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Separa'te analyses should be performed assuming the power source,

,-
-

(' l. )
to safety buses is (a) the unit auxiliary transform 2r; (b

-

the startup trartsformer; and.(c) other available connections to
.

.

the of fsite network one by one assuming the need for electric(e.g., unit * *

. power.is initiated by-(l) an anticipated transienttrip) or (2) an accident, whichever presents the.. largest load
.. ..

' '
'

.-
- .. .

demand situation..

4' -
'

For multi-unit stations a separate analysis should be performedfor each unit assuming (1) an eccident in the unit being enlayzed
.

'-,

2.

and simulteneous snutdown of'a!! .other unite, at i.1ut station;or (2) an enticipated transient 'in the unit being analyzed. (e.g. ,
.

unit trip.) and simultaneous shutdown of all other un{ts at that
station, whichever presents ~ the largest lcad derand situation. ~

-
.

All actions the electric power system is desioned to automatically
. .

initiate should be' assumed to occur as designed (e.g. , automatic3.*

bulk or sequential loading or automatic transfers of bulk loads
. .

Included should be consideration
.

f rom one transformer to another).
*

of starting of large non-safety loads (e.g. , condensate pumps).
-

. . .
|.

Minual load ' shedding should not be assumed.4.

For each event ainlyzed, the maximum load necessitated .by the
event and the mode of operation of the plant at the time of the( 5.

event should be assumed in addition to all loads cd.used .by expected
'

automatic actions and manual actions permitted by adninistrative .
.
.

procedures.

The voltage at the terminals of each safety load should becalculated based on the above listed..c'onsiderations and assumptions and6.

based on the assismption that the grid voltage is at the "minimumThe " minimum expected value" should be selected
'

'

expected value".
based on the least of the following:
~ The minimum steady-state voltage experiencee at the connection*

-
.

.a.
to -the of fsite circuit.'

ihe minimum;. voltage expected at 'the connection t0 the offsite
'

-

|

circuit due -to contingency plans which ray resul; -in redJcedb.~
' -

' -
-

,

voltage from this grid.
sta:ility analy' sis, j-

'The minimum predic'ted grid voltage f rom gri: |c.
(e.g. , load flow studi es ) .

actions , including any proposed " Limiting Conditions for Operation"in the report to NRC on this matter the licensee sh'c ld state planned
'

'

for Technical Specifications, in response to egerie cin; voltnge
'

.

at the connection to the offsite circuit which is leis tnan theA copy of the plant erocedure in this
,

l ,-
,

"minir.am expected value."'

reggrdshculdbeprovided. 9 000 EL
~. -



_.

. .
' c.s s.u . u ~ . p , ,, ', ,*- -,.

".
'. . . . . . . - .

- .-

-
,

., .** ,
.

, ...., , ,_
. .

.'.-2-~ * .
-

.
- .

..

The- . oltage analysis should inc1'ude document'ition -for eac'h condition.( .7. analyzed, of the voltage at the input and output of each transformer
v .

. and at each int.crmediate bus between the connection to the of fsite.

circuit and the terminals of each safety load.
,.. ,,

The analysis should document the voltage setpoint and any in' hereNtg'

or adjustable (with nominal setting) time oelay for relays which8...

(1) initiate or execute automatic transfer of loads from one source |
. '

to another; (2) initiate or axecute automatic 1oad shedding; or
' ..

''
,

-

(3) initiate or execute-automatic load sequencing.
. ,,

l f each safety load should .

.The calculated voltages at the temina s o
be compared witn the required voltage range for r.onr.al operationAny identified inadequacies of calculated

9. -

and starting of that load.
voltage require irrenediate remedial action and notification of HRC. i

,

*
I

. *

I.

For each case evaluated the calculated voltages on each safety bus-
should be compared with the voltsge-time settings for the under-10.'

kiy identified inadequaciesvoltage relays on these safety buses,
in undervoltage relay settings require immediate remedial action-

'-'
-

and notification of HRC. .. i*

.

To provide assurance that actions taken ,to assur'e adequate voltage11.{ levels for safety loads do not result in excessive voltage, l

assuming the maximum expected value of voltage at'the connection I

to the offsite circuit, a dctermination should be made of.

the maximum voltage expected at the terminals of each, safety 1oad
.

and its starting circuit. If this voltage exceeds the may.imuin -
..

voltage rating of any item of safety equipment ignediate remedial
.

action is required and.NRC shall be notified.'

.-
.,.

Voltage-time settin'gs for undervoltage relays shall be selected .
so as to avoid spurious separation of safety buses from offsite12.

power during plant startup, normal operation and shutdown.due to
'

startup and/or operation of electric loads.
.,

. ,

.

Analysis tiocu~entation.should include o statement..of the assur:ptions13. . .

for each case analyzed. .

. .
. . .

.

-
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i> - r- -- - CASE 5 VOLTAGE OR00 WHILE ON ST ARTUP ST.SER.TR.-------PL ANT-CWWOT-ST ANOBV --i -

t

9 j NPp0/ CMS 161MV SOURCE VOLTS (HIGHI -S . 'J 5 TAP 152.95KV

PROGRAM OBJECTIVE - SHORT CIRCUIT ANO VOLTAGE DRCP STUDIES
'- - - - - - -'

3
- *

! IN#UT DATA .-q
t

Q} BASE M1A USED FOR CALCULATIONS * 1000.00
- - - --

-

'n,~

RATED KV ON TERMINAL 1 = 152.90
.. _ _

. c3 * RATED KV ON TER'tINAL 2 = 4.16
.-

j i

RATED MV ON TERMINAL 3 = 4.16 - -- - -- ~~- --~~ ~ - - - -
.

,

"'

O
-

MAIN GENERATOR
*

t- -
-

ii -
e MVA = 0.0 MV = 0.0.) 11'

SO9 TRANSIENT REACTANCE = 0.0 PU X/R RATIO =- 0.0 - - - - - 1

(9 TRANSIENT REACTANCE = 0.0 PU RESISTANCE = 0.0 PU
:.[-' l '.STEP-UP TRANSFOR*ERgg .-

0.0 X/R RATIO = 3b.00 -- - -- - - -

MVA =

O -

REACTANCE = 0.0 % ON 0.0 MVA BASE

g UTILITY SYSTEM

10000.00 BASE MVA 0F IMPEDANCE = 0.0MVA =

k
IM*EDANCE = .0 PU AT 0.0 DEG.
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INPUT BUS REACTOR DATA
-.-

*
TERM EUS REACTANCEt0MMSI RESISTANCE (OH15) pac,E 47op g

- - - -

|- g.- - -- 2 10 0.0 - 0. 0 ---
i 2 20 0.0 0.0 -

~

' 2 30 0.005 0.004
+ - - ~ ~

2 4 0 0.005 0.004 - - - - ' - - - - - --

.m 3 10 2.0 0.0 >-

3 20 d.0 0.0
~

-
.-

,

-- - - * ' - *

INPUT STATION SERVICE TRANSFORMER AND CABLE DATA .

CA8LE VALUES (CFMSI em

TER*4 BUS MVA REACTANCE X/R TOLERANCE REACTANCE'' #ESIST ArP.D KV

m ! 2 01 2.00 5.75 % 6.60 7.50 5 0.00 0.00 4.16 -.

' 2 02 2.00 5.75 s 6.60 7.50 % 0 00 0 00 4.16
3 01 0.01 0.0 % 6.60 7.50 1 0.0 00 0.0 - - -

.~..
_.,,

, "'
Ur4IT Aut!LI ARY TRANSFORMER TOLERANCE USED

, . . ,.

b-S 2-WINDING 3-W[NDING
!)~

7.50 5 10.00 5 - -- - - - - - - - - - - - - - - - - - - - !
.

- -

|-$- i
*

INpVT UNIT AUXILIARY TRANSFORMER DATA B'4C44ER CAPABILITIES- (KAl
1 REACTANCE 1 *a f . MOM. M0M MULT M'

WOG TERM MVA XML XMM NLM X/R LV- MV LV MV - LV MV

3 23 30.0 12.30 12.30 0.0 2h.00 0.0 0.0 0.0 0.0 0.0 0.0
,

.

| |
:

BREAKER TIME DATA
- - - - - - - --

'

TERM BUS BUS MV TRIPPING TIME CONTACT PARTING TIME: -
-

-- -- - -- tCYCLES) ---- I C Y CL E S I ----
'-

2 10 4.16 5.0 3.0
2 20 4.16 5.0 3.0 - - - - -- --

2 30 4.16 5.0 3.0
2 40 4.16 5.0 3.0

W 2 01 0.48 2.0 -- -- - - 2 . 0 -- -. - - -

2 02 0.48 2.0 2.0Q | *

3 10 4.16 5.0 3.0'
g

3 20 A.16 5.0 3.0 - -- - - - - - - - - - - - ' - -

O 3 01 0.48 20 2.0
*

.
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VOLTAGE DRDO RESULTS PAAG d6 of.93'

|
'

.

a. WOLTAGE AT HV TERMINAL 0F AUX TRANSF FOR V/D =1.053tPU) ~

'~

VOLTAGE AT BUS
-'' -

% BUS VOLTAGE vet.TAGE AT MOTOR TERMINAL PERCENTAGE e

TERM RUS KV V/D CASE RUNNING LOAD STARTING LOAD RUMNING LOAD STARTING LO4Di RUN. START

m 2 10 4.16 1 4.2788 (KV) 3.9586 (KV) 4.2607 IKV) .3.8783 tKvt 106.52 96.96. -

.
'--

2 20 4.16 1 4.2788 (Kv3 3.95S6 (KV) 4.2607 IKvl -3.8783 IKv) 106.52 96.96 -

^ r
''

2 30 4.16 1 4.2788 IKV) 3.9586 (KV)

| 2 4 0 4.16 1 4.2788 (KV) 3.9586 (KVI e3

2 01 0.48 1 0.4895 (Kyl 0.4528 tKvl
- - - - - - - - - - - - - - - --

.

7em *-'
2 02 0.48 1 0.4924 (Kyl 0.4555 (KV)

!
m j 3 10 4.16 1 4.2209 (KV) 4.1552 (KV) ; r;

3 20 4.16 1 4.2209 (KV) 4.1552 (Kvl - ---- --- -- - - - - ~ - - " -- - ~-;E
s
' '

3 0 1 0.48 1 0.4870 (Kyl 0.4794 (KV)
. . . . .

-Qtg 2 10 4.16 2 4.2684 (Kvs 4.0110 (KV3 4.2582 (KVI 3.9554 IKvl 106.45 98.89
.,
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PA&E We oF @voLI_ AGE _ r"* RESULLs l
' VOLTAGE A7 HV TERMINAL OF AUX TRANSF FOR V/O =1.007tPul

-

b h --- -- - . - ._ _ . . . _ . . . _ _ . , _ . . . . . . _ _ .

^
'' 005 VOLTAGE V0LTAGE AT st0 TOR TERMINAL PERCENTAGE

= - T EP'! _._ _a95 KV V/D_ CASE outeING LOAD STARTf MG LOAO RUMNING LOAD STARTING LO43 RON STARf

2 10 '4.16 1 3.9525 (Kvl 3.6496 (Kyl 3.9358 (Kvl 3.5755 tKVI 98.39' ;89.39 ^

l I '~ ~

7M
' '

2 20 4.16 1 3.9525 IKvl 3.6496 (KVD 3.9358 (Kvl' J.5755 (Kyl 98.39 89.39
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3 0 1 0.48 1 0.4610 (KVD 0.4540 (KVD

I is
+
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.

2 e1 0.40 4 MCC-4 500.0 0.48 .850 0.0025 0.0031

[ 's e
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, | THE VnLUES t.lSTED R QOW
_ . . . _ _ _ ._ _ _ _ _ _

PA M M @ D8
- . INPUT A95 ELE *ENT 04TA .

_ARE ACTUAL INDUT AMO NECESSARY_ . _ _ . _ _ , _ _ _ _ASSU4PTIONS !_
InENTIFIES THE STARTING MOT 04 F04 VOLTAGE DRCP STUDY! *

PQOGa44 IDENTIFICATION - MOTORitt, STATIC LO4D (4).GENERATORt61 .

^

RUS tlAMEPLATE BRAKE RATED * CARI.EtnHMS)*

$ PF J R/__(C RES __ #EACTFTrew .nUS MV IDENT HP/MVA HP KV X SU ( _R(S EFF R PF
,

~ '
^

2 4 0 4.16 1 CSP-19*2 1250.0 1990.; 4.00 900 .850 .200 6.50 0.0105 0 0079

3 10 4.16 1 49MGsf 7000.0 0.0 4.00 .900 .850 .200 5.50 0.001R 0.0025 ' l.
c

~ 3 20 4.16 1 An'4GSf * 3 7000.0 0.0 4.00 .900 .850 ,200 5.50 0.0018 _ ,0.0025

%a
- 2 0 1 0.48 i CADPIA*4 250.0 0.0 0.46 .900 .850 .200 5.60 0.0068 0.0085 ^

'

2 0 1 0.48 i SACPla 125.0 0.0 0.46
~

.900 .850 .200 6.* 0 0.0112 0.9077 ]. , *

_ . _, . 2 0 1 0.48 4 PCC-k __,___ 600.0 0.48 .850 0.0010._ 0.0015 f
7 2 ei 0.48 4 MCC-L 475.0 0.48 .850 0.0025 0.0026 7

m

2 0 1 0.48 4 MCC-w 500.0 0.48 .e50 0.0025 0.0031
(
q

:

2 9.1 0. 4 8 . 4. **C C-*4 240.0 0.48 .850 0.0036_,_0.0045 ,

p
.

, _ _ . .

N. *.3 ! 2 0 1 0.48 4 MCC-9 430.0 0.48 850 0.0036 0.0045

2 0 1 0.48 4 McCont 235.0 0 48 .850
''

O.0058 0.0059
C3

_ . . . ._.2 02 0.49 1 CkOPIR .,__. 250.0 0.0 0.46 900 .850 .200 _5 60 0.0068.,_._O.0085

! 2 02 0.48 1 SACp!B 125.0 0.0 0.46 .000 .850 .20* 6.50 0.0112 0.0077 (L ..*

. 2 0 2 0.40 4 MCC-T 100.0 0.48 .850 0.0016 0.0016

_ _ , _ _ _
2 0 2 0.49 * ** C C-S . 4e0.0 _ _0.48 .850 0.0021_; 0.0027,

-

i 2 n2 0.48 4 MCC-U 400.0 0.48 .850 0.0032 0.0033 ig
.850 0.0089 0.0092O 2 02 0.48 4 $tCC-v 200.0 0.48 *

O
Q _

_. ._ 2 0.2 0.48 4 HCC-W_ 320.0 0.48 .650 0.0046 _ 0 0047
:

, . t 2 02 0.45 4 MCC-H 200.0 0.48 850 0.0090' 0.0112*
- 4

.' ' " 0. 0 - 0.0
'' ~ ~ ~ ~

N 3 01 0.48 4FME 1.0 0.48 .850
* .

, , . -. ,. . . - . . -
,

,

| ... . .. .
__ . _ _ . . . . . . _. _ _ _ _ . _ _ . . _

,
,. .

. * > .

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

t : W%r ;
'[ -* * **-*

*? " ''*" i... . . . . _. ._ _ . . . . . . _

. n .
. .- ..m w L_ _. ,

1 4,, -

.
.
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Input RUS DEACTOR DATA g

6b OS % ~
.- ._ ._.. __ TE**. OVS REACTANCEt0HMS1 RE515TANCEt0H4$1

!i 2 10 0.0 0.0 ^'
I 2 20 0.0 0.0. i

~l 2 30 0.005 0.004

.
2 4 0 0.095 0.004

~ ~ ~ ' ' ~ ~ ~~~ ~ ~ ~ ~ ~ ' ~ ~ ~

3 10 0.0 0.0
,.

3 20 . 0.0 . _ , _ o.0 _ _c..
,1i ja

INPUT ST4T10N SERVICE TRANSFORMER AND CARLE DATA
~ ~

j ,i

- CABLE VALUES 10HMS) . C' .' ''

. _ . . _ . - - TER4.._ RUS ,_ ___ uV4, _, REACTANCE. X/R T OLER.ANCE___R. E A C T.A NC C._,.R ES I S T ANCE' MV

' #
2 01 2.00 5.75 % 6.60 7.50 % 0.00 0.00 4.16 - ?

M 2 02 2.00 5.75 % 6.60 7.50 s 0.00 0 00 4.16
3 01 2.00 0.01 % 6.60 7.50 4 00 00 0.0 .

' ' . "
$UNIT AVAILIARY TRANSFoqMER TOLERANCE USED. . _ _ _ . . _ _ _

|}C~ b-
,. _

'

f7 2-w!NDING 3-WINDING

, , ,
.. ..- .. .- . _ 7

9 C
. - _ . .

, l'FUT UNIT AVE!LIARY TRANSFORMEP OATA .BREAMER CAPABILITIES (Mal. d.
% REACTANCE INT. 40M. MOM Mutt ,c

NDG TERM MVA KHL X4M XLM X/4 LV MV LV HV Lv MV '

) l
3 23 30.0 12 30 12.30 0.0 . 25.00 _ 0.0._. _ 0.0 _. 0.0 0.V 0.0 0.0

E -

'
.

stqE a < E R T!uE DATA

. TER4 GUS MOS KV __ TRIPPING Tlug ,,,. . CONTACT P43 TING ]]4E _ , , , _ _ ,
I

. ICYCLESI (CYCLES)
t

-
-

2 19 4.16 50 3.0 ._. . _.. . . __ a
2 20 a.16 5.0 3.0

C 2 30 4.16 5.0 3.0
O . _ . _ _ _ . 2 _.. 4 0 _ 4 .16 . .__ _ . 5.0 3.0.

I. . . . . 2 0 t o.as 2.0 2.0O ! 2 02 0.48 ?.0 2.0
O 3 10 4.16 5.0 3.0 . . . . . , . . . . . . . .

3 -20 4.16 5.0 3.0'
s, .

3 0 1 0.48 2.0 2.04
4 , _ . - . . . .. .. ___ .._ -.

q .- ..

.O -
,

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

{4
V j 6W

,,

, L _ . . _ . . _ . ._. = _ . . -..,....2 . . . . . . . .. & - --

9 g .,-.~.-
.

. . _

___.--___c___--_- , - - _ _ . _ - _ _ - - . _ _ _ _ _ _ _ _ _ _ - . _ _ - _ _ _ _ _ . _ . - - - - - - _ _ _ _ _ _ _ _ _ _ __ - _ . _ - _ . _ = _ _ - _ _ _ _ _ .
, - - ~ ~ - +-
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CASE 10 VOLTAGE DROP WHILE ON MAIN GENERATOR... PLANT DN HOT STAND 9Y '

, f4 PPD /CNS 22.054V SOURCE VOLTStHIGH) 05 TAP 21MV

PROGGAM OBJ!CTIVE = VOLTAGE DROP STOOf ONLY ,
.

. A
.. .. . . .-

'

P ~ BASE MVA USED F00 CALCULATIONS = 1000.00
,

RATE ||_KV O t TERMINAL _1.=.210.00
7 "

7M ^ ! RATED MV ON TERMINAL 2 = 4.16

RATED MV ON TERM 1 MAL 3 = 4.16
' .

$',

|} S4AIN. GENERATOR *

'I ['MYA = 983.00 MV = 22.0
9

s

SU9TRANS][NT REACTANCE = 0.2T100 PO ,_ , N/R RATIO = 4.05 _
. _ _ . . . _ . . _ _ - _ . . . _ . . _ _ _ . _ _ - ,

,
,

_. TRANSIENT REACTANCE.=.0.40T00.00 RESISTANCE =.0.05550_PV _,

I,,.

'~g g

STEP UP TRANSFORMER

e4v 4 = 900.00 x/4 RATIO = 46.20 .,'
-

.oEACTANCE =. 11.55.5 01._900.00.MVA DASE.-

| UTILITY SYSTEM
-

10000.00 BASE MVA 0F IMPEDANCE = 0.0
. . . .

MVA = ,

s

IMPECANCE =. 0 Pu .AL _0. 0._.0EG.
y
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