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GUIDELINES FOR VOLTAGE DRO?P CALCULATIONS

.

Scparate analyses shdu1d be performed assuming the power source

6}4—4“2-\3-0‘, PAGE |, SH

comT, o v

to safety buses 1S (a) the unit auxiliary trensformr (b)
the startup transformer; &nd (c) other available connections to

the of fsite network one by one 2ssuning the need for clectric

power 15 initiated by (1) an anticipeted transient {0.0-4

unit

trip) or (2) an accident, whichever presents the largest load “

demand situation.

fFor multi-unit ctations a separate analysis should be performed oL
t bzinz enlayzed

for each unit assuming (1) an accident in the url

&

and simultzaneous shuttown of 21l other unite at ihat stztion;

or (2) an enticipeted transient in the unit being anelyzed {e.9s
unit trin) znd simultaneous shutdown of all other urits at that
station, whichever presents the largest 12:¢ derand situztien.

A1) actions the plectric power system ig desioned to automatically
{nitiste should be assumed 1O occur as designed (e.g., automatic

bulk or sequential loading or automatic transfers of bulk

loads

from onc transformer 10 another). Included should be consideration
of starting of large non-safety loeds (e.g., condensate pumps).

Msnual load shedding should not be assumed.

for each event aralyzed, the maximum 1o2d necessitated by

th

event and the mode of operation of the plant at the time of the
event should be assumed in 2ddition to all loeds caused by expected

autoratic actions and manual actions permitted by adinis
procedures. . "

The voltage at the terminals of each safety loa¢ shosld b
calculated based on the above 1icted. considerations and a

trative

o
ssurptions and

based on the assumption that the grid voltage i at the "minimum

expected value". The "minimum expected value" should be
based on the least of the following:

sclected

a. The minimum ctoady-state voltage cxperiencec 2t *he connection

<o the offsite circuit.

. “The minfmum voltege expected at the connection ts the offsite

circuit due to contincency plans which ray resu1s 4N
voltag2 from this grid. b g

raduced

¢. The mininum predicted grid volraoe from griz c-:=iiizy enralysis.

(e.g., Yoad flow ctucies).

In the repart to HRC on this matter the licenses snc.)
actions, including any proposed “Limitang Conciticns ¥
for Technical gpecifications, in responsc 10 gyreric-c
at the connection to the affeite circuit which 15 1eis
"minipue expected value." A copy ef the plant erocecure

reqard gliculd beg provided,

c
0
1

.
.~

S

"
ng

tztoe planned

Onzration”
voliaaqe

2an he

in this
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E The voltage analysis should include documentation for ezch condition
analyzed, of ‘the voltage at the input and output of each transfcrmer
. and at cach intermediate bus between the connection toO the offsite
circuit and the terminals of each safety load. :

8. “The analysis should document the voltage setpoint and any inherent
or adjusteble (with nominal setting) time celay for relays which
(1) initiate or execute automatic transfer of loads from one source
to another; (2) initiate or execute automatic load shedding; or .
(3) initiate or execute automatic load sequencing. - "o

9. The c2lculated voltages at the terminals of each safety load should
‘be compared witn the required voltace range for rormal cperaticn .
and starting of that load. Any identified inadequacies of calculated
voltage require immediate remedial action and notification of NRC.

10. For each case evaluated the calculated voltages on each safoty bus’
should be compared with the voltcge-time setiings for the under-
voltage relays on these safety buses. Ay identified inadequacies
in undervoltage relay settings require jmmediat2 remedial action

and notification of NRC.

1.  To provide assurance that actions taken to assure adegquate voltage
levels for tafety load$ do not result in excessive wvoltage,
‘assuming the maximum expected velue of voltage 2t the connection
to the offsite circuit, 2 determination should be made of K
the maximum voltage expected at the terminals of each safety Toad
and its starting circuit., 1f this voltage exceeds the maximom
voltage rating of any item of safety equipment immediate remedial
action is required and NRC shall be nqtified.

12. Voltage-time settings for undervoltage relays shall be selected .
so 25 to avoid spurious separation of safety buses from offsite
power during plant startup, norma) operation and shutdown due ta

startup and/or operatien of clectric loads. ! by

13. Analysis documentation <should include 2 etstement -of the zssumptions
for each case @naivzed. . .
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NPPD/CNS 161KV SOUKCE VOLTS(HIGH) =5.9% TaP 152,95xV

PROGRAM OBJECTIVE = SHORT CIRCUIT AND VOLTAGE DRCP STUDIES
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RATED XV ON TERMINAL 1 = 152,90

RATED KV ON TERUINAL 2 = 4,16 B V VE
RATED KV ON TERMINAL 3 = 4,16 - "‘ X
MAIN GENFRATOR e _‘
MVA = 0.0 XV s 0,0 B L PN ;' -
SUGTRANSIENT REACTANCE = 0,0 Py X/R RATIO = 0.0 i
TRANSTENT REACTANCE = 0.0 Py RESISTANCE = 0.0 Py .

STEP=UP TRaNSFORMER
MYA = 2.0 x/® RaTlo = 30,00
RFEACTANCE = 0,0 % ON 0,0 MVA BASE

UTILITY SYSTEM

MVA = 10000,00 BASE MVA OF IMPEDANCE =

IMPEQDANCE = .0 PU AT 0,0 DEG.
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INPUT BUS REACTOR DATA

TESM eUS REACTANCE (OHMS)
2 10 0.0 S
2 2o 0.0
2 30 0.005
2 4“0 0.005
3 10 .0
3 20 u,0

INPUT STATION SERVICE TRANSFORMER AND CABLE DATA

TERw  BUS “va REACTANCE
2 21 2,00 S.15 %
2 o2 2.00 S.75 %
3 o1 0.01 0.0 %

UNIT auUXiLIaRY TRANSFORMER TOLERANCE USED
2-WINDING A=W INDING

7.50 % 10,00 %

INPUT UNIT AUXILIARY TRANSFORMER DATA

% REACTANCE

wDnG TERM MVA XuL XuM

3 23 30.9 12.30 12.30
BREAKER TIME DATA

TERM

5

BUS XV
- {CYCLES)
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a.15
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A" o s b e
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R
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0.0 -
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% jl ;
CABLE VALUES ({ 'MS) >
X/R TOLERANCE REACTANCE RESISTAr K& Xy
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6.60 7.50 % 0.00 9.00 416
6.60 1.50 0.8 2.0 0.0 i s
S3CAXER CAPABILITIES (Xa) 1
INT,. “OM. MOM MULT
XLx x/% LY My Lv My Ly my
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VOLTAGE DROP RESULTS _ et =l - PMG_“ of 23
VOLTAGE AT HV TERMINAL OF AUX TRANSF FOR Vv/0 =1.053(PU} ?' s
VOLTAGE AT BUS - :

BUS VOLTAGE VOLTAGE AT MOTOR TERMINAL PERCENTAGE -

Team  RUS KV V/D CASE RUNNING LOAD  STARTING LOAD RUNNING LOAD  STARTING LOAD' AuN STaRT

2 109 .16 1 4,2788 (xV) 3.9586 (XV) 4.2507 (KV) 3.878) (Kv) 106,52  96.96 -
2 20 .16 1 4.2788 (xv) 3.9586 (XV) €.2807 (KV) 3.8783 (xV) 106,52 96,96 —-
2 30 .16 1 4,2788 (¢ 31,9586 (K¥) ¢
2 a0 4,16 1 " a.27e8 (xvd  3.9588 kvt i a: R L ﬁ—-—ﬂl -
2 01 0.48 1 0.4895 (xV) 0.4528 (xv) =
2 i 0,48 1 0,4924 (xv) 0.4555 (xv) ::h
3 10 T 1 $,2209 txv) 4,1552 (V) 2
3 20 s.16 1 4.2209 (KV) 64,1552 (xv) - . — — - ooy
3 01 0.48 1 0.48T0 (xV)  0.479¢ (XV) -
2 10 a8 2 4.2684 (xV) 4.0117 (xV) 4,2582 (xv) 3.9554 (Kv) 106,45 98,89 ‘
2 20 a.16 2 4,2684 (XV) 4.3110 (xV) -
2 30 4,16 2 4.2684 (XV)  4,0110 (xV) L
2 a0 “.16 2 a.2684 (KV)  4.0110 1’V i _E <
2 01 0.48 2 0.4883 (xV) 0,4588 (k) - - - :
2 o2 0.48 2 0.4312 (V) 0.4618 (xV) ‘. -
3 10 a8 2 AIBT VD, 0681 (XV) =
3 20 .16 2 4.2187 (xv) 41861 (xV) - - . - R e : - 4
3 01 0.48 2 0.4868 txV) 0.4807 (xV)
2 10 .16 3 4,276 (xv) 40339 (kv) 1
2 20 4.6 3 4,2714 (KV) 4,0239 (xV) | = s -

1 . - .y - - - - - — - ————— i — - - - -
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: CASE 6 VOLTAGE DAOP WHILE OH STARTUP ST.SER,TR,-<<PUANT NORMAL OPERATITT —1"
s Bk NPPD/CNS 154KV SOURCE VOLTSILOW) =5,0% TaP 152,95xv
e B PROGRAYM OBJECTIVE = VOLTAGE DROP STUDY ONLY ’ ’ g R e A = T "
T e e e e ST TNl -
g e INPUT DaTa
BASE Mva USED FOD CALCULATIONS = 1000,00 B n D e e R S BT / CAC i
SR il _ RATED KY ON_TERMINSL | = 152,90
B i QATED XV ON TERMINAL 2 = 4,16 ! -
RATED KV ON TERMINAL 3 = 4,16 “= T 3 - ) e '
e ™A]N GENFRATOR L= e F ]
f :
L i Mva = 0.0 kv = 0.8 "
) SUATRANSTENT REACTANCE = 0.0  PU  X/R RATIo = 0,0 e T
"t i ___ TRANSIENT REACTANCE = 0,0 Py RESISTANCE 3 0,0 Py _
s
) s,
; STEP-UP TRANSFORMER ]
L wva = 0.0 X/% RATIO = 30,00 = N
T AEACTANCE = 0,0 % ON___0,0 Mva BASE A
& 3 UTILITY SYSTEM ‘ -
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e INPUT_8US FLEVENT DaATA__ PAGE B3 D3
i Tee VALUFS LISTED BELOW ARE ACTUAL INDUT AND NECESSARY ASSUMPTIONS '
' # INTNT(FIFS THE STAQATING MOTOR FOA VOLTAGE DROP STUDY -
o BROGRAM [DENTIFIZATION = MOTOR(1)«STATIC LOAD (4) +GENERRTUR(G) : B
=yUsS NAMEPLATE BRAKE QATED - CABLE tonMS) ~
p————- _TESM_ AaUS WV IDENT _ wWP/KVA WP ¥y X Su3 _ RES EFF R PF S PF__LR/FLC et AL 3 SR
! 2 81 0.48 & MCC-L 475.0 2856 0.,0025  3.,0026 l
‘ 2 01  0.48 & ACCH 500.9 0.48 ™= S s 0.6025 0.0031
[N I O T B T o < R -, L S _D.e8 «850 0,0036  0.00e4S e
‘.
! 2 01 0.48 & mec-e 430.9 0.48 850 0.0036  5.0045 j -
2 01 0.48 & MCCOGI 235.0 0,48 E s 859 T 0,0058 0.0059 &,
2 D2 _ 0.8 1 CODPIR___ 250.0 0,0 _ 0.46 - L900 L850 200 _ S.60 _ 0.0068  0,0005 g
I 2 02 0.48 ] SacPia 125.0 0.0 0.46 4900 850 L2060 6.50 0.0112 ©5.0077 Eg‘
i 2 032 0.8 a scc-T 100,90 0.48 . e .850 0.0016 0,0016 o
‘ r
e R D2 0.4B__6&_MCC=S 480,0 .48 N «850 0.0021  0.0027 y
; 1
2 02 0.08 & MCC-Y 400.0 0.48 «850 0,0032 ¢.0033 ]
2 02 0,88 & MCC-V 290.0 0.48 .450 0,0089 0.0092
2. 0.2__0.,_smucCe¥____ 320, 0.38 .850 0.0046 _ 0.0047 =
g 2 02 0.48 & MCC-MR 200,0 0.48 .850 0,009¢ 0.6112 l L.
3 el 0.8 & Faxg 1.0 D.48 «850 0.0 0.0
e e e oL p e Lo - e X L |
| I
s - - —
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INPUT AUS REACTOR DATA
. TERM__BUS ___ REACTANCE (QMMS) __RESISTAMNCE (0HYS) PALE G4 o ©3
2 10 0.0 0.0 }'
2 20 0.0 9.9 L
2 30 0.005 0,004 -
2 ‘0 0.005 0,004
3 10 0.0 0.0 f
AR e e S ey S N e, . L X
INPUT STATION SERVICE TRANSFORMER AND CZRLE DATA o = o e
CABLE VALUES (OHMS) ~
g __TERW  ABUS  wvA  AFACTANCE  X/R  TOLERANCE REACTANCE RESISTANCE Xy
2 01 2.00 65.60 7.50 % 0.00 0.00 4,16 ‘ g
2 02 2.00 6.60 7.50 &% 0.00 0.00 ‘.16 t
3 21 2.090 £.060 7.50 % 0.0 e.0 0.2 - b
_UMIT suXTLTARY TRANSFORMFR TOLERANCE USED o Jrps s oh . =t ;
*
2-WINDING 3= INDING }.‘ B
7.50 % 12,00 %
IHPUT UNIT AUKILIARY TRANSFORMER DATA BICAKER CAPABILITIES (xay 2:
% REACTANCE INT. MOM. MOM MULY
“DG TEDM MVA KHL X™ X/R LV My LV ny Ly LY
- - =" ; IITL - SRR IR % 0,0 _ 2s5.00 0.0 0.0 6.6 o,0 0.0 0.0 -
|
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S ok - g : s S PAGE £7 oF 23 .
@ THE Ve UES LISTED BELOW ARE ACTUAL [NPUT AND NECESSARY ASSUYPYIONS li
= ® IDENTIFIES THE STARTING MOTOR FOR VOLTAGE DROP STUDY i
% BANGRam INENTIFICATION = MOTOR(1)+STATIC LOAD (&) +GENERATOR(S)
% RUS NAMEPLATE BRAXE RATED © CABLE(OWvS)
@ . TFR®  aus «v INENT HP/KVA He KV X SUB RES _ EFF R PF___ S PF_LR/FLC _ RES REACY
% - 2 01 0.8 & mCC-L 475.0 0.48 .850 9.0025 0.0026 1
% 2 01 0.68 & McceM 50,0 0,48 L850 0.0025 0.0031
“5
———y 2 01  0.48 & McceN 240,0  _  0.e8 : .850 0.0036 _ 0,0065
'22 5 2 01  0.48 & ucC-P 430.0 0.48 .850 0.0036  0.0065 |
> 2 01 0.8 & wcconr 235.0 0.48 .859 9.0058  0.0059 ;.
e . 2 02 0.0 | CROPIE  250.0 0.0 0.8 4900 850,200 S5.50 _0.0066 _ 0.0085 :
‘ 2 02 0.48 1 SacPIa 125,90 .0 .46 .900 850 .200 6.50 0.0112 0.0077
2 0?2 D.88 & MCC-T 100,90 0,48 +850 86,0016 0.0016
Do 2 02 0.68 & MCC-S  AB0.0 0.8 850 0.0021 __0.0027 o
: 2 02 0,48 & wMCC-U 400,0 0.48 o850 0.0032 0.0933 i
2 22 0.48 & MCC-V 200,0 0.68 +850 ' 0.0°8%9  0.0092
' 2 02 0.48 & MCC-W 3200 _0.48 = .850 08,0046  0.00a7 .
2 02 0.88 & MCC-wR 200.. 0.48 L850 4.0090  0.0112 ?
3 o1 T.%8 4 FaxE 1.0 0.48 859 ... 0.0
O i
& 3 o
o
o 1 i = g g
o~ B e S i S -
N y
o R R R R T R
‘ b
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INPUT QuUS REACTOR DATA

L TERw  AuUS REACTANCE (0MMS) RES [STANCE (OHY4S) PAAE 68
N 2 10 0.0 0.9

2 209 0.0 0.0

2 19 0.095 2.004 iy -

z2 a0 ;095 0.00s
® 3 10 0.0 0.0

3 20 0.0 0.0

INPUT STATION SERVICE TRANSFORVER aND CaAALE DATA

i CABLE VALUES (0wMS)
2 FRa  AUS wva REACTANCE  X/R__ TOLERANCE REACTANCE RESISYANCE v
2l 2 01 2.00 5.75 % .60 7.50 % 0.00 0.00 .18
2 e 2 2.00 S.75 % G.560 T.50 % 0.20 ¢.00 8,16
_ 3 01 2.00 0.01 % 6,60 759 % 6.0 0.0 c.0
UNTET aUXTLIARY TRANSFORMFR TOLERANCE USED e e e
b 2-"INNING I-wINDING
: 7.50 % 10,00 % :
= 4 INPUT UNIT AUXTLIARY TRANSFORMER DaTA BIEAKER CAPABILITIES (Xa)
% REACTYANCE INT, oM, HMOM MULY
wno Team MV X XM XLM x/R Ly MV Ly Ny LV "y
3 23 30,0 2.30 12,30 0,0 25.00 0,0 0,0 v.0 0,9 0,0 0.0
HRAEANED TIME OATA
" TEw AUS  AUS NV TRIPPING TIME =~ CONTACY PARTING VTIME 2
(CYCLES) (CYCLES)
2 10 .16 S.0 N 240 e s o i S A SRSt aio B o o -
~O 2 29 .15 5.0 3.0
[ - 2 10 4,186 5.0 3.¢
o - 2 &0 4,15 SO O R |
e o1 0.69 2.0 2.0
(o] e 02 0.48 2.0 2.0
< 3 10 4.16 5.0 3.0 oy S et £6 - NS o
. .3 20 4.16 540 3.0
W 3 01 0.48 2.0 2.0
-

- —

g
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STEADY STATE VOLTASE OROP RESULTS

Paze

> orF 23

7o

VALTAGE AT =V TERMINAL OF AUK TRANSF FOR v/70 = 1.053(PU)

VOLT Y5 aY aus

TERw aus

2 1 0
e 23
- 30
2 LI ]
2 el
2 e 2
3 1 0
3 29
3 01

TATED BUS xV

4,16

ACTUAL BUS VOLTAGE

8. Y151

6,.1151

TSR

4,1151
0.3512
N.6576
4. "R
~ 1BA3

0.,5833

(Kv)
(xvi

V)

(=)
(RS 4]

(Kv)

=xv)
eV
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’

i aus
TEQW  ays wv

v 2 &0 4,18

VNS0 Yood

14PUT auS ELEMENT DaTa
THF VALUES LISTED BFLOW

pace T4 ofF 23

TARE ACTUAL INPUT AND NECESSARY ASSUPTIONS I
e InrNTIFIES THE STaRTING MOTOR FOR VOLTAGE DRCP STUDY i
PROGA2M IDENTIFICATION =~ MOTOR(1)4STATIC LOAD (&) +GENERATOR(6)
NAMEPLATE RAAKE RATED © CABLE fOHNS) o
INENT HPIRVA WP KV X Sus__RES FFF__R PF___ S PF__LR/FLC__RES _ REACT
CSP~19e2  1250,0  1090.% s.00 4905  .850 ,200 6,50 0,9105 0.0079 ! A
4,16 RIMGST 7000,0 0.0 4.00 +900 L850 ,200 S.50 0.0016 0.0025 E 5
. 3 20 4.6 1 RRAGSTe3  7000.0 0,0 4,00 900,850,200 __S.50 _ 0,0018 _ 0.0025
o e S 2 ) S.50_ = ek
- 2 LU 0.48 CRDPlA®S 250,90 e.0 V.46 <900 +«850 200 5.6 0.0068 0.0085 ' o
2 01 0.48 sacPla 125.0 0.0 0.46 2900 o850 L,200 6.0 0,0112 0.9077 S :
e 2 A1 0.68 & MCCex 800,90 0.48 L850 ©,0010 _ 0.0015 __ B,
2 2 0. 0.48 & mCC-L 475.0 .48 .850 0.0025  0.0026 ke
2 o1 0.48 MCC=-v S00.0 C.48 + 858 0.002% 0.0031
¥ 2 o1 0.48 MCC=N 2408 B.as «850 90,0036 0.0045 _ N
1
J 2 LIS D.48 “cC-P 430,0 0,48 «B50 0,0036 0.0085 Sk
2 01 0.48 & MCCOAI 235.0 C.48 850 0,0058 10,0959
14
- 2 02 0.8 CHOP1R 250.0 0.0 __ 0.4s 4900 __.B50 __,200 5,60 __0,0068 _ 0,0085
i I
! 2 92 0.e8 SACP18 125.0 0.0 0.45 +900 L850 .20% 6,50 0,0112 0.0077 [ <
¢ 02 0,48 & mcC-T 170.0 0.40 .850 0.0016  0.0016
. 2 02 0,48 MECSS AB0,0 _ 0.48 ___JBS50_ 08,0021 _ 90,0027
[} i 2 02 0,48 MCC=Y 40,0 0,48 +850 0.0032 0.0033 —‘
o 2 02 0,48 MCC=V 200.0 0.48 . +850 0.0089 0.0092
o o om o 2 02 0.48 & MCCeW _ 320.0 0.48 +650 0,0066  Q.0047_
- 2 02 0,48 & MCCeMR 200,0 0,48 +850 0,0090 0.0112 !
~N 3 01 0,48 4 FaxE 1.0 0.40 850 o T 0.0 0.0 '
|
L}
W

- ——

B

ve . v
- . &
v

- —— — . e e ——— IR
L
& -

g "
L
‘l - - ——
. - ————
@ \



N 2
1%PUT RUS PEACTOR DATa 5
TEST  BUS __ AEACTANCE(OWMS) ___ RESISTANCE (OMYS) “AcE 75 oF 92 -4
2 10 0.0 6.0 =
2 20 0.0 0.0 }
2 19 0.005 0.004 N Y AT O LY, o o e
? P 0.005 0.004 r
3 10 0.0 0.0
3 20 0.0 ol W e ol — Pl BT~ o Y
INPUT STATION SERVICE TRANSFORMER AND CASLE DATA }
CABLE VALUES (OWMS) T
TERY _ RUS RTY RFACTANCE  X/R __ TOLERANCE REACYANCE RES|STanNCE L3 )
2 LS| 2.00 S5.75 % 6.60 7.50 s 0.00 0.00 4,18 § T
2 02 2.00 5.75 % 6.60 7.50 % 0.00 0.00 .18
3 01 2.00 0.01 % £.50 7.50 & 0.0 0.0 0.0 N
UNTTY AUXTLIERY TRANSFOSMER TOLERANCE USED i - - S B W e L P [ S e R
N
]
2-NINDING 3-wINDING L
7.50 % 10.00 % ' *
i
~
o b e ey ey e aieaey “Ee e S s e e 'ﬁ:
14PUT UNTT aUXILTARY TRANSFORMES DATA BIEANER CAPABILITIES (Ka) :
% REACTANCE INT. oM, MOM MULT <
L helsy TER™ “Mva XL XM XM x/8 Ly "y LV Ny Ly -y
~
3 23 30,0 12,30 12,30 Q0 _F808 9.0 0.0 80 . v BN N
| .
AQF a«<FR TIWF Dala
TERy aus HUS XV TRIPPING TIVE CONTALT PARTING TIME S et e e e
(CYCLES) {CYCLES) '
2 19 4,16 S.0 3.0 ; ol =Y
2 20 4,16 5.0 3.0
2 30 4.16 5.0 3.0
= 60 416 A ST
2 L 0,48 2.0 2.0 £
2 02 D.48 2.0 2,0 !
3 10 4,18 Se0 3.0 Eg NG A ™
3 20 4,16 5.0 3.0
3 [ | .48 2.0 2.0
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PASE T2 or 23

i CASE 10 VOLTAGE DA0P WWILE ON MAIN GENERATOR==-PLANT ON HOT STaNDBY
i HEPDICNS 22.05KY SOURCE vOLTS(HIGH) 03 TaP 21xV

PROGRAM OBJCCTIVE = VOLTAGE DROP STUDY ONLY

’
: INPUT DATA

RASE MVA USED F02 CALCULATIONS = 1000,00

e RATEC XV ON_TERMINAL 1 = 210,00
! RATED XY ON TERMINAL 2 = 4,16

RATED XV ON TERMINAL 3 = 4,15

r~_____.4_____MAlN BENERANOR. . .
Mya = 983,00 Y = 22.0
SUBSTRANSIENT REACTANCE = 0.27100 PU /R RATIO = 4,05

TRANSTENT REACTANCE = 0.40700 ®U_____ RESISTANCE =_0,05580 PV __

o o e e —

STEP=UP TRANSFORMER
MVYA = 900,00 X/ RRTIO = 45,20

REACTANCE = 11,55 % ON 900,00 MvA BASE __ __

e S Y

emv—ed
e

1

UTILITY SYSTEM
MyaA = 1e000.00 BASE MVA OF IMPEDANCE = 0.0

st JPEDANCE = o0 PY AT 0,9 _DECe. .
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INPUT 8US REACTCR DATA

PAGE Bl oF D3

e s e o DRI REACTANCE (OHMS)_____ RESISTANCE (OH4S)
2 10 0.9 0.0
2 20 0.0 9.0
» 2 1o 0.005 0.004 ) Gy g
@ 2 & 0.005 0.004
3 .0 0.9 0.0
: D e BB i T i it i B s

INPUT STATION SERVICE TRANSFORMER AND CABLE DATA
@ CABLE VALUES (OWMS) e
e e e TR I R REACYANCE ___ X/R____ TOLERANCE _REACTANCE _RISISTANCE v
]
Z""jg : a1 2.00 5.75 % 6,50 7.50 % 0.00 0.00 .16 ! 5
—— 2 02 2.00 5.75 % 6,50 7.50 % 0.00 0.00 _ 8.8
B“T@ 3 01 0.01 0.0 ¥ 6.60 1.50 % 0.0 0.0 6.0 =
= UNIT_AUXILTARY TRANSFORMER TOLERANCE USED I o e i
Z l 2-WINDING =W INDING L‘ e
F: 7.50 % 10,00 % .
INPUT UNIT AUXILIARY TRANSFORMER DATA BIEAKER CAPABILITIES (KA) i
% REACTANCE INT, HOM., MOM MULT
wNnG TERM MVa XHL XHM XM xX/R Ly L1 L "y Lv L 3
il e R SO 10.00 0,0 __25.00 _ 0,0 0,0 0.0 0.0 Il Bl e oy 2
aREA%ER TIME DATA
- e YERM____ BUS___BUS KV ___TIRIPPING TIvE ____ CONTACY PARTING TInE i
| (CYCLES) tCYCLES) 1!
i
O 2 10 4.18 5.0 3.0
o 2 20 4. 16 S0 3.0
2 30 4.16 5.0 3.0
. = 3 e A0 &6 Bl o oo e e e
e 2 91 048 2.9 2.0 I
- 2 62 0.48 2.0 2.0 3
3 1 0 4.16 5.0 3.0
N 3 20 4.16 5.0 3.0 )
I 3 21 0.48 2.0 2.0
WD)~ e e e e e — C
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€ASE 11 VOLTAGE DANP WHILE OM MalV GENERATOR=<-PLAMY NORVAL DPERATION -

(CD) HPPOZCNS 21.64V  SOURCE VOLTS(LOW) 0% TAP 2Ixv

PRIGaM VAJECTIYE = VOLTAGE DROP STUDY ONLY

r—
@" : IMEUT naTa
{
5@ AASE “ya USFD FO3 CALCULATIONS = 1000,00 -
e RATFD ®KV ON TERMINAL 1 = 21¢,00 o
@ EATEN KV OM TERUINaL 2 = 4.6 ' a1
% RATED XV OW TERWMIMAL 3 = 4,16 :
B “Al® GENERATOR $
: R et paT g+
— wa = 983,00 KV = 22.0 e
SUATIANSTIENT REACTANCE = 0,27100 PU X/R RATIO = .05 e
i TRANSIENT REACTANCE = 0,407C0 Py PESISTANCE = 0.05580 PU bt Ee .
STES-UP T2sNSFOAYER : i
MqyaA = 900,00 X790 RATIO0 = 46,20 !
QFACTANCE = 11.55 % ON 900,00 Mva BASE ’
e ' =T S = T i,
t UTELITY SYSTe™ by
M7a = 1000000 BaSE »va OF [MPEDANCE = 0.0
: THOFNANCE = 0 ey oar 0,0 DEA, . . -
" |
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R ———— o - -

NOUT BUS ELFMENT DATA : it - = PAcz B7 ¢F 23
Tue VALUES LISTEN AFELOW afE aCTUAL INPUT aND NECESSARY ASSUNPY] !

((: - ® e TIFITS TaE STARTING MOTOR FOR VOLTAGE NROP STUpY ¥
PANGAAA IOFNTIFICATION = MOTOR{1)«STATIC LOAD (&) GENERATOR(6)
EG'
e wus NAME DL ATF  Hiax] RATED CABLE tOHMS) ut
- TFae aus K 1OERT HP /XA WP m¥ X Sua _ RES EFF R PF S PF_LR/FLC RES  REACT
—_— } 2 01 n.é8 MCC-L 475.0 0.48 .850 0.0025 0.002& <)
=) :
:é 2 513 n.a8 MCC-4 S00.90 0.48 850 2,083 0,003} w
‘?KJJ N 2 01 0,48 MCC-N 240,0 B 0.48 .850 e 0.0036  0.004S
| e :
Z i 2 021 D.a% MCC-P 430,90 .48 .850 0.0036  0.00s5 a8
E 2 % 3 0,48 MCCOs61 235,0 V.49 .850 0.0954 0.0059 .
F ey 2 02 N.48 cPnP1B 250.0 0.0 = w.46 — <900 850  ,200 S.60 0.0068 0.0085 __‘f
AR 2 0 2 0,48 SaCPin 125.9 0.9 N.5886 2900 BT «200 6.50 0.0112 0.0077 ~‘
2 02 0.59 McCc-v 100,0 0.48 .850 0,0%016 0.0016 :
Sl 2 D2 0.48 MCC=S 480,00 0.8 .85e __8.0021 o.0027
2 o2 D.58 Hoe=-y 400,90 0.4A +850n 0,0032 2,0033 [5
2 a2 Daeid “cC-v 200.¢ .48 +«850 0.0089 0.0092
. 2 92 083 e MCCew 320,90  u.An K50 0,0046  0.0047 '
& 02 C.%0 ACC=Ma 2u0,.0 n.s3 «850 0.0090 0.0112 ! <
3 0} 0. 48 FAKE 1.9 0,48 «0 9,0 0.v
o o e e R
o |
o
| =
o . b L R TE bl r AT ERROERCY.
1 |
wn :
on




oha Y
%. [WPUT BUS REACTOR DATA
@ L=l TEAM  AUS _ REACTAMCE(DMMS)  RESISTANCE (DMYS) PAse 88 oF 23 i
; 2 10 0.0 5,0
@ t 2 20 0.0 0,0 j‘ "
% 2 3o 2,005 0.004 SR ] e .
L 2 &0 9.005 u.00s
3 10 0.0 0.0 o
B g 3 20 0.0 D X S o e ,
=9 - 2}
— T4PUT STATION SERVICE TRANSFORMER aND C2BLE DATA
@ . CA3LE VALUES (0mMS} -
= e TER:  AUS ava REACTANCE X/R_ TULERAMCE  REACTANCE RESISTanCE Xy
2 ; 2 o1 2.00 S.7% & 6.60 7.50 % .00 .00 “.1s f ~
2 22 2,00 5.75 % 5.60 7.50 % 0.00 2.00 4.186 !
% i ERE I 2.00 0.01 3 6.69 7.50 0.0 0.0 0.0 <
R . s USTT AURILTARY TRANSFORMEN TOLERANCE USED 1 - . . ) _i
2-4INDING 3-4IND TG
7.50 % 10,00 % )
PWPUT UNTT AUXILTARY TRANSFORAER DATA BIEAKER CAPARILITIES (Ka) i
$ WEaZTANCE INT, oM, MOM MULTY
“noG Yeaw mya A X M /R LV My LV Yy v My
3 23 39.0 12.50 10,00 0.0 25,00 0,0 0.0 0.0 0.0 0.0 0.0 e "'
RREAKER TIVE DATA i
TEBs fUS  AUS <V TRIPPING TIWE  CONTACT PARTING TIVE gsn RIS L *
. (CYCLES) (CYCLES) i oy
I
~O 2 10 4,16 5.0 3,0 :
. - 2 20 416 5.0 3.0
, o 2 n 4.6 S0 3,0
| P ) S0 Nt 3.0 - i
Q 1 s T | Haebtt % Cum ‘ ;
| = 2 0@ n.4n 2.0 2,0 4
| f 3 p o9 st e 34 Y
| " 3 ? 4.6 ) 3.0
ek A LI I 0.4n A S0
(@ o
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