TEFOSR AMPS: 223 VOLTAGE DROP: 0. %VD: .00
PROJECTED POWER FLOW: 1403. KW 709. KVAR 1572. KVA PF: .89 LAGGING

*LOSSES THRU FEEDER: 0. KW 0. KVAR 0. KVA
L

IAAD BUS: 2008 A3 DESIGN VOLTAGE: 4160 LOAD VOLTAGE: 4072 %VD: 2.1
VOLTAGE ANGLE: -2.8 DEGREES- -----------------------

PROJECTED SPECIAL BUS LOAD: 1401. KW 613. KVAR
LOAD FROM: 2006 Al FEEDER AMPS: 369 VOLTAGE DROP: 0. %VD: .00
PROJECTED POWER FLOW: 2336. KW 1147. KVAR 260'!. KVA PF: .90 LAGGING
LOSSES THRU FEEDEF: O. KW 0. KVAR 0. KVA

IOAD TO: "10b D5 TRANSF AMI3: 153 V?LTAGE DROP: 110. %VD: 2.63.

2AOJECTED POWER FLOW: 935. KW 534. KVAR 10 7 ', . KVA PF: .87 LAGGING
LOSSES THkU TRANSF: 14.3 KW 92.1 KVAR 93.2 KVA

~

LOAD BUS: 2009 A4 DESIGN VOLTAGE: 4160 LOAD VOLTAGE: 4072 %VD: 2.1
VOLTAGE ANGLE: -2.8 DEGREES-------------------------

PROJECTED SPECIAL BUS LOAD: 851. KW 394. KVAR
LOAD FROM: 2007 A2 -FEEDER AMPS: 223 VOLTAGE DROP: 0. %VD: .00
PROJECTED POWER FLOW: 1403. KW 709. KVAR 1572. KVA PF: .89 LAGGING
LOSSES TH3U FEEDER: 0. KW 0. KVAR 0. KVA-

LOAD TO: 3106 B6 TRANSF AMPS: 90 VOLTAGE DROP: 24. %VD: .59
PROJECTED POWER FLOW: 552. KW 315. KVAR 636. KVA PF: .87 LAGGING

- LOSSES THRU TRANSF: 5.0 KW 32.1 KVAR 32.5 KVA

._

M

_-a_ _ _ - - _ _ _ _ _ _ _ _ - _ _ _ _ _ - - _ _ _ - - _ _ _ _ _ _ - - - - - - - . - - _ . . - - - - - _ - - - - _ _ _ _ _ _ - _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - _ . _ - _ _ - - - _ _ _ _ _ - _ _ - . _ _ _ - _ _ _ _ _ _ _ - -.
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Attachment 62
Calc 92-E-0065-01

PAGE 11DATE:23 JUL 92 TIME: 5 17 PM Page 11 of 12T=80 SECONDS, ST #2 Unit 2 MSLB Unit 1 LOOP
SYSTEM VOLT =0.9912, Red Train Steady State, Green Train Sequencing <

I

-ENTERGY OPERATIONS INC.

BALANCED VOLTAGE DROP AND LOAD FLOW ANALYSIS (SPECIAL BUS LOAD REPORT)
-cocee************************************************************************
VOLTAGE EFFECT ON LOADS MODELED TRANSFORMER VOLTAGE DROP MODELED
VOLTAGE DROP CRITERIA: BRANCH = 4.00 % BUS = 5.00
PER UNIT DRIVING VOLTAGE = .9912

LOAD BUS: 2901 ST2-CLR DESIGN VOLTAGE: 4160 LOAD VOLTAGE: 4104 %VD: 1.3
VOLTAGE ANGLE: -2.2 DEGREES-------------------------

LOAD TO: 2902 ST2-A FEEDER AMPS: 1505 VOLTAGE DROP: 33. %VD: .78
PROJECTED POWER FLOW: 8899. XW 5944. KVAR 10701. KVA PF: .83 LAGGING
LOSSES THRU FEEDER: 3. KW 150. FVAR 150. KVA

LOAD FROM: 200 161KV APL- AND: 1200 H DUSES 3WXFMR AMPS: 1505
PROJECTED POWER FLOW: 8899. KU 5944. KVAR 10701. KVA PF: .83 LAGGING

***XF'R TAPS -2.5%***

LOAD BUS: 2902 ST2-A DESIGN VOLT 7GE: 4160 LOAD VOLTAGE: 4072 %VD: 2.1
VOLTAGE ANGLE: -2.8 DEGREES-------------------------

LOAL TO: 2001 2A1 FEEDER AMPS: 484 VOLTAGE DROP: O. %VD: .00
PROJECTED POWER FLOW: 2931. KW 1752. KVAR 3415. KVA PF: .86 LAGGING
LOSSES THRU FEEDER: O. KW 0. KVAR 0. KVA

LOAD TO: 2002 2A2 FEEDER AMPS: 442 VOLTAGE. DROP: G. %VD: .00
. PROJECTED POWER FLOW: 2225. KW 2186. KVAR 3119. KVA PF: .71 LAGGING
LOSSES THRU FEEDER: 0. KW 0. KVAR 0. KVA

LOAD TO: 2006 Al FEEDER AMPS: 369 VOLTAGE DROP: 0. %VD. .00
PROJECTED POWER FLOW: 2336. KW 1147. KVAR 2603. KVA PF: .90 LAGGING
LOSSES THRU FEEDER: 0. KW 0. KVAR 0. KVA

LOAD TO: 2007.A2 FEEDER AMPS: 223 VOLTAGE DROP: O. %VD: .00
PROJECTED PONER FLOW: 1403. KW 709. KVAR 1572. KVA PF: .89 LAGGING
LOSSES THRU c'EEDER: 0. KW 0. KVAR 0. KVA

LOAD FROM: 2901 ST2-CLR FEEDER AMPS: 1505 VOLTAGE DROP: 33. %VD: .78
PROJECTED POWER FLOW: 8896. KW 5795. KVAR 10616. KVA PF: .84 LAGGING
LOSSES THRU FEEDER: 3. KW 150. KVAR 150. KVA

LOAD BUS: 3005 2B5 DESIGN VOLTAGE: 480 LOAD VOLTAGE: 448 %VD: 6.7$
VOLTAGE ANGLE: -8.3 DEGREES-------------------------

PROJECTED SPECIAL EUS LOAD: 900. KW 490. KVAR
LOAD FROM: 2003 2A3 TRANSF AMPS: 1322 VOLTAGE DROP: 14. %VD: 2.92
PROJECTED POWER FLOW: 900. KW 490. KVAR 1025. KVA PF: .88 LAGGING
LOSSES THRU TRANSF: 14.9 KW 91.9 KVAR 93.1 KVA

|

. .
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Attachment 62 -
Calc 92-E-0065-01

DATE:23 JUL 92 TIME: 5 17 PM PAGE 12Pge 12 d l2T=80 SECONDS, ST #2 Unit 2 MSLB Unit 1 LOOP
SYSTEM VOLT =0.9912, Red Train Steady State, Green Train Sequencing
ENTERGY OPERATIONS INC.

BALANCED VOLTAGE DROP AND LOAD FLOW ANALYSIS (SPECIAL BUS LOAD REPORT)
oooo*************************************************************************
VOLTAGE EFFECT ON LOADS MODELED TRANSFORMER VOLTAGE DROP MODELED
VOLTAGE DROP CRITERIA: BRANCH = 4.00 % BUS = 5.00
PER UNIT DRIVING VOLTAGE = .9912

LOAD BUS: 3006 2B6 DESIGN VOLTAGE: 480 LOAD VOLTAGE: 418 %VD: 12.9$
VOLTAGE ANGLE: -6.6 DEGREES-------------------------

PROJECTED SPECIAL BUS LOAD: 147. KW, 721. KVAR
NET BRANCH DIVERSITY LOAD: 514. KU 385. KVAR

LOAD FROM: 2004 2A4 TRANSF AMPS: 1779 VOLTAGE DROP: 42. %VD:-8.65$
PROJECTED POWER FLOW: 661. KW 1106. KVAR 1289. KVA PF: .51 LAGGING
LOSSES THRU TRANSF: 27.2 KW 173.8 KVAR 175.9 KVA

LOAD BUS: 3105 B5 DESIGN VOLTAGE: 480 LOAD VOLTAGE: 457 %VD: 4.8
VOLTAGE ANGLE: -6.9 DEGREES-------------------------

PROJECTTD SPECIAL DUS LOAD: 921. KW 442. KVAR
LOAD FROM: 2008 A3 TRANSF AMPS: 1290 VOLTAGE DROP: 13. %VD: 2.63

'PROJECTED POWER FLOW: 921. KW 442. KVAR 1022. KVA PF: .90 LAGGING
LOSSES THRU TRANSF: 14.3 KW 92.1 KVAR 93.2 KVA

LOAD BUS: 3106 B6 DESIGN VOLTAGE: 480 LOAD VOLTAGE: 467 %VD: 2.7
VO'.TAGE ANGLE: -5.2 DEGREES-------------------------

PROJECTED SPECIAL BUS LOAD: 547. KW 283. KVAR
LOAD FROM: 2009 A4 TRANSF AMPS: 761 VOLTAGE DROP: 3. %VD: .59
PROJECTED POWER FLOW: 547. KW 283. KVAR 616. KVA PF: .89 LAGGING
LOSSES THRU TRANSF: 5.0 KW 32.1 K7AR 32.5 KVA

17 BUSES

*** T O T A L SYSTEM L 0 S S E S *** .

103. KW 1268. KVAR

*** WARNING *** STU'l CONTAINS 4 VOLTAGE CRITERIA VIOLATIONS
VIOLATIONG DENOTED BY ($) AT BUS AND dRANCH %VD LOCATIONS

.
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Attachment 63
Cdc 92-E-0065-01
Page 1 of 12

T=80 SECONDS,-ST #2 Unit 2 MSLB Unit 1 LOOP
SYSTEM VOLT =0.9912, Green' Ti ain Steady State, Red Train Sequencing
ENTERGY OPERATIONS INC.

DATE: 23 JUL 92
~ TIME: -7 8 PM

.______________________________________________________________________________
ALL INFORMATION PRESENTED IS FOR REVIEW, APPROVAL
INTERPRETATION AND APPLICATION BY A REGISTERED
ENGINEER ONLY
____________________________________________________________.__.______________

'

DAPPER (LOAD FLOW AND VOLTAGE DROP MINI / MICRO VERSION 3.5 LEVEL 2.1)
COPYRIGHT SKM SYSTEMS ANALYSIS, INC. 1983-
_,____________________________________________________________________________

.
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Albehmmt 63
Calc 92-E4065-01 i

DATE:23 JUL 92 TIME: 7- 8 PM- Page 2 or 12 PAGE 2 i
T=80 SECONDS, ST #2 Unit 2 MSLB Unit 1 LOOP

'

SYSTEM VOLT =0.9912, Green Train Steady State, Red Train Sequencing
ENTERGY OPERATIONS INC.

FEEDER DATA
=a..==========================================================rc==============

'
FEEDER FROM FEEDER TO QTY VOLTS LENGTH FEEDER. DESCRIPTION

NO NAME NO NAME /PH L-L SIZE TYPE DUCT INSUL
==============================================================================

1 SYSTEM 200 161KV APL 1 161000. 1000. FT
IMPEDANCE: 3.1131 + J19.4200 OHMS /M FEET

2001 2A1 2003 2A3 1 4160. 1000. FT
IMPEDANCE: .0047 + J .1600 OHMS /M FEET

3001 2A1 2902 ST2-A 1 4160. 1000. FT
IMPEDANCE: .0000 + J .0000 OHMS /M FEET

'2002 2A2 -2004 2A4 1 4160. 1000. FT
IMPEDANCE: .0047 + J .1600 OHMS /M FEET

2002 2A2 2902 ST2-A 1 4160. 1000. FT
IMPEDANCE: . 0000 +' J .0000 OHMS /M FEET

2006 A1 2008 A3 1 4160. 1000. FT
*VPEDANCE, .0000 + J .0000 OHMS /M FEET.

,2007 A2 2009 A4 1 4160. 1000. FT
IMPEDANCE: .0000 + J .0000 OHMS /M FEET

2901 ST2-CLR' 2902 ST2~A 1 4160. 1000. FT
IMPEDANCE: .0005 + J .0220 OHMS /M FEET

2902 ST2-A 2006 A1 1 4160. 1000. FT
IMPEDANCE: .0000 + J .0000 OHMS /M FEET

2902 ST2-A 2007 A2 1 4160. 1000. FT
IMPEDANCE: .0000 t J .0000 OHMS /M FEET

=======..=====================================================================

FOURCE-BUS THEVENIN EQUIVALENT IMPEDANCE: .000000000 + J 900000000 OHMS
-Calculated From Largest 3-PHASE Fault Contribution
==============================================================================

|

~

|
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Attachment 63
-

- Cele 92 E-0065-01
-DATE:23-'JUL 92 . TIME: 7 8 PM Pne 3 d 12 PAGE 3
T=80 SECONDS,--ST #2 Unit 2 MSLB Unit 1 LOOP
SYSTEM VOLT =0.9912, Green Train Steady State, Red Train Sequencing
ENTERGY OPERATIONS INC.

TRANSF0RHER DATA
=c1============================================================================

PRIMARY RECORD VOLTS PRI * SECONDARY RECORD VOLTS SEC -NOMINAL
NO NAME L-L FLA NO NAME L-L FLA KVA

=====================================================================n==__=====

2003 2A3 4055. 142. 3005 2B5 480. 1203. 1000.0
IMPEDANCE: 1.2315 + J 7.6110 PERCENT

2004 2A4 . 4055. 142. 3006 2B6 480. 1203. 1000.0 ;

IMPEDANCE: 1.2438 + J 7.9432 PERCENT - -!

2008 A3 4055. 142. 3105 B5 480. 1203. 1000.0
IMPEDANCE: 1.2396 + J 8.0046 PERCENT

|
2009 A4 4055. 142. 3106 B6 480. 1203. 1000.0

-IMPEDANCE: 1.2532-+ J 8.0126 PERCENT

:

. - - - - -
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Attactunent 63
Calc 92-E-0065-01

PAGE 4DATE:23 JUL 92 TIME: 7 8 PM Page 4 of 12
T=80 SECONDS, ST #2 Unit 2 MSLB Unit 1 LOOPi

l SYSTEM VOLT =0.9912, Green Train Steady State, Red Train Sequencing
ENTERGY OPERATIONS INC.

TRANSF0RMER DATA (THREE WINDING)
=============u=======s=z======================================================-

BUS VOLTS * BRANCH % IMPEDANCE NOMINAL
DATA NO NAME L-L * DATA R X KVA

==============================================================================

PRIMARY 200 161KV APL 161000. * PRI-SEC .i000 + J 4.7800 15000.0*

SECONDARY 1200 H BUSES 6900. * PRI-TER .1900 + J 4.6000 12600.0
TERTIARY 2901 ST2-CLR 4160. * SEC-TER .3700 + J 8.9000 12600.0
PRIMARY FIXED TAP: -2.5 %

__.

.

unas

A

I
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AttacIncnt 63
Calc 92-E-0065-01

DATE:23 JUL 92 TIME: 7 8 PM Page 5 of 12 PAGE 5
T=80 SECONDS,-UT #2 Unit 2 MSLB Unit 1 LOOP

. SYSTEM VOLT =0.9912,-Green Train Steady State, Red Train Sequencing
ENTERGY OPERATIONS-INC.

BRANCH L0AD DATA
=====ur.w=====================================================================

FROM /TO BR. CONSTANT KVA CONSTANT Z CONSTANT I FLOW
BUS / BUS TYPE KVA %PF KVA %PF KVA %PF DIR..

==========================,=n================================================

1 SYSTEM
200 161KV APL FEEDER 741 -81.0

2001 2A1
2003 2A3 FEEDER 741 -81.0
2902 ST2-A FEEDER 741 -81.0 REV

3901 ST2-CLR
2902 ST2-A FEEDER 741 -81.0

200.161KV APL
2901 ST2-CLR TRANS. 741 -81.0

2003 2A3
3005 2B5 TRANS. 741 -81.0

1;

I-
!

!
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Attachment e !

Cale f 2-E406541 |

Page 6 or l2 PAGE 6 iDATE:23 JUL 92 TIME: 7 8 PM

~

T=80 SECONDS, ST #2 Unit 2 MSLB Unit 1 LOOP
dYSTEM VOLT =0.9912, Green Train Steady State, Red Train Sequencing
ENTSRGY OPERATIONS INC.

BUS SPECIAL STUDY DATA
=a========================================================r.m================== ,

o NO * NAME * KW * KVAR * LOAD / GENERATION |
j===n======n===================================================================
'

2003 2A3 1535. 813. CONSTANT KVA LOAD
;

2004 2A4 1534. 812. CONSTANT KVA LOAD
2008 A3 1401. 613. CONSTANT KVA LOAD
2009 A4 851. 394. CONSTANT KVA LOAD
3005 2B5 135. 659. CONSTANT 7, LOAD
3006 2B6 850. 463. CONSTANT KVA LOAD

3105 B5 921. 442. CONSTANT KVA LOAD
3106 B6 547, 283. CONSTANT KVA LOAD

|
l
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Attachment 63
CIc 92-E-0065-01

PAGE 7DATE 23 JUL 92 TIME: 7 8 PM Pqe 7 of 12
;T=80 SECONDS, ST.#2-Unit 2 MSLB Unit 1 LOOP
SYSTEM VOLT =0.9912, Green Train' Steady State, Red Train Sequencing

.ENTERGY OPERATIONS-INC.

*** SOLUTION COMMENTS ***
=========================

|
SOLUTION PARAMETERS j

PER UNIT DRIVING VOLTAGE : .9912
BRANCH VOLTAGE CRITERIA : 4.00 %
BUS VOLTAGE CRITERIA : 5.00 %
EXACT (ITERATIVE) SOLUTION : YES
TRANSFOPMERS MODELED : YES i

<< PERCENT VOLTAGE DROPS ARE BASED ON NOMINAL DESIGN VOLTAGES >>

TOF SIZE: 58

-LARGEST LOAD: 1737.01 KVA'
-CONVERGENCE CRITERIA: .087 KVA
-LARGEST BUS MISMATCH 3005 2B5 130.717 KVA
LARGEST BUS MISMATCH- 3005 2B5 13.275 KVA
LARGEST BUS MISMATCH 3006 2B6 1.880 KVA
LARGEST BUS MISMATCH 3006 2B6 .251 KVA
LARGEST BUS-MISMATCH ~3006 2B6 .033 KVA

1

&

.
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Attachment 63
Calc 92-E-0065-0t

PAGE 8 -

'DATE:23 JUL 92 TIME: 7 8 PM Page 8 of Ut
T=80 SECONDS, ST #2-Unit 2 MSLB Unit 1 LOOP
SYSTEM VOLT =0.9912, Green Train Steady State, Red Train Sequencing

~ENTERGY OPERATIONS INC.

BALANCED VOLTAGE DROP AND LOAD FLOW ANALYSIS (SPECIAL BUS LOAD REPORT)oneee******************c*****************************************************
VOLTAGE EFFECT ON LOADS MODELED TRANSFORMER VOLTAGE DROP MODELED
VOLTAGE DROP CRITFRIA: BRANCH = 4.00 % BUS = 5.00
PER UNIT DRIVING VOLTAGE = .9912

LOAD BUS: 1 SYSTEM DESIGN VOLTAGE:161000 LOAD VOLTAGE:159503 %VD: .9

VOLTAGE ANGLE: .0 DEGREES-------------------------

LOAL. To: 200 161KV APL FEEDER AMPS: 37 VOLTAGE DROP: 377. %VD: .54

PROJECTED POWER FLOW: 8437. KW 5872. KVAR 10280. KVA PF: .82 LAGGING
LOSSES T!"tU FEEDER: 13. KW 81. KVAR 82. KVA

LOAD FROM: **** SOURCE FEEDER AMPS: 37 VOLTAGE DROP: O. %VD: .00

PROJECTED POWER FLOW: 8437. KW 5872. KVAR 10280. KVA PF: .82 LAGGING
LOSSES THRU FEEDER: . KW 0. KVAR 0. KVA^

LOAD BUS: 200 161KV APL DESIGN VOLTAGE:167.000 LOAD VOLTAGE:158706 %VD: 1.4
VOLTAGE ANGLE: .3 DEGREES-------------------------

LOAD FROM: 1 SYSTEM FEEDER AMPS: 37 VOLTAGE DROP: 877. %VD: .54

' PROJECTED POWER FLOW: 8425. KW 5791. KVAR 10223. KVA PF: .82 LAGGING
LOSSES THRU FEEDER: 13. KW 81. KVAR 82. KVA

LOAD TO: 1200 H BUSES AND: 2901 ST2-CLR 3WXFMR AMPS: 37
PROJECTED POWER FLOW: 8425. KW 5792. KVAR 10223. KVA PF: .82 LAGGING

***XFMR TAPS -2.5%***

LOAD BUS: 1200 H BUSES *** NO LOAD JPECIFIED ***
;

,
LOAD BUS: 2001 2A1 DESIGN VOLTAGE: 4160 LOAD VOLTAGE: 4086 %VD: 1.8

VOLTAGE ANGLE: -2.7 DEGREES' -------------------------

LOAD- TO: 2003 2A3 FEEDER AMPS: 427 VOLTAGE DROP: 80. %VD: 1.92
PROJECTED Pot 1ER FLOW: 2268. KW 1999. KVAR 3023. KVA PF: .75 LAGGING
LOSSES THRU FEEDER: 3. KW 88. KVAR 88. KVA

LOAD FROM: 2902 ST2-A FiEDFR AMPS: 427 VOLTAGE DROP: 0. %VD: .00

PROJECTED POWER FLOW: 2268. KW 1999. KVAR 3023. KVA PF: .75 LAGGING
c
l LOSSES THRU FEEDER: 0. KW 0. KVAR 0. KVA

1.

,
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Attachment O
Calc 92 E-0065-01

DATE:23 JUL 92 TIME: 7 8 PM 1%ge 9 er 12 PAGE 9
-T=80 SECONDS, ST #2 Unit 2 MSLB Unit 1 LOOP
SYSTEM VOLT =0.9912, Green Train Steady State, Red Train Sequencing
ENTERGY OPERATIONS INC.

BALANCED VOLTAGE DROP AND LOAD FLOW ANALYSISococ*****************************************r****(SPECIAL BUS LOAD REPORT)
***************n***********

VOLTAGE EFFECT ON LOADS MODELED TRANSFORMER VOLTAGE DROP MODELED
VOLTAGE DROP CRITERIA: BRANCH = 4.00 % BUS = 5.00
PER UNIT 0 RIVING VOLTAGE = .9912

LOAD BUS: 2002 2A2 DESIGN VOLTAGE: 4160 LOAD VOLTAGE: 4086 %VD: 1.8
VOLTAGE ANGLE: -2.7 DEGREES- - - - - - - - - - - - - - - - - - - - - - - - -

LOAD TO: 2004 2A4 FEEDER AMPS: 395 VOLTAGE DROP: 58. %VD: 1.39
PROJECTED POWER FLOW: 2399. KW 1434. KVAR 2795. KVA PF: .86 LAGGING
LOSSES THRU FEEDER: 2. KW 75. KVAR 75. KVA

LOAD FROM: 2902 ST2-A FEEDER AMPS: 395 VOLTAGE DROP: O. %VD: .00
PROJECTED POWER FLOW: 2399. KW 1434. KVAR 2795. KVA PF: .86 LAGGING
LOSSES THRU FEEDER: 0. KW 0. KVAR 0. KVA

LOAD BUS: 2003 2A3 DESIGN VOLTAGE: 4160 LOAD VOLTAGE: 4006 %VD: 3.7
VOLTAGE ANGLE: -3.9 DEGREES-------------------------

PROJECTED SPECIAL BUS LOAD: 1535. KW 813. KVAR
LOAD FROM: 2001 2A1 FEEDER AM?S: 42/ VOLTAGE DROP: 80. %VD: 1.92
PROJECTED POWER FLOW: 2265. KW 1911. KVAR 2964. KVA PF: .76 LAGGING
LOSSES THRU FEEDER: 3. KK 88. KVAR 88. KVA

LOAD TO: 3005 2b5 TRANSF AMPS: 190 VOLTAGE DROP: 282. %VD: 6.78$
-PROJECTED POWER FLOW: 730. KW 1098. KVAR 1319. KVA PF: .55 LAGGING
LOSSES THRU TRANSF 22.0 KW 135.7 KVAR 137.4 KVA

LOAD BUS: 2004 2A4 DES'.GN VOLTAGE: 4160 LOAD VOLTAGE: 4028 %VD: 3.2
VOLTAGE ANGLE: -4.0 DEGREES- - - - - - - - - - - - - - - - - - - - - - - - - -

PROJECTED SPECIAL BUS LOAD: 1534. KW 812. KVAR
LOAD FROM: 2002 2A2 FEFDER AMPS: 395 VOLTAGE DROP: 58. %VD: 1.39
PROJECTED POWER FLOW: 2397. KW 1359. KVAR 2756. KVA PF: .87 LAGGING
LOSSES THRU FEEDER: 2. KW 75. KVAR 75. KVA

LOAD TO: 3006 2B6 TRANSF AMPS: 146 VOLTAGE DROP: 114. %VD: 2.74
PROJECTED POWER FLOW: 863. 101 547. KVAR 1022. KVA PF: .84 LAGGING

-LOSSES THRU TRANSF: 13.2 V" 84.1 KVAR 85.1 KVA

LOAD BUS: 2006 Al DESIGN VOLTAGE: 4160 LOAD VOLTAGE: 4086 %VD: 1.8
VOLTACT ANGLE: -2.7 DEGREES-------------------------

LOAD TO: 2008 A3 FEEDER AMPS: 368 VOLTAGE DROP: 0. %VD: .00
PROJECTED POWER FLOW: 2336 KW 1146. KVAR 2502. KVA PF: .90 LAGGING
LOSSES THRU FEEDER: 0. KW 0. KVAR 0. KVA
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Attaciunent 63
Calc 92 E-0065-01

DATE:23 JUL 92 TIMP: 7 8 PM Page 10 0f l2 PAGE 10
T=SO SECONDS, ST #2 Unit 2 MSLB Unit 1 LOOP
SYSTEM VOLT =0.9912, Green Train Steady State, Red Train Sequencing
ENTERGY-OPERATIONS INC.

. -BALANCED VOLTAGE-DROP AND LOAD FLOW ANALYSIS (SPECIAL BUS LOAD REPORT)
coceo************************+***********************************************
VOLTAGE EFFECT ON LOADS MODELED TRANSFORMER VOLTAGE DROP MODELED

-VOLTAGE DROP CRITERIA: BRANCH = 4.00 % BUS = 5.00
PER UNIT DRIVING VOLTAGE = .9912

LOAD FROM: 2902 ST2-A FEEDER AMPS: 368 VOLTAGE DROP: O. %VD: .00

PROJECTED POWER FLOW: 2336. KW 1146. KVAR 2602. KVA PF: .90 LAGGING
LOSSES THRU FFEDER: 0. KW 0. KVAR 0. KVA

LOAD BUS: 2007 A2 DESIGN VOLTAGE: 4160 LOAD VOLTAGE: 4086 %VD: 1.8
VOLTAGE ANGLE: -2.7 DEGREES-------------------------

LOAD TO: 2009 A4 FEEDER AMPS: 222 VOLTAGE DROP: 0. %7D: .00
PROJECTEL POWEP FLOW: 1403. KW 709. KVAR 1572. KVA PF: .89 LAGGING
LOSSES THRU FEEDER: 0. KW 0. KVAR 0. KVA

-LOAD FROM: 2902 ST2-A FEEDER AMPS: 222 VOLTAGE DROP: O. %VD: .00
PROJECTED POWER FLOW: 1403. KW 709. KVAR 1572. KVA PF: .89 LAGGING
LOSSES THRU FEEDER: O. KW C. KVAR 0. KVA

LOAD BUS: 2008 A3 DESIGN VOLTAGE: 4160 LOAD VOLTAGE: 4086 '."D: 1.8
VOLTAGE ANGLE: -2.' 4GREES-------------------------

PROJECTED SPECIAL BUS LOAD: 1401. KW 613. KVAR
LOAD FROM: 2006 Al FEEDER AMPS: 368 VOLTAGE DROP: G. %VD: .00
PROJECTED POWER FLOW: 2336. KW 1146. KVAR 2602. KVA PF: .90 LAGGING
LOSSES THRU FEEDER: 0. KW 0. KVAR 0. KVA

LOAD TO: 3105 BE TRANSF AMPS: 152 VOLTAGE DROP: 108. %VD: 2.60'

9' 5. KW 533. KVAR 1077. KVA PF: . T,7 LAGGINGPROJECTED POWER FLOW: a
LOSSSS THRU TRANSF: 14.2 KW 91.4 KVAR 92.5 KVA

LOAD BUS: 2009 A4 DESIGN VOLTAGE: 4160 LOAD VOLTAGE: 4086 %VD: 1.8
VOLTAGE ANGLE: -2.7 DEGREES-------------------------

PROJECTED SPECIAL BUS LOAD: 851. KW 394. KVAR
LOAD FROM: 2007 A2 FEEDER AMPS: 222 VOLTAGE DROP: O. %VD: .00
PROJECTED POWER FLOW: 1403. KW 709. KVAR 1572. KVA PF: .89 LAGGING
LOSSES THRU FEEDER: 0. KW 0. KVAR 0. KVA

LOAD To: 3106 B6 TRANSF AMPS: 90 VOLTAGE DROP: 24. %VD: .37
PROJECTED POWER FLOW: 552. KW 315. KVAR 635. KVA PF: .87 LAGGING
LOSCES THRU TRANSF: 5.0 KW 31.9 KVAR 32.3 KVA

|
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Attaciment 63 :
Calc 92-E4065-01 l

DATE:23 JUL 92 TIME: 7 8 PM Page ll of 12 PAGE 11
T=80 SECONDS, ST #2 Unit 2 MSLB Unit 1 LOOP

' SYSTEM VOL?t0.9912,' Green Train Steady State, Red Train Sequencing
. ENTERGY OPERATIONE INC.

-BALANCED VOLTAGE DROP AND LOAD FLOW ANALYSIS**********************;,***************************(SPECIAL BUS LOAD REPORT)
***************************

VOLTAGE EFFECT ON LOADS MODELED TRANSFORMER VOLTAGE DROP MODELED
VOLTAGE DROP CRITERIA: BRANCH = 4.00 % BUS = 5.00
PER UNIT DRIVING VOLTAGE = .9912

LOAD BUS: 2901 ST2-CLR DESION VOLTAGE: 4160 LOAD VOLTAGE: 4116 %VD: 1.1
VOLTAGE ANGLE: -2.0 DEGREES-------------------- ----

LOAD TO: 2902 ST2-A FEEDER AMPS: 1403 VOLTAGE DROP: 30. %VD: .71
PROJECTED POWER FLOW: 8409. KW 5418. KVAR 10003. KVA PF: .84 LAGGING
LOSSES THRU FEEDER: 3. KW 130. KVAR 130. hVA

LOAD FROM: 200 161KV APL AND: 1200 H BUSES 3WXFMR AMPS: 1403
PROJECTED POWER FLOW: 8409. KW 5418. KVAR 10003. KVA PF: .84 LAGGING

***XFMR TAPS -2.5%***

LOAD BUS: 2902 ST2-A DESIGN VOLTAGE: 4160 LOAD VOLTAGE: 4086 %VD: 1.8
VOLTAGE ANGLE: -2.7 DEGREES-------------------------

LOAD TO: 2001 2A1 FEEDER AMPS: 427 VOLTAGE DROP: 0. %VD: .00-
PROJECTED POWER FLOW: 2268. KW 1999. KVAR 3023. KVA PF: .75 LAGGING
LOSSES THRU FEEDER: O. KW 0. KVAR 0. KVA

LOAD To: 2002 2A2 FEEDER AMPS: 395 VOLTAGE DROP: 0. %VE: .00
PROJECTED POWER FLOW: 2399. KW 1434. KVAR 2795. KVA PF: .86 LAGGING
LOSSES THRU FEEDER: 0. KW 0. KVAR O. KVA

LOAD TO: 2006 Al FEEDER AMPS: 368 VOLTAGE DRCP: O. %VD: .00
PROJECTED POWER FLOW: 2336. KW 1146. KVAR 2602. KVA PF: .90 LAGGING
LOSSES THRU FEEDER: 0. KW 0. KVAR 0. KVA

LOAD TN3: 2007 A2 FEEDER AMPS: 222 VOLTAGE DROP: O. %VD: .00
PROJECTED POWER FLOW: 1403. KW 709. KVAR 1572. KVA PF: .89 LAGGING
LOSSES THRU FEEDER: 6. KW 0. KVAR 0. KVA

LOAD FROM: 2901 ST2-CLR FEEDER AMPS: 1403 VOLTAGE DROP: 30. %VD: .71
PROJECTED PCWER FLOW: 8406. KW 5288. KVAR 9931. KVA FF: .85 LAGGING
LOSSES THRU FEEDER: 3. KW 130. KVAR 130. KVA

LOAD BUS: 3005 2B5 DESIGN VOLTAGE: 480 LOAD VOLTAGE: 430 %VD: 30.5$
VOLTAGE ANGLE: -6.6 DEGREES-------------------------

PROJECTED SPECIAL BUS LOAD: 102. KW 528. KVAR
NET BRANCH DIVERSITY LOAD: 600. KW 435. KVAR

LOAD FROM: 2003 2A3 TRANSF AMPS: 1606 VOLTAGE DROP: 33. %VD: 6.78$PROJECTED POWER FLOW: 708. KW 963. KVAR 1195. KVA PF: .59 LAGGING
LOSSES THRU TRANSF: 22.0 KW 135.7 KVAR 137.4 KVA

d

4

_, , , , _ -wr- -m-T----- - ee



-

Attachment 63 I
Calc 92-E-0065-01- I

DATE:23 JUL 92 TIME: 7 8 PM Page 12 of 12 PAGE 12
T=80 SECONDS,-ST #2 Unit 2 MSLB Unit 1 LOOP
SYSTEM VOLT =0.9912, Green Train Steady State, Red Train-Sequencing
ENTERGY OPERATIONS INC.

-BALANCED VOLTAGE DROP AND LOAD FLOW ANALYSIS (SPECIAL BUS LOAD REPORT)
.eoeee************************************************************************
VOLTAGE EFFECT ON LOADS MODELED TRANSFORMER VOLTAGE DROP MODELED
VOLTAGE DROP CRITERIA: BRALCH = 4.00 % BUS = 5.00
PER UNIT DRIVING VOLTAGE = .9912-

LOAD BUS: 3006 2B6 DESIGN VOLTAGE: 480 LOAD VOLTAGE: 452 %VD: 5.9$
VOLTAGE Al'GLE: -7.8 DEGREES-------------------------

PROJECTED SPECIAL BUS LOAD: 850. KW- 463. KVAR
. LOAD FROM: 2004 2A4 TRANSF AMPS: 1237 VOLTAGE DROP: 1 *> . %VD: 2.74
' PROJECTED POWER FLOW: 850. KW 463. KVAR 968. KVA PF: .88 L '.:GING
LOSSES THRU TRANSF: 1: .2 KW 84.1 KVAR 85.1 KVA

LOAD BUS: 3.05 B5 DESIGN VOLTAGE: 480 LOAD VOLTAGE: 459 %VD: 4.4
VOLTAGE ANGLE: s.7 DEGREES-------------------------

PROJECTED SPECIAL BUS LOAD: 921. KW 442. KVAR
LOAD FROM: 2008 A3 TRANSF AMPS: 1285 VOLTAGE DROP: 13. %VD: 2.60
PROJECTED POWER FLOW: 921. KW 442. KVAR 1022. KVA PF: .90 LAGGING
LOSSES THRU TRANSF: 14.2 KW 91.4 KVAR 92.5 KVA

LOAD BUS: 3106 B6 DESIGN VOLTAGE: 480 LOAD VOLTAGE: 469 %VD: 2.3
VOLTAGE ANGLE: -5.0 DEGREES- - - - - - - - - - - - - - - - - - - - - - - - -

PROJECTED SPECIAL DUS LOAD: 547. KW 283. KVAR
LCAD FROM: 2009 A4- TRANSF AMPS: 759 VOLTAGE DROP: 3. %VD: .57
PROJECTED POWER FLOW: 547. KW 283. KVAR 616. KVA PF: .89 LAGCING
LOSSES THRU TRANSF: 5.0 KW 21.9 KVAF 32.3 KVA

17 BUSES

*** T O T A L SYSTEM L O S S E S ***
90. KW 1089. KVAR

*** WARNING *** STUDY CONTAINS 4 VOLTAGE CRITERIA VIOLATIONS
VIOLATIONS DENOTED BY ($) AT BUS AND BRANCH %VD LOCATIvNS

|
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. Attachment 64
Cdc 92-E-0065-01
Page 1 of 12

T=85 SECONDS, ST #2 Unit 2 MSLB Unit 1 LOOP
SYSTEM VOLT =0.9912, Green Train Steady State, Red Train Sequencing
ENTERGY OPERATIONS INC.

Data: 23 JUL 92
TIME: 7 14 PM

_____________ __._____.,___________________________________________. __________

ALL INFORMATION PRESENTED IS FOR REVIEW, APPROVAL
INTERPRETATION AND APPLICATION BY A REGISTT,xED
ENGINEER ONLY
-___________________ __________________________________________________________

DAPPER'(LOAD FLOW AND VOLTAGE DROP MINI / MICRO VERSION 3.5 LEVEL 2.1)'

COPYRIGHT SKM SYSTEMS ANALYSIS, INC. 1983
m___________________m____________________. ____________________________________
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Attachment 64
- Calc 92 E-0065-01

DATE:23 JUL 92 TIME: 7 14 PM Pap 2 d 12 PAGE - 2'
T=85 SECONDS, ST #2 Unit 2 MSLB Unit 1 LOOP
SYSTEM VOLT =0.9912, Green Train Steady State, Red Train Sequencing
ENTERGY OPERATIONS INC.

FEEDER DATA
==========================================================r=.==================
FEEDER FROM FEEDER TO QTY. VOLTS LENGTH FEEDER DESCRIPTION

NO NAME NO NAME /PH L-L SIZE TYPE DUCT INSUL
==============================================================================

1 SYSTEM 200 161KV APL 1 161000. 1000. FT
IMPEDANCE: 3.1131 + J19.4200 OHMS /M FEET

2001 2A1 2003 2A3 1 4160. 1000. FT
IMPEDANCE: .0047 + J 1600 OHMS /M FEET.

2001 2A1 2902 ST2-A 1 4160. 1000. FT
IMPEDANCE: .0000 + J . 0000 OHMS /M FEET

2002 2A2 2004 2A4 1 4160. 1000. FT
IMPEDANCE: .0047 +J 1600 OHMS /M ?ELT.

2002 2A2 2902 ST2-A 1 4160. 1000. FT
IMPEDANCE: .0000 + J 0000 OHMS /M FEET.

2006 Al 2008 A3 1 4160. 1000. FT
IMPEDANCE: .0000 + J 0000 OHMS /M FEET.

2007 A2 2009 A4 1 4160. 1000. FT
IMPEDANCE: .0000 + J 0000 OHMS /M FEET.

2901 ST2-CLR- 2902 ST2-A 1- 4160. 1000. FT
-IMPEDANCE: .0005 + J 0220 OHMS /M FEET.

2902 ST2-A 2006 Al 1 4160. 1000. FT
IMPEDANCE: .0000 + J 0000 OHMS /M FEET.

2902 ST2-A 2007 A2 1 4160. 1000. FT
IMPEDANCE: .0000 + J 0000 OHMS /M FEET.

===============================================================- =============
'

. SOURCE BUS THEVENIN EQUIVALENT IMPEDANCE: 000000000 + J 0000 '''000 OHMS. .

Calculated From Largest 3-PHASE Fault Contribution-
mu============================================================================

n

|

|
|

|

|

I

!

I' - |

!

MP-4 3 w.-y --m--+-mm--7e ww-- -r -^c---ww N 1-' +e:- ' - ' - -t --'e- -' 9 x-FM''+-'m-s- '- m''-'a?- T-*aF:7--- M *



x - - . _

,

Attachment 64
Calc 92 E-0065-01

DATE:33 JUL 93 TIME: 7 '14 PM Page 3 of l2 PAGE 3
.T=85 SECONDS, ST #2 Unit 2 MSLB Unit 1 LOOP
. SYSTEM VOLT =0.9912, Green Train Steady State, Red Train Sequencing
ENTERGY OPERATIONS INC.

T* ANSF0RMER DATA
==============================================================================

PRIMARY RECORD VOLTS PRI * SECONDARY RECORD VOLTS SEC NOMINAL
NO NAME L-L FLA NO NAME L-L FLA KVA

=====================r===============================t========================

3003 2A3 4055. 142. 3005 2B5 480. 1203. 1000.0
IMPEDANCE: 1.2315 + J 7.6110 PERCENT

2004 2A4 4055. 142. 3006 2B6 480. 1203. 1000.0
IltPEDANCE: 1.2438 + J 7.9432 PERCENT

2008 A3 4055. 142. 3105 B5 480. 1203. 1000.0
IMPEDANCE: 1.2396 + J 8.0046 PERCENT

2009 A4 4055. 142. 3106 B6 480. 1203. 1000.0
i IMPEDANCE: 1.2532 + J 8.0126 PERCENT

_ - - , _ . _ _ _ _ _ , _ _
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Attachment 64
Calc 92-E-0065-01

: DATE:23 JUL 92 TIME: 7 14 PM page 4 or t2 PAGE 4
T=8S-SECONDS, ST'#2 Unit 2 MSLB Unit 1 LOOP
SYSTEM VOLT =0.9912, Green Train Steady State, Red Train Sequencing
ENTERGY OPERATIONS INC.

TRANSF0RMER DATA (THREE WINDING)
==========-,===================================r=============================

BUS VOLTS * BRANCH % IMPEDANCE NOMINAL
DATA NO NAME L-L * DATA R X KVA

====================u============-===================== ======================

PRIMARY 200 161KV ATL 161000. * PRI-SEC .2000 + J 4.7800 15000.0
SECONDARY 1200 H BUSES 6900. * PRI-TER .1900 + J 4.6000 12600.0
TERTIARY 1901 ST2-CLR 4160. * SEC-TER .3700 + J S 000 12600.0
PRIMARY FIXED TAP: -2.5 %

,

. ,. - ,
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Attachment 64
Calc 92 E-0065-01

DATE:23 JUL 92 TIME: 7 14 PM gg.ge 3 d 12 PAGE 5
T=85 SECONDS, ST #2 Unit 2 MSLB Unit 1 LOOP
SYSTEN VOLT =0.9912, Green Train Steady State, Red Train Sequencing
ENTERGY OPERATIONS INC.

BRANCH LOAD D A '.' A
=======,============================================ =====

FROM /TO BR. CONSTANT KVA CONSTANT Z CONSTANT I FLOW
BUS / BUS TYPE KVA %PF KVA %PF KVA %PF DIR.

==========u==================c========================== ====================

1 SYSTEM
200 161KV APL FEEDER 2473 -86.0

2001 2Al
2003 2A3 FEEDER 2473 -86.0
2902 ST2-A FEEDER 2473 -86.0 REV

3901 ST2-CLR
2902 ST2-A FEEDER 2473 -86.0

300 161KV APL
2901 ST2-CLR TRANS. 2473 -86.0 *

i

2003 2A3
3005 2B5 TRANS. 741 -81.0

-.

&

_

k

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



Attachment 64
Calc 92 E4065-01

DATE:23 JUL 92 TIME: 7 14 PM I' age 6 of 11 PAGE 6
T=85 SECONDS, ST #2 Unit 2 MSLB Unit 1 LOOP
SYSTEM VOLT =0.9912, Green Train Steady State, Red Train Sequencing
ENTERGY OPERATIONS INC.

BUS SPECIAL STUDY DATA
=======================r==================================================n===
* NO * NAME * KW * KVAR * LOAD / GENERATION

==============================================================================
2003 2A3 1023. 3961. CONSTANT Z LOAD

-2004 2A4 1534. 812. CONSTANT KVA LOAD
2008 A3 1401. 613. CONSTANT KVA LOAD
2009 A4 851. 394. CONSTANT KVA LOAD
3005'2B5 149. 728. CONSTANT Z LOAD
3006 2B6 850. 463. CONSTANT KVA LOAD

3105 B5 921. 442. CONSTANT KVA LOAD
3106 B6 547. 283. CONSTANT KVA LOAD

i

|

|
l

i

:
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Attzchment 64
| Calc 92-E-00@01
(~ DATE:23 JUL 92 TIME: 7 14 PM pege 7 of 12 PAGE 7

T=85 SECONDS, ST #2 Unit 2 MSLB Unit 1 LOOP
SYSTEM VOLT =0.9912, Green Train Steady State, Rei Train Sequencing
ENTERGY OPERATIONS INC.

*** SOLUTION COMMENTS ***
=========================

SOLUTION PARAMETERS

PER UNIT DRIVING VOLTAGE : .9912
BRANCH VOLTAGE CRITERIA : 4.00 %
BUS VOLTAGE CRITERIA : 5.00 %
EXACT (ITERATIVE) SOLUTION : YES
TRANSFORMERS MODELED : YES

<< PERCENT VOLTAGE DROPS ARE BASED ON NOMINAL DESIGN VOLTAGES >>

TOF SIZE: 58

LARGEST LOAD: 4090.97 KVA
CONVERGENCE CRITERIA: .205 KVA
LARGEST BUS MISMATCH 2003 2A3 289.293 KVA
LARGEST BUS MISMATCH 3005 2B5 24.329 KVA
LARGEST BUS MISMATCH 3006 2B6 3.240 KVA
LARGEST BUS MISMATCH 3006 2B6 .462 KVA
LARGEST BUS MISMATCH 3006 2B6 .064 KVA

_

.

b . - z-
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Attachment 64
Calc 92-E-0065-01

DATE:23 JUL 92 TIME: 7 14 PM 15 ige 8 or 12 PAGE 8
T=85 SECONDS, ST #2 Unit 2 MSLR Unit 1 LOOP
SYSTEM VOLT =0.9912, Green Train Steady State, Red Train Sequencing
ENTERGY OPERATIONS INC.

BALANCED VOLTAGE DROP AND LOAD iLOW ANALYSIS (SPECIAL BUS LOAD REPORT)
oooo**we*********************************************************************
VOLTAGE EFFECT ON LOADS MODELED TRANSFORMER VOLTAGE DROP MODELED
VOLTAGE DROP CRITERIA: BRANCH = 4.00 % BUS = 5.00
PER UNIT DRIVING VOLTAGL = .9912

LOAD BL*S: 1 SYSTEM DEJ.GN VOLTAGE:161u00 LOAD VOLTAGE:159583 %VD: .9
VOLTAGE ANGLE: .0 DEGREES-------------------------

LOAD TO: 200 161KV APL FEEDER AMPS: 49 VOLTAGL DROP: 1382. %VD: .86
PROJECTED POWER FLOW: 9301. KW 9892. KVAR 13578. KVA PF: .69 LAGGING
LOSSES THRU FEEDER: 23, KW 141. KVAR 142. KVA

LOAD FROM: **** SOURCE FEEDER AMPS: 49 VOLTAGE DROP: O. %VD: .00
PROJECTED POWER FLOW: 9301. MW 9892. KVAR 13578. KVA PF: .69 LAGGING
LOSSES THRU FEEDER: O. FW 0. KVAR 0. KVA

LOAD BUS: 200 161KV APL DESIGN VOLTAGE:161000 LOAD VOLTAGE:158200 %VD: 1.7
VOLTAGE ANGLE: .3 DEGREES-------------------------

LOAD FROM: 1 SYSTEM FEEDER AMPS: 49 VOLTAGE DROP: 1382. %VD: .86
PROJECTED POWER FLOW: 9279. KW 9752. KVAR 13461. KVA PF: .69 LAGGING
LOSSES THRU FEEDER: 23. K17 141. KVAR 142. KVA

LOAD TO: 1200 H BUSES AND: 2901 ST2-CLR 3WXFMR AMPS: 49.

PROJECTED POWER FLOW: 9279. KW 9752. KVAR 13461. KVA PF: .69 LAGGING
t ***XFMR TAPS -2.5%***

LOAD BUS: 1200 H SUSES *** NO LOAD SPECIFIED ***

LOAD BUS: 2001 2A1 DESIGN VOL* AGE: 4160 LOAD VOLTAGE: 3992 %VD: 4.0
VOLTAGE ANGLE: -2.s DEGREES-------------------------

LOAD TO: 2003 2A3 FEEDER AMPS: 922 VOLTAGE DROP: 225. %VD: 5.41$
PROJECTED POWER FLOW: 3107. KW 5569. KVAR 6377. KVA PF: .49 LAGGING
LOSSES THRU FEEDEP: 12. KH 408. KVAR 409. KVA

LOAD FROM: 2902 ST2-A FEEDER IMPS: 922 VOLTAGE DROP: 0. %VD: .00
PROJECTED FOWER FLOW: 3107. KW 5569. KVAR 6377. KVA PF: .49 LAGGING
LOSSES THRU FEEDER: 0. KW 0. KVAR 0. KVA

_ _ _ _ - _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . - - _ _ - - _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ - _ _ _ - -
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Attachment 64
Calc 92-E-0065-01

DATE:23 JUL 92 TIME: 7 14 PM PAGE 9Pap 9 M 12
T=85 SECONDS, ST #2 Unit 2 MSLB Unit 1 LOOP
SYSTEM VOLT =0.9912, Green Train Steady State, Red Train Sequencing
ENTERGY OPERATIONS INC.

BALANCED VOLTAGE DROP AND LOAD FLOW ANALYSIS (SPECIAL BUS LOAD REPORT)
*****************************************************************************
VOLTAGE EFFECT ON LOADS MODELED TRANSFORMER VOLTAGE DROP MODELED
VOLTAGE DROP CRITERIA: BRANCH = 4.00 % BUS = 5.00
PER UNIT DRIVING VOLTAGE = .9912

LOAD BUS: 2002 2A2 DESIGN VOLTAGE: 4160 LOAD VOLTAGE: 3992 %VD: 4.0
VOLTAGE ANGLE: -2.9 DEGREES-------------------------

LCAD TO: 2004 2A4 FEEDER AMPS: 405 VOLTAGE DROP: 59. %VD: 1.43
PROJ30TED POWER FLOW: 2400. KW 1442. KVAR 2800. KVA PF: .86 LAGGING
LOSSES THRU FEEDER: 2. KW 79. KVAR 79. KVA

LOAD FROM: 2902 ST2-A FEEDER AMPS: 405 VOLTAGE DROP: 0. %VD: .00
PROJECTED POWER FLOW: 2400. KW 1442. KVAR 2800. KVA PF: .86 LAGGING -

LOSSES THRU FEEDER: O. KW 0. KVAR 0. KVA

LOAD BUS: 2003 2A3 DESIGN VOLTAGE: 4160 LOAD VOLTAGE: 3767 %VD: 9.5$
VOLTAGE ANGLE: -4.7 DEGREES-------------------------

PROJECTED SPECIAL BUS LOAD: 839. KW 3247. KVAR
NET BRANCH DIVERSIT'1 LOAD: 1529. KW 825. KVAR

LOAD FROM: 2001 2A1 FEEDER AMPS: 922 VOLTAGE EROP: 225. %VD: 5.41$
PROJECTED POWER FLOW: 3095. KW 5161. KVAR 6018. KVA PF: .51 LAGGING
LOSSES THRU FEEDER: 12. KW 408. KVAR 409. KVA

LOAD TO: 3005 2B5 TRANSF AMPS: 201 VOLTAGE DROP: 309. %VD: 7.42S
PROJECTED POWER FLOW: 728. KW 1089. KVAR 1310. KVA PF: .56 LAGGING
LOSSES THRU TRANSF: 24.5 KW 151.3 KVAR 153.2 KVA

LOAD BUS: 2004 2A4 DESIGN VOLTAGE: 4160 LOAD VOLTAGE: 3932 %VD: 5.5$
VOLTAGE ANGLE: -4.3 DEGREES-------------------------

PROJECTED SPECIAL BUS LOAD: 1534. KW '12. KVAR
LOAD FROM: 2002 2A2 FEEDER AMPS: 405 VOLTAGE 20P: 59. %VD: 1.43
PROJECTED POWER FLOW: 2398. KW 1364. KVAR 2758. KVA PF: .87 LAGGING -

LOSSES THRU FEEDER: 2. KW 79. KVAR 79. KVA

LOAD TO: 3006 2B6 TRANSF AMPS: 150 VOLTAGE DROP: 123. %VD: 2.9G
PROJECTED POWER FLOW: 864. KW 552. KVAR 1025. KVA PF: .84 LAGGING
LOSSES THRU TRANSF: 13.9 KW 58.7 KVAR 89.8 KVA

c

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ . . _ . _ . _ _ _ _ _ _ . . . _ _ _ _ _ _ . _ _ . . . . _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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Attacimient 64
Calc 92-E4065 01 1DATE:23 JUL 92 TIME: 7 14 PM
1%:e 10 er 12 PAGE 10

T=85 SECONDS, ST #2 Unit 2 MSLB Unit 1 LOOP
SYSTEM VOLT =0.9912, Green Train Steady State, Red Train Sequencing |

ENTERGY OPERATIONS INC.

'

BALANCED VOLTAGE DROP AND LOAD FLOW ANALYSIS (SPECIAL BUS LOAD REPORT)
_eeee*************************************************************************
VOLTAGE EFFECT ON LOADS MODELED TRANSFORMER VOLTAGE DROP MODELED
VOLTAGE DROP CRITERIA: BRANCH = 4.00 % BUS = 5.00
PER UNIT DRIVING VOLTAGE = .9912

LOAD BUS: 2006 Al DESIGN VOLTAGE: 4160. LOAD VOLTAGE: 3992 %VD: 4.0
VOLTAGE ANGLE: -2.9 DEGREES-------------------------

ICAD TO: 2006 A3 FEEDER AMPS: 377 VOLTAGE DROP: O. %VD: .00
PROJECTED POWER FLOW: 2337. KW 1151. KVAR 2605. KVA PF: .90 LAGGING
LOSSES THRU FEEDER: 0. KW 0. KVAR 0. KVA

LOAD FROM: 2902 ST2-A FEEDER AMPS: 377 VOLTAGE DROP: 0. %VD: .00
PROJECTED POWER FLOW: 2337. KW 1151. KVAR 2605. KVA PF: .90 LAGGING
LOSSES THRU FEEDER: 0. KW 0. KVAR 0. KVA

LOAD BUS: 2007 A2 DESIGN VOLTAGE: 4160 LOAD VOLTAGE: 3992 %VD: 4.0
VOLTAGE ANGLE: -2.9 DEGREES-------------------------

LOAD TO: 2009 A4 FEEDER AMPS: 227 VOLTAGE DROP: 0. %VD: .00
PROJECTED POWER FLOW: 1403. KW 710. KVAR 1573. KVA PF: .89 LAGGING
LOSSES THRU FEEDER: 0. KW 0. KVAR 0. KVA

LOAD FROM: 2902 ST2-A FEEDER AMPS: 227 VGLTAGE DROP: O. %VD: .00
PROJECTED POWER FLON: 1403. KW 710. KVAR 1573. KVA PF: .89 LAGGING
LOSSES-THRU FEEDER: 0. KW 0. KVAR 0. KVA

LOAD BUS: 2008 A3 DESZGN VOLTAGE: 4160 LOAD VOLTAGE: 3992 %VD: 4.0
VOLTAGE ANGLE: -2.9 DEGREES-------------------------

PROJECTED SPECIAL BUS LOAD: 1401. KW 613. KVAR
LOAD FROM: 2006 Al FEEDER AMPS: 377 VOLTAGE DROP: O. %VD: .00
PROJECTED POWER FLOW: 2337. KW 1151. KVAR 2605. KVA PF: .90 LAGGING
LOSSES THRU FEEDER: 0. KW 0. KVAR 0. KVA

LOAD TO: 3105 B5 TRANSF AMPS: 156 VOLTAGE DROP: 117. %VD: 2.81
PROJECTED POWER FLOW: 936. KW 538. KVAR 1080. KVA PF: .87 LAGGING
LOSSES THRU TRANSF: 14.9 KW 96.3 KVAR 97.4 KVA

LOAD BUS: 2009 A4 DESIGN VOLTAGE: 4160 LOAD VOLTAGE: 3992 %VD: 4.0
VOLTAGE ANGLE: -2.9 DEGREES-------------------------

PROJECTED SPECIAL BUS LOAD: 851. KW 394. KVAR
LOAD FROM: 2007 A2 FEEDER AMPS: 227 VOLTAGE DROP: O. %VD: .00
PROJECTED POWER FLOW: 1403. KW 710. KVAR 1573. KVA PF: .89 LAGGING
-LOSSES THRU FEEDER: 0. KW 0. KVAR 0. KVA

_ _
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Attachment 64
Calc 92-E-0065-01

'DATE:23 JUL 92 TIME: 7 14 PM Pne ll d 12 PAGE 11
T=85 SECONDS, ST /2 Unit 2 MSLB Unit 1 LOOP
SYSTEM VOLT =0.9912, Green Train Steady State, Red Train Sequencing

-ENTERGY OPERATIONS INC.

BALANCED VOLTAGE DROP AND LOAD FLOW ANALYSIS
o e o o * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *( S P ECI AL BU S LO A D REPORT)|*

***************************.
VOLTAGE EFFECT ON LOADS MODELED TRANSFORMER VOLTAGE DROP MODELED
VOLTAGE DROP CRITERIA: BRANCH = 4.00 % BUS = 5.00
PER UNIT DRIVING VOLTAGE = .9912

LOAD TO: 3106 B6 TRANSF AMPS: 92 VOLTAGE DROP: 29. %VD: .71
PROJECTED POWER FLOW: 552. KW 316. KVAR 636. KVA PF: .87 LAGGING
LOSSES THRU TRANSF: 5.2 KW 33.5 KVAR 33.9 KVA

|
LOAD BUS: 2901 ST2-CLR DESIGN VOLTAGE: 4160 LOAD VOLTAGE: 4042 %VD: 2.8 i

VOLTAGE ANGLE: -2,2 DEGREES I-------------------------

LOAD TO: 2902 ST2-A FEEDER AMPS: 1854 VOLTAGE DROP: 50. %VD: 1.21-

PROJECTED POWER FLOW: 9252. KW 9100. KVAR 12978. KVA PF: .71 LAGGING
'
,

LOSSES THRU FEEDER: 5. KW 227. KVAR 227. KVA

LOAD FROM: 200 161KV APL AND: 1200 H BUSES 3WXFMR AMPS: 1854
PROJECTED POWER FLOW: 9252. KW 9100. KVAR 12978. KVA PF: .71 LAGGING

***XFMR TAPS -2.5%***

LOAD BUS: 2902 ST2-A DESIGN VOLTAGE: 4160 LOAD VOLTAGE: 3992 %VD: 4.0
VOLTAGE ANGLE: -2.9 DEGREES-------------------------

LOAD TO: 2001 2A1 FEEDER AMPS: 922 VOLTAGE DROP: 0. %VD: .00
PROJECTED POWER FLOW: 3107. KW 5569. KVAR 6377. KVA PF: .49 LAGGING
LOSSES THRU FEEDER: O. KW 0. KVAR 0. KVA

LOAD TO: 2002 2A2 FEEDER AMPS: 405 VOLTAGE DROP: O. %VD: .00
PROJECTED POWER FLOW: 2400. KW 1442. KVAR 2800. KVA PF: .86 LAGGING
LOSSFS THRU FEEDER: O. KW 0. KVAR 0. KVA

LOAD TO: 2006 Al FEEDER AMPS: 377 VOLTAGE DROP: 0. %VD: .00
PROJECTED POWER FLOW: 2337. KW 1151. KVAR 2605. KVA PF: .30 LAGGING
LOSSES THRU FEEDER: 0. KW 0. KVAR 0. KVA

LOAD TO: 2007 A2 FEEDER AMPS: 227 VOLTAGE DROP: 0. %VD: .00
PROJECTED POWER FLOW: 1403. KW 710. KVAR 1573. KVA PF: .89 LAGGItJG
LOSSES THRU FEEDER: 0. KW 0. KVAR 0. KVA

LOAD FROM: 2901 ST2-CLR FEEDER AMPS: 1854 VOLTAGE DROP: 50. %VD: 1.21
PROJECTED POWER FLOW: 9247. KW 8874. KVAR 12816. KVA PF: .72 LAGGING
LOSSES THRU FEEDER: 5. KW 227. KVAR 227. KVA

.

i
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Attaciunent 64
Calc 92-E-0065-01DATE:23 JUL 92 TIME: 7 14 PM Pap 12 M 12 PAGE 12T=85 SECONDS, ST #2 Unit 2 MSLB Unit 1 LOOP

SYSTEM VOLT =0.9912, Green Train Steady State, Red Train Sequencing
ENTERGY OPERATIONS INC.

BALANCED VOLTAGE DROP AND LOAD FLOW ANALYSIS*o*o*******************************++*************(SPECIAL BUS LOAD REPORT)
***************************

VOLTAGE EFFECT ON LOADS MODELED TRANSFORMER VOLTAGE DROP MODELED
VOLTAGE DROP CRITERIA: BRANCH = 4.00 % BUS = 5.00
PER UNIT DRIVING VOLTAGE = .9912

LOAD BUS: 3005 2B5 DESIGN VOLTAGE: 480 LOAD VOLTAGE: 399 %VD: 16.9$,

------------------------- VOLTAGE ANGLE: -7.9 DEGREES
PROJECTED SPECIAL BUS LOAD: 103. KW 503. KVAR

NET BRANCH DIVERSITY LOAD: 600. KW 435. KVAR
LOAD FROM: 2003 2A3 TRANSF AMPS: 1696 VOLTAGE DROP: 36. %VD: 7.42SPROJECTED POWER FLOW: 703. KW 938. KVAR 1172. KVA PF: .60 LAGGING
LOSSES THRU TRANSF: 24.5 KW 151.3 KVAR 153.2 KVA -

LOAD BUS: 3006 2B6 DESIGN VOLTAGE: 480 LOAD VOLTAGE: 440 %VD: 8.4$------------------------- VOLTAGE ANGLE: -8.3 DEGREES
PROJECTED SPECIAL BUS LOAD: 850. KW 463. KVAR

LOAD FROM: 2004 2A4 TRANSF AMPS: 1271 VOLTAGE DROP: 14. %VD: 2.9C
PROJECTED POWER FLOW: 850. KW 463. KVAR 968. KVA PF: .88 LAGGINGLOSSES THRU TRANSF: 13.9 KW 88.7 KVAR 89.8 KVA

LOAD BUS: 3105 B5 DESIGN VOLTAGE: 480 LOAu VOLTAGE: 447 %VD: 6.9$------------------------- VOLTAGE ANGLE: -7.2 DEGREES
PRlJECTED SPECIAL BUS LOAD: 921. KW 442. KVAR

LOAD FROM: 2008 A3 TRANSF AMPS: 1319 VOLTAGE DROP: 14. %VD: 2.81
PROJECTED POWER FLOW: 921. KW 442. KVAR 1022. KVA PF: .90 LAGGING
LOSSES THRU TRANSF: 14.9 KW 96.3 KVAR 97.4 KVA

LOAD BUS: 3106 B6 DESIGN VOLTAGE: 480 LOAD VOLTAGE: 457 %VD: 4.8 *

------------------------- VOLTAGE ANGLE: -5.4 DEGREES
PROJECTED SPECIAL BUS LOAD: 547. KW 283. KVAR

,
"

LOAD FROM: 2009 A4 TRANSF AMPS: 778 VOLTAGE DROP: 3. %VD: .71
PROJECTED POWER FLOW: 547. KW 283. KVAR 616. KVA PF: .89 LAGGING
LOSSES THRU TRANSF: 5.2 KW 33.5 KVAR 33.9 KVA

17 BUSES

000 TOTAL SYSTEM L0SSES ***
127. KW 1876. KVAR

co* WARNING *** STUDY CONTAINS 9 VOLTAGE CRITERIA VIOLATIONS
VIOLATIONS DENOTED BY ($) AT BUS AND BRANCH %VD LOCATIONS

. .. .
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Attachment 65
Calc 92-E-0065-01
Page 1 of 12

T=90 SECONDS, ST #2 Unit 2 MSLB Unit 1 LOOP ~

SYSTEM VOLT =0.9912, Red Train Steady State, Green Train Sequencing
ENTERGY OPERATIONS INC.

DATE: 23 JUL 92
TIME: 7 18 PM

______________________________________________________________________________

ALL INFORMATION PRESENTED IS FOR REVIEW, APPROVAL
INTERPRETATION AND AFPLICATION BY A REGISTERED
ENGINEER ONLY
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . -

DAPPER (LOAD FLOW AND VOLTAGE DROP MINI / MICRO VERSION 3.5 LEVEL 2.1)
COPYRIGHT SKM SYSTEMS ANALYSIS, INC. 1983
____________ ____________________________ .,___________________________________
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Attachment 65
Calc 92-E-0069-01

DATE:23 JUL 92 TIME: 7 18 PM ggg;gg PAGE 2
T=90 SECONDS, ST #2 Unit 2 MSLB Unit 1 LOOP
SYSTEM VOLT =0.9912, Red Train Steady State, Green Train Sequencing
ENTERGY OPERATIONS INC.

FEEDER DATA
==============================================================================
FEEDER FROM FEEDER TO QTY VOLTS LENGTH FEEDER DESCRIPTION

HO NAME NO NAME /PH L-L SIZE TYPE DUCT INSUL
==============================================================================

1 SYSTEM 200 161KV APL 1 161000. 1000. FT
IMPEDANCE: 3.1131 + J19.4200 OHMS /M FEET

2001 2A1 2003 2A3 1 4160. 1000. PT
IMPEDANCE: .0047 +J .1600 OHMS /M FEET

2001 2A1 2902 ST2-A 1 4160. 1000. FT
IMPEDANCE: .0000 + J .0000 ORMS/M FEET

2002 2A2 2004 2A4 1 4160. 1000 ""

IMPEDANCE: .0047 +J .1600 OHMS /M FEET

2002 2A2 2902 ST2-A 1 4160. 1000. FT
IMPEDANCE: .0000 + J .0000 OHMS /M FEET

2006 Al 2008 A3 1 4160. 1000. PT
IMPEDANCE: .0000 + J .0000 OHMS /M FEET

2007 A2 2009 A4 1 4160. 1000. FT
IMPEDANCE: .0000 + J .0000 OHMS /M FEET

2901 ST2-CLR 2902 ST2-A 1 4160. 1000. FT
IMPEDANCE: .0006 + J .0220 OHMS /M FEET

2902 ST2-A 2006 Al 1 4160. 1000. FT
IMPEDANCE: .0000 + J .0000 OHMS /M FEET _

2902 ST2-A 2007 A2 1 4160. 1000. FT
IMPEDANCE: .0000 + J .0000 OHMS /M FEET

=======u======================================================================
SOURCE BUS THEVENIN EQUIVALENT IMPEDANCE: .000000000 + J .000000000 OHMS
Calculated Fron Largest 3-PHASE Fault Contribution
==============================================================================

m

w_-__-_-__.-_.-__--._______.____.___-.-__ __.._. __ . . _ _ . . . . _ _ _ . _ _ _ . - _ _ _. _ __.-. . - - - _ - . _ . . . _ . . _ _ _ . _ . _ -___s
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Attachnient 65
Calc 92 E-0065-01

DATE:23 JUL 92 TIME: 7 18 PM PAGE 3p,g,3 or g3
T=90 SECONDS, ST #2 Unit 2 MSLB Unit 1 LOOP
SYSTEM VOLT =0. 9912, Red Train Steady State, Green Train-Sequencing

'ENTERGY OPERATIONS INC.
'

TRANSF0RMER DATA ,

j==============================================================================
. PRIMARY RECORD VOLTS PRI * SECONDARY RECORD VOLTS SEC NOMINAL

NO NAME L-L FLA NO NAME L-L FLA KVA
-============================================================================== j

2003 2A3 -4055. 142. 3005 2B5 480. 1203. 1000,0
IMPEDANCE: 1.2315 + J 7.6110 PERCENT ;

2004 2A4 4055, 142, 3006 2B6 480. 1203. 1000.0
IMPEDANCE: 1.2438 + J 7.9432 PERCENT

2008 A3 4055, 142. 3105 B5 480. 1203. 1000.0
-IMPEDANCE: 1.2396 + J 9.0046 PERCENT

2009 A4 4055. 142. 3106 B6 480. 1203. 1000.0
IMPEDANCE: 1.2532 + J 8.0126 PERCENT

!

<

k
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Attaclunent 65
~ Calc 92 E-0065-01

- DATE:23 JUL'92 TIME: 7 18 PM PAGE 419ge 4 of t2
T=90-SECONDS, ST #2-Unit 2 MSLB Unit 1 LOC.
SYSTEM VOLT =0.9912, Red Train Steady Statt, Green Train Sequencing i

ENTERGY OPERATIONS INC. j

|
TRANSF0RMER DATA (T"REE WINDING)

'

........ ............................ ... r,. ......... .... .....=..........

BUS VOLTS * BRANCH % IMPEDANCS NOMINAL l

DATA NO NAME L-L * DATA R X KVA
============================. .-=====.......-==== ...,================= ..-- . .

PRIMARY- 200 161KV APL 16',000. * PRI-SEC .2000 + J 4.7800 15000.0
' SECONDARY 1200 H BUSES 6900. * PRI-TER .1900 + J 4.6000 12600.0
TERTIARY .2901 ST2-CLR 4160. * SEC-TER .3700 + J 8.9000 12600.0
PRIMARY FIXED TAP: -2.5 %

,
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c Attachment 65
Calc 92-E-0065-01DATE:23 JUL 92 . TIME: 7 IS PM Page 5 of 12 PAGE 5

T=9D SECOMDS, ST #2 Unit 2 MSLB Unit 1 LOOP
. SYSTEM VOLT =0.9912, Red Train Steady State, Green Train Sequencing-,

ENTERGY OPERATIONS INC.
i

B.R A N C H- L O A-D- DATA
=============================================================================
-FROM- -/ T O~ ' BR. . CONSTANT KVA CONSTANT Z. CONSTANT I FLOW
BUS / ' B-U S TYPE KVA %PF KVA - %PF KVA %PF DIR.

o====================,===============u...=====================================

1 SYSTEM-
200 161KV APL FEEDER 748 -81.0

3002 2A2
3004 2A4 -FEEDER 748 -81.0
3902 ST2-A FEEDER 748 -81.0 PEV

2901 ST2-CLR
. |

2902 ST2-A FEEDER 748 -81.0

200 161KV-APL-
2901 ST2-CLR TRANS. 748 -81.0

2004 2A4
3006 2B6 TRANS. 748 -81.0

1

!
I

i '

L

.
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Attachment 65.

Calc 92-E-0065-01
DATE:23 JUL 92 TIME: 7 18 PM Pge 6 d 12 -PAGE 6
T=90 SECONDS, ST'#2 Unit 2-MSLB Unit l' LOOP
SYSTEM VOLT =0 9912, Red Train Steady State,-Green Train Sequencing
ENTERGY OPERATIONS INC. <

B U S- SPECIAL S T U D-Y DATA
=========================================================3====================

* NO * NAME * KW *- KVAR * LOAD / GENERATION
==============,===============================================================

2003-2A3 2013. 1058. CONSTANT-XVA LOAD

2004 2A4 1534. 812. CONSTANT KVA LOAD
2008 A3 1401. 613. CONSTANT KVA LOAD-

:2009 A4 851. 394. CONSTANT KVA LOAD
3005 2BS- 900. 490. CONSTANT KVA LOAD
3006 2D6 102. 499. CONSTANT Z LOAD

3105 B5 921, 442. CONSTANT KVA LOAD
3106 B6 547. 283. CONSTANT KVA LOAD

i

|
|

.

|
|

|
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Attichment 65
Calc 92-E-0065-01

DATE:23 JUL 92 TIME: 7 18 PM Page 7 of 12 PAGE 7
T=90 SECONDS, ST #2 Unit 2 MSLB Unit 1 LOOP
SYSTEM VOLT =0.9912, Red Train Steady State, Green Train Sequencing
ENTERGY OPERATIONS INC.

*** SOLUTION COMMENTS ***
=========================

.c SOLUTION PARAMETERS

PER UNIT DRIVING VOLTAGE : .9912
BRANCH VOLTAGE CRITERIA : 4.00 %
BUS VOLTAGE CRITERIA : 5.00 %
EXACT (ITERATIVE) SOLUTION : YES
TRANSFORMERS MODELED : YES

<< PERCENT VOLTAGE DROPS ARE BASED ON NOMINAL DESIGN VOLTAGES >>

TOF SIZE: 58

LARGEST LOAD: 2274.45 KVA
CONVERGENCE CRITERIA: .114 KVA
LARGEST BUS MISMATCH 2003 2A3 142.567 KVA
LARGEST BUS MISMATCH 3005 2B5 16.655 KVA
LARGEST BUS MISMATCH 3005 2B5 2.381 KVA
LARGEST BUS MISMATCH 3005 2B5 .332 KVA
LARGEST BUS MISMATCH 3005 2B5 .046 KVA

-

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



_ _ _ _ _ .

Attachment 65

f" # ' ffDATE:23-JUL-92- TIME: 7 18 PM PAGE -8,g
T=90 SECONDS, ST #2 Unit 2 MSLB Unit 1 LOOP

-SYSTEM VOLT =0.9912, Red Train Steady State, Green Train Sequencing
-ENTERGY OPERATIONS INC.

BALANCED VOLTAGE DROP AND LOAD FLOW ANALYSIS-(SPECIAL BUS LOAD REPORT)
*****************************************************************************
VOLTAGE EFFECT ON LOADS MODELED TRANSFORMER VOLTAGE DROP MODELED
VOLTAGE DROP CRITERIA: BRANCH = 4.00 % BUS = 5.00
PER_ UNIT DRIVING VOLTAGE = .9912

LOAD BUS: 1 SYSTEM DESIGN VOLTAGE:161000 LOAD VOLTAGE:159583 %VD: .9
VOLTAGE ANGLE: .0 DEGREES-------------------------

LOAD TO: 200 161KV kPL FEEDER AMPS: 39 VOLTAGE DROP: 915. %VD: .57
PROJECTED POWER FLOW: 8949. KW 6110. KVAR 10836. KVA PF: .83 LAGGING
LOSSES THRU FEEDER: 14. KW 90. KVAR 91. KVA

LOAD FROM: **** SOURCE FEEDER AMPS: 39 VOLTAGE DROP: 0. %VD: .00
PROJECTED POWER FLOW: 8949. KW 6110. KVAR 10836. KVA PF: .83 LAGGING
LOSSES THRU FEEDER: O. KW 0. KVAR 0. KVA

LOAD BUS: 200 161KV APL DESIGN VOLTAGE:161000 LOAD VOLTAGE:158668 %VD: 1.4
VOLTAGE ANGLE: .4 DEGREES-------------------------

LOAD FROM: 1 SYSTEM FEEDER AMPS: 39 VOLTAGE DRCP: 915. %VD: .57
PROJECTED POWER FLOW: 8934. KW 6021. KVAR 10774. KVA PF: .83 LAGGING
LOSSES THRU FEEDER: 14. KW 90. KVAR 91. KVA

LOAD TO: 1200 H BUSES AND: 2901 ST2-CLR 3WXFMR AMPS: 39
PROJECTED POWER FLOW: 8934. KW 6021. KVAR 10774. KVA PP: .83 LAGGIEG

***XFMR TAPS -2.5%***

LOAD BUS: 1200 H BUSES *** NO LOAD SPECIFIED ***

LOAD BUS: 2001 2A1 DESIGN VOLTAGE: 4160 LOAD VOLTAGE: 4080 %VD: 1.9
VOLTAGE ANGLE: -2.8 DEGREES-------------------------

. LOAD TO: 2003 2A3 FEEDER AMPS: 483 VOLTAGE DROP: 70. %VD: 1.69
PROJECTED POWER FLOW: 2931. KW 1751. KVAR 3415. KVA PF: .86 LAGGING
LOSSES-THRU FEEDER: 3. KW 112. KVAR 112. KVA

LOAD FROM: 2902 ST2-A FEEDER AMPS: 483 VOLTAGE DROP: 0. %VD: .00
PROJECTED POWER FLOW: 2931. KW 1751. KVAR 3415. KVA PF: .86 LAGGING
LOSSES THRU FEEDER: O. KW 0. KVAR 0. KVA

- - _ _
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Cric 92 E-0065-01
DATE:23 JUL 92 TIME: 7 18 PM PAGE 9Page 9 of l2
T=90 SECONDS, ST #2 Unit 2 MSLB Unit 1 LOOP
SYSTEM VOLT =0.9912, Red Train Steady State, Green Train Sequencing
ENTERGY OPERATIONS INC.

. BALANCED VOLTAGE DROP AND LOAD FLOW ANALYSIS (SPECIAL BUS LOAD REPORT)-

ocee*************************************************************************
VOLTAGE EF FECT ON LOADS MODELED TRANSFORMER VOLTAGE DROP MODELED
VOLTAGE DROP CRITERIA: BRANCH = 4.00 % BUS = 5.00
PER UNIT DRIVING VOLTAGE = .9912

LOAD BUS: 2002 2A2 DESIGN VOLTAGE: 4160 LOAD VOLTAGE: 4080 %VD: 1.9
VOLTAGE ANGLE: -2.8 DEGREES-------------------------

LOAD TO: 2004 2A4 FEEDER AMPS: 412 VOLTAGE DROP: 74. %VD: 1.79
PROJECTED POWER FLOW: 2244. KW 1855. KVAR 2911. KVA PF: .77 LAGGING

-LOSSES THRU FEEDER: 2. KW 81. KVAR 81. KVA

LOAD FROM: 2902 ST2-A FEEDER AMPS: 412 VOLTAGE DROP: 0. %VD: .00
PROJECTED POWER FLOW: 2244. KW 1855. KVAR 2911. KVA PF: .77 LAGGING
LOSSES THRU FEEDER: O. KW 0. KV7R 0. KVA

LOAD BUS: 2003 2A3 DESIGN VOLTAGE: 4160 LOAD VOLTAGE: 4010 %VD: 3.6
VOLTAGE ANGLE: -4.4 DEGREES-------------------------

PROJECTED SPECIAL BUS LOAD: 2013. KW 1058. KVAR
LOAD FROM: 2001 2A1 FEEDER AMPS: 483 VOLTAGE DROP: 70. %VD: 1.69
PROJECTED TOWER FLOW: 2928. KW 1639. KVAR 3356. KVA PF: .87 LAGGING
LOSSES THRU FEEDER: 3. KW 112. KVAR 112. KVA

LOAD TO: 3005 2B5 TRANSF AMPS: 156 VOLTAGE DROP: 121. %VD: 2.91
PR77ECTED POWER FLOW: 915. KW 581. KVAR 1084. KVA PF: .84 LAGGING
LOSSES THRU TRANSF: 14.8 KW 91.4 KVAR 92.6 KVA

LOAD BUS: 2004 2A4 DESIGN VOLTAGE: 4160 LOAD VOLTAGE: 4006 %VD: 3.7
VOLTAGE ANGLE: -4.1 DEGREES -

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

PROJECTED SPECIAL BUS LOAD: 1534. KW 812. KVAR
LOAD FROM: 2002 2A2 FEEDER AMPS: 412 VOLTAGE DROP: 74. %VD: 1.79
PROJECTED POWER FLOW: 2241. KW 1773. KVAR 2858. KVA PF: .78 LAGGING
LOSSES THRU FEEDER: 2. KW 81. KVAR 81. KVA

LOAD TO: 3006 2B6 TRANSF AMPS: 172 VOLTAGE DROP: 250. %VD: 6.02$
PROJECTED POWER FLOW: 707. KW 961. KVAR 1193. KVA PF: .59 LAGGING
LOSSES THRU TRANSF: 18.2 KW 115.9 KVAR 117.3 KVA

LOAD BUS: 2006 Al DESIGN VOLTAGE: 4160 LOAD VOLTAGE: 4080 %VD: 1.9
VOLTAGE ANGLE: -2.8 DEGREES-------------------------

L0bD TO: 2008 A3 FEEDER AMPS: 368 VOLTAGE DROP: O. %VD: .00
PRCJECTED POWER FLOW: 2336. KW 1147. KVAR 2602. KVA PF: .90 LAGGING
LOSSES THRU FEEDER: 0. KW 0. KVAR O. KVA

- -
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Attaciunent 65
Calc 92 E-0065-01

DATE 23 JUL 92 TIME: 7 18 PM PAGE 10Page 10 0f t2T=90 SECONDS, ST #2 Unit 2 MSLB Unit 1 LOOP-
SYSTEM VOLT =0.9912, Red Train Steady State, Green Train Sequencb.g
ENTERGY OPERATIONS INC.

BALANCED VOLTAGE DROP AND LOAD FLOW ANALYSIS (SPECIAL BUS LOAD REPORTooco*********************************************************************)****

VOLTAGE EFFECT ON LOADS MODELED TRANSFORMER VOLTAGE DROP MODELED
VOLTAGE DROP CRITERIA: BRANCH = 4.00 % BUS = 5.00
PER UNIT DRIVING VOLTAGE = .9912

LOAD FROM: 2902 ST2-A FEEDER AMPS: 368 VOLTAGE DROP: O. %VD: .00
PROJECTED POWER FLOW: 2336. KW 1147. KVAR 2602. KVA PF: .90 LAGGING
LOSSES THRU FEEDER: O. KW 0. KVAR 0. KVA

LOAD BUS: 2007-A2 DESIGN VOLTAGE: 4160 LOAD VOLTAGE: 4080 %VD: 1.9
VOLTAGE ANGLE: -2.8 DEGREES-------------------------

LOAD To: 2009 A4 FEEDER AMPS: 222 VOLTAGE DROP: O. %VD: .00
PROJECTED POWER FLOW: 1403. 109 709. KVAR 1572. KVA PF: .89 LAGGING
LOSSES THRU FEEDER: 0. KW 0. KVAR 0. KVA

LOAD FROM: 2902 ST2-A FEEDER AMPS: 222 VOLTAGE DROP: 0. %VD: .00
PROJECTED POWER FLOW: 1403. KW 709. KVAR 1572. KVA PF: .89 LAGGING
LOSSES THRU FEEDER: 0. KW 0. KVAR 0. KVA

LOAD BUS: 2008 A3 DESIGN VOLTAGE: 4160 LOAD VOLTAGE: 4080 %VD: 1.9
VOLTAGE ANGLE: -2.8 DEGREES-------------------------

PROJECTED SPECIAL BUS LOAD: 1401. KW 613. KVAR
LOAD FROM: 2006 Al FEEDER AMPS. 368 VOLTAGE DROP: O. %VD: .00

! PROJECTED POWER FLOW: 2336. KW 1147. KVAR 2602. KVA PF: .90 LAGGING
LOSSES THRU FEEDER: 0. KW 0. KVAR 0. KVA

'

LOAD TO: 3105 B5 TRANSF AMPS: 152 VOLTAGE DROP: 109. %VD: 2.62
PROJECTED POWER FLOW: 935. KW 534. KVAR 1077. KVA PF: .87 LAGGING
LOSSES THRU TRANSF: 14.2 KW 91.7 KVAR 92.8 KVA

|
,

LOAD BUS: 2009 A4 DESIGN VOLTAGE: 4160 LOAD VOLTAGE: 4080 %VD: 1.9
VOLTAGE ANGLE: -2.8 DEGREES-------------------------

PROJECTED SPECIAL BUS LOAD: 851. KW 394. KVAR
. LOAD FROM: 2007 A2 FEEDER AMPS: 222 VOLTAGE DROP: 0. %VD: .00

PROJECTED POWER FLOW: 1403. KW 709. KVAR 1572. KVA PF: .89 LAGGING
l LOSSES THRU FEEDER: 0. KW 0. KVAR 0. KVA

| LOAD TO: 3106 B6 TRANSF AMPS: 90 VOLTAGE DROP: 24. %VD: .57
PROJECTED ~ POWER FLOW: 552. KW 315. KVAR 636. KVA PF: .87 LAGGING
LOSSES THRU TRANSF: 5.0 KW 32.0 KVAR 32.4 KVA

i

I

!

!

|
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Attachment 65
Cu c 92 E-0065-01i

DATE:23 JUL 92 TIME: 7 18 PM PAGE 11pge n g i;
T=',0 SECONDS, ST #2 Unit 2 MSLB Unit 1 LOOP
SYSTEM VOLT =0.9912, Rod Train Steady State, Green Train Soquencing
ENTERGY OPERATIONS INC.

BALANCED VOLTAGE DROP AND LOAD FLOW ANALYSIS (SPECIAL BUS LOAD REPORT)
ocoo*************************************************************************
VOLTAGE EFFECT ON LOADS MODELED TRANSFORMER VOLTAGE DROP MODELED
VOLTAGE DROP CRITERIA: BRANCH = 4.00 % BUS = 5.00
PER UNIT DRIVING VOLTAGE = .9912

LOAD BUS: 2901 ST2-CLR DESIGN VOLTAGE: 4160 LOAD VOLTAGE: 4111 %VD: 1.2
VOLTAGE ANGLE: -2.2 DEGREES-------------------------

I LOAD TO: 2902 ST2-A FEEDER AMPS: 1479 VOLTAGE DROP: 31. %VD: .74
PROJECTED POWER FLOW: 8917. KW 5606. KVAR 10533. KVA PF: .85 LAGGING
LOSSES THRU FEEDER: 3. KW 144. KVAR 144. KVA

LOAD FROM: 200 161KV APL AND: 1200 H BUSES 3WXFMR AMPS: 1479,

\ PROJECTED POWER FLOW: 8917. KW 5606. KVAR 10533. KVA PF: .85 LAGGING
***XFMR TAPS -2.5%***

LOAD BUS: 2902 ST2-A DESIGN VOLTAGE: 4160 LOAD VOLTAGE: 4080 %VD: 1.9
VOLTAGE ANGLE: -2.8 DFGREES-------------------------

LOAD TO: 2001 2A1 FEEDER AMPS: 483 VOLTAGE DROP: 0. %VD: .00
PROJECTED POWER FLOW: 2931. KW 1752. KVAR 3415. KVA PF: .86 LAGG"NG_

LOSSES THRU FEEDER: O. KW 0. KVAR 0. KVA

LOAD TO: 2002 2A2 FEEDER AMPS: 412 VOLTAGE DROP: 0. %VD: .00
PROJECTED POk.'ER FLOW: 2244. KK 1855. KVAR 2911. KVA PF: .77 LAGGING
LOSSES THRU FEEDER: 0. KW 0. KVAR 0. KVA

LOAD TO: 2006 Al FEEDER AMPS: 368 VOLTAGE DROP: 0. %VD: .00
PROJECTED POWER FLOW: 2336. KW 1147. KVAP. 2602. KVA PF: .90 LAGGING
LOSSES THRU FEEDER: 0. KW 0. KVAR 0. KVA

_

LOAD TO: 2007 A2 FEEDER AMPS: 222 VOLTAGE DROP: O. %VD: .00
PROJECTED POWER FLOW: 1403. KW 709. KVAR 1572. KVA PF: .89 LAGGING
LOSSES THRU FEEDER: 0. KW 0. KVAR 0. KVA

LOAD FROM: 2901 ST2-CLR FEEDER AMPS: 1479 VOLTAGE DROP: 31. %VD: .74
PROJECTED POWER FLOW: 8914. KW 5462. KVAR 10454. KVA PF: .85 LAGGING
LOSSES THRU FEEDER: 3. KW 144. KVAR 144. KVA

LOAD BUS: 3905 2B5 DESIGN VOLTAGE: 48C LOAD VOLTAGE: 449 %VD: 6.5$
VOLTAGE ANGLE: -8.3 DEGREES------------ ------------

PROJECTED SPECIAL BUS LOAD: 900. KW 490. KVAR
LOAD FROM: 2003 JA3 TRANSF AMPS: 1318 VOLTAGE DROP: 14. %VD: 2.91
PROJFCTED POWER FLOW: 900. KW 490. KVAR 1025. KVA PF: .88 LAGGING
LOSSES THRU Tr.ANSF: 14.8 KW 91.4 KVAR 92.6 KVA

!

_ _ _ _ _ _ - _ - - - _ _ _ _ . _ _ - - - - - - - - _ - - - . . - - _ - - .- - - - - - - ~_ _ _ _ _ - _ _ _ _ _ - _ _ - _ _
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Atta).unent 65
Calc 92-E-0065 01DATE:23 JUL 92 TIME: 7 18 PM PAGE 12p engn

T=90 SECONDS, ST #2 Unit 2 MSLB Unit 1 LOOP
SYSTEM-VOLT =0.9912, Red Train Steady State, Green Train Sequencing
ENTERGY OPERATIONS INC.

BALANCED VOLTAGE DROP AND LOAD FLOW ANALYSIS (SPECIAL BUS LOAD REPORT)
otee************************************************************************* *

VOLTAGE EFFECT ON LOADS MODELED TRANSFORMER VOLTAGE DROP MODELED
VOLTAGE-DROP CRITERIA: BRANCH = 4.00 % BUS = 5.00
PER UNIT DRIVING VOLTAGE = .9912

LOAD BUS: 3006 2B6 DESIGN VOLTAGE: 480 LOAD VOLTAGE: 433 %VD: 9.7$
VOLTAGE ANGLE: -6.9 DEGREES-------------------------

PROJECTED SPECIAL BUS LOAD: 83. KW 407. KVAR
NET BRANCH DIVERSITi LOAD: 606. KW 439. KVAR

LOAD FROM: 2004 2A4 TRANSF AMPS: 1453 VOLTAGE DROP: 29. %VD: 6.02$
PROJECTED POWER FLOW: 689. KW 845. KVAR 1091. KVA PF: .63 LAGGING
LOSSES THRU TRANSF: 18.2 KW 115.9 KVAR 117.3 KVA

. LOAD BUS: 3105 B5 DESIGN VOLTAGE: 480 LOAD VOLTAGE: 458 %VD: 4.5
VOLTAGE ANGLE: -6.9 DEGREES-------------------------

PROJECTED SPECIAL BUS LOAD: 921. KW 442. KVAR
LOAD FROM: 2008 A3 TRANSF AMPS: 1287 VOLTAGE DROP: 13. %VD: 2.62
PROJECTED POWER FLOW: 921. KW 442. KVAR 1022. KVA PF: .90 LAGGING
LOSSES THRU TRANSF: 14.2 KW 91.7 KVAR 92.8 KVA

LOAD BUS: 3106 B6 DESIGN VOLTAGE: 480 LOAD VOLTAGE: 468 %VD: 2,5

VOLTAGE ANGL3: -5.2 DEGREES-------------------------

PROJECTED SPECIAL BUS LOAD: 547. KW 283. KVAR
LOAD FROM: 2009 A4' TRANSF AMPS: 760 VOLTAGE DROP: 3. %VD: .57
PROJECTED POWER FLOW: 547. KW 283. KVAR 616. KVA PF: .89 LAGGING
LOSSES THRU TRANSF: 5.0 KW 32.0 KVAR 32.4 KVA

17 BUSES

*** T O T A L SYSTEM LOSSES ***
92. KW 1173. KVAR

*** WARNING *** STUDY CONTAINS 4 VOLTAGE CRITERIA VIOLATIONS
VIOLATIONS DENOTED BY ($) AT BUS AND BRANCH %VD LOCATIONS

|

|

. . . _ . .-- . . . . - . . .
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Attachment 66
Cdc 92 E M65-01
Page 1 of 12

1
i

T=90 SECONDS, ST #2 Unit 2 MSLB Unit 1 LOOP
SYSTEM VOLT =0.9912, Green Train Steady State, Red Train Sequencing
ENTERGY OPERATIONS INC.

DATE: 23 JUL 92
TIME: .7 23 PM

__________________ _________ ____________________ __.. . ____ _______________

ALL INFORMATION PRESENTED.IS FOR REVIEW, APPROVAL
'

. INTERPRETATION AND APPLICATION BY A REGISTERED
ENGINEER ONLY
.____________________________________ _____________ ______ __ ___ _________ ___

--DAPPER (LOAD FLOW AND VOLTAGE DROP MINI / MICRO VERSION 3.5 LEVEL 2.1)
COPYRIGHT SKM SYSTEMS ANALYSIS, INC. 1983
______ ___________ _______________________ _________________ __ . ___ ____ _
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Attachment 66
Calc 92-E-0065-01DATE:23 JUL 92 TIME: 7 23 PM PAGE 2g ,y g gy

T=90 SECONDS, ST #2 Unit 2 MSLB Unit 1 LOOP
SYSTEM VOLT =0.9912, Green Train Steady State, Red Train Sequencing
ENTERGY OPERATIONS INC.

FEEDER DATA
==============================================================================
FEEDER FROM FEEDER TO QTY VOLTS LENGTH FEEDER DESCRIPTION

NO NAME NO NAME /PH L-L SIZE TYPE DUCT INSUL
=============================================================================-

1 SYSTEM 200 161KV APL 1 161000. 1000. FT
IMPEDANCE: 3.1131 + J19.4200 OriMS/M FEET

2001 2A1 2003 2A3 1 4160. 1000. FT
IMPEDANCE: .0047 +J .1600 OHMS /M FEET

2001 2A1 2902 ST2-A 1 4160. 1000. FT
IMPEDANCE: .0000 + J .0000 OHMS /M FEET

_

2002 2A2 2004 2A4 1 4160. 1000. FT
IMPEDANCE: .0047 +J .1600 OHMS /M FEET

=

2002 2A2 2902 ST2-A 1 4160. 1000. FT
IMPEDANCE: .0000 + J .0000 OHMS /M FEET

2006 Al 2008 A3 1 4160. 1000. FT
IMPEDANCE: .0000 + J .0000 OHMS /M FEET

2007 A2 2009 A4 1 4160. 1000. FT
IMPEDANCE: .0000 + J .0000 OHMS /M FEET

2901 ST2-CLR 2902 ST2-A 1 4160. 1000. FT
IMPEDANCE: .0005 + J .0220 OHMS /M FEET

2902 ST2-A 2006 Al 1 4160. 1000. FT
IMPEDANCE: .0000 + J .0000 OHMS /M FEET

_

2902 ST2-A 2007 A2 3 4160. 1000. FT
IMPEDANCE: .0000 + J .0000 OHMS /M FEET

======s=======================================================================
SOURCE EUS THEVENIN EQUIVALENT IMPEDANCE: .000000000 + J .000000000 OHMS
Calculated From Largest 3-PHASE Fault Contribution
=============================- = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = =

..

- . _- _ _ - - .
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Attachment 66
Calc 92 E-0065-01

L DATE:23 JUL 92 TIME: 7 23 PM PAGE 3,
*E' *T=90 SECONDS, ST #'2 Unit 2 MSLB Unit 1 LOOP

SYSTEM VOLT =0.9912, Green Train Steady State, Red Train Sequencing
ENTERGY OPERATIONS INC.

TRANSFORMER DATA
=========, ===================================================================

PRIMARY RECORD VOLTS PRI * SECONDARY RECORD VOLTS SEC NOMINAL
NO NAME L-L FLA NO NAME I-L PLA KVA

==============================================================================

2003 2A3 4055. 142. 3005 2B5 480. 1203. 1000.0
IMPEDANCE: 1.2315 + J 7.6110 PERCENT

2004 2A4 4055. 142, 3006 2B6 480. 1203. 1000.0
IMPEDANCE: 1.2438 + J 7.9432 PERCENT

2008 A3 4055. 142. 3105 B5 480. 1203. 1000.0 _

IMPEDANCE: 1.2396 + J 8.0046 PERCENT

2009 A4 4055. 142. 3106 B6 480. 1203. 1000.0
IMPEDANCE: 1.2532 +J 8.0126 PERCENT

,

ma

__ _ _ _ _ _ _____ _ _ _ _ _ . _ _ _ _ --
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Attachment 66

# f}h g
IDATE:33 JUL 92 TIME: 7 23 PM PAGE 4,

T=90 SECONDS, ST #2 Unit 2 MSLB Unit 1 LOOP
SYSTEM VOLT =0.9912, Green Trtin Steady State, Red Train Sequencing
ENTERGY OPERATIONS INC.

TRANSF0RHER DATA (THREE WINDING)
.................u.......=...=.....=..........................................

BUS VOLTS * BRANCH % IMPEDANCE NOMINAL |

DAT7 1:0 NAME -L-L * DATA R X KVA j
===.....=== ======== =============......== .==...... u.======......u= ====....

PRIMARY 200 161KV APL 161000. * PRI-SEC .2000 + J 4.7800 15000.0
SECONDARY 1200 H BUSES 6900. * PRI-TER .1900 + J 4.6000 12600.0
TERTIARY 2901 ST2-CLR 4160. * SEC-TER .3700 + J 8.9000 12600.0 |

PRIMARY FIXED TAP: -2.5 %

,

|

I
i

,

I

,- __
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Attechment 66
"'# ' #' I- DATE:2'3 DUL 92 TIME: ? 23 PM PAGE 5

- T=90 SECONDS, ST #2 Unit 2 MSLB Unit 1 LOOP c 5 M 1.
SYSTEM VOLT =0.9912, Green Train Steady State, Red Train Sequencing
ENTERGY OPERATIONS INC.

BRANCH L0AD DATA
================,============================================================

FROM -/ T O BR. CONSTANT KVA_ CONSTANT Z CONSTANT I FLOW
B-U S /- BUS TYPE KVA %PF KVA %PF KVA %PF DIR.

==================a========================================u=================

1 SYSTEM
200 161KV APL FEEDER 2529 -85.9

- 2001 2A1
'2003 2A3 FEEDER 2529 -85.9
2902 ST2-A FEEDER 2529 -85.9 REV

_

2901 ST2-CLR
2902 ST2-A FEEDER 2529 -85.9

200 161KV APL
2901 ST2-CLR TRANS. 2529 -85.9

2003 2A3
3005 2B5 TRANS. 796 -81.0

-

4

!
!

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



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

Attachment 66

k"g'#DATE:23 JUL 92 TIME: 7 23 PM PAGE 6Ia e 6 d 12T=90 SECONDS, ST 12 Unit 2 MSLB Unit 1 LOOP
- SYSTEM VOLT =0.9912, Green Train Steady. State, Red Train Sequencing .

ENTERGY OPERATIONS INC.

BUS S P E C I A.L STUDY DATA
==============================================================================
* NO * NAME * KW- * h7AR * LOAD / GENERATION

==============================================================================
2003 2A3 1023, 3961. CONSTANT Z LOAD

2004 2A4 1534. 812. CONSTANT h7A LOAL
2008 A3 1401. 613. CONSTANT KVA LOAD

-2009 A4 851. 394. CONSTANT KVA LOAD
3005 2B5 114. 555. CONSTANT Z LOAD
3006 2B6 850. 463. CONSTANT KVA LOAD

,

'3105 B5- 921. 442. CONSTANT KVA LOAD
0106 B6 5 4 '/ . 283. CONSTANT KVA LOAD

T

b

>

4
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Atteclunent 66
c 92-EMMIDATE:23 JUL 92 TIME: 7-23 PM PAGE 7

. T=90TSECONDS,.ST #2-Unit 2 MSLB Unit 1 LOOP ge 7 or 12

SYSTEM VOLT =0.9912, Green Trait: Steady State, Red Train Sequencing
. ENTERGY OPERATIONS INC.

*** SOLUTION COMMENTS ***
=========================

SOLUTION PARAMETERS

PER UNIT DRIVING VOLTAGE : .9912
BRANCH VOLTAGE CRITERIA : 4.00 %
BUS VOLTAGE CRITERIA : 5.00 %
EXACT (ITERATIVE) SOLUTION : YES
TRANSFORMERS MODELED : YES

<< PERCENT VOLTAGE DROPS ARE BASED ON NOMINAL DESIGN VOLTAGES >>
!

TOP SIZE: 58'

LARGEST LOAD: 4090.97 KVA
CONVERGENCE CRITERIA: .205 ''A ;
LARGEST BUS MISMATCH 2003 2A3 284.551 KVA '

LARGEST BUS MISMATCH 3005- 235 26.156 KVA
,

LARGEST dUS MISMATCH 3005 -2B5 3.270 h7A
*

LARGEST BUS MISMATCH 3006 2B6 .463 KVA
LAEGEST BUS MISMATCH-. 3006 2B6 .065 KVA

i

A

1

y - . __.. . . -
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Attachment 66

,gf#'
DATE:23 JUL 92 TIME: 7 23 PM PAGE 8
T=90 SECONDS, ST #2 Unit 2 MSLB Unit 1 LOOP
SYSTEM VOLT =0.9912,-Green Train-Steady State, Red Train Sequencing
ENTERGY. OPERATIONS-INC.

BALANCED-VOLTAGL DROP AND LOAD FLOW ANALYSIS (SPECIAL BUS LOAD REPORT)
*****************************************************************************
VOLTAGE EFFECT ON LOADS MODELED TRANSFORMER VOLTAGE DROP MODELED
VOLTAGE DROP CRITERIA: BRANCH = 4.00 % BUS = 5.00
PER UNIT DRIVING VOLTAGE = .9912

LOAD BUS: 1 SYSTEM DESIGN VOLTAGE:161000 LOAD VOLTAGE:159583 %VD: .9
VOLTAGE ANGLE: .0 DEGREES-------------------------

LOAD TO: 200 161KV APL FEEDER AMPS: 49 VOLTAGE DROP: 1371. %VD: .85
PROJECTED POWER FLOW: 9324. KW 9792. KVAR 13521. KVA PF: .69 LAGGING
LOSSES THRU FEEDER: 22. KW 139. KVAR 141. KVA

LOAD FROM: **** SOURCE FEEDER AMPS: 49 VOLTAGE DROP: O. %VD: .00
PROJECTED POWER FLOW: 9324. KW 9792. KVAR 13521. KVA PF: .69 LAGGING
LOSSES THRU FEEDER: 0. KW 0. KVAR 0. KVA

LOAD BUS: 200 161KV APL DESIGN VOLTAGE:161000 LOAD VOLTAGE:158212 %VD: 1.7
VOLTAGE ANGLE: .3 DEGREES-------------------------

LOAD FROM: 1 SYSTEM FEEDER AMPS: 49 VOLTAGE DROP: 1371. %VD: .85
PROJECTED POWER FLOW: 9301. KW 9652. KVAR 13405. KVA PF: .69 LAGGING
LOSSES THRU FEEDER: 22. KW 139. KVAR 141. KVA

LOAD TO: 1200 H BUSES AND: 2901 ST2-CLR 3WXFMR AMPS: 49
PROJECTED POWER FLOW: 9301. KW 9653. KVAR 13405. KVA PF: .69 LAGGING

***XFMR TAPS -2.5%***

LOAD BUS: 1200 H BUSES *** NO LOAD SPECIFIED ***

LOAD BUS: 2001 2A1 DESIGN T|" TAGE: 4160 LOAD VOLTAGE: 3994 %VD: 4.0
VOLTAGE ANGLE: -3.0 DEGREES-------------------------

LOAD- TO: 2003 2A3 FEED. AMPS: 912 VOLTAGE DROP: 221. %VD: 5.325
PROJECTED POWER FLOW: 3130. KW 5478. KVAR 6309. KVA PF: .50 LAGGING
LOSSES THRU FEEDER: 12. KW 399. KVAR 399. KVA

LOAD FROM: 2902 ST2-A FEEDER AMPS: 912 VOLTAGE DROP: 0. %VD: .00
PROJECTED POWER FLOW: 3130. KW 5478. KVAR 6309. KVA PF: .50 LAGGING
LOSSES THRU FEEDER: 0. KW 0. KVAR 0. KVA

l

:

_ . _ _ . . _ . . _ _ _ _ . _ - . _ _ . . -
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Attachment 66i

Calc 92-E-0065-01
DATE:23 JUL 92 TIME: 7 23 PM PAGE 9p , q ,g 32
T=90 SECONDS, ST #2 Unit 2 MSLB Unit 1 LOOP '

SYSTEM VOLT =0.9912, Green Train Steady State, Red Train Sequencing
ENTERGY OPERATIONS INC.

BALANCED VOLTAGE DROP AND LOAD FLOW ANALYSIS (SPECIAL BUS LOAD REPORT)
oce**************************************************************************
VOLTAGE EFFECT ON LOADS MODELED TRANSFORMER VOLTAGE DROP MODELED
VOLTAGE DROP CRITERIA: BRANCH = 4.00 % BUS = 5.00
PER UNIT DRIVING VOLTAGE = .9912

LOAD BUS: 2002 2A2 DESIGN VOLTAGE: 4160 LOAD VOLTAGE: 3994 %VD: 4.0
VOLTAGE ANGLE: -3.0 DEGREES-------------------------

LOAD TO: 2004 2A4 FEE 9ER IZPS: 405 VOLTAGE DROP: 59. %VD: 1.43
PROJECTED POWER FLOW: 2400. KW 1442. KVAR 2800. KVA PF: .86 LAGGING
LOSSES THRU FEEDER: 2. KW 79. KVAR 79. KVA

LOAD FROM: 2902 ST2-A FEEDER AMPS: 405 VOLTAGE DROP: 0. %VD: .00
PRCJECTED POWER FLOW: 2400. KW 1442. KVAR 2800, KVA PF: .86 LAGGING
LOSSES THPU FEEDER: 0. KW 0. KVAR 0. FVA

LOAD BUS: 2003 2A3 DESIGN VOLTAGE: 4160 LOAD VOLTAGE: 3773 CVD: 9.3S
VOLTAGE ANGLE: -4.8 DEGREES-------------------------

PROJECTED SPECIAL BUS LOAD: 841. KW 3258. KVAR
NET BRANCH DIVERSITY LOAD: 1529. KW 825. KVAR

LOAD FROM: 2001 2A1 FLEDER AMPS: 912 VOLTAGE DROP: 221. %VD: 5.325
PROJECTED POWER FLOW: 3113. KW 5079. KVAR 5959. KVA PF: .52 LAGGING
LOSSES THRU FEEDER: 12. KW 399. KVAR 399. KVA

LOAD TO: 3005 2B5 TRANSF AMPS: 191 VOLTAGE DROP: 277. %VD: 6.65S
PROJECTED POWER FLOW: 748. KW 996. KVAR 1245. KVA PF: .60 LAGGING
LOSSES THRU TRANSF: 22.1 KW 136.4 KVAR 138.2 KVA

LOAD BUS: 2004 2A4 DESIGN VOLTAGE: 4160 LOAD VOLTAGE: 3935 %VD: 5.4$ -

VOLTAGE ANGLE -4.3 DEGREES--------------------- ---

PROJECTED SPECIAL BUS LOAD: 1534. KW 812. KVAR
LOAD FROM: 2002 2A2 FEEDER AMPS: 405 VOLTAGE DROP: 59. %VD: 1,43
PROJECTED POWER FLOW: 2398. KW 1364. KVAR 2758. KVA PF: .87 LAGGING
LOSSES THRJ FEEDER: 2. KW 79. KVAR 79. KVA

LOAD TO: 3006 2B6 TRANSF AMPS: 150 VOLTAGE DROP: 123. %VD: 2.95
PROJECTED POWER FLOW: 864. KW 552. KVAR 1025. KVA PF: .84 LAGGING
LOSSES THRU TRANSF: 13.9 KW 88.6 KVAR 89.7 KVA

_ _ _ _ _ _ _ _ _ _ - _ _ - _ _ _ _ -_ _ _ -_ _ _ _ _ ___ _ _ _ _ _ _. . _ - _ _ _. _ _ _ . _ _ - - _ - - _ _ . _ _ - _ _ - - - _ - _ _ _ _ _ _ _ _ _ - - _ _ - _ _-- -
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Attartunent 66

{f[ 'DATE:23 JUL 92 TIME: 7 23 PM PAGE 102T=90fSECONDS, ST #2 Unit 2 MSLB Unit 1-LOOP
SYSTEM VOLT =0.9912, Green Train Steady State, Red Train Sequencing |

ENTERGY OPERATIONS INC. l

BALANCED VOLTAGE DROP Ju1D LOAD FLOW ANALYSIS (SPECIAL BUS LOAD REPORT)
eeoo*************************************************************************
VOLTAGE EFFECT ON LOADS MODELED TRANSPORMER VOLTAGE DROP MODELED
VOLTAGE DROP CRITERIA:. BRANCH = 4.00 % BUS = 5.00
PER UCIT DRIVING VOLTAGE = .9912

LDAD BUS: 2006 Al DESIGN VOLTAGE: 4160 LOAD VOLTAGE: 3994 %VD: 4.0
VOLTAGE ANGLE: -3.0 DECREES |-------------------------

LOAD TO: 2008 A3 FEEDER AMPS: 377 VOLTAGE DROP: 0. %VD: .00 |
PROJECTED POWER FLOW: 2337. KW 1151. KVAR 2605. KVA PF: .90 LAGGING l

-LOSSES THRU FEEDER: O. KW O. KVAR 0. KVA

LOAD FROM: 2902 ST2-A FEEDER AMPS: 377 VOLTAGE DROP: O. %VD: .00
PROJECTED POWER FLOW: 2337. KW 1151. KVAR 2605. KVA PF: .90 LAGGING
LOSSES THRU FEEDER: 0. KW 0. KVAR 0. KVA

LOAD BUS: 2007 A2 DESIGN VOLTAGE: 4160 LOAD VOLTAGE: 3994 %VD: 4.0
VOLTAGE ANGLE: -3.0 DEGREES-------------------------

LOAD TO: 2009 A4 FEEDER AMPS: 227 VOLTAGE DROP: O. %VD: .00
FROJECTED POWER FLOW: 1403. KW 710. KVAR 1573. KVA PF: .89 LAGGING
LOSSES THRU FEEDER: O. KW 0. KVAR 0. KVA

LOAD FROM: 2902 ST2-A FEEDER AMPS: 227 VOLTAGE DROP: 0. %VD: .00
PROJECTED POWER FLOW: 1403. KW 710. KVAR 1$73. KVA PF: .89 LAGGING
LOSSES THRU FEEDER: 0. KW 0. KVAR 0. KVA

LOAD BUS: 2008 A3 DESIGN VOLTAGE: 4160 LOAD VOLTAGE: 3994 %VD: 4.0
VOLTAGE ANGLE: -3.0 DEGREES-------------------------

PROJECTED SPECIAL BUS LOAD: 1401. KW 613. KVAR
LOAD FROM: 2006 Al FEEDER AMPS: 377 VOLTAGE DROP: O. %VD: .00
PROJECTED POWER FLOW: 2337. KW 1151. KVAR 2605. KVA PF: .90 LAGGING
LOSSES THRU FEEDEx: 0. KW 0. KVAR 0. KVA

LOAD TO: 3105 B5 TRANSF AMPS: 156 VOLTAGE DROP: 117. %VD: 2.81
PROJECTED POWER FLOW: 936. KW 538. KVAR 1080. KVA PF: .87 LAGGING
LOSSES THRU TRANSF: 14.9 KW 96.2 KVAR 97.3 KVA

LOAD BUS: 2009 A4 DESIGN VOLTAGE: 4160 LOAD VOLTAGE: 3994 %VD: 4.0
VOLTAGE ANGLE: -3.0 DEGREE 3-------------------------

PROJECTED SPECIAL BUS LOAD: 851. KW 394. KVAR i
'LOAD FROM: 2007 A2 FEEDER AMPS: 227 VOLiAGE DROP: 0. %VD: .00

PROJECTED POWER FLOW: 1403. KW 710. KVAR 1573. KVA PF: .89 LAGGING
LOSSES TdRU FEEDER: 0. KW 0. KVAR 0. KVA

,

_ _ ,
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Att:clunent 66'-

Calc 92-E-0065-01DATE:23 JUL'92 tit:E: 7 23 PM PAGE 11E#8' " IT=90 SECONp% ST /2 Unit 2 MSLB Unit 1. LOOP
: SYSTEM VOLT =0.9912, Greer Train Steady-State, Red Train Sequencing
ENTERGY OPERATIONS INC.

BALANCED VOLTAGE DROP AND LOAD FLOW ANALYSIS (SPECIAL BUS LOAD REPORT)
ce**********************************************ke***************************

. VOLTAGE-EFFECT ON LOADS MODELED TRANSFORMER VOL* AGE DROP MODELED
VOLTAGE DROP CRITERIA: BRANCH = 4.00 % BUS = 5.I O
PER UNIT DRIVING VOLTAGE = .9912

- LOAD TO: 3106 B6 TRANSF AMPS: 91 VOLTAGE DROP: 29. %VD: .70
PROJECTED "OWER FLOW: 552. KW 316. KVAR 636. KVA PF: .87 LAGGING

~ LOSSES THRU TRANSF: 5.2 KW 33.5 KVAR 33.9 KVA

LOAD BUS: 2901 ST2-CLR DESIGN VOLTAGE: 4160 LOAD VOLTAGE: 4044 %VD: 2.8 -

VOLTAGE ANGLE. -2.2 DEGREES-------------------------

LOAD TO: 2902 ST2-A FEEDER AMPS: 1846 VOLTAGE DROP: 50. %VD: 1.20
' PROJECTED POWER FLOW: 9275. KW 9006. KVAR 12928. KVA PF: .72 LACGING
LOSSES THRU FEEDER: 5. KW 225. KVAR 225. KVA

LOAD FROM: 200 161KV AFL ann: 1200 H BUSES 3WXFMR AMPS: 1846
PROJECTED POWER FLOW: 9275. KW 9006. KVAR 12928. KVA PF: .72 LAGGING

***XFMR TAPS -2.5%***

-LOAD BUS: 2902 ST2-A DESIGN VOLTAGE: 4160 LOAD VOLTAGE: 3994 %VD: 4.0
VOLTAGE ANGLE: -3.0 DEGREES-------------------------

LOAD TO: -2001 2A1 FEEDER AMPS: 912 VOLTAGE DROP: 0. %VD: .00
PROJECTED POWER FLOW: 3130. KW 5478. KVAR 6309. KVA PF: .50 LAGGING
LOSSES THRU FEEDER: 0. KW 0. KVAR 0. KVA

LOAD TO: 2001 2A2 FEEDER AMPS: 405 VOLTAGE DROP: O. %VD: .00
PROJECTED POWER FLOW: 2400. KW 1442. KvAR 2800. KVA PF: .86 LAGGING
LOSSES THRU FEEDER: O. KW 0. KVAR 0. KVA -

LOAD TO: 2006 Al FEEDER AMPS: 377 VOLTAGE DROP: O. %VD: .00
PROJECTED POWER FLOW: 2337. KW 1151. KVAR 2605. KVA PF: .90 LAGGING
LOSSES THRU FEEDER: 0. KW 0. KVAR _0. KVA

LOAD TO: 2007 A2 FEEDER AMPS: 227 VOLTAGE DROP: O. %VD: .001

PROJECTED POWER FLOW: 1403. KW 710. KVAR 1573. KVA PF: .89 LAGGING-

LOSSES THRU FEEDER: O. KW 0. KVAR 0. KVA

LOAD FROM: 2901 ST2-CLR FEEDER AMPS: 1846 VOLTAGE DROP: 50. %VD: 1.20
PROJECTED POWER FLOW: 9270. KW 8782. KVAR 12769. KVA PF: .73 LAGGING
LOSSES THRU FEEDER: 5. K 225. KVAR 225. K'fA

i

. - .. __ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . __ _ _ _ _ _
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. A:tutunent 66
#'DATEt23 JUL 92 TIME: 7 23 PM PAGE 12Page 12 412T=90 SECONDS, ST #2 Unit 2 MSLB Unit 1 LOOP

SYSTEM VOLT =0.9912, Green Train Steady Stato, Red Train Sequencing
ENTERGY OPERATIONS INC.

BALANCED VOLTAGE DROP AND LOAD FLOW ANALYSIS (CPECIAL BUS LOAD REPORT)
ocee******ee**********enee*******ee********e*********************************
VOLTAGE EFFECT ON LOADS MODELED TRANSFORMER VOLTAGE DROP MODELED
VOLTAGE DROP CRITERIA: BPANCll = 4.00 % BUS = 5.00
PER UNIT DRIVING VOLTAGE = .9912

LOAD DUS: 3005 2B5 DESIGN VOLTAGE: 480 LOAD VOLTAGE: 403 %VD: 16.0$
VOLTAGE ANGLE: -8.0 DEGREES-------------------------

PROJECTED SPECIAL BUS LOAD: 81. KW 392. KVAR
NET BRANCil DIVERSITY LOAD: 646. KW 467. KVAR

LOAD FROM: 2003 2A3 TRANSF AMPS: 1610 VOLTAGE DROP: 32. %VD: 6.65$
PROJECTED POWER FLOW: 726. KW 859. KVAR 1125. KVA PF: .65 LAGGING
LOSSES THRU TRANSF: 22.1 KW 136.4 KVAR 138.2 KVA

LOAD BUS: 3006 2B6 DESIGN VOLiAGE: 480 LOAD VOLTAGE: 440 WD: 8.4$
VOLTAGE ANGLE: -8.3 DEGREES-------------------------

PROJECTLD Si>ECIAL BUS LOAD: 850. KW 463. KVAR
LOAD FROM: 2004 2A4 TRANSF AMPS: 1271 VOLTAGE DROP: 14. %VD: 2.95
PRr7ECTED POWER FLOW: 850. KW 463. KVAR 968. KVA PF: .88 LAGGING
LOSSES TilRU TRANSF: 13.9 KW 88.6 KVAR 89.7 KVA

LOAD BUS: 31:5 B5 DESIGN VOLTAGE: 480 LOAD VOLTAGE: 447 %VD: 6.8$
VOLTAGE ANGLE: -7.2 DEGREES-------------------------

PROJECTED SPECIAL BUS LOAD: 921. KW 442. KVAR
LOAD FROM: 2008 A3 TRANSF AMPS: 1318 VOLTAGE DROP: 13. %VD: 2.81
PROJECTED POWER FLOW. 921. KW 442. KVAR 1022. KVA PI': .90 LAGGING
LOSSES TilRU TRANSF: 14.9 KW 96.2 KVAR 97.3 KVA

_

LOAD BUS: 3106 B6 DESIGN VOLTAGE: 480 LOAD VOLTAGE: 457 %VD 4.7
VOLTAGE ANGLE: -5.4 DEGREES-------------------------

PROJEC"'ED SPECIAL BUS LOAD: 547. KW 283. KVAR
LOAD FROM: 2009 A4 TP' SF AMPS: 777 VOLTAGE DROP: 3. %VD: .70
PROJECTED POWER FLOW: 547. KK 283. KVAR 616. KVA PF: .89 LAGGING
LOSSES THRU TRANSF: 5.2 KW 33.5 KVAR 33.9 KVA

,

17 BUSES
,

*** T O T A L SYSTEM L 0 S S E S ***
124. KW 1843. WAR

***WARNi 4*** STUDY CONTAINS 9 VOLTAGE CRITERIA VIOLATIONS
"?OLATIG S DENOTED BY ($) AT BUS AND BRANCH %VD LOCATIONS

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



Attuhmerd 67 r

Cele 92 E 0665-01
'

Page 1 of 12

4

L

i

i

T= Steady State, ST #2 Unit 2 MSLB Unit 1 LOOP
SYSTEM VOLT =0.9912, Green Train Steady State, Red Train SS W/ Swing Loads
'ENTERGY OPERATIONS INC.

P

DATE: 23 JUL 92
TIME: 1 11 PM

___......... _____...---___ .-. ___.-_..__... _____......-___ ........ __....
-ALL INFORMATION PRESENTED IS FOR REVIEW, APPROVAL
INTERPRETATION AND APPLICATION BY A REGISTERED ,

ENGINEER ONLY
....__-_ -__..__......-___......-_---- ___.---- __-- ....----_-.......___......

DAPPER (LOAD FLOW AND VOLTAGE DROP MINI / MICRO VERSION 3.5 LEVEL 2.1)
COPYRIGHT SKM SYSTEMS ANALYSIS, INC. 1983
-_--................_-____--............__... ____--____ _-_________________.

i
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Attactmwsil 67 '

Calc 92 E4065-01 |

CATE 23 JUL 92 TIMEt 1 11 PM Page 2 or 12 PAGE 2 }
T= Steady State, ST #2 Unit 2 MSLB Unit 1 LOOP
SYSTEM VOLT =0.9912, Green Train Steady State, Red Train SS W/ Swing Loads
ENTERGY OPERATIONS INC.

FEEDER DATA i
==========================================================================u===

'

FEEDER FROM- FEEDER TO OTY VOLTS LENGTil FEEDER DESCRIPTION
NO NAME No NAME /PH L-L SIZE TYPE DUCT INSUL '

==============================================================================
;

1 SYSTEM 200 161KV APL 1 161000. 1000. FT :
IMPEDANCE: 3.1131 + J19.4200 OHMS /M FEET

2001 2A1 2003 2A3 1 4160. 1000. FT |

IMPEDANCE: .0047 + J .1600 OHMS /M FEET

2001 2A1 2902 ST2-A 1 4160. 1000. FT
IMPEDANCE: .00JO + J .0000 OHMS /M FEET

t

'

2002 2A2 2004 2?4- 1 4160. 1000. PT
IMPEDANCEt .0097 + J .1600 OHMS /M FEET

2002 2A2 2902 ST2-A 1 4160. 1000. FT :'
IMPEDANCE: .0000 + J .0000 OHMS /M FEET

2006 Al 2008 A3 1 4160. 1000. FT
IMPEDANCE: .0000 + J .0000 OHMS /M FEET

2007 A2 2009 A4 1 4160. 1000. FT
IMPEDANCE: .0000 + J .0000 OHMS /M rEET

'
2901 ST2-CLR 2902 ST2-A 1 4160. 1000. FT

IMPEDANCE: .0005 + J .0220 OHMS /M TEET

2902 ST2-A 2006 Al 1 4160. 1000. FT
' IMPEDANCE: .0000 + J .0000 OHMS /M FEET

2902 ST2-A 2007 A2 1 4160. 1000. FT
IMPEDANCE: .0000 + J .0000 OHMS /M FEET

===============================================================================,

i SOURCE BUS THEVENIN EQUIVALENT IMPEDANCE: .000000000 + J .000000000 OHMS
Calculated-From Largest 3-PHASE Fault Contribution |
==============================================================================

b

.

!-

i

1
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Attad mtnt 67
Calc 921:-0065-01

DATE:23 JUL 92 TIME: 1 11 PM PAGE 3pap 3 g g;T= Steady State, ST #2 Unit 2 MSLB Unit 1 LOOP
SYSTEM VOLT =0.9912, Green Train Steady State, Red Train SS W/ Swing Loada
ENTERGY OPERATIONS Ilic.

TRANSF0RMER DATA
...............,.....:====...-====uu====..=ta.==============u=====:,========...

PRIMARY RECORD VOLTS PRI * SEC0!1DARY RECORD VOLTS SEC liOMI!1AL
NO NAME L-L FLA 110 11AME L-L FLA KVA

....m...r... -==========================e=========.-====================r==== .

2003 2A3 4055. 142. 3005 2B5 480. 1203. 1000.0
IMPEDAl?CE : 1.2315 + J 7.6110 PERCENT

:>

2004 2A4 4055. 142, 3006 2B6 480. 1203. 1000.0
IMPEDANCE: 1.2438 + J 7.9432 PERCENT

2008 A3 4055. 142. 3105 B5 480. 1203. 1000.0
IMPEDANCE: 1.2396 + J 8. 004 6 PERCE!1T

_

2009 A4 4055. 142. 3106 B6 480. 1203. 1000.0
IMPEDANCE: 1.2532 + J 8.0126 PERCE!1T

_

m-.M



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

Attadunent 67
Calc 92 E-0065-01

DATE:23 JUL 92 TIME: 1 11 PM Pne 4 M 12 PACE 4
T= Steady state, ST #2 Unit 2 MS1 -) Unit 1 LOOP
SYSTEM VOLT =0.9912, Green Train Steady State, Red Train SS W/ Swing Loads
ENTERGY OPERATIO!1S INC. {3

TRANSF0RHER DATA (Tl!REE WIllDING)
y.................... .......... ........ ...............=......-..==..........

BUS VOLTS * BRANCH 1 IMPEDANCE NOMI!1AL
DATA No NAME L-L * DATA h X hVA 8

==.......u.=...=.........==.....==.===.=.=.=.==....===......=....e............

PRIMARY 200 161KV APL 161000. * PRI-SEC .2000 + J 4.7800 15000.0
'

SECONDARY 1200 H BUSES 6900. * PRI-TER .1900 + J 4.6000 12600.0 ,

TERTIARY 2901 ST2-CLR 4160. * SEC-TER .3700 + J 8.9000 12600.0
PRIMARY FIXED TAP: -2.5 %

9._

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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Attaclanent 67
Calc 92.E-0065 01

0 DATS: 2 ;. JL 92 TIME: 1 11 P!4 3.,g, 3 or 3, PAGE 5.

T N5te.*dy "thte, ST #2 Unit 2 MSLB Unit 1 LOOP *
.

I SVgTTA '/O; $0.9912, Green Train Steady State, Red Train SS W/ Swing Loads
T/P.coh ~u; dTIO!JS I!JC.

$7
7 '2 B R A 11 C H L0AO DATA

ei......===========================================================-2==========
ROM /TO BR. CO!JSTA!JT KVA CO!JSTAllT Z CO!JSTA!JT I FLOWd BUS / BUS TYPE KVA %PF KVA %PF KVA %PF DIR.

===================r========n=e========,===========u======r.=================

]
_

4

- - - . - . - - - - - - - _ _ - - - - - - . _ - - - . _ , .- - - - - - . - - - - . - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - '
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Attaclunent 67
Calc 92 E-0065-01

DATE:23 JUL 92 TIME: 1 11 PM PAGE 6Page 6 of 12T= Steady State, ST #2 Unit 2 MSLB Unit 1 LOOP
SYSTEM VOLT =0.9912, Green Train Steady State, Red Train SS W/ Swing Loads
ENTERGY OPERA'. IONS INC.

BUS SPECIAL STUDY DATA
..............--========================================================......

KVAR * LOAD / GENERATION* NO * NAME * KW *

==......============n=========================================================

2003 2A3 2013. 1058. CONSTANT KVA LOAD

2004 2A4 1534. 812. CONSTANT KVA LOAD
2008 A3 1401. 613. CONSTANT KVA LOAD
2009 A4 051. 394. CONSTANT KVA LOAD
3005 2B5 961. 533. CONSTANT KVA LOAD
3006 2B6 850. 463. CONSTANT KVA LOAD

3105 B5 921. 442. CONSTANT KVA LOAD
3106 B6 547, 283. CONSTANT KVA LOAD

_

%

+

W__-_______--_-___-_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ ____._
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A:t:clunent 67
Cele 92 E-0063-01DATE 23 JUL 92 TIllE: 1 11 PM Page 7 of l2 PAGE 7

T= Steady Stato, ST #2 Unit 2 MSLB Unit i LOOP
!

: SYSTEM VOLT =0.9912, Green Train Steady Stato, Red Train SS W/ Swing Loads |
ENTERGY OPERATIONS INC.

|
1

*** SOLUTION COMMENTS ***
=========================

SOLUTION PARAMETERS

PER UNIT DRIVING VOLTAGE : .9912
iBRANCH VOLTAGE CRITERIA : 4.00 % '

BUS VOLTAGE CRITERIA : 5.00 %
EXACT (ITERATIVE) SOLUTION : YES
TRANSFORMERS MODELED : YES

<< PERCENT VOLTAGE DROPS ARE BASED ON NOMINAL DESIGN VOLTAGES >>

TOP SIZE: 58

LARGEST LOAD: 2274.10 KVA
CONVERGENCE CRITERIA: .114 KVA
LARGEST BUS MISMATCH 2003 2A3 136.699 KVA
LARGEST BUS MISMATCH 3005 2B5 18.899 KVA
LARGEST BUS MISMATCH 3005 2B5 2.801 KVA

. LARGEST BUS MISMATCH 3005 2B5 .410 KVA
LARGEST BUS MISMATCH 3005 2B5 .060 KVA

;

:

|
l

;
.-, . __ _ . . _ - _ ._ _ . . _ . . - _ _ . , _ _ . . . . . _ . . _ , . . . _ . _ . _ . . , . . , - - . . _ - _ , . _ . , _ , - - - . _ . . . , .

-

-
--



,. . . . _

Att diment 67
Cak 92 E-006.001

DATE 23 JUL 92 TIME: 1 11 PM Page 8 of t2 PAGE D

T= Steady State, ST #2 Unit 2 MSLB Unit 1 LOOP
SYSTEM VOLT =0.9912, Green Train Steady State, Red Train SS W/ Swing Loads
ENTERGf OPERATIONS INC.

BALANCED VOLTAGE DROP AND LOAD FLOW ANALYSIS (SPECIAL BUS LOAD REPORT)
oooo*************************************************************************
VOLTAGE EFFECT ON LOADS MODELED TRANSFORMER VOLTAGE DROP MODELED
VOLTAGE DROP CRITERIA: BRANCH = 4.00 % BUS = 5.00
PER UNIT DRIVING VOLTAGE = .9912

LOAD BUS: 1 SYSTEM DESIGN VOLTAGE:161000 LOAD VOLTAGE:159583 %VD: .9
VOLT.'.GE ANGLE: .0 DEGREES-------------------------

LOAD TO: 200 161KV APL FEEDER AMPS: 39 VOLTAGE DROP: 875. %VD: .54
PROJECTED POWER FLOW: 9167. KW 5750. KVAR 10821. KVA PF: .85 LAGGING
LOSSES THRU FEEDER: 14. KW 89. KVAR 90. KVA

LOAD FROM: **** SOURCE FEEDER AMPS: 39 VOLTAGE DROP: O. %VD: .00
-PROJECTED POWER FLOW: 9167. KW 5750. KVAR 10821. KVA PF: .85 LAGGING

~

LOSSES THRU FEEDER: 0. KW 0. KVAR 0. KVA

LOAD BUS: 200 161KV APL DESIGN VOLTAGE:161000 LOAD VOLTAGE 158708 %VD 1.4
VOLTAGE ANGLE: .4 DEGREES-------------------------

LOAD FROM: 1 SYSTEM FEEDER AMPS: 39 VOLTAGE DROP: 875. %VD: .54
PROJECTED POWER FLOW: 9153. KW 5661. KVAR 10762. KVA PF: .85 LAGGING
LOSSES THRU FEEDER: 14. KW 89. KVAR 90. KVA

i

LOAD TO: 1200 H BUSES AND: 2901 ST2-CLR 3WXFMR AMPS: 39
PROJECTED POWER FLOW: 9153. KW 5661. KVAR 10762. KVA PF: .85 LAGGING

***XFMR TAPS -2.5%***

LOAD BUS: 1200 H BUSES *** NO LOAD SPECIFIED ***

LOAD BUS: 2001 2A1 DESIGN VOLTAGE: 4160 LOAD VOLTAGE: 4089 %VD: 1.7
. VOLTAGE ANGLE: -2.9 DEGREES-------------------------

LOAD TO: 2003 2A3 FEEDER AMPS 494 VOLTAGE DROP: 73. %VD: 1.75
"

PROJECTED POWER FLOW: 2994 KW 1814. KVAR 3501. KVA PF: .86 LAGGING
LOSSES THRU-FEEDER: 3. KW 117. KVAR 117. KVA

LOAD FROM: 2902 ST2-A FEEDER AMPS: 404 VOLTAGE DROP: 0. %VD: .00
PROJECTED POWER FLOW: 2994. KW 1814. KVAR 3501. KVA PF: .86 .AGGING
LOSSES THRU FEEDER: 0. KW 0. KVAR 0. KVA

_. _. . .
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Altshment 67
Cric 92 0-006.001

DATE:23 JUL 92 TIME: 1 11 PM Pge 9 M 12 PAGE 9
T= Steady State, ST #2 Unit 2 MSLB Unit 1 LOOP |

SYSTEM VOLT =0.9912, Green Train Steady State, Red Train SS W/ Swing Loads
ENTERGY OPERATIONS INC.

BALANCED VOLTAGE DROP AND LOAD FLOW ANALYSIS (SPECIAL BUS LOAD REPORT
coco **************************************************n******************)****

,

VOLTAGE EFFECT ON LOADS MODELED TRANSFORMER VOLTAGE DROP MODELED .
'

VOLTAGE DROP CRITERIA: BRANCH = 4.00 % BUS = 5.00
PER UNIT DRIVING VOLTAGE = .9912 *

i

LOAD BUS: '2002 2A2 DESIGN VOLTAGE: 4160 LOAD VOLTAGE: 4089 %VD: 1.7
'

VOLTAGE ANGLE: -2.9 DEGREES-------------------------

LOAD TO: 2004 2A4 FEEDER AMPS: 305 VOLTAGE DROP: 58. %VD: 1.39
PROJECTED POWER FLOW: 2399. KW 1434. KVAR 2795. KVA PF .86 LAGGING
LOSSES THRU FEEDER: 2. KW 75. KVAR 75. KVA

LOAD FROM: 2902 ST2-A FEEDER AMPS: 395 VOLTAGE DROP: 0. %VD: .00
PROJECTED POWER FLOW: 2399. KW 1434. KVAR 2795. KVA PF: .86 LAGGING
LOSSES THRU FEEDER: O. KW 0. KVAR 0. KVA

LOAD BUS: 2003 2A3 DESIGN VOLTAGE: 4160 LOAD VOLTAGE: 4016 %VD: 3.5
VOLTAGE ANGLE: -4.5 DEGREES---------~~-----~~-------

PROJECTED SPECIAL BUS LOAD: 2013. KW 1058. KVAR
LOAD FROM: 2001 2A1 FEEDER AMPS: 494 VOLTAGE DROP: 73. %VD: 1.75
PROJECTED POWER FLOW: 2991. KW 1697. KVAR 3439. KVA PF: .87 LAGGING
LOSSES THRU FEEDER: 3. KW 117. KVAR 117. KVA

LOAD TO: 3005 2B5 TRANSF AMPS: 168 VOLTAGE DROP: 141. %VD: 3.33
PROJECTED POWER FLOW: 978. KW 639. KVAR 1168. KVA PF: .84 LAGGING
LOSSES THRU TRANSF: 17.1 KW 105.9 KVAR 107.3 KVA

LOAD BUS: 2004 2A4 DESIGN VOLTAGE: 4160 LOAD VOLTAGE: 4031 %VD 3.1
VOLTAGE ANGLE: -4.2 DEGREES-------------------------

PROJECTED SPECIAL BUS LOAD: 1534. KW B12. KVAR
LOAD FROM: 2002 2A2 FEEDER AMPS: 395 VOLTAGE DROP: 58. %VD 1.39
PROJECTED POWER FLOW: 2397. KW 1359. KVAR 2755. KVA PF: .87 LAGGING
LOSSES THRU FEEDER: 2. KW 75. KVAR 75. KVA

LOAD TO: 3006 2B6 TRANSF AMPS: 146 VOLTAGE DROP: 114. %VD: 2.74
PROJECTED POWER FLOW: 863. KW 547. KVAR 1022. KVA PF: .34 LAGGING
LOSSES THRU TRANSP: 13.1 KW 83.9 KVAR 85.0 KVA

LOAD BUS: 2006 Al DESIGN VOLTAGE: 4160 LOAD VOLTAGE: 4089 %VD: 1.7
VOLTAGE ANGLE: -2.9 DEGREES-------------------------

LOAD TO: 2008 A3 FEEDER AMPS: 367 VOLTAGE DROP: 0. %VD: .00
PROJECTED POWER FLOW: 2336. KW 1146. KVAR 2002. KVA PF: .90 LAGGING

' LOSSES THRU FEEDER: O. KW 0. KVAR O. KVA

|
:
i

- - . - _- .- - . , , - __ , . - . - . .. --
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A:tzthment 67
Cele 92 E-0065-01

DATE:23 JUL 92 TIME: 1 11 PM Pqe 10 of 12 PAGE 10
T= Steady State, ST #2 Unit 2 MSLB Unit 1 LOOP
SYSTEM VOLT =0.9912, Green Train Steady Stato, Red Train SS W/ Swing Loads 1

ENTERGY OPERATIONS INC. |
l

BALANCED VOLTAGE DROP AND LOAD FLOW ANALYSIS (SPECIAL BUS LOAD REPORTococe****************************************+****************************)*** |

VOLTAGE EFFECT ON LOADS MODELED TRANSFORMER VOLTAGE DROP MODELED |
VOLTAGE DROP CRITERIA: BRANCH = 4.00 % BUS = 5.00 !

PER UNIT DRIVING VOLTAGE = .9912

LOAD FROM: 2902 ST2-A FEEDER AMPS: 367 VOLTAGE DROP: O. %VD: .00
PROJECTED POWER FLOWS 2336. KW 1146. KVAR 2602. KVA PF: .90 LAGGING
LOSSES THRU FEEDER: 0. KW 0. KVAR 0. KVA

LOAD BUS: 2007 A2 DESIGN VOLTAGE: 4160 LOAD VOLTAGE: 4089 %VD: 1.7
VOLTAGE ANGLE: -2.9 DEGREES-------------------------

LOAD TO: 2009 A4 FEEDER AMPS: 222 VOLTAGE DROP: O. %VD: .00
PROJECTED POWER FLOW: 1403. KW 709. KVAR 1572. XVA PF: .89 LAGGING
LOSSES THRU FEEDER: 0. KW 0. KVAR 0. KVA

LOAD FROM: 2902 ST2-A FEEDER AMPS: 222 VOLTAGE DROP: O. %VD: .00
PROJECTED POWER FLOW: 1403. KW 709. KVAR 1572. KVA PF: .89 LAGGING
LOSSES THRU FEEDER: 0- KW 0. KVAR 0. KVA

LOAD BUS: 2008 A3 DESIGN VOLTAGE: 4160 LOAD VOLTAGE: 4089 %VD: 1.7
VOLTAGE AN" ELE: ~2.9 DEGREES-------------------------

PROJECTED SPECIAL BUS LOAD: 1401. KW 613. KVAR
LOAD FROM: 2006 Al FEEDER AMPS: 167 VOLTAGE DROP: O. %VD: .00
PROJECTED POWER FLOW: 2336 KW 1146. KVAR 2602. KVA PF: .90 LAGGING
LOSSES THRU FEEDER: O. KW 0. KVAR 0. KVA

LOAD TO: 3105 B5 TRANSF AMPS: 152 VOLTAGE DROP: 108. %VD: 2.60
PROJECTED POWER FLOW: 935. KW 533. KVAR 1076. KVA PF: .87 LAGGING
LOSSES THRU TRANSF: 14.1 KW 91.2 KVAR 92.3 KVA

LOAD BUS: 2009 A4 DESIGN VOLTAGE: 4160 LOAD VOLTAGE: 4089 %VD: 1.7
VOLTAGE ANGLE: -2.9 DEGREES-------------------------

PROJECTED SPECIAL BUS LOAD: 851. KW 394. KVAR
LOAD FROM: 2007 A2 FEEDER AMPS: 222 VOLTAGE DROP: 0, TVD: .00
PROJECTED POWER FLOW: 1403. KW 709. KVAR 1572. KVA PF: .89 LAGGING
LOSSES THRU FEEDER: 0. KW 0. KVAR 0. KVA

LOAD TO: 3106 B6 TRANSF AMPS: 90 VOLTAGE DROP: 23. %VD: .56
PROJECTED POWER FLOW: 552. KW 315. KVAR 635. KVA PF: .87 LAGGING
LOSSES THRU TRANSF: 5.0 KW 31.8 KVAR 32.2 KVA

P
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Attachment 67
Celc 92 E-0065 01

DATE:23 JUL 92 TIME: 1 11 PM Pne ll of t2 PAGE 11
T= Steady Stato, ST #2 Unit 2 MSLB Unit 1 LOOP
SYSTEM VOLT =0.9912, Green Train Steady State, Red Train SS W/ Swing Loads
ENTERGY OPERATIONS INC.

BALANCED VOLTAGE DROP AND LOAD FLOW ANALYSIScoo ********************************e**************(SPECIAL BUS LOAD REPORT)
***************************

VOLTAGE EFFECT ON LOADS MODELED TRANSFORMER VOLTAGE DROP MODELED
VOLTAGE DROP CRITERIA: BRANCH = 4.00 % BUS = 5.00
PER UNIT DRIVING VOLTAGE = .9912

LOAD BUS: 2901 ST2-CLR DESIGN VOLTAGE: 4160 LOAD VOLTAGE: 4117 %VD: 3.0
VOLTAGE ANGLE: -2.2 DEGREES-------------------------

LOAD TO: 2902 ST2-A FEEDER AMPS: 1477 VOLTAGE DROP: 29. %VD: .69
PROJECTED POWER FLOW: 9136. KW 5247. KVAR 10536. XVA PF: .87 LAGGING
LOSSES THRU FEEDER: 3. KW 144. KVAR 144. KVA

LOAD FROM: 200 161KV APL AND: 1200 H BUSES 3WXFMR AMPS: 1477
PROJECTED POWER FLOW: 9136. KW 5247. KVAR 10536. KVA PF: .87 LAGGING

***XFMR TAPS -2.5%***

LOAD BUS: 2902 ST2-A DESIGN VOLTAGE: 4160 LOAD VOLTAGE: 4089 %VD: 1.7
VOLTAGE ANGLE: -2.9 DEGREES-------------------------

LOAD TO: 2001 2A1 FEEDER AMPS: 494 VOLTAGE DROP: O. %VD: .00
PROJECTED POWER FLOW: 2994. KW 1814. KVAR 3501. KVA PF:- .86 LAGGING
LOSSES THRU FEEDER: 0. KW 0. KVAR 0. KVA

LOAD TO: 2002 2A2 FEEDER AMPS: 395 VOLTAGE DROP: O. %VD: .00
PROJECTED POWER FLOW: 2399. KW 1434. KVAR 2795. KVA PF: .86 LAGGING
LOSSES THRU FEEDER: O. KW 0. KVAR 0. KVA

LOAD TO: 2006 Al FEEDER AMPS: 367 VOLTAGE DROP: 0. %VD: .00
PROJECTED POWER FLOW: 2336. KW 1146. KVAR 2602. KVA PF: .90 LAGGING
LOSSES THRU FEEDER: 0. KW 0. KVAR 0. KVA

LOAD TO: 2007 A2 FEEDER AMPS: 222 VOLTAGE DROP: O. %VD: .00
PROJECTED POWER FLOW: 1403. KW 709. KVAR 1572. KVA PF: .89 LAGGING
LOSSES THRU FELDER: O. KW 0. KVAR 0. KVA

LOAD FROM: 2901 ST2-CLR FEEDER AMPS: 1477 VOLTAGE DROP: 29. %VD: .69
PROJECTED POWER FLOW: 9133. KW 5103. KVAR 10462. KVA PF: .87 LAGGING
LOSSES THRU FEEDER: 3. KW 144. KVAR 144. KVA

LOAD BUS: 3005 2B5 DESIGN VOLTAGE: 480 LOAD VOLTAGE: 447 %VD: 6.9$
VOLTAGE ANGLE: -8.7 DEGREES-------------------------

PROJECTED SPECIAL BUS LOAD: 961. KW 533. KVAR
LOAD FROM: 2003 2A3 TRANSF AMPS: 1419 VOLTAGE DROP: 16. %VD: 3.38
PROJECTED POWER FLOW: 961. KW 533. KVAR 1099. KVA PF: .87 LAGGING
LOSSES THRU TRANSF: 17.1 KW 105.9 KVAR 107.3 KVA

!

:

|

|.

|
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Att clunent 67
Calc 92 E-0065-01

DATE:23 JUL 92 TIME: 1 11 PM Page 12 of l3 PAGE 12
T= Steady State, ST #2 Unit 2 MSLB Unit 1 LOOP
SYSTEM VOLT =0.9912, Green Train Steady State, Red Train SS W/ Swing Loads
ENTERGY OPERF? IONS INC.

BALANCED NOLTAGE DROP AND LOAD FLOW A!!ALYSIS (SPECIAL BUS LOAD REPORT)
oooo****n********************************************************************
VOLTAGE EFFECT ON LOADS MODELED TRANSFORMER VOLTAGE DROP MODELED
VLLTAGE DROP CRITERIA: BRANCH = 4.00 % BUS = 5.00
PER UNIT DRIVING VOLTAGE = .9912

LOAD BUS: 3006 2B6 DESIGN VOLTAGE: 480 LOAD VOLTAGE: 452 %VD: 5.8$
VOLTAGE ANGLE: -8.0 DEGREES-------------------------

PROJECTED SPECIAL BUS LOAD: 850. KW 463. KVAR
LOAD FROM: 2004 2A4 TRANSF AMPS: 1236 VOLTAGE DROP: 13. %VD: 2.74
PROJECTED POWER FLOW: 850. KW 463. KVAR 968. KVA PF: .88 LAGGING
LOSSES THRU TRANSF: 13.1 KW 83.9 KVAR 85.0 KVA

_

LOAD BUS: 3105 B5 DESIGN VOLTAGE: 480 LOAD VOLTAGE: 459 %VD: 4.3
VOLTAGE ANGLE: -7.0 DEGREES-------------------------

PROJECTED SPECIAL BUS LOAD: 921. KW 442. KVAR
LOAD FROM: 2008 A3 TRANSF AMPS: 1284 VOLTAGE DROP: 12. %VD: 2.60
PROJECTED POWER FLOW: 921. KW 442. KVAR 1022. KVA PT: .90 LAGGING
LOSSES THRU TRA!!SF: 14.1 KW 91.2 KVAR 92.3 KVA

LOAD BUS: 3106 B6 DESIGN VOLTAGE: 480 LOAD VOLTAGE: 469 %VD: 2.3
VOLTAGE ANGLE: -5.2 DEGREES-------------------------

PROJECTED SPECIAL BUS LOAD: 547. KW 283. KVAR
LOAD FROM: 2009 A4 TRAllSF AMPS: 758 VOLTAGE DROP: 3. %VD: .56
PROJECTED POWER FLOW: 547. KW 283. KVAR 616. KVA PF: .89 LAGGING
LOSSES THRU TRANSF: 5.0 KW 31.8 KVAR 32.2 KVA

17 BUSES

*** T O T A L SYSTEM LOSSES ***
90. KW 1152. KVAR

_

*** WARNING *** STUDY CONTAINS 2 VOLTAGE CRITERIA VIOLATIONS
VIOLATIONS DENOTED BY (S) AT BUS AND BRANCH TVD LOCATIONS

U

,, , , , , ,
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Attachment 4 |
Ccic 92 E4M541

'

l' age 1 of 12

|
.

T= Steady State, ST #2 Unit 2 MSLB Unit 1 LOOP
SYSTEM VOLT =0.9912, Green Train Steady Stato, Red Train Sequencing '

ENTERGY OPERATIONS INC.

DATE: 23 JUL 92
TIME: 7 27 PM

_____________________________________________________.______________________ _
ALL INFORMATION PRESENTED IS FOR REVIEW, APPROVAL
INTERPRETATION AND APPLICATION BY A REGISTERED
ENGINEER ONLY
______________________________________________________________________________

DAPPER (LOAD FLOW AND VOLTAGE DROP MINI / MICRO VERSION 3.5 LEVEL 2.1)
COPYRIGHT SKM SYSTEMS ANALYSIS, INC. 1983
______________________________________________________________________________

l

I
|

|
|
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Attoclunent 68
Colc 92.E406.001

DATE:23 JUL 92 TIME: 7 27 PM Pap 2 of t2 PAGE 2
T= Steady State, ST #2 Unit 2 MSLB Unit 1 LOOP
SYSTEM VCLT=0.9912, Green Train Steady State, Red Train Sequencing
ENTERGY OPERATIONS INC.

FEEDER DATA
===============================================================,==============

FEEDER FROM FEEDER TO QTY VOLTS LENGTH FEEDER DESCRIPTION
-NO NAME NO NAME /PH L-L SIZE TYPE DUCT INSUL

===o==========================================================================

1 SYSTEM 200 161KV APL 1 161000. 1000. FT
IMPEDANCE: 3.1131 + J19.4200 OHMS /M FFET

3001 2A1 2003 2A3 1 4160. 1000. FT
IMPEDANCE: .0047 + J .1600 OHMS /M FEET

3001 2A1 2902 ST2-A 1 4160. 1000. FT
IMPEDANCE: .0000 9 J .0000 OHMS /M TEET

.3002 2A2 2004 2A4 1 4160. 1000. FT '

IMPEDANCE: .0047 + J .1600 OHMS /M FEET

3002 2A2 2902 ST2-A 1 4160. 1000. FT
IMPEDANCE: .0000 + J .0000 OHMS /M= FEET

3006 Al 2008 A3 1 4160. 1000. FT
IMPEDANCE: .0000 + J .0000 OHMS /M FEET-

3007 A2 2009 A4 1 4160. 1000. FT
IMPEDANCE: .0000 + J .0000 OHMS /M TEET

3901 ST2-CLR ~2902 ST2-A 1 4160. 1000. FT
IMPEDANCE: .0005 + J .0220 OHMS /M FEET

3902 ST2-A 2006 Al 1 4160. 1000. FT :
IMPEDANCE: .0000 + J .0000 OHMS /M FEET i

3902 ST2-A 2007 A2 1 4160. 1000. FT
IMPEDANCE: .0000 + J .0000 OHMS /M FEET

==============================================================================
SOURCE BUS THEVENIN EQUIVALENT IMPEDANCE: .000000000 + J .000000000 OHMS
Calculated From Largest 3-PHASE Fault Contribution
==============================================================================

!

|
, - . - . , - . . . , . . . - - - ..- -. - . ... - - - - - . ,. -. - . - - - - . . . - - - - - - - - - - ,
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Att:dumnt 68
Celc 92 0,-0065-01

DATE323 JUL 92 TIME: 7 27 PM y.48e 3 d 12 PAGE 3
T= Steady State, ST #2 Unit 2 MSLB Unit 1 LOOP !

SYSTEM VOLT =0.9912, Green Train Steady State, Red Train Sequencing *

ENTERGY OPERATIONS INC. ,

.

TRANSF0RHER DATA
!

.....r.n..n................................................................... ,

PRIMARY RECORD VOLTS PRI * SECONDARY RECORD VOLTS SEC NOMINAL
NO NAME L-L FLA NO NAME L-L FLA KVA

j. . . . . . . . . . . . . . . _ 2............................................................

2003 2A3 4055. 142. 3005 285 400. 1203, 1000.0 |

IMPEDANCE: 1.2315 + J 7.6110 PERCENT

2004 2A4 4055. 142. 3006 2B6 480. 1203. 1000.0 i
IMPEDANCE: 1.2438 + J 7.9432 PERCENT

~

2008 A3 4055. 142. 3105 B5 480. 1203. 1000.0
IMPEDANCE: 1.2396 + J 8.0046 PERCENT

2009 A4 4055. 122. 3106 B6 480. 1203. 1000.0
IMPEDANCE: 1.2532 + J 8.0126 PERCENT |

,

5

-

,

'l

i

_ _ _ . _ _ .-



Attaciunent 68
Calc 92 E4005 01

DATE:23 JUL 92 TIME: 7 27 PM Page 4 d l2 PACE 4
T= Steady State, ST #2 Unit 2 MSLB Unit 1 LOOP
SYSTEM VOLT =0.9912, Green Train Steady State, Red Train Sequencing
ENTERGY OPERATIONS IllC.

TRANSTORHER DATA (THREE WINDING)
==============================================================================

BUS VOLTS * BRANCH % IMPEDANCE NOMINAL
DATA NO NAME L-L * DATA R X KVA

======================================================================u=======

PRIMARY 200 161XV APL 161000. * PRI-SEC .2000 + J 4.7800 15000.0
SECONDARY 1200 H BUSES 6900. * PRI-TER .1900 + J 4.6000 12600.0
TERTIARY 2901 ST2-CLR 4160. * SEC-TER .3700 + J 8.9000 12600.0
PRIMARY FIXED TAP: -2.5 %

,

4

H

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



._
. - _ _ _ _ _ _ ,

1
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Att:clunent 68
Celc 92 E406$41

DATE:23 JUL 92 TIME: 7 27 PM Ige 3 ort *$ PAGE 5
T= Steady Stato, ST #2 Unit 2 MSLB Unit 1 LOOP
SYSTEM VOLT =0.9912, Green Train Steady State, Red Train Sequencing
ENTERGY OPERATIONS INC.

BRANCH L0AD DATA
==................................................................... .......

FROM /TO BR. CONSTANT KVA CONSTANT Z CONSTANT I FLOW
BUS / BUS TYPE KVA %PF KVA %PF KVA %PF DIR.

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

-

-

=

|

. . . ' . -
_ _ _ _ . _ _ _ _ _ _ _ . . _ _ _ . _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ . _ _ _ . _ _ _ _ _ . _ _ _ . _ _ . __ __ _ _ _ _ _ . . _ _ _ .
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A

Att:chment 68 '
Calc 92 E.-0065-0I

DATE:23 JUL 92 TIME 7 27 PM Pm 6 d 12 PAGE 6 |

7= Steady State, ST #2 Unit 2 MSLB Unit 1 LOOP !

'SYSTEM VOLT =0.9912, Green Train Steady Stato, Red Train Sequencing
ENTERGY' OPERATIONS INC. !

BUS S P E'C I A L S10DY DATA |
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , ,

'* HO * NAME * KW * KVAR * LOAD / GENERATION
.........u......................u.== ...==......... x..t.......... r....,....... e

2003 2A3 2013. 1058. CONSTANT KVA LOAD

2004 2A4 1$34. 812. CONSTANT KVA LOAD
~2008 A3 1401. 613. CONSTANT KVA LOAD
2009 A4 851, 394. CONSTANT KVA LOAD
3005 2B5 900. 490. CONSTANT KVA LOAD >

3006 2B6 911. 505. CONSTANT KVA LOAD

3105 B5 921. 442. CONSTANT KVA LOAD
3106 B6 547. 283. CONSTANT KVA LOAD

!
r

6

;

!

|:

.. - . _ . _ _ _ . . _ . . _ . _ . _ _ . - . . . . _ . . . . . _ _ _ - . _ _ _ _ . - _ _ ~ _ _ _ _ _ _ . _ _ . . ~ _



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

L'
Attadmwnt C3
Cdc 92 E4065-01

DATE:L.J K L 92 TIME: 7.27 PM page 7 of 12 PAGE 7
J=Stedy State, ST #2 Unit 2 MSLB Unit 1 LOOP',

SYST2M VC7,T=0.9912, Green Train Steady State, Red Train Sequencing
~ Eth'ERGY OPTRAt!ONS INC.

;-)
'

*** SOLUTION-COMMENTS ***
=========================

SOLUTION PARAMETERS

PER UNIT DR%VING VOLTAGE : .9912
BRLMCH VOLTAGE CRITERIA : 4.00 %
BUS VOLTAGE CRITE2IA : 5.00 %
EXACT (IT2RATIVE) SOLUTION : YES

tTRANdFORMERS MODELt> : YES
e

<<i;IhCEET VOLTAGE-DROPS ARE BASED ON NOMINAL DESIGN VOLTAGES >>

TOP SI7_E: 38
~

,-

LARGEST LOADt ~2274.10 KVA
CONVERGENCE CRITERIA: .114 KVA
LARGEST BUS MISMATCH 2002 2A3 134.711 KVA
LARGEST BU3 MISMATCH. 3006 2B6 16.433 KVA
LARGEST BUS MISMATCH 3006 2B6 2.394 KVA

'

LARGEST BUS MISMATCH 3006 2B6 .346 KVA
LARGEST BUS MISMATCH 3006 2B6 .050 KVA

E

W

J

k

#"



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

Attadunent 68
Cele 92 E-0065 01

DATEt23 JUL 92 TIME: 7 27 PM Page 8 of 12 PAGE 8
T= Steady State, ST #2 Unit 2 MSLB Unit 1 LOOP
SYSTEM VOLT =0.9912, Green Train Steady State, Red Train Sequencing
ENTERGY OPERATIONS INC.

BALANCED VOLTAGE DROP AND LOAD FLOW ANALYSIS (SPECIAL BUS LOAD REPORT)
oooo*************************************************************************,

VOLTAGE EFFECT ON LOADS MODELED TRANSFORMER VOLTAGE DROP MODELED
VOLTAGE DROP CRITERIA: BRANCH = 4.00 % BUS = 5.00
PER UNIT DRIVING VOLTAGE = .9912

LOAD BUS: 1 SYSTEM DESIGN VOLTAGE:161000 LOAD VOLTAGE:159583 %VD: .9-

VOLTAGE ANGLE: .0 DEGREES-------------------------

LOAD TO: 200 161KV APL FLELER AMPS: 39 VOLTAGE DROP: 875. %VD: .54
PROJECTED POWER FLOW: 9167. KW 5747. KVAR 10820. KVA PF: .85 L%GGING
LOSSES THRU FEEDER: 14. KW 89. KVAR 90. KVA

LOAD FROM: **** SOURCE FEEDER AMPS: 39 VOLTAGE DROP: O. %VD: .00
PRO'/ECTED POWER FLOW: 9167. KW 5747. KVAR 10820. KVA PF: .85 LAGGING
LGsJ';S "'HRU FFEDER: O. KW 0. KVAR 0. KVA

LOAD BUS: 200 161KV ATL PESIGN VOLTAGE:161000 LOAD VOLTAGE:158708 %VD: 1.4
VOLTAGE ANGLE: .4 DEGREES-------------------------

LOAD FROM: 1 SYSTEM FEEDER AMPS: 39 VOLTAGE DROP: 875. %VD: .54
PROJECTED POWER FLOW: 9153. KW 5658. KVAR 10760. KVA PF: .85 LAGGING
LOSSES THRU FEEDER: 14. KW 89. KVAR 90. KVA

.

LOAD TO: 1200 H BUSES AND: 2901 ST2-CLR 3WXFMR AMPS: 39
PROJECTED POWER FLOW: 9153. KW 5658. KVAR 10761. KVA PF: .85 LAGGING

***XFMR TAPS -2.5%***

>

LOAD BUS: 1200 H BUSES *** NO LOAD SPECIFIED ***

LOAD BUS: 2001 2A1 DLSIGN VOLTAGE: 4160 LOAD VOLTAGE: 4069 %VD: 1.7
VOLTAGE ANGLE: -2.9 DEGREES-------------------------

LOAD TO: 2003 2A3 FEEDER AMPS: 482 VOLTAGE DROP: 70. %VD: 1.69 ,

PROJECTED POWER FLOW: 2931. KW 1751. KVAR 3414. KVA PF: .86 LAGGING
LOSSES THRti FEEDER: 3. KW 112. KVAR 112. KVA

LOAD FROM: 2902 ST2-A FEEDER AMPS: 482 VOLTAGE DROP: 0. %VD: .00
PROJECTED POWER FLOW: 2931 KW 1751. KVAR 3414. KVA PF: .86 LAGGING
LOSSES THRU FEEDER: 0. KW 0. KVAR 0. KVA

-

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



Attachment 68
Calc 90 E 0065-01

DATE;23 JUL 92 TIME: 7 27 PM p,g, 9 4 9 PAGE 9
T= Steady State, ST #2 Unit 2 MSLb Unit 1 LOOP
SYSTEM VOLT =0.9912, Green Train Steady Stato, Red Train Sequencing
ENTERGY OPERATIONS INC.

BALANCED VOLTAGE DROP AND LOAD FLOW ANALYSIS (SPECIAL BUS LOAD REPORT)
**********.******************************************************************
VOLTAGE EFF CT ON LOADS MODELED TRANSFORMER VOLTAGE DROP MODELED
VOLTAGE DROP CRITERIA: BRANCH = 4.00 % BUS = 5.00
PER UNIT DRIVING VOLTAGE = .9912

LOAD BUS: 2002 2A2 DESIGN VOLTAGE: 4160 LOAD VOLTAGE: 4089 %VD: 1.7
VOLTAGE ANGLE: -2.9 DEGREES-------------------------

LOAD TO: 2004 2A4 FEEDER AMPS: 407 VOLTAGE DROP: 60. TVD: 1.45
PROJ ECTED POWER FLOW: 2463. KW 1495. KVAR 2881. KVA PF: .85 LAGGING
LOSSES THRU FEEDER: 2. KW 79. KVAR 79. KVA

LOAD FROM: 2902 ST2-A FEEDER AMPS: 407 VOLTAGE DROP: O. %VD: .00
PROJECTED POWER FLOW: 2463. KW 1495. KVAR 2881. KVA PF: .85 LAGGING

~

LOSSES THRU FEEDER: O. KW 0. KVAR 0. KVA

LOAD BUS: 2003 2A3 DESIGN VOLTAGE: 4160 LOAD VOLTAGE: 4018 %VD: 3.4
VOLTAGE ANGLE: -4.5 DEGREES-------------------------

PROJECTED SPECIAL BUS LOAD: 2013. KW 1058. KVAR
LOAD FROM: 2001 2A1 FEEDER AMPS: 482 VOLTAGE DROP: 70. %VD: 1.69
PROJECTED POWER FLOW: 2928. KW 1639. KVAR 3355. KVA PF: .87 LAGGING
LOSSES THRU FEEDER: 3. KW 112. KVAR 112. KVA

.

LOAD TO: 3005 2B5 TRANSF AMPS: 156 VOLTAGE DROP: 120. %VD: 2.89
PROJECTED POWER FLOW: 915. KW 581. KVAR 1084. KVA PF: .84 LAGGING
LOSSES THRU TRANSF: 14.7 KW 91.0 KVAR 92.2 KVA

LOAD B'JS: 2004 2A4 DESIGN VOLTAGE: 4160 LOAD VOLTAGE: 4028 %VD: 3.2
VOLTAGE ANGLE: -4.2 DEGREES---u---------------------

PROJECTED SPECIAL BUS LOAD: 1534. KW 812. KVAR
IDAD FROM: 2002 2A2 FEEDER AMPS: 407 VOLTAGE DROP: 60. %VD: 1.45
PROJECTED POUFR FLOW: 2460. KW 1415. KVAR 2B33. KVA PF: .87 LAGGING

_

LOSSES THRU FEEDER: 2. KW 79. KVAR i? KVA

LOAD TO: 3006 2B6 TRANSF AMPS: 158 VOLTAGE DROP: 135. %VD: 3.24
PROJECTED POWER FLOW: 926. KW 603. KVAR 1106. KVA PF: .84 LAGGING
LOSPES THRU TRANSF: 15.4 KW 98.4 KVAR 99.6 KVA

LOAD BUS: 2006 Al DESIGN VOLTAGE: 4160 LOAD VOLTAGE: 4089 %VD: 1.7
VOLTAGE ANGLE: -2.9 DEGREES-------------------------

LOAD TO: 2008 A3 FEEDER AMPS: 367 VOLTAGE DROP: 0. %VD: .00
PROJECTED POWEP FLOW: 2336. FW 1146. KVAR 2602. KVA PF: .90 LAGGING
LOSSES THRU FEEDER: 0. KW 0. KVAR 0. KVA

- __ _ _ _ _ _ _ - - _ - _ _ _ - _ - - - . _ _ - _ - _ - _ _ _ _ _ _ - _ - _ _ -
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Attalunent 68
Celc 92.E-0065 01

DATE:23 JUL 92 TIME: 7 27 PM PAGE 10Pm 10 d 12T= Steady State, ST #2 Unit 2 MSLB Unit 1 LOOP
SYSTEM VOLT =0.9912, Green Train Steady State, Red Train Sequencing
ENTERGY OPERATIONS IN?.

BALANCED VOLTAGE DROP AND LOAD FLOW ANALYSIS (SPECIAL BUS LOAD REPORT)
ocoo*********************************e***************************************
VOLTAGE EFFECT ON LOADS MODELED TRANSFORMER VOLTAGE DRCP MODELED
VOLTAGE DROP CRITERIA: BRANCH = 4.00 % BUS = 5.00
PER UNIT DRIVING VOLTAGE = .9912

LOAD FROM: 2902 ST2-A FEEDER AMPS: 367 VOLTAGE DROP: 0. %VD: .00
PROJECTED POWER FLOW: 2336. KW 1146. KVAR 2602. KVA PF: .90 LAC ING
LOSSES THRU FEEDER: 0. KW 0. KVAR 0. KVA

LOAD BUS: 2007 A2 DESIGN VOLTAGE: 4160 LOAD VOLTAGE: 4089 %VD: 1.7
VOLTAGE ANGLE: -2.9 DEGREES-------------------------

LOAD TO: 2009 A4 FEEDER AMPS: 222 VOLTAGE DROP: 0. %VD: .00
PROJECTED POWER FLOW: 1403. KW 709. KVAR 1572. KVA PF: .89 LAGGING
LOSSES THRU FEEDER: O. KW 0. KVAR 0. KVA

a

LOAD FROM: 2902 ST2-A FEEDER AMPS: 222 VOLTAGE DROP: 0. %VD: .00
PROJECTED POWER FLOW: 1403. KW 709. KVAR 1572. KVA PF: .89 LAGGING
LOSSES THRU FEEDER: 0. KW 0. KVAR 0. KVA

)

LOAD BUS: 2008 A3 DESIGN VOLTAGE: 4160 LOAD VOLTAGE: 4089 %VD: 1.7
VOLTAGE ANGLE: -2.9 DEGREES-------------------------

PROJECTED SPECIAL BUS LOAD: 1401. KW 613. KVAR
LOAD FROM: 2006 Al FEEDER AM?S: 367 VOLTAGE DROP: 0. %VD: .00
PROJECTED POWER FLOW: 2336. KW 1146. KVAR 2602. KVA PF: .90 LAGGING
LOSSES THRU FEEDER: 0. KW 0. KVAR 0. KVA

LOAD TO: 3105 B5 TRANSF AMPS: 152 VOLTAGE DROP: 108. %VD: 2.60 '

lPROJECTED POWER FLOW: 935. KW 533. KVAR 1076. KVA PF: .87 LAGGING
LOSSES THRU TRANSF: 14.1 KW 91.2 KVAR 92.3 KVA

LOAD BUS: 2009 A4 DESIGN VOLTAGE: 4160 LOAD VOLTAGE: 4089 %VD: 1.7
VOLTAGE ANGLE: -2.9 DEGREES-------------------------

PROJECTED SPECIAL BUS LOAD: 851. KW 394. KVAR
LOAD FROM: 2007 A2 FEEDER AMPS: 222 VOLTAGE DROP: 0. %VD: .00
PROJECTED POWER FLOW: 1403. KW 709. KVAR 1572. KVA PF: .89 LAGGING
LOSSES THRU FEEDER: 0. KW 0. KVAR 0. KVA

LOAD TO: 3106 B6 TRANSF AMPS: 90 VOLTAGE DROP: 23. %VD: .56
PROJECTED POWER FLOW: 552. KW 315. KVAR o35. KVA PF: .87 LAGGING
LOSSES THRU TRANSF: 5.0 KW 31.8 KVAR 32.2 KVA

a

-. . _ _ . _ _ _ _ _ - - _ _ _ _ _ _ - _ _ _ _ _ - _ - _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ - - - - - _ - _ _
,
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Attzctm.ent 68
Calc 92 E46,001 '

DA'iE:23 JUL 92 TIME: 7 27 PM p ,p gg or i*s PAGE 11
T= Steady State, ST #2 Unit 2 MSLB Unit 1 LOOP
SYSTEM VOLT =0.9912, Green Train Steady State, Red Train Sequencing
INTERGY OPERATIONS INC.

BALANCED VOLTAGE DROP AND LOAD FLOW ANALYSIS (SPECIAL BUS LOAD REPORT
- eeee*********************************************************************)****
VOLTAGE EFFECT ON LOADS MODELED TRANSFORMER VOLTAGE DROP MODELED
VOLTAGE DROP CRITERIA: BRANCH = 4.00 % BUS = 5.00
PER UNIT DRIVING VOLTAGE = .9912

LOAD BUS: 2901 ST2-CLR DESIGN VOLTAGE: 4160 LOAD VOLTAGE: 4117 %VD: 1.0
VOLTAGE ANGLE: -2.2 DEGREES-------------------------

LOAD TO: 2902 ST2-A FEEDER AMPS: 1477 VOLTAGE DROP: 29. %VD: .69
PROJECTED POWER FLOW: 9136. KW 5244. KVAR 10534. KVA PF: .87 LAGGING
LOSSES THRU FEEDER: 3. KW 144. KVAR 144. KVA

LOAD FROM: 200 161KV APL AND: 1200 H BUSES 3WXFMR AMPS: 1477
PROJECTED POWER FLOW: 9136. KW 5244. KVAR 10534. KVA PF: .87 LAGGING 7

***XFMR TAPS -2.5%***

LOAD BUS:-2902 ST2-A DESIGN VOLTAGE: 4160 LOAD VOLTAGE: 4089 %VD: 1.7
VOLTAGE ANGLE: -2.9 DEGREES-------------------------

LOAD TO: 2001 2A1 FEEDER AMPS: 482 VOLTAGE DROP: 0. %VD: .00
PROJECTED POWER FLOW: 2931. KW--1751. KVAR 3414. KVA PF: .86 LAGGING
LOSSES THRU FEEDER: O. KW 0. KVAR 0. KVA

LOAD To: 2002 2A2 FEEDER AMPS: 407 VOLTAGE DROP: 0. %VD: .00
PROJECTED POWER FLOW: 2463. KW 1495. KVAR 2881. KVA PF: .85 LAGGING
LOSSES THRU FEEDER: 0. KW 0. KVAR 0. KVA

LOAD TO: 2006 Al FEEDER AMPS: 367 VOLTAGE DROP: O. %VD: .00
PROJECTED POWER FLOW: 2336. KW 1146. KVAR 2602. KVA PF: .90 LAGGING
LOSSES THRU FI:EDER: O. KW 0. KVAR 0. KVA '

LOAD To: 20C7 A2 FEEDER AMPS: 222 VOLTAGE DROP: 0. %VD: .00
PROJECTED POWER FLOW: 1403. KW 709. KVAR 1572. KVA PF: .89 LAGGING
LOSSES THRU FEEDER: O. KW 0. KVAR 0. KVA

_

LOAD FROM: 2901 ST2-CLR FEEDER AMPS: 1477 VOLTAGE DROP: 29. %VD: .69 l
PROJECTED POWER FLOW: 9133. KW 5100. KVAR 10460. KVA PF: .87 LAGGING
LOSSES THRU FEEDER: 3. KW 144. XVAR 144. KVA

LOAD BUS: 3005 2B5 DESIGN VOLTAGE: 480 LOAD VOLTAGE: 450 %VD: 6.3S
VOLTAGE ANGLE: -8.4 DEGREES-------------------------

PROJECTED SPECIAL BUS LOAD: 900. KW 490. KVAR
LOAD FROM: 2003 2A3 TRANSF AMPS: 1315 VOLTAGE DROP: 14. %VD: 2.89
PROJECTED POWER FLOW: 900. KW 490. KVAR 1025. KVA PF: .88 LAGGING
LOSSES THRU TRANSF: 14.7 KW 91.0 KVAR 92.2 KVA

>

.

1

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



Attshment 68
I# 'DATE:23 JUL 92 TIME: 7 27 PM PAGE 12Pap 12 of t2T= Steady Stato, ST #2 Unit 2 MSLB Unit 1 LOOP

SYSTEM VOLT =0.9912, Green Train Steady State, Red Train Sequencing
ENTERGY OPERATIONS INC

BALANCED VOLTAGE DROP AND LOAD FLOW ANALYSIS (SPECIAL BUS LOAD REPORT)
ocoo***************************************************************(*********
VOLTAGE EFFECT ON LOADS MODELED TRANSFORMER VOLTAGE DROP MODELED
VOLTAGE DROP CRITERIA: BRANCH = 4.00 % BUS = 5.00
PER UNIT DRIVING VOLTAGE = .9912

LOAD BUS: 3006 2B6 DESIGN VOLTAGE: 480 LOAD VOLTAGE: 449 %VD: 6.4$
VOLTAGE ANGLE: -8.3 DEGREES-------------------------

PROJECTED SPECIAL BUS LOAD: 911. KW 505. KVAR
LOAD FROM: 2004 2A4 TRANSF AMPS: 1338 VOLTAGE DROP: 16. %VD: 3.24
PROJECTED POWER FLOW: 911. KW 505. KVAR 1042. KVA PF: .87 LAGGING
LOSSES THRU TRANSP: 15.4 KW 98.4 KVAR 99.6 KVA

_

LOAD BUS: 3105 B5 DESIGN VOLTAGE: 480 LOAD VOLTAGE: 459 %VD: 4.3
VOLTAGE ANGLE: -7.0 DEGREES-------------------------

PROJECTED SPECIAL BUS LOAD: 921. KW 442. KVAR
LOAD FROM: 2008 A3 TRANSF AMPS: 1284 VOLTAGE DROP: 12. %VD: 2.60
PROJECTED POWER FLOW: 921. KW 442. KVAR 3022. KVA PF: .90 LAGGING
LOSSES THRU TRANSF: 14.1 KW 91.2 KVAR 92.3 KVA

LOAD BUS: 3106 B6 DESIGN VOLTAGE: 480 LOAD VOLTAGE: 469 %VD: 2.3
VOLTAGE ANGLE: -5.2 DEGREES-------------------------

PROJECTED SPECIAL BUS LOAD: 547. KW 283. KVAR
LOAD FROM: 2009 A4 TRANSF AMPS: 758 VOLTAGE DROP: 3. %VD: .56
PROJECTED POWER FLOW: 547. KW 283, KVAR 616. KVA PF: .89 LAGGING
LOSSES THRU TRANSF: 5.0 KW 31.8 KVAR 32.2 KVA

17 BUSES

*** T O T A L SYSTEM L0SSES ***
89. KW 1150. KVAR

_

*** WARNING *** E7UDY CONTAINS 2 VOLTAGE CRITERIA VIOLATIONS
VIOLATIONS DENOTED BY ($) AT BUS AND BRANCH TVD LOCATIONS '!,

,

-
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Attachment 69
Cric 92 E-006541
Page 1 of 11

,

Minimum Loading Conditions (Unit 2 Outage) -

-SYSTEM VOLT =1.05
ENTERGY OPERATIONS INC.

DATE: 23 JUL 92 e

TIME:. 7 36 PM

--. ___________ .....___. ... ___ ._.......________________. ____ .... ______.
ALL INFORMATION PRESENTED IS FOR REVIEW, APPROVAL
INTERPRETATION add APPLICATION BY A REGISTERED
ENGINEER ONLY
... __.._ . __ .. _____ .. .....____....______... ____... ____________ . __ ..

DAPPER (LOAD FLOW AND VOLTAGE DROP MINI / MICRO VERSION 3.5 LEVEL 2.1)
COPYRIGHT SKM SYSTEMA ANALYSIS, INC. 1983
_....... __...______________________.___...... ___. ___........__...._________,

-

G i . . ... , . . . . .. .. . . . I.
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Atedunent 69
Cele 92 E-006541DATE:23 JUL 92 TIME: 7 36 PM pg,2 g g g PAGE 2

Minimum Londing Conditions (Unit 2 Outage)
SYSTEM VOLT =1.05
ENTERGY OPERATIONS INC.

FEEDER DATA
==============================================================================
FEEDER FROM FEEDER TO QTY VOLTS LENGTH FEEDER DESCRIPTION

NO NAME NO NAME /PH L-L SIZE TYPE DUCT INSUL
==============================================================================

1 SYSTEM 200 161KV APL 1 161000. 1000. FT
IMPEDANCE: .2592 + J .2592 OHMS /M FEET

2001 2A1 2003 2A3 1 4160. 1000. FT
IMPEDANCE: .0047 + J .1600 OHMS /M FEET

2001 2A1 2902 ST2-A 1 4160. 1000. FT
IMPEDANCE: .0000 + J .0000 OHMS /M FEET

__

2002 2A2 2004 2A4 1 4160. 1000. FT
IMPEDANCE: .0047 + J .1600 OHMS /M FEET

2002 2A2 2902 ST2-A 1 4160. 1000. FT
IMPEDANCE: .0000 + J .0000 OHMS /M FEET

2006 Al 2008 A3 1 4160. 1000. PT
IMPEDANCE: .0000 + J .0000 OHMS /M FEET

2007 A2 2009 A4 1 4160. 1000. FT
IMPEDANCE: .0000 + J .0000 OHMS /M FEET

2901 ST2-CLR 2902 ST2-A 1 4160. 1000. FT
IMPEDANCE: .0005 + J .0220 OHMS /M FEET

2902 ST2-A 2006 A1 1 4160. 1000. FT
IMPEDANCE: .0000 + J .0000 OHMS /M FEET ,

2902 ST2-A 2007 A2 1 4160. 1000. FT
'

IMPEDANCE: .0000 + J .0000 OHMS /M FEET

==============================================================================
SOURCE BUS THEVENIN EQUIVALENT IMPEDANCE: .000000000 + J .000000000 OHMS
Calculated From Largest 3-PHASE Fault Contribution
===========================================u====n===a===================u,====

b

s. . . - _ _ _ - - - - _ _ _ _ _ - _ __ ..
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Attadunent 69
Calc 92 E-0065-01

DATE:23 JUL 92 TIME: 7 36 PM PAGE 3g , 3 ,7 g 3
Minimum Loading Conditions (Unit 2 Outagu)
SYSTEM VOLT =1.05
EllTERGY OPERATIO!1S IllC.

T R A 11 S T O R H E R DATA
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . - = = = . . . . . . . . . . . . . . . . . . . . . ===.-----.....--

PRIMARY RECORD VOLTS PRI * SECONDARY RECORD VOLTS SEC NOMI!1AL
NO NAME L-L PLA NO 11AME L-L PLA KVA

==..... =====================2n=============n===================..............

2003 2A3 4055. 142. 3005 2D5 480. 12U3. 1000.0
IMPEDANCE: 1.2315 + J 7.6110 PERCENT

2004 2A4 4055. 142. 3006 2B6 480. 1203. 1000.0
IMPEDANCE: 1.2438 + J 7.9432 PERCENT

2008 A3 4055. 142. 3105 B5 480. 1203. 1000.0
_

IMPEDANCE: 1.2396 + J 8.0046 PERCE!1T

2009 A4 4055. 3 ". 2 . 3106 B6 480. 1203. 1000.0
<IMPEDANCE: 1.2532 +J 8.0126 PERCENT

.

M

__._-_ - - - - .__________-__-.__------m - - - - - - - - - - -----------------------------------------------------------------------------------------------------------A
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Attachment 69 i

#'DATE:33 JUL 93 T '.M E : 7-36 PM PAGE 4
#c ,

Minimum Loading Conditions (Unit 2 Outage)
SYSTEM VOLT =1.05
ENTERGY OPERATIONS INC. ,

TRANSF0RHER- D A f A'_ '(THREE WINDING)
..............................................................................

. BUS VOLTS * BRANCH % IMPEDANCE NOMINAL
DATA NO NAME L-L * DATA R X KVA-

..o.=..............................n...........................................

PRIMARY 200 161KV APL 161000. * PRI-SEC .2000 + J 4.7800 15000.0
SECONDARY 1200 H BUSES 6900. * PRI-TER .1900 + J 4.6000 12600.0

,

TERTIUlY 2901 S22-CLR 4T 0. * JEC-TER- .3700 + J 8.9000 12600.0
PRIMARY FIXED TAP: -2.5 %

.

-- - ,e
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Attochmmt 69
Calc 92 E-0065-01DATE:23 JUL 92 TIME: 7 36 PM
Pa 5 d ll PAGE 5

Minimum Loading Conditions (Unit 2 Outage)
,

SYSTEM VOLT =1.05
ENTERGY OPERATIONS INC.

BRANCH L0AD DATA
==a0....=................. ......................................... ........

FROM /TO BR. CONSTANT KVA CONSTANT Z CONSTANT I FLOW
BUS / BUS TYPE KVA %PF KVA %PF KVA %PF DIR,

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

I

1-
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Attclunent 69
Cdc 92 E 006541-DATE223 JUL 92 -TIME: 7 36 PM PAGE 6Pt8' 6 of 11Minimum Londing Conditions (Unit 2 Outage)

SYSTEM VOLT =1.05
ENTE.RGY OPERATIONS INC.

BUS SPECIAL STUDY DATA
====================================u=========================================
* NO * NAME * KW * KVAR * LOAD / GENERATION

==================================================================,===========

2001 2A1 913. 495. CONSTANT KVA LOAD

2003 2A3 831. 467. CUNSTANT KVA LOAD
3005 2B5 361. 252. CONSTANT KVA LOAD
3006 2B6 361, 257. CONSTANT KVA LOAD

. _ . - . - . -
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Attachment 69

DATE:23 JUL 92 TIME: 7 36 PM
'

PAGE 7
Minimum Loading Conditions (Unit 2 Outage)

-SYSTEM VOLT =1.05
ENTERGY OPERATIONS INC.

*** SOLUTION COMMENTS ***
=========================

SOLUTION PARAMETERS

PER UNIT DRIVING VOLTAGE : 1.0500
BRANCH VOLTAGE CRITERIA : 4.00 %
BUS VOLTAGE CRITERIA : 5.00 %
EXACT (ITERATIVE) SOLUTION : YES
TRANSFORMERS MODELED : YES

<< PERCENT VOLTAGE DROPS ARE BASED ON NOMINAL DESIGN VOLTAGES >> -

TOF SIZE: 58

LARGEST LOAD: 1038.55 KVA
CONVERGENCE CRITERIA: .052 KVA
LARGEST BUS MISMATCH 2001 2A1 146.964 KVA
LARGEST BUS MISMATCH 3005 2B5 3.117 KVA
LARGEST BUS MISMATCH 3005 2B5 .138 KVA
LARGEST BUS MISMATCH 3005 2B5 .006 KVA

Im

- _ - _ _ - _ _ . - _ _ _ _ . - . _ _ _ - _ _ _ _ - . - _ _ - _ - _ _ _ _ . - - - - . . - - - - - - - - _ - - - - - _ _ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - ' - - - ' - " - - - ' " - - - - - - ' - " ' - " ' - ' ' - - ' - - " - - ' - ' - ~ - -__._ _ _
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Attactunent 69
,

I Cric 92 E-0065-01I DATE:23 JUL 92 TIME: 7 36 PM PAGE 8p g g gg
Miniraum Loading Conditions (Unit 2 Outage)

,

SYSTEM VOLT =1.05
ENTERGY OPERATIONS INC.

BALANCED VOLTAGE DROP AND LOAD FLOW ANALYSIS (SPECIAL P.US LOAD REPORT)
coco *************************************************************************

. VOLTAGE EFFECT ON LOADS MODELED TRANSFORMER VOLTAGE DROP MODELED
VOLTAGE DROP CRITERIA: BRANCH = 4.00 % BUS = 5.00
PER UNIT DRIVING VOLTAGE = 1.0500

LOAD PUS: 1 SYSTEM DESIGN VOLTAGE:161000 LOAD VOLTAGE:169050 %VD: -5.0
VOLTAGE ANGLE: .0 DEGREES-------------------------

LOAD TO: 200 161KV APL FEEDER AMPS: 10 VOLTAGE DROP: 6. %VD: .00
PROJECTED POWER FLOW: 2472. KW 1546. KVAR 2916. KVA PF: .85 LAGGING
LOSSES THRU FEEDER: 0. KW 0. KVAR 0. KVA

LOAD FROM: **** SOURCE FEEDER AMPS: 10 VOLTAGE DROP: O. %VD: .00
PROJECTED POWER FLOW: 2472. KW 1546. KVAR 2916. KVA PF: .85 LAGGING
LOSSES THRU FEEDER: O. KW 0. KVAR 0. KVA

LOAD BUS: 200 161KV APL DESIGN VOLTAGE:161000 LOAD VOLTAGE:169044 %VD: -5.0
VOLTAGE ANGLE: .0 DEGREES-------------------------

LOAD FROM: 1 SYSTEM FEEDER AMPS: 10 VOLTAGE DROP: 6. %VD: .00
PROJECTED POWER FLOW: 2472. KW 1546. KVAR 2916. KVA PF: .85 LAGGING
LOSSES TSRU FEEDER: O. KW 0. KVAR 0. h"' A

LOAD TO: 3200 H BUSES AND: 2901 ST2-CLR 3WXFMR fuiPS: 10
PROJECTED POWER FLOW: 2472. KW 1547. KVAR 2916. KVA PF: .85 LAGGING

***XFMR TAPS -2.5%***

LOAD BUS: 1200 H BUSES *** NO LOAD SPECIFIED ***

-

LOAD BUS: 2001 2A1 DESIGN VOLTAGE: 4160 LOAD VOLTAGE: 4449 %VD: -6.9
VOLTAGE ANGLE: .6 DFGREES-------------------------

PROJECTED SPECIAL BUS LOAD: 913. KW 495. KVAR
LOAD TO: 2003 2A3 FEEDER AMPS: 183 VOLTAGE DROP: 28. %VD: .67
PROJECTED-POWER FLOW: 1195. KW 748. KVAR 1409. KVA PF: .85 LAGGING
LOSSES THRU FEEDER: O. KW 16. KVAR 16. KVA

LOAD FROM- 2902 ST2-A FEEDER AMPS: 318 VOLTAGE DROP: 0. %VD: .00
PROJECTED POWER FLOW: 2108. KW 1243. KVAR 2447. KVA PF: .86 LAGGING *

LOSSES THRU FEEDER: 0. KW 0. KVAR 0. KVA

l

______ _ _ _- _ _ _ _ _ _ _ _ _ _ _ _ _ . -_. . _ _ _ _ _ _ _ _ - _ _ - _ _ _ - - _ - _ _ _ - - _ _ - _ _ _ - - _ _ _ - - - - _ _ - _ _ _ _ _ _ - - _ _ _ - - -
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Attchment 69
C le 92.E-0065-01

DATE:23 JUL 92 TIME: 7 36 PM PAGE 9p , 9 ,7 g g
Minimum Loading Conditions (Unit 2 Outage)
SYSTEM VOLT =1.05
ENTERGY OPERATIONS INC.

BALANCED VOLTAGE DROP AND LOAD FLOW ANALYSIS (SPECIAL BUS LOAD REPORT)
ocoo**r************************a*********************************************
VOLTAGE EFFECT ON LOADS MODELED TRANSFORMER VOLTAGE DROP MODELED
VOLTAGE DROP CRITERIA: BRANCH = 4.00 % BUS = 5.00
PER UNIT DRIVING VOLTAGE = 1.0500

LOAD BUS: 2002 2A2 DESIGN VOLTAGE: 4160 LOAD VOLTAGE: 4449 %VD: -6.9
VOLTAGE ANGLE: .6 DEGREES-------------------------

LOAD TO: 2004 2A4 FEEDER AMPS: 58 VOLTAGE DROP: 10. %VD: .24
PROJECTED POWER FLOW: 363. KW 267. KVAR 451. KVA PF: .81 LAGGING
LOSSES THRU FEEDER: 0. KW 2. KVAR 2. KVA

LOAD FROM: 2902 ST2-A FEEDER AMPS: 58 VOLTAGE DROP: 0. %VD: .00
PROJECTED POWER FLOW: 363. KW 267. KVAR 451. KVA PF: .81 LAGGING
LOSSES THRU FEEDER: O. KW 0. KVAR 0. KVA

LOAD BUS: 2003 2A3 DESIGN VOLTAGE: 4160 LOAD VOLTAGE: 4421 %VD: -6.3
VOLTAGE ANGLE: -1.1 DEGREES-------------------------

PROJECTED SPECIAL BUS LOAD: 831. KW 467. KVAR
LOAD FROM: 2001 2A1 FEEDER AMPS: 183 VOLTAGE DROP: 28. %VD: .67
PROJECTED POWER FLOW: 1194. KW 732. KVAR 1401. KVA. PF: .85 LAGGING
LOSSES THRU FEEDER: O. KW 16. KVAR 16. KVA

LOAD TO: 3005 2B5 TRANSF AMPS: 59 VOLTAGE DPOP: -21. %VD: .52
PROJECTED POWER FLOW: 363. KW 265. KVAR 449. KVA PF: .81 LAGGING
LOSSES THRU TRANSF: 2.1 KW 12.9 KVAR 13.1 KVA

LOAD BUS: 2004 2A4 DESIGN VOLTAGE: 4160 LOAD VOLTAGE: 4439 %VD: -6.7
VOLTAGE ANGLE: .8 DEGREES-------------------------

LOAD FROM: 2002 2A2 FEEDER AMPS: 58 VOLTAGE DROP: 10. %VD: .24
~

PROJECTED POWER FLOW: 363. KW 265. KVAR 450. KVA PF: .81 LAGGING
LOSSES THRU FEEDER: O. KW 2. KVAR 2. KVA

LOAD TO: 3006 2B6 TRANSF AMPS: 58 VOLTAGE DROP: -19. %VD: .45
PROJECTED POWER FLOW: 363. KW 265. KVAR 450. KVA PF: .81 LAGGING
LOSSES THRU TRANSF: 2.1 KW 13.4 KVAR 13.6 KVA ,

LOAD BUS: 2006 A1 *** NO LOAD SPECIFIED ***

|

- _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _-
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Attadunent 69
Cdc 92-E4065-01

| DATE:23 JUL 92 TIME: 7 36 PM PAGE 10Page 10 0f il
Minimum Loading Conditions (Unit 2 Outage)
SYSTEM VOLT =1.05
ENTERGY OPERATIONS INC.

BALANCED VOLTAGE DROP AND LOAD FLOW ANALYSIS (SPECIAL BUS LOAD REPORT)
ocoe****************************************=********************************
VOLTAGE EFFECT ON LOADS MODELED TRANSFORMER VOLTAGE DROP MODELED
VOLTAGE DROP CRITERIA: BRANCH = 4.00 % BUS = 5.00
PER UNIT DRIVING VOLTAGE = 1.0500

LOAD BUS: 2007 A2 *** NO LOAD SPECIFIED ***

LOAD BUS: 2008 A3 *** NO LOAD SPECIFIED ***

LOAD BUS: 2009 A4 *** NO LOAD SPECIFIED ***

LOAD BUS: 2901 ST2-CLR DESIGN VOLTAGE: 4160 LOAD VOLTAGE: 4457 %VD: -7.1
VOLTAGE ANGLE: .4 DEGREES-------------------------

LOAD TO: 2902 ST2-A FEEDER AMPS: 376 VOLTAGE DROP: 8. %VD: .19
PROJECTED POWER FLOW: 2471. KW 1519. KVAR 2901. KVA PF: .85 LAGGING
LOSSES THRU FEEDER: O. KW 9. KVAR 9. KVA

LOAD FROM: 200 161KV APL AND: 1200 H BUSES 3WXFMR AMPS: 376
PROJECTED POWER FLOW: 2471. KW 1519. KVAR 2901. KVA PF: .85 LAGGING

***XFMR TAPS -2.5%***

LOAD BUS: 2902 ST2-A DESIGN VOLTAGE: 4160 LOAD VOLTAGE: 4449 %VD: -6.9
VOLTAGE ANGLE: .6 DEGREES-------------------------

LOAD TO: 2001 2A1 FEEDER AMPS: 318 VOLTAGE DROP: 0. %VD: .00
PROJECTED POWER FLOW: 2108. KW 1243. KVAR 2447. KVA PF: .86 LAGGING
LOSSES THRU FEEDER: 0. KW 0. KVAR 0. KVA _

LOAD TO: 2002 2A2 FEEDER AMPS: 58 VOLTAGE DROP: 0. %VD: .00
PROJECTED POWER FLOW: 363. KW 267. KVAR 451. KVA PF: .81 LAGGING
LOSSES THRU FEEDER: 0. KW 0. KVAR 0. KVA

LOAD FROM: 2006 Al FEEDER AMPS: VOLTAGE DROP: 0. %VD: .00
PROJECTED POWER FLOW: 0. KW 0. KVAR 0. KVA PF: .00 LAGGING
LOSSES THRU FEEDER: 0. KW 0. KVAR 0. KVA

LOAD TO: 2007 A2 FEEDER AMPS: VOLTAGE DROP: O. %VD: .00
PROJECTED POWER FLOW: 0. KW 0. KVAR 0. KVA PF: .00 LAGGING
LOSSES THRU FEEDER: 0. KW 0. KVAR 0. KVA

LOAD FROM: 2901 ST2-CLR FEEDER AMPS: 376 VOLTAGE DROP: 8. %VD: .19
PROJECTED POWER FLOW: 2471. KW 1510. KVAR 2896. KVA PF: .85 LAGGING
LOSSES THRU FEEDER: 0. KW 9. KVAR 9. KVA

|

. . . . . . . . . . .. _ - _ _ _ _ _-________ -____-____- - - - -
'

__
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Attachment 69
Ccic 92-E-0065-01

DATE:23 JUL 92 TIME: 7 36 PM PAGE 11Page H d ll
Minimum Loading Conditions (Unit 2 Outage)
SYSTEM VOLT =1.05
ENTERGY OPERATIONS INC.

BALANCED VOLTAGE DROP AND LOAD FLOW ANALYSIS (SPECIAL BUS LOAD REPORT)
o*oce************************************************************************
VOLTAGE EFFECT ON LOADS MODELED TRANSFORMER VOLTAGE DROP MODELED
VOLTAGE DROP CRITERIA: BRANCH = 4.00 % BUS = 5.00
PER UNIT DRIVING VOLTAGE = 1.0500

LOAD BUS: 3005 2B5 DESIGN VOLTAGE: 480 LOAD VOLTAGE: 513 %VD: -6.8
VOLTAGE ANGLE: -2.3 DEGREES-------------------------

PROJECTED SPECIAL BUS LOAD: 361. KH 252. KVAR
LOAD FROM: 2003 2A3 TRANSF AMPS: 496 VOLTAGE DROP: -2. %VD: .52
PROJECTED POWER FLOW: 361. KW 252. KVAR 440. KVA PF: .82 LAGGING
LOSSES THRU TRANSF: 2.1 KW 12.9 KVAR 13.1 KVA

LOAD BUS: 3006 2B6 DESIGN VOLTAGE: 480 LOAD VOLTAGE: 514 %VD: -7.2
VOLTAGE ANGLE: -2.0 DEGREES-------------------------

PROJECTED SPECIAL BUS LOAD: 361. KW 252. KVAR
LOAD FROM: 2004 2A4 TRANSF AMPS: 494 VOLTAGE DROP: -2. %VD: .45
PROJECTED POWER FLOW: 361. KW 252. KVAR 440. KVA PF: .82 LAGGING
LOSSES THRU TRANSF: 2.1 KW 13.4 KVAR 13.6 KVA

LOAD BUS: 3105 B5 *** NO LOAD SPECIFIED ***

LOAD BUS: 3106 B6 *** NO LOAD SPECIFIED ***

17 BUSES

*** T O T A L SYSTEM L0SS ES ***
6. KW 80. KVAR

1

L ,


