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Objective

The primary objective of this analysis is to verify that the
reconiiguration of the offsite power system is capable of
withstanding worst case faults without exceeding the allowable
fault duties of the breakers per Design Criteria. Not
included in the scope of this analysis is the determination of
short circuit duties for two configurations: when transformer
#11 (UAT) is the supply for the auxiliary system, and when the
emergency diesels are the sole supply to the 480 volt busses.
These two configurations are not effected by the changes to
the offsite power system made during EWR 4525.

A detailed description of the scope for the proposed Offsite
Power Reconfiguration Modifications can be found in the Design
Criteria (Ref. 2.1).

The fault currents will be calculated using the PSS/U (Version
3.1) computer program with the Ginna Station distribution
system modeled. The program uses standard fault current
solution techniques as described in the user's manual,
Reference 3.6, and has been verified as a valid modeling tool
in Design Analysis 4525-3, Ref. 3.2. '

The fault currents calculated by the program are for system
conditions specified by the user for each of the 4160 volt and
480 volt buses. The resultant fault currents output by the
program will be analyzed to ensure that they do not exceed the
momentary and interrupting duties of the circuit breakers.

The fault currents calculated by the PSS/U for the offsite
power reconfiguration will be compared to values previously
calculated for the existing system to show that the new
configuration does not significantly change available fault
currents.

Design Inputs

Design Criteria, EWR 4525, Revisibn 4, December 8, 1989.
Safety Analysis, EWR 4525, Revision 6, December 11, 1989.
Referenced Documents
Drawings:

33013-652, Rev. 8, 480 Volt One-Line' Diagram

10904 Series
-164, -165, -166, 480 Volt Motor Control Center 1iC
n Analysis Revision 1
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4.2

4.3

4.3.1

4.3.2

voltage circuit breakers rated on a total current basis."

ANSI C37.6-1966, "Schedules of preferred ratings for ac high
voltage circuit breakers 'rated on a total current basis."

Assumptions

Since the 4 kv electrical distribution system is resistively
grounded, the worst case fault current will be the three-phase
bolted fault. Transformers 12A and 12B have 4 ohm neutral
grounding resistors which limit the phase-to ground fault
currents to less than 600 amps, as shown on Ref. 3.5 Drawing
33013-1724. The 480 volt system at Ginna is an ungrounded
delta-delta system. This configuration results in negligible
phase~to-ground fault currents on the 480 volt side.

Fault currents will be calculated using the PSS/U program,
version 3.1, from PTI. This program calculated fault currents
(E/X), and uses that to calculate interrupting and momentary
duties in activity BKDY.

To make the results of the PTI activity BKDY consistent with
ANSI C37.010, the cases and results must be manipulated as
follows:

For calculating the true interrupting duties of 4160V
breakers, the motor data dictionary file will be altered
so that the sub-transient reactance (x"d) for the motors
is multiplied by 1.5 (x"d is assumed equal to 0.2 P.U.).
This reflects the multiplying factor required by the
table in section 5.4.1, p. 40, of ANSI C37.010-1979. PTI
pexsonnel confirmed that this method is appropriate. In
addition, another multiplying factor is applied to E/X
for derating depending on the X/R ratio of the system as
seen at the fault location. For the breakers rated on a
Symmetrical Current Basis, this multiplier is calculated
by the PSS/U program. Multiplying factor F2 will be used
to reflect remoteness from a generator. :© 4160 Volt
breakers rated on a Total Current Basis have a different
X/R multiplying factor. The PSS/U program does not
calculate this, so the multiplying factor will be taken
from the X/R curve in ANSI C37.5 Ref. 3.15 Figure 3.
This factor will then be multiplied by the E/X short
circuit current calculated by PSS/U. (Sections 6.1.1 and
6.1.2 define which breakers are rated "Symmetrical' and
which are rated "“Total').

For calculating the, momentary duties of 4160 volt

Design Analysis Revision 1
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5.2

5.3

o
[

6.1.3

tv

version 3.1.

Ginna sStation offsite power supply and onsite power
distribution system and loads have been modeled
adequately as shown in Ref. 3.2.

The program results for interrupting and momentary duties for
the breakers are somewhat inconsistent with the applicable
ANSI/IEEE standards. PSS/U outputs of the BKDY activities
have been manipulated as described in section 4.3 and as
applied to the cases of section 6.

Analysis

The breaker ratings that will determine the maximum fault
currents that can be sustained are determined per the methods
of the ANSI standards of Ref. 3.10, 3.12, and 3.16. Using
references 3.1, 3.3, and 3.4, we can determine which standard
breakers to consider for each bus fault. Attachment 1 shows
the configuration and breaker types of the 4 kv system.

The Westinghouse type SO0DH350 breakers at 4160 v busses
1lA, 11B, 12A, and 12B are rated on a "Total Current
Basis" (ref. 3.14) and have the following short circuit
ratings. The Interrupting Rating is per ref. 3.4. The
Momentary Rating for Total Rated breakers is 1.6 times
the Max. Interrupting Rating. This is confirmed by Ref.
3.17 which 1lists the Preferred Rating for this type
breaker.

Interrupting Rating at 4.16kv = 48,000 amps RMS
Maximum Interrupting Rating = 50,000 amps RMS
Momentary Rating = 80,000 amps RMS

The Powell type 5PV350-2 breakers (12AX,12AY, 12BX, AND
12BY) are rated on a "Symmetrical Current Basis" (Ref.
3.13) and have the following short circuit ratings (see
Ref. 3.9 and 3.10 for the detailed explanation of
ratings).

Interrupting Rating at 4.76kv = 41,000 amps RMS
Interrupting Rating at 4.16kv = 46,900 amps RMS
Close & Latch Rating = 78,000 amps RMS

480 Volt breakers off of busses 13, 14, 15, 16, 17, and
18 and MCCs 1C and 1D have fault current capabilities
based on Ref. 3.3 and Ref. 3.14 . The breakers to be
evaluated for each bus are the smallest breaker off of
that bus, assuming the fault on the opposite side of the

Design Analysis Revision 1
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6.3.1

6.3.2

interrupting duties and momentary duties. For 480 volt
buses, one run to determine the symmetrical duty and the
X/R ratio will be made for each bus.

4160 volt Interrupting Duties:

Using case ESCM9CI which utilizes the modified motor
dictionary data that substitutes 1.5 x"d for x"d, 4160
volt interrupting duties are calculated by PSS/U.
Breakers from busses 11A, 11B, 12A, 12B to the SSTs and
motors are the Total rated breakers. The Total
Interrupting duty is determined by multiplying the short
circuit current E/X by the X/R derating factor taken from
ANSI C37.5 as explained in 4.3.1. These breakers will be
evaluated by simulating faults at the busses 11A, 11B,
12A, 12B. See Attachment 2 for PSS/U results and
application of the X/R derating.

The symmetrical interrupting duties of the breakers at
12AX, 12AY, 12BX, and 12BY can be determined from the
PSS/U calculations at buses 12A and 12B. The results
show the contributions through the X- or Y- winding
breakers. Since we have shown that transformer 12B will
have the worst fault currents, the 12BX and 12BY results
will be used to evaluate 12AX and 12AY. Refer to the
Attachment 2 column titled Interrupting Duty, F2*E/X
for these symmetrically rated breakers.

All ratings shown are described in section 6.1.1 and
6.1.2.

Ihterrupting Interrupting Ratings
Bus Duty (amps) (amps) (@4.16kv) % Duty

11A 36,731 : 48,000 76.5
11B 36,805 48,000 76.7
12a 36,731 48,000 76.5
128 36.805 48,000 76.7
12BX 28,961 46,900 61.8
12BY 28,665 46,900 61.1
122X 28,961 46,900 . 61.8
12AY 28,665 46,900 61l.1

4160 Volt Close-and-Latch (momentary) Duties:-

Using case ESCM9C, 4160 volt momentary duties are
calculated using the results of PSS/U. The PSS/U case
rvesults are in Attachment 3. Per section 4.3.2, the’
actual momentary duty is calculated by multiplying the

Design Analysis Revision 1 N
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6.3.4

Short <iicuit contribution = 4 times Full Load
anps
= 1248 amps

Thi.s additional fault current of 1248 amps, when added to
the fault current calculated above, does not cause the
MCC breaker ratings to be exceeded, and a 15% margin
still exists. The impact on the 480 and 4160 volt Busses
margins will be even smaller. Future revisions of the
computer model will include these motors to add their
contribution to this calculation.

4160 Volt Duties with A-B Breaker Closed

Case ESCMSC will be modified to close the A-B bus tie
breaker, forming case ESCM9CAB. The fault duty
calculation will assume no motors, as the A-B tie is only
closed during a shutdown condition. Without the
corrections for motor contributions, the results of a
single case can be used  for both interrupting and
momentary duties. Also, since buses 113, 11B, 12A, and
12B are all tied togethexr, one fault simulation will
cover all four buses. (Results in attachment 3).

4Kv buses 11A, 11B, 12A, 12B (Total Current Breakers)

Interrupting Duty Interrupting Rating
(Amps) (Amps) % _Duty

34,418 : 48,000 71.7

Momentary Duty Momentary Rating
(Amps ) {Amps ) % Duty

50,523 ‘ 80,000 63.2

The maximum fault currents in section 6.3 do not exceed
the interrupting current ratings of the circuit breakers.

Maximum available fault currents had been previously
determined in Ref. 3.8 for EWR 2929. These values were
calculated by hand using standard engineering methods as
detailed in the analysis. This simplified method does
not take in to account contributions of the motors in the
station. The PSS/U program has an option (NM) to do the
equivalent calculation, solving for fault currents with
no motors. To show that available fault currents (E/X)
nave not changed significantly with the offsite power

G Design Analysis Revision 1
Date 7/27/90
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7.1

7.2

(DG 14)

14 55,337 amps 50,000 amps 111 %

18 48,879 amps - 30,000 amps 163 %
{DG 1B)

16 56,418 amps 50,000 amps 113 %

17 51,148 amps 30,000 amps 170 %

The fault currents are significantly above the ratings of
the breakers. The high fault currents are caused by this
specific test configuration where the offsite power is
parallelled with the diesel generators, as well as the
parallelling of the two 4160/480 volt substation
transformers. This configuration would occur only during
the monthly diesel generator testing, which lasts for 1 -
2 hours per month. We are presently investigating
modifications to the monthly test procedure which will
reduce the available fault current to a level belaw the
breaker ratings.

Results

The fault duties resulting from this modification do not
cause the design limits of the circuit breakers for 11a,
11B, 12A, 12B, 12AX, 12AY, 12BX, 12BY, 13, 14, 15, 16,
17, 18, and MCC 1C and 1D to be exceeded, except for the
configuration as noted in 7.3 below.

A comparison of the fault currents available for the
reconfigured offsite power system to the values
calculated for the original configuration shows that
there 1is no significant changes in fault 'current.
Therefore, no changes to the relaying coordination is
required.

As shown in section é.6 above, the available fault
current exceeds the 480 volt breaker duties for this D/G

‘test configuration. Corrective actions are being

evaluated to address this condition, and any resulting
changes in configuration will be modelled and simulated
to evaluate new fault current levels. It should be noted
that this overduty condition is not a result of the
modifications performed on the offsite power system for
EWR 4525. -
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ATTACHMENT 2

4160 VOLT INTERRUFTING DUTIES
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PONER TECHNOLOGIES INC.  POWER STSTEN SIMOLATOR,PSS/U VERSION 3.1
GINHA CASE BSCASCI, ONLINE, X°D # 1.5 FOR INTERROPTING EAUL DEC 07 1983

123 KV GRID, A-4&B-B CLOSED, RGE200IN.XOT DICTIONARY FILE T80, 11:48
* CYCLE PARTING * INTRROPTING DOTY NONEHTARY DOTY
@ BREAKER TIMB \ B/ X] X/R__ B¢ B/T B2¢ B/X 1.GRRSE/I 1.6%B23K/1
§ 3.0 54328.1f 34328.1 35869.6  54325.0  OST423.M4
120 114 28193.3 20,9 28193.3 29475.8  45109.3 471613
114 1140 3679.2  20.9 3679.2 3846.6  5886.7 6154.5
114 1145 2218.8  20.9 2278.8 2382.4  3646.0 3811.9
114 56113 181.5 20,9 1815 189.8 290.4 303.8

X - LEN : aY:
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1] »

PORER TECHKOLOGIRS INC. POKER SYSTZX SIMOLATOR,PSS/U YRRSI0F 3.1
GINHA CASE ESCMSCI, ONLIKE, I°D # 1.5 FOR IHYZRROPTING EAOL DEC 07 19839

123 KV CRID, A-A4B-B CLOSED, RGE200IN.NOT DICTIONARY PILE 180, 11:49
- CICLE PARTING “INTEA0PTING DOTT YONRNTARY DOTY

Q BREMLER  TIMR IR Pt B/I B2t B/T 1.68ESE/Y 1.6802¢8/1

5 3.0 90,51 34396.9 35809.6  55035.1  57295.3

12 118 2779.5  20.5 26179.5 20961.5  46047.3  47938.4

118 118 32370 20.5 3237.0 3370.0  5179.2  5391.9

1B 1185 2212.0 205 2212.0 2365.3  3635.1 31844

118 SST15 113.0 20,5 13.00 U1 180.9 188.3
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PONER TRCENOLOGIES INC. PONER SYSTEN SINULATOR,PSS/U VERSION 3.1
GIKEA CASE BSCKSCI, ONLIEE, X°D % 1.5 FOR INTRRROPYING FAOL DEC 07 1989
123 KV GRID, 4-A&B-B CLOSED, RGE200IN.XOT DICTIONARY RILE THO, 11:50

- CYCLE PARTING _____ “INTEROPTING DOTY KOMENTARY DOTY ’
@ BREAKRR TINE . B/ % IR . B Y1 B2x B/T 1.GsEsR/I 1.6%R238/1
S 3.0 9432 20,9} 34328.1 35883.6  54925.0  5T423.4

124 55114 §66.0  20.9  666.0  696.3 1085.7 1114.1
128 55118 103.8  20.9 109.8  114.8 175.8 183.6
120 1A 6139.4  20.9 6139.4 6418.7 3823.0  10269.3
128 1281 417.6 20,9 27417.6 28664.8  43868.2  45863.6
124 1245 0.0 209 0.0 0.0 0.0 0.0
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POKER TECEHOLOGIES IC,  POWER SYSTEN SIMOLATOR,PSS/0 YRRSIOR 3.1
GINEA CASE BSCHSCI, ONLINE, I°D % 1.5 FOR INTERROPTING FAOL DEC 07 1383
123 XV GRID, A-A%B-B CLOSED, RGB200IK.¥OT DICTIONARY PILE TH, 11:5%

CYCLE PARTING - IKTERUPTING DOTY KOMENTARY DOTY
~ BRRAKER  TIME \ B/ X}NI/R | Pt B/I B28 B/1 L.68E3R/I 1.6%R28E/X
§ 3.0 34396.91 . 20.5 134396.9 35609.5  55035.1  57295.3

128 S5T16 687.9  20.5 687.3  Ti6.1 1100.6 1145.8
128 SST17 .2 0.5 M2 24 £31.0 £55.0
128 11B $622.0  20.5 5622.0 5852.3  §8995.2 9364.6
1281 12B 27818.6  20.5 27818.6 28961.0  44509.7  46331.7
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‘ONER TECENOLOGIES INC.  PONBR STSTRX SINOLAYOR,PSS/0 VERSION 3.1
:INNA CASE ESCHICI, OKLINE, X°D ® 1.5 FOR INTRRROPTING FAUL DEC 07 1389

23 KV GRID, A-A%B-B CLOSED, BGE200IN.XOY DICTIONARY PILE 180, 11:50
" CICLE PARTING “INTEROPTING DOTY . MOMENTARY DOTY .
@ BREARER TI¥@ X /X I/R B8 B/X ARQ% B/X{ 1.G%EsE/Y 1,63B238/X
§ 3.0 34328.1 20.9 34328.1 35889.6  54925.0  ST4A4
124 SSTH 666.0  20.3  666.0  696.3  1065.7 1114.1
124 SS118 109.8 20,9 109.8 114.8 175.8 183.6,
128 1 6138.4  20.9 6139.4 6418.7  9823.0  10263.8
128 1281 - 21417.6  20.9 27417.6 {28664.31 43868.2  45863.6
124 1285 0.0 203 6.0 0.0 0.0 0.0
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“JNER TECEROLOGIES INC.  POWER SYSTEM SINULATOR,PSS/U VERSION 3.1
*TBBA CASB ESCHICI, ONLINE, X°D % 1.5 0R INYSRRUPTING FAUL DEC"07 1989

23 KV GRID, 4-A4B-B CLOSED, RGE200IN.XOT DICTIONARY FILE 10, 11:51
 CICLE PARTING IXTRROPTING DOTT NONENTARY DOTY
l@snmxa ME T/1 IR 9 y1 (LA LGB 15

5 3.0 3369 20.5 34396.9 358095 550351  57285.3
128 SST16 587.9 205 687.9  716.1 11006 11458
128 S5T07 73.0 0.5 232 44 310 5.0
128 118 5220 20.5 5622.0 5852.9  8995.2  9364.B
1281 128 7818.6 205 21810.6 (ZELOT 445087 463317
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ATTACHMENT 3

4160 VOLT MOMENTARY DUTIES






. POER ‘TECE¥OLOGIES INC.  POMER SYSTEN SINOLATOR,PSS/U YRRSION 3.1

GIHHA CASE ESCHMSC, ONLIEE, MAX. LOAD EOR MAX.. SC CURREET DEC"07 1989
123 KV GRID, A-A%B-B CLOSED, FOR MAI. FAULY. CURRENYS 180, 11:13
& CICLE PARTING * I§YERUPTING DOTY

@ BREAXER TINE B /X X/8 X B/I Rt E/X

S 3.0 38392.5 20.6 38392.5 40020.6

128 114 29285.7 © 20.6 20285.7 30521.6

114 114C S461.3  20.6 54513  5682.4

114 14§ 3398.7  20.6 3338.T  3542.8

114 55113 262.4 20.6 262.4 273.6

| M C;'V\6503k<h3h\1 ~§:)\J\‘~1 = iE']')( * Nl
.\:bo‘s WA

Momenrary  Deiy = 38,392. 5 * L
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PONER YECEHOLOGIES IEC.  POWER

56115 165.3

STSTR SINULATOR,PSS/0 YERSIOH‘ 3.1

GINNA CASE BSCKSC, ONLINE, MAX. LOAD FOR MAX. SC CORREAT DEC 06 1989
123 XV GRID, A-A4B-B CLOSED, EOR MAX. FAULY CURRBEIS KED,. 18:41
" CICLE PARTIRG " INYBRUPTING DOTY
@ BREARER TIM E/XI XB I E/I R B/
5 3.0 383341 20.1 3831 I3
128 1B 29384.4  20.1 29984.4 31110.2
118 1BC 1806.5  20.1 4806.5 4987.0
118 11B§ 3383.5  20.1 3383.5 3510.5
118

20,1 165.3 1715

AT LRt







LOGIES INC POXER SYSTEN SINULAYOR,PSS/U YEESION 3.1
E?HEB EE E gSC! 3¢, od IIK YA, EEOED FOR NAX. SC CﬁRBE‘ DEC 06 1989
123 XV GRID, A-A%B-B CLOSED, FOR MAX. PAULT CURRRETS ¥ED, 18:39

\  CICLE PARTING " INTBROPTING DOTY
BREAKER TINE 8/X IR B B/I R EX
5 3.0 38382.5  20.6 38392.5 40020.6

120 §ST14 909.9  20.6 909.9 948.4
124 §5T18 160.7  20.6  160.7  167.5
120 112 9112.2  20.6 9112.2 9498.6
128 12BY 28215.71  20.6 28215.1 29412.1

120 1285 0.0 20.6 0.0 0.0

*}f\.ufv\ts\>nssrx‘ 7t:>\s\‘\\ = ‘=)/§( * o
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E/)‘ 2 28,2425
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PONER -TECERULOGIRS INC.  PONER SISTXM SIMOLATOR,PS5/0 - YERSIOR 3.1
GINHA CASE ESCMSC, ONLINE, MAX. LOAD FOR XAX. SC CORRENY” DEC 06 1389
123 IV GRID, A-A&B-B CLOSED, FOR MAX. PAULY CORREXIS ¥ED, 18:42

7B CTCLE PARTING - IRTRROPYING DUTY
g BREAKER TI@ E/XI IR Ps E/X B2 X
S 3.0 368334.1  20.1 383341 39773.3

12B  SS118 935.3 20.1  9%5.3  970.4
128 SST1T #7.9  20.1 381.8 4024
12 1B 8355.2  20.1' §385.2 8668.9
12BY 128 28661.7  20.1 28661.7 29737.9

Voo
Momenrer o b"*ﬂ - 38/%%% -

= G\,B3H Aegd

Node \2®»X
E/x = 28,LLu1
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* POHER TECHNOLOGIES INC. PONER SYSTEM SINULATOR,PSS/U
BINNA CASE ESCHICAB, ONLINE, A-B TIE BREAKER CLOSED
123 XV GRID, A-AtB-B CLOSED, FOR MAX. FAULT CURRENTS

e CICLEPARTINS  ©  INTERUPTING DUTY
NODE BREAKER TINE E/X X/R_ F8 E/X F28 E/X
114 S 3.0 PIILE] 729 3577.4 33574.1

128 114 15577.2  22.9 15577.2 16562.2
i1A 114C 0.0 22.9 0.0 0.0
11a 148 0.0 22.9 0.0 0.0
1if  85TI3 6.0 22.9 0.0 0.0
1A 118 16000,2 22,9 14000.2 17011.9

YERSION 3.1
JAN 26 1990
FRI, 16:27

MOMENTARY DUTY

1.63F3E/X  1.63F28E/X

50523.8 93718.6
24923.6 26499.6

0.0 0.0
0.0 0.0
0.0 0.0

25600.3 27219.1

Ruses WA, WR, V28 28

1\\-&!4'\}\3\:\506 B\J\\\ (-I-c.:*“.\ Q.LI.V‘(Q"A— M\SX
Be %= 229, BT

= ],09

= 34,419 AwRd

‘|IEE> ‘¢\t>1v~¢anét€dr~‘ wtb\Jx”ﬂ

E\Q'b\l ; No \\1\6\'e\~$

FT s molhglying Guctom
Tokam Qromm- ANSI 0370
Gaeve, €083,

E/\A *l'(ﬂ = 3\35.7'7 *—h(p = 50,593






ATTACHMENT 4

480 VOLT FAULT DUTIES







PONER TECAROGOGIES INC,  POMBR SYSYEN SINULATOR,PSS/U

GINKA CASE BSCKIC, OHLIBE, MAX. LOAD §OR MAX. SC CORRBAY-

,123 XV GRID, A-A%B-B CLOSED,.FOR MAX. PAULT CORRERIS

. CICLB*PARTING INYERUPTING DUTY
@BHKKE MR E/YX X/R ESE/X P2 R/X
0 0.0 277.4 2.9 23317.4 23377.4
13 S 20896.1 2.9 20836.1 208985.1

VERSION 3.1
DEC.06 1989
NED, 18:59

NOMERTARY DOTY

1,68B38/X 1.63B238/1
37403.9  37403.9
3BT INLT

13 13 - 2128 .4 2.9 2128.4 21284 3405.4 3405.4
318 516.0 2.9 516.0 516.0 §25.6 825.6
‘ e
480 wvelt Gu\j = /X
= I3JDNT Ampd

Bus \D







PONBR' TRCENOLOGIES IKC.  POWER SYSTEM SINULATOR,PSS/U
GINBA CASE ESCNSC, ONLINE, MAX. LOAD FOR MAX. SC COBREAT
123 XV GRID, A-A8B-B CLOSED, FOR MAX. PAULY CURRENYS

- CICLE-PARTING INTEROPTIRG DOTY
@BRRHER 1 E/I IR BB/ B2 B/X

YERSIOR 3.1
DEC" 06 1989
¥ED, 18:83

HOMENTARY DUTY
1.68F3B/T 1.63¥23E/1

0 0.0 39099.1 4,2 39099.1 39099.1  62558.5 62558.5
14 ST 28892.3 4.2 28892.3 128892.3  46221.7 46221.7
H 10 0.0 4.2 0.0 0.0 0.0 0.0
e 8846.6 §.2 98346.6 8846.6  14154.5 14154.6
M 1731.1 42 11311 1L 2769.17 2168.1
<

HRO ol h\)*ﬂ = /}(

Bus 4 = 3%,0%% Bwyd







PONER TRCEROLOGIES IEC.  POWER SYSTEN SIMULATOR,PSS/U
GINBA CASE ESCKSC, ORLINE, MAX. LOAD FOR MAX. SC CORREAY
123 IV GRID, A-A&B-B CLOSED, FOR MAX. FAULY CORRBEIS

|

- CICLE- PARTING
@ BREAKRR TIME R /I
0 0.0 22520.3

15 SSM5 21010.9
15 150 841.0
15 155 167.9

THYERUPTING DOTY

IR BRI RtR/1
2.7 22520.3 22520.3
2.7 21010.8 21010.9
2.1 8410 8410
2.1 167.3 T767.9

VERSION 3.1
DEC 06 1988
NED,. 19:02

HOMERTARY DOTY

1.68E3B/X 1.68B28E/X
36032.4 360324
33617.4 6174

1345.1 1345.7
1228.1 1228.7 -

| »os \S

| [}

4B0 wolk Ay = Tk

= 22,530 RAmp3

Y






¥

PONBE TKCHHO?)OGIXS INC.  POWBR SISTEN SINULAYOR,PS5/U ~  VERSION 3.1

GINNA CASE BSCMSC, ONLINE, MAX. LOAD FOR NAX. SC CORREET - DEC"06 1939
123 XV GRID, A-A4B-B CLOSED, FOR MAX. FAULT.CURREETS NED, 18:44
>+ CICLE PARTING ‘ISTERUPTING DOTY HONEXTARY DOTY
6 BREAKER TIM® E/I I/R B¢ B/I B2% R/I 1.G3ESE/X 1.6%R24E/X

0 0.0 39463.3 4.3 39463.3 39463.3  63141.3 631413

16 56M8 23886.7 4.3 28086.7 28886.7  46218.7 - 46218.7

16 1 0.0 43 0.0 0.0 0.0 0.0
16 16C 10861.1 4.3 10861.1 10961.1 17531.8  175371.8
16 165 0.0 43 0.0 0.0 0.0 0.0

480 volt éw'\\\ = E/}k







PONBY TRCHROLOGIES IXC. PO¥ER SYSTEX SINOLATOR,PSS/0 YERSION 3.1

GINNA CASE.RSCNSC, ONLINE, ¥AX. LOAD OR ¥AX. SC CURBENT" DEC 06 1989

123 XV GRID, A-A&B-B CLOSED, EOR ¥AX. PADLY CORRRNIS” ¥ED, 18:45

- CICLE"PARTING IETERUPTIRG DOTY NONENTARY DUTY
g BREAXER TIN§ R /X IR P2 B/1 B2%# B/X 1.63BsE/X 1.68F28B/X
0 0.0 24336.1 3.0 24336.1 24336.1  38937.8 38937.8
17 85117 20462.2 3.0 20462.2 20462.2  327139.5 32139.5
17 ITC 2571.2 3.0 2577.2 2511.2 4123.5 4123.5
1T 11§ 1547.2 3.0 1547.2  1547.2 2475.6 2475.6
L’\ 80 \(0\‘\* 6.\3\‘\\ - €/x
Bus 11 - 24,%L







PONBK TRCEROLOGIES IFC.  PONER SYSTEN SINULATOR,PSS/U VERSION 3.1

GINNA CASE ESCHIC, ONLINE, MAX. LOAD FOR XAX, SC CORBRET~ DEC 06 1989
123 1V GRID, A-A&B-B CLOSED, FOR MAX. FAULY CURREHIS K¥ED, 18:58
* CICLE"PARTIRG IBTERUPTING DOTY NOMENTARY DUTY
QBBHKKB T E/X X/ Ps B/T B8 B/I L.GSBSE/T 1.6%R8E/X
0 0.0 22260.5 2.7 22260.5 22260.5  35616.9  35616.9

18 56118 20785.2 2.7 20795.2 20785.2  33212.4  33212.4
1B 18 0.0 2.7 0.0 0.0 0.0 0.0
18 185 1567.2 2.7 1567.2 1567.2  2507.5 2507.5

UBO volk Auty = ®/x

Ros I8 = 2 20O RMQS







PONRK 13CHHOLOGIES INC.  POWER SYSTEN SIMULATOR,PSS/0
GINEA CASE BSCHSC, ORLINE, MAX. LOAD BOR NAX. SC COBREAY
123 KV GRID, A-A4B-B CLOSED, POR MAX. PAULY CORREEYS

YERSION 3.1
DEC.07 1389
THD, " 11:22

¥OMEBTARY DOIY

** CTCLE PARTING IHIEROPTING DOTY |
@ BREAKER TINE 8/@ /R Bs B/X B2t B/I 1.63BSE/X 1.G63B2¢B/X

0 0.0 111262 6.8 11128.7 11128.2
i I 11128.2 6.8 11128.2 11128.2

17805.1  17805.1
17805.1  17805.1

UBO o\ Aoy T Efx

133\)3 Mg =

WNZE  Aps






POKER TECHROLOGIES IHC. POKER SYSTEX SINOLATOR,PSS/0
GINER CASE ESCMSC, ONLINE, NAX. LOAD FOR ¥AX. SC CORREHY
123 XV GRID, A-A&B-B CLOSKD, EOR MAX. FACOL? CORRRNIS

CICLE PARTING INTRRUPTIRG DOTY
jODE DBREAKER TINE E/X X/R Bt B/I Rt E/I
1D 0 0.0 11620.6 . 9.1 11620.6 11620.6
16 1D 11620.6 9.1 11620.6 11620.6

VERSION 3.1
DEC"07 1989
180, 11:23

" HOMERTARY DOIT

1.6378/X 1.68R2¢K/1
18592.9  18%92.38
18592.9  18592.9

L"\BO Vol"t- &d\'\‘ = E—/)(‘

Bus o \BD -

W2t Aoy







ATTACHMENT S

FAULT DUTIES WITH NO MOTORS






POWKR-TECEXOLOGIES IKC.  PONER STSTEM SINOLATOR,PSS/U VERSION 3.1

GIBEA CASE ESCN3C, ONLINE, MAX. LOAD BOR MAX. SC COBREAT ' DEC.07 1389
123 XV GRID, A-A$B-B CLOSED, EOR MAX.. FADLY CORBENIS TR0, 14:59
. CTCLE PARTING + “INYERUPTING DOTY ‘ NOMENTARY DUTY
@ BREAKER TIME R /X X/B B B/X B2% B/I 1.68ESE/X 1.68B2R/X
S 3.0 2325.3  18.8 25325.3 25968.9  40520.5  41550.2
124 §5114 0.0 18.8 0.0 0.0 0.0 0.0
124 5118 0.0 - 18.8 0.0 0.0 0.0 0.0
120 114 0.0 18.8 0.0 0.0 0.0 0.0
128 12BY 25325.3  18.8 125325.3 25968.9  40520.5  41550.2
124 1248 ‘ 0.0 18.8 0.0 0.0 0.0 0.0

Coll  Corread Wity o . Nolurs

Rvs 122N S, 3o-% A






PONER -TECEHOLOGIES INC.  POWER SYSTEM SINDLATOR,FPS5/0 VERSION 3.1

GINNA CASK.ESCNSC, ONLINE, MAX..LOAD FOR MAX..SC CURRENY DEC07 1389
123 XV GRID, A-A8B-B CLOSED,. FOR MAX. FAULT CORRENIS 180, 14:58
. CICLE PARTING " INYEROPTING DOTY HOMENTARY DUTY
@ BRRAKER TINE E /I I/R  ES B/X P28 B/ 1.GSESE/X 1.G8B2sE/X

S 3.0 255019  18.6 25691.9 26196.2  40947.1  41913.9
128 5116 0.0 18.6 0.0 0.0 0.0 0.0
12B 55117 0.0 18.6 0.0 0.0 0.0 0.0
128 11B 0.0 18.6 0.0 0.0 0.0 0.0
1251 128 25591.9  18.6° 25591.9 26196.2  40947.1  41813.9

F’&»\\sf (,UV'V{,V\\'S N\\’\J\ No N\’J*\“’ $

hus 12D 5,591 A""?s







‘

PONER' TECEROLOGIES INC.  POMBR SYSTEN SINOLATOR,PSS/U YERSIOR 3.1

GINEA CASE ESCMSC, OBLINE, MAY. LOAD POR"¥AX..SC CORRENT " DBC 07 1989
123 XV GRID, A-A%B-B CLOSED,. BOR MAX. FAULY CORRENIS™ 180, 14:59
- CICLE PARTING - INTERUPTING DOTY NOMENTARY DOTY
@ BREAIER TINE B /X I/R B B/I [E2% B/I 1.68FsB/X 1.68823B/X
0 0.0 28320.8 3.2 28320.8 28320.8  48313.3 4833
14 55114 28020.8 3.2 28320.8 28320.8 45313.3  45313.3
H 1© 0.0 3.2 0.0 0.0 0.0 0.0
LI T 0.0 3.2 0.0 0.0 0.0 0.0
U us 0.0 3.2 0.0 0.0 0.0 0.9

Four Qorrent Wi Yo WMpXors







PONER TRCENGLOGIES INC,  POWER SYSTEM SINULATOR,PS5/D
GINEA CASE ESCNSC, ONLINE, MAX. LOAD.BOR BAX. SC CORRENY
123 IV GRID, A-13B-B CLOSED, FOR MAX. FAULY CORRENIS

© CICLE PARTING " INTERUPTING DOTY
@ BREAKER  TINE X IR BRI B8 EX

/1
0 0.0 28316.2  3.2. 28376.2 28376.2
16 55116 28376.2 3.2 28376.2 28376.2
16 1D 0.0 3.2 0.0 0.0
16 160 0.0 3.2 0.0 0.0
16 165 0.0 3.2 0.0 0.0

VERSION 3.1
DEC 07 1989
100, 14:59

NONENTARY DOTY
1.6SESE/X 1.68R230/X
£5402.0 - 45402.0
15402.0  45402.0

0.
0.
0.

[~ 3 )

0.
0.
0.

[ — 3 — % ]

Wos o HB36 B







PONER TECEADLOGIES IXC.

PONER SYSTEN SINULATOR,PS5/0

GINNA CASE ESCMSC, ORLINE, MAX. LOAD FOR MAX. SC CORREXI-
123 IV GRID, A-A%B-B CLOSED, ¥OR NAX. FAULY CURRENIS

* CICLE PABTIXG * INTERURTING DOTY
@ BREAKSR TI8 E/XI INR
0 0.0 20319.2 2.5 20313.2 120318.2

B B/I ¥l BX

YRROI0B 3.1
DEC .07 1989
100, 15:00

NOMERTARY DOTY
1.68F3B/X 1.68B288/1

32610.7  32510.7
17 Ssn1 20319.2 2.5 120319.2 20318.2  32510.7  32510.7
1T 110 0.0 2.5 0.0 0.0 0.0 0.0 .
1T 175 0.0 2.5 0.0 0.0 0.0 0.0
1
\—:(L»-\XV Cureent A No Mokors
Bdes L F0, 2\9 AN ~9 3







PONE2 TECEHOLOGIES INC.  POWER SYSTEN SIMULATOR,PSS/U

GINEA CASE ESCHIC, ONLINE, MAX..LOAD EOR MAX..SC CORRENT"

123 XV GRID, A-A&B-B CLOSED, EFOR MAX. FAOLY  CUBRENIS™

CICLE PARTING * IRTEROPYING DOTY
BREAIRR TIE E/X IR HEX R/l
0 0.0 20342.1 2.5 20342.1 20342.1
13 5n8 20342.1 2.5 20342.1 20342.1
18 18 0.0 2.5 0.0 0.0
18 188 0.0 2.5 0.0 0.0

VERSION 3.1
DRC-07 1989°
T80, . 15:00

XONENTARY DUTY
1LGSBSB/T 1.68B24E/
35474 325414
35474 32547.4
0.0 0.0
0.0 0.0

Told:  Giveed s wiMa: No Mobors

Bbes D 20,347 Awgs







PONER TRCEHOLOGIES IRC.  POWER SYSYEX SINULATOR,PSS/U VERSIOR 3.1

CINNA' CASE ESCHSC, ONLINE, MAX. LOAD FOR NAX. SC CORRERT” DEC 07 1988
123 XV GRID, A-AB-B CLOSED;.FOR MAX. FAOLT CORRENIS- 180, 15:00
, -= CICLE PARYING - INYERUPTING DOTY XONENTARY DOTY
BREAKER TINE E/X X/R S B/X B28 B/I 1.G8FSB/I 1.63F288/X
0 0.0 10040.6 5.4 10040.6 10040.6  16065.0  16065.0.

H i . 10040.6 5.4 10040.6 10040.6  16065.0  16065.0

‘E:SJ.IQSP vt »~>\‘r*w\ No ‘\’\(S*‘tr<‘ S

Bvs e 10,040 Am?







PONER TEUHEOLOGIES INC,  PONER SYSTEN SINULATOR,PS5/U VERSIOR 3.1

GINEA CASE ESCNSC, OHLINE, MAX. LOAD.FOR MAX..SC CORRENT DEC.07 1389
123 XV GRID, A-A&B-B CLOSED, FOR MAX..FAULY CORREEIS THT,. 15:00
CICLE PARTING - IBTERUPTING DOTY YONENTARY DOTY

BREARER TINE E/X I/R  EX E/I F2% B/T 1.6%FsE/I 1.63B23E/X
0 0.0 10421.5  6.5. 10421.5 10421.5  16674.5  16674.5
16 1D 10421.5 6.5 104215 10421.5  16674.5  16674.5

‘;:::a-\ck'"a Qe e \La\grkrs \?‘3C> {\’\~¢>xV1> s

Wes ™M \D 19,422 Amps







ATTACHMENT &

FAULT CURRENTS DURING DIESEL GEN.

TESTING






A B >

POHER TECHNDLOGIES INC. POHER SYSTEN SINULATOR,PSS/U VERSION 3.1

GINNA CASE ESCH9DGA, DIESEL fA ON DURING TEST MODE AU 14 1990
123 XV GRID, D6 1A ONLINE, A-A4B-B OPEN . 1 TUE, 10:32
e CYCLE PARTING INTERUPTING DUTY KOMENTARY DUTY

NODE BREAKER TINE E/X IR F$ E/X F28 E/X L.BIFSE/X 1.BIF2IE/X

14 0 0.0 55336.9 3.8 55336.9 55336.9  8833%.1 88539.1
14 SSTi4 26836.0 3.8 26B36.,0 26B36.0  42937.6 42937.6
14 1IC 0.0 3.8 0.0 0.0 0.0 0.0
14 it P00 3.8 0.0 0.0 0.0 0.0
14 148 1740.3 5.8 740,3  1780.3 27845 | 27885
{4 D&IA 26831.7 3.8 26831.7 26831.7  42930.8 42930.8

L*BO volk Tol\ Q.uxrg“\- sHy DG \
us Y- S5, 351 Awgd







-)‘x l" ‘)
]

POSER TECHNDLOGIES INC. POKER SYSTEM SINULATOR,PSS/U VERSION 3.1

GINNA CASE ESCHIDGA, DIESEL.1A ON DURING TEST HODE AUG 14 1990

123 KV SRID, D5 1A ONLINE, A-A%B-B OPEN TUE,” 10:3¢

. CYCLE PARTING INTERUPTING DUTY HOMENTARY DUTY

@ NODE BRERKER TIME E/X XR F$ E/X F28 E/X L.GBFRE/X  1.b8F23E/X
18 0 0.0 48879.0 3.7° 48879.0 48879.0  78204.4 78206.4
i8  SsTis 18547.0 3.7 18547.0 18547.0  29675.3 29675.3
& 18 0.0 3.7 0.0 6.0 0.0 0.0
18 188 1519.1 3.0 1519.1  1519.1 2430.5 2430.5
- DS1A 18 28979.0 3.7 28979.0 28979.0  4638L.4 46366.4

180 Wt Bus Tt Gured Wit D6 14

Ras \8 = 4‘6,8‘\‘\ M')




1 3

e



¢ 1Y

YR B¢ B

PDHER TECHNDLOBIES INC. POYER SYSTEM SIHULATOR,PSS/U VERSION 3.1

GIXNNA CASE ESCH7DGB, DIESEL 1B ON DURING TEST MODE AUS. 14 1990

123 KV 6RID, DGIB ONLINE, A-AtB-B OPEN TUE, 10:47

a CYCLE PARTING INTERUPTING DUTY HOMENTARY DUTY

NODE BREAKER TINE E/X IR F E/X F28 E/X 1.68FSE/X §.68F28E/X

16 0 0.0 54418.3 3.9 56418.3 56418.3  9026%.3 90269.3
16 S5Tib 28873.9 3.9 26873.9 26B73.9  42998.2 42998.2
16 1D 0.0 3.9 0.0 0.0 0.0 0.0
i 1t 0.0 3.9 0.0 0.0 0.0 0.0
16 148 1750.0 3.9 1750.0 1750.0 2800.0 2800.,0
16  DBIB 27867.3 3.9 27857.3 27867.3  44587.7 44587.7

4ao vk Bus Tadk Curread wih D6 16

Rus o = Sky418 hegd
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e Ry

PONER TECHNOLOGIES INC. POYER SYSTEM SINULATOR,PSS/U VERSION 3.1

GINNA CASE ESCHIDGB, DIESEL 1B ON DURING TEST MODE AUG 14 19%0

123 Kv ERID, DG1B ONLINE, A-A4B-B OPEN TUE, 10:48

e CYCLE PARTING INTERUPTING DUTY HOMENTARY DUTY

NODE BREAKER TINE E/X XR FLE/X F28 E/X 1.63FSE/X  1.63F28E/X

17 0 0.0 51147.% 3.9 S1147.6 51147.6  81834.2 81836.2
17 ssTi7 18422.9 3.9 18422.9 18422.9  2947b.6 29476.6
17 1 2522.¢ 3.9 BaR.L 2522.1 4035.3 4035.3
17 115 1514.1 3.9 15144 1514.8 2422.6 24226
0618 17 28939.1 3.9 28939.1 2893%.1  44302.5 46302.5

480 volb Bus Toulr Cuyeodds  wis WG G

Bos 1T= §) 148 Swp5s







