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OBJECTIVE : '

The objective of this calculation is as stated under Section 2.0 PURPOSE.
|
]

!

|
!

METHODOLOGY/ASSUMPTIONS

The methodology of this calculation is as described under Section 7.0 SIMULATION OF _
SAFETY INJECTION AND RECIRCULATION SEQUENCES. !

REFERENCES ‘

References are included in Section 10.

.| CONCLUSIONS

The conclusions of this caléulatibn are as stated under Section 9.0 CONCLUSIONS.
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INTRODUCTION

. The Indian Point Unit No. 2 has three emergency diesel generators (DG21, DG22 and

DG23). Power Technologies Inc. performed a study to predict the dynamic behavior of
the diesel generator units during several normal and abnormal operating conditions. As
part of this study, models were developed to simulate the dynamics of the diesel engine,
governor, generator, voltage regulator, and motors. The developed models and simulation
results are included in Power Technologies Inc. Report No. R88-91 which was issued in
September 1991 and revised in June 1993. l

PURPOSE

The purpose of this study is to update the work performed by Power Technologles Inc. to
reflect normal and abnormal operating conditions and load levels determined by
Westinghouse Electric Corporation. These operating conditions !and load levels are as
detailed in Westinghouse report WCAP-123655, Revision 1 entitled “Emergency Diesel
Generator Loading Study.” :

|
The component models developed by Power Technologies Inc. are used in this study
without modifications. Such models include engine model, governor model, generator
model, voltage regulator model, and individual motor models. These component models
were used to develop the overall models of the emergency diesel generator units and their
loads under various normal and abnormal conditions. However, the individual motor
models were updated to reflect the revised load levels determined by Westinghouse. The
motors are modeled as double rotor motor to predict the motor behav1or during starting
and running conditions. The motor feeder impedances were included in the model to
account for feeder voltage drops. Also, the overall models accounted for the changes in
sequencing times identified by Westinghouse.
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3.0 MOTOR STARTING SEQUENCES

Each of the three diesel generator sets (DG21, DG22, DG23) provide power for a
different group of motors. Starting time begins when the safety injection signal is given.
|

During injection the starting sequence of each group is:

a. Diesel Generator 21 (Bus SA)

Starting Time (sec)

13
25
30
35
40

E:vent

Safety injection pump 21
Service water pump 21 (or 24)
Containment recirculation fan 21
Containment recirculation fan 22
Containment spray pump 21

b. Diesel Generator 22 (Bus 2A & 3A)

Starting Time (sec)

13
18
25
30
35
40

ip2desi2.doc

, E{/ent

Safety injection pump 22
Residual heat removal pump 21
Service water pump 22 (or 25)
Containment recirculation fan 24
Containment recirculation fan 23
Auxiliary feedwater pump 21
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c. Diesel Generator 23 (Bus 6A) ;
1
Starting Time (sec) _Event
13 Safety injection pump 23
18 Residual heat removal pump 22
25 Service water pump 23 (or 26)
30 Containment recirculation fan 25
35 Auxiliary feedwater pump 23
40

Containment spray pump 22

During recirculation under normal conditions, the sequence of events for each group.is:

d. Diesel Generator 21 (Bus SA) - Normal Conditions

Time (min)

4.0
17.0
18.0
23.0
25.0
29.0

Events
|

Charging pump 21 on
Charging pump 21 off
Containment spray pump 21 off
Recirculation pump 21 on
Safety injection pump 21 off
Component cooling pump 21 on

e. Diesel Generator 22 (Bus 2A & 3A) - Normal Conditions

Time {min)

4.0
17.0
18.0
20.0
22.0

6 seconds later

ip2des)2.doc

Evénts

Charging pump 22 on

Charging pump 22 off

Safety injection pump 22 off
Residual heat removal pump 21 off
Service water pump 25 on
Component cooling pump 22 on
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f Diesel Generator 23 (Bus 6A) - Normal Conditions
Time (min) Events
4.0 Charging pvéxmp 23 on
17.0 Charging pump 23 off
20.0 - Residual heat removal pump 22 off
25.0 Safety injection pump 23 off
29.0 Service water pump 26 on

6 seconds later

320

Recirculation pump 22 on
Containment spray pump 22 off

o

During recirculation with failure of one of the three diesel generators, the sequence of

events is:

g. Diesel Generator 22 (Bus 2A & 3A)-Failure of DG21

Time (min)

4
22
25
27

- 6 seconds later

30

ip2desl2.doc
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|

E\f/ent

Charging pump 22 on
Charging pump 22 off
Residual heat removal pump 21 off
Service water pump 25 on
Component cooling water

pump 22 on
Safety injection pump 21 off
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h. Diesel Generator 23 (Bus 6A)-Failure of DG21

Time (min)

25
28
30
38

Event

Residual heat removal pump 22 off
Recirculation pump 22 on

Safety injection pump 23 off
Containmer}t spray pump 22 off

i Diesel Generator 21 (Bus SA)-Failure of DG22

Time (min)

4
22
23
27
28
30

Event

Charging pump 21 on

Charging pump 21 off
Containment spray pump 21 off
Service water pump 24 on
Recir. Water pump 21 on
Safety injection pump 21 off

j- Diesel Generator 23 (Bus 6A)-Failure of DG22

Time (min

4
22
25

27

30

38

ip2des)2.doc

Event

Charging pu;’.mp 23 on
Charging pump 23 off

" Residual heat removal pump 22 off

Service water pump 26 on
Safety injection pump 23 off
Containment spray pump 22 off .
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k Diesel Generator 21 (Bus SA)-Failure of DG23
Time (min) Event
4 Charging pump 21 on
27 Charging pump 21 off
33 Recirculating pump 21 on
35 Safety injection pump 21 off
46

. Diesel Generator 22 (Bus 2A & 3A)-Failure of DG23

Time (min)
4
27
30
32
5 seconds later
r~

35

Containment spray pump 21 off

i
i
|

Event

Charging pump 22 on
Charging pump 22 off
~ Residual heat removal pump 21 off
Service water pump 25 on
Component cooling water pump

22 on

Safety injecﬁon pump 22 off

40 TIMER TOLERANCES AND PROCESS SIGNAL INTERI;:OCKS '

The work performed by Power Technologies, Inc. included the simulation of four injection
sequences accounting for timer tolerances. Since the work was completed, the old
pneumatic type timers (AGASTAT) were replaced by electronic timers having high
accuracy and repeatability (within +/- 2 PERCENT) . Therefore, timer tolerances and

their potential effects were not considered in this study. However, process signal

interlocks and permissive may cause motor feeder breakers to close at times other than
nominal. Therefore, the following four injection sequences analyzed by Power
Technologies, Inc. were updated to account for potential processisignal effects, which are
much more severe than the effects of timer tolerances.
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m. Diesel Generator 21 (Bus 5A)-CR21 & CR22 Concurrently

Starting Time (sec)

13

25

30
40

Event

Safety injection pump 21
Service water pump 21 (or 24)
Containment recir. fans 21 & 22
Containment spray pump 21

n. Diesel Generator 21 (Bus SA)-CR21 & CR22 One Sec. Apart

Starting Time (sec)

13
25
30
31
40

Event

Safety injection pump 21
Service water pump 21 (or 24)
Containment recir. fan 21
Containment recir. fan 22
Containment spray pump 21

0. Diesel Generator 22 (Burs 2A & 3A)-CR23 & AF21 Concurrently

Starting Time (sec)

13
18
25
30
35

ip2desi2.doc

Event

Safety injection pump 22
Residual heat removal pump 21
Service water pump 22 (or 25)
Containment recir. fan 24
Containment recir. fan 23 and
Auxiliary feedwater pump 21
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p. Diesel Generator 22 (Bus 2A & 3A)-CR23 & AF21 (one sec apart)

Starting Time (sec)

13
18
25
30
35
36

5.0 MOTOR LOADING

Event

Safety injection pump 22
Residual heat removal pump 21
Service water pump 22 (or 25)
Containment recir. fan 24
Containment recir fan 23
Auxiliary feedwater pump 21

The revised inotor loading identified in Westinghouse Report WCAP-12655, Revision 1

are as follows:

FUNCTION RATED POWER Input Power/Rated HP
(HP) (PU)
AUXILIARY FEEDWATER PUMP (AF) 400 1.287
CHARGING PUMP (CH) 200 1.005
COMPONENT COOLING PUMP (CC) 250 , 1.222
CONTAINMENT-RECIRCULATION FAN (CR) 350 0.957
CONTAINMENT SPRAY PUMP (CS) 400 ' 1.099°
RECIRCULATION PUMP (RC) 350 1.160
RESIDUAL HEAT REMOVAL PUMP (RH) 300 1.059
SAFETY INJECTION PUMP (S1) 400 — 1.059
SERVICE WATER PUMP (SW) 350 1.042
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6.0

MOTOR CONTROL CENTERS (MCCs) LOADING -

Miscellaneous MCC loads, as identified in Westinghouse report WCAP-12655, Rev 1, are
lumped together as follows, and are energized upon diesel generator breaker closing at
t=10s: '

DG 21 MCC 26A " 143 kW
DG 22 MCC 26C 206 kW
DG 23 MCC 26B 140 kW

In addition, MCC29A with a loading of 109 kW is switched to DG21 at the start of the
recirculation phase. -

To reduce the simulation model size, all MCC loading at each diesel generator were
lumped together (except EDG 21) regardless of their switching time and assumed to be
energized at t=10 second and remain energized for the duration of the loading sequence.
This approach is considered more conservative. The following table shows the actual
MCC running load kW vs. the MCC kW load used in the PSS/E simulations. More
conservative larger lumped MCC loads were used in the simulations during safety
injection mode (t = 0-1 min). Also, a minimum 3% voltage margin is available according
to Section 8.0.2. The small discrepancies of MCC loads at the end of recirc mode for
EDG 22 and EDG 23 will have minimum effect on generator voltage, and will not degrade
the 3% margin.

Description Actual Safety Actual Max Load Used in PSS/E
: Inijection Load Recirc, Load (kW) | Simulation (kW)
(kW), t=0-1 min | t>1 min

EDG 21 (Source: WCAP-12655 Table 5.2-2a)

MCC 26A & 26AA 85.4 62.7 - 143 @ t = 10s - 60min
MCC 29A 0 107.3 ' 109 @t =4 - 60 min
EDG 22 (Source: WCAP-12655 Table 5.2-2b) ' '
MCC211, 24A, 26C 76.5 183.9 @ t=5-17 min | 206 @ t = 10s - 60min

229.9 @t=17-60. -
min
EDG 23 (Source: WCAP-12655Table 5.4-2b) :
MCC26B, 26BB 69.8 953 @t=5-50min | 140 @t=10s -
& 27A 203 @ t=50 min © | 60min

ip2desl2.doc
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7.0 SIMULATION OF SAFETY INJECTION AND RECIRCULATION
SEQUENCES

The PSS/E software was used to simulate the normal and abnormal injection and
recirculation sequences identified in 3 above. The following parameters were monitored
during the simulations: :

motor speed

motor terminal voltages :

diesel generator mechanical, electrical and reactive power
diesel generator terminal voltage

diesel generator speed and field voltage

Consistent with the simulation performed by Power Technologies, Inc., t=0 in the simulations
corresponds to t=10 s in real time. In real time, t=10 s coincides with the instant of diesel
generator breaker closing 10 seconds after the initiation of a safety injection signal. Also, since

' there are few significant electrical events during recirculation, the 30 minutes recirculation period
has been compacted to 30 seconds of simulation. The events during recirculation are mainly
motor starts and stops. Since motor transients are shorter than S seconds, the interval between
events was reduced to 5 seconds of simulation. Also, the simulations accounted for the
impedance of the motor feeders to determine the motor terminal voltages The cable impedances
determined by PTI in the ongmal simulations were used. :

8.0 SIMULATION RESULTS
The simulation results indicate the following:

1) During all the simulated injection and recirculation sequen:ces, whether normal or
abnormal, the sequenced motors are capable to start and accelerate. Also, running
motors do not stall during subsequent motor starting intervals. Pump motors with
lower inertia constants start and accelerate to rated speeds within about one or two
seconds while fan motors with high inertia constants start and accelerate in three to
four seconds. 7

2) During all normal injection and recirculation sequences, the generator and motor -
terminal voltages are well above the commonly acceptable:level of 75% of rated
with a margin of more than 3%. Specifically, all generator and motor terminal
voltages remain above 80% of rated except for a few motdrs (AF23, CR25, RH22

®
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. 3)

4)

3)
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and SW23) which experience terminal voltage of between 75 and 80% of rated
during DG23 injection sequence as shown in Attachment III, Page 2.

During all normal and abnormal injection and recirculation sequences, except the
four abnormal injection sequences caused by process signal interlocks
(Attachment XIII, XIV, XV and XVI), the diesel generator frequencies are above
the commonly acceptable level of 95% of rated.

During the abnormal injection sequences caused by process signal interlocks and
resulting in containment recirculation fans and/or auxiliary feedwater pump starting
concurrently or one second apart, the generators frequencies may drop to less than
90% of rated (Attachment XV Page 6 and Attachment XVI Page 6). However,
such abnormal events are less likely. Moreover, in spite of such excessive speed

" drops, the diesel generators and running motors are capable of recovering to their

normal operating speeds within approximately 3 seconds.. Voltage drop down to
75% of rated motor voltage is momentary and the voltage regulator boosts
excitation voltage and causes the voltage to recover within a few seconds.

The diesel generators loading are as follows:
° DG 21

/The highest loading under all operating conditions is 1749 kW (Attachment
IX Page 5 of 7) is within the diesel generator continuous rating of 1750
kW. '

e« DG22

The highest loading at the end of the normal injection sequences and
injection sequences considering process singal interlocks is 2180 kW
(Attachment XVI, Page 5 of 7). It is within the diesel generator 1/2 hour
rating of 2300 k W. At the end of the recirculation sequences, the highest
loading is 2045 kW (Attachment VII, Page 5 of 7) which is within the 2
hour rating of 2100 kW.



CON EDISION CALCULATION/ANALYSIS SHEET CALCULATION NO. - - REVISION NO.| PAGE 18

FEX-00083-00 0 OF 19

| PREPARERDATE 7 70 /% //g /ff REVIEWER/DATE w‘%g/% CLASS

1E

SUBJECT/TITLE
INDIAN POINT - DYNAMIC LOADING OF EMERGENCY DIESEL GENERATORS| NONE

" | PROJECT NO.

'MOD.NO. -  REV.
NONE

. DG 23

The highest loading at the end of the normal and abnormal recirculation
sequences is 1765 kW (Attachment VI, Page 5 of 8). It is within the
diesel generator 2 hour rating of 2100 kW. At the end of the injection
sequences, the load is 2130 kW (Attachment III, Page 5 of 8) and is within
the 1/2 hour rating of 2300 kW

The results of the simulated sequences are included in the following attachments:

ip2desi2.doc

Attachment I - Diesel Generator 21 - Injection (Normal)

Attachment II - Diesel Generator 22 - Injéction (Normal):

Atta(;,hment I1I - Diesel Generator 23 - Injectioﬁ (N orrnal)

Attachment IV - Diesel Generator 21 - Recirculation (Nohnal)
Attachment V - Diesel Generator 22 - Recir;:ulation (Noﬁnal)
Attachment VI - Diesel Generaior 23 - Recirculation (Noi'mal)
Attachﬁlent VII - Diesel Generator 22 - Recirculatioﬂ (Féilure of DG21)
Attachment VIII - Diesel Generator 23 - Recirculation (F‘lailuré of DG 21)
Attachment IX - Diesel Generator 21 - Recirculation (Fai?lure of DG 22)
Attachment X - Diesel Genérator 23 - Recirculation (Failure of DG 22)

Attachment XI - Diesel Generator 21 - Recirculation (Failure of DG23)

- Attachment XII - Diesel Generator 22 - Recirculation (Fé.ilure of DG 23)

Attachment X1II - Diesel Generator 21 - Injection (CR21&CR22 concurrent)

Attachment XIV - Diesel General 21 - Injection (CRZI&CRZZ one sec apart)
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Attachment XV - Diesel General 22 - Injection (CR23&AF21 concurrently)

Attachment XVI - Diesel Generator 22 - Injection (CR23&AF21 one sec apart)

In the graphs included in the attachments, the following bases are used.

9.0

10.0

Diesel generator base voltage 480V

Motor base voltage . 460V or 440V

Base MVA 2.2 MVA

Base frequency 60 Hertz
CONCLUSIONS

Based on the results of the simulations utilizing the models previously developed by Power
Technologies, Inc., the following is concluded:

) During all analyzed sequences, the sequenced motors can :start, accelerate and do
not stall during subsequent load application.

. The capabilities of DG 21, DG22 and DG23 are not exceeded during all the
normal and abnormal sequences analyzed
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1) IEEE Std 11 10-1991, “IEEE Guide for Synchronous Generator Modeling Practices in
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2) IEEE Committee Report; “Excitation System Models for Powér System Stability
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3) Power Tenhnologies Inc. Report No. R88-91, Revised June 1993, “Emergency Diesel
Generator Loading Sequences for Consolidated Edison Company of New York.

4) Westinghouse Report WCAP-123655, Rev. 1, “Emergency Dxesel Generator Loading
Study”.
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F INDIAN POINT 2 DIESEL GENERATOR STUDY (LF21

DIESEL GENERRTOR =s2] BUS SA = vl
rm—| LORDING SEQUENCE FROM 10 TO 40 SECONDS ’ -l
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INDIAN POINT 2 DIESEL GENERATOR STUDY (LF21) Attachmentl, Page3of 8
J\/VV“—‘ DIESEL GENERRTOR =21 BUS SA : - U3
rwr——| LOADING SEQUENCE FROM 10 TO Y0 SECONDS -0
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INDIAN POINT 2 DIESEL GENERATOR STUDY (LF2) AHachmentl Pagedof 8
DIESEL GENERATOR =s2] BUS SA ‘

i}

mm—— LOADING SEQUENCE FROM 10 TO 40 SECONDS Bl
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o
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MENU, OFF /* FORCE MENU TO CCRRECT STATUS, Output request for DG 31

RSTR, SNPDG21N.SNP
LOFL
... CASE,DG21CON. SAV
x\‘“@/ R.
STRT
DG21NORM.OUT

-RUN

0 30 3
PSAS

1

CHANGE MWP LOAD BUS 54 TO 0.143 MW
RUN TO 3 SECONDS PRINT 0 PLOT 3
SET CON 43 TO 0.347

RUN TO 15 SECONDS PRINT O PLOT 3
SET CON 108 TO 0.321

RUN TO 20 SECONDS PRINT 0 PLOT 3
SET 'CON 69 TO 0.319 :
RUN TO 25 SECONDS PRINT O PLOT 3
SET CON 82 TO 0.319

RUN TO 30 SECONDS PRINT O PLOT 3
SET CON 56 TO 0.349

RUN TO 40 SECONDS PRINT 0 PLOT 3
PASS

FIN

END

9.

/10.0 SEC MCC26A @143 KW
- /13.0 SEC SI21 ON
/25.0 SEC' SW21 ON
/30.0 SEC CR21 ON
/35.0 SEC CR22 ON

/40.0 SEC €S21 ON

P
o b r———

g jo g abeg ‘1 wawyoeny
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INDIAN POINT- 2 DIESEL GENERRTOR STUDY‘ ILFa21;
'(\/W"" DIESEL GENERATOR =s2! BUS SA
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| INDIAN POINT 2 DIESEL GENERRTOR STUDY (LFe21) Attachment |, Page 8 of

DIESEL GENERATOR =2] BUS SR I e
LOADING SEQUENCE FROM 10 TO 40 SECONDS -
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DIESEL-GENERATOR 22 - INJECTION (NORMAL)
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7 INDIAN POINT 2 DIESEL GENZRATOR STUDY (LF22)
DIESEL GENERATOR =22 BUSSES 2R & 3R Ry
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INDIRN POINT 2 DIESEL GEMERATOQR STuDY (LF22)
har— DIESEL GENERATOR =22 BUSSES 2R & 3R o
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n INDIAN POINT 2 DIESEL GENERATOR STUDY (LF22)

DIESEL GENERRTOR =22 BUSSES 2R & 3R o v
T LOADING SEQUENCE FROM 10 TO SO SECONDS ;:k—
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— INDIAN POINT 2 DIESEL GENERATOR STUDY (LF22)
Avn—! DIESEL GENERATOR =22 BUSSES 2R & 3R =
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INDIAN POINT 2 DIESEL GENERATOR STUDY (LF22)
J\/VV”—-w DIESEL GENERATOQR =22 BUSSES 2A & 3A
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0.080
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0.014
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0.067
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0.075
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0.0450
0.94244
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0.0450
1.13955
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0.0640
1.13393
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0.0700
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3.015
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SWP22
- 0.050
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0.070
0.376
RH21
0.040
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MENU, OFF

RSTR, SNPDG22N. SNP
LOFL
CASE,DG22CON.SAV .

ANT
¢

STRT

DG22NORM. OUT

RUN

0 30 3
PSAS

1

CHANGE MWP LOAD BUS 31 TO 0.206 MW

RUN
SET
RUN
SET
RUN
SET
RUN
SET
RUN
SET
RUN
SET
RUN
PASS

TO 3 SECONDS PRINT 0 PLOT 3

CON 43 TO 0.347

TO 8 SECONDS PRINT 0 PLOT 3

CON 108 TO 0.349

TO 15 SECONDS PRINT
CON 82 TO 0.321

TO 20 SECONDS PRINT
CON 69 TO 0.319

TO 25 SECONDS PRINT

CON 56 TO 0.319 :
TO 30 SECONDS PRINT
CON 121 TO 0.364

TO 40 SECONDS PRINT

FIF |

ENA

0 PLOT 3
0 PLOT 3
0 PLOT 3
0 PLOT 3

0 PLOT 3

PEXE NUAI: Loy

/10.0
/13.0
/18.0
/25.0
/30.0
/35.0

/40.0

SEC
SEC
SEC
SEC
SEC
SEC

SEC

/* FORCE MENU TO CORRECT STATUS, Output request for DG 31

MCC26C €206 KW
SI22 ON
RH21 ON
SW22 ON
CR24 ON
CR23 ON
AF21 ON

g 10 g abed "Il wawuyoeny
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DIESEL-GENERATOR 23 - INJECTION (NORMAL)
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INDIAN POINT 2 DIESEL GENERATOR STUDY (LF23)
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INDIAN POINT 2 DIESEL GENERRTOR STUBY (LF23)
J\/V"‘"—‘ DIESEL GENERRTOR =23 BUS BA o v
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INDIAN POINT 2 OIESEL GENERATOR STUOY (LF23)
Av— D1ESEL GENERATOR =23 B8US 6R » w U
e LOROING SEQUENCE FROM 10 TQ 50 SECQNDS o
mes ") STRATING SEQUENCE: MCC26B-5123-RH22-SW23-CR25-~AF23-C522 s d
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~

] INDIAN POINT 2 DIESEL GENERATOR STUDY (LF23) N
DIESEL GENERRTOR =23 BUS &R , s o
mm—— LOADING SEQUENCE FROM 10 TQ S0 SECONDS s
W STARTING SEQUENCE: MCC26B-S123-RH22-SW23-CR25-AF23-£S522 =X
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3
o _J
/ L
N
r ‘ o w
L
CHNL= 16: [PMECH-D0G233 |
1.5000 @ reerenrrannteesrerios © _0.5)000 l C."
CHNL= 15: FQELEC~-0G233 : g
1.5000 - e ——— < -0.5000 |
CHNLs 14: [PELEC-DG233 ’ :
1.5000 . ‘g - B0 ~-0.%000
T T I 1 g
‘3
- g
,,,,, <
............... &
— 5# ____________ 1 8
o
AN - }
e o e e vole
{ ——‘g
B S
. i N
=
. g o
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w)
i
- —s -
- ok
S
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Calculation No. FEX-00083-00 Rev. 0
Attachment Iil, Page 6 of 8

INDIAN POINT 2 DIESEL GENERATOR STUDY (LF23)
DIESEL GENERATOR =23 BUS 6A = u
.LOADING SEQUENCE FROM 10 TQ 50 SECONDS , N
4 STARTING SEQUENCE: MCC26B-S123-RH22-5WR23-CR25-RF23-C522 P
FILE: c:\psse24Yw\coned\dynam\dge3norm.out g
. @x
° O
—~
N
S o&
i
O
c W
[ CHNL= }7: CEFD-DG233 2wl
|5.0QOO. ) —— — — — — < 0.0 a.
- CHNL= 18: CSPDN-DG23] @
] 0.10000 ' o - S ———— 0. 1000 .
s g LLJ
[ I A S I— I R
| e L
alt s
- 4 o
/ m
! o
~ b
B == ks
st
== o
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o i
e , g
. / s
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L S e o <
/ T ge
g
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{
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> s
‘\\
—————— N
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65

66

62

63

64

67

68

70

69

'GENSAL’ 1
-0
0.13

EXST2A’ 1
~1.2
3.50

DEGOV’ 1

0.25
f CMOTQR/
0.080
2.0
? CMOTOR'
0.070
2.0
’ CMOTOR'
0.070
2.0
? CMOTOR'
0.070
2.0
! CMOTOR'’
0.085¢
2.0
 CMOTOR/
0.0680
2.0
! CMOTOR' .
0.070
2.0
* CMOTOR”
0.0840
2.0
f CMOTOCR
0.070
2.0
f CMOTOR’
0.072
0.010
'NETFRQ’

3.5

1.33
0.2960
0.0
1
3.50
0.0220
0.0329

0.0120
0.009
1.000
0.022
0.019
1.000
0.020
0.014
1.000
0.020
0.014
1.000
0.016
0.0120
1.000
0.018
0.0410
1.000
0.018
0.0160
1.000
0.020
0.0410
1.000
0.022
0.0190
1.000
0.018
0.0180
1.000

/

0.05
1.0000
0.7540

0.0750
0.068
0.96462
0.075
0.067
0.84075
0.072
0.0450
- 0.94244
0.072
0.045
0.94244
0.085
0.0450
1.1396
0.066
0.0550
0.98207
0.073
0.0750
1.00416
0.083
0.0640
1.13393
0.075
0.0670
1.02841
0.072
0.0700
0.91491

/

0.05
0.22

0.15
0.04
4.5
0.1
0.025

4.00
0.00
005
2.80
0.000
0.5
2.800
0.00
0.5
2.80
0.000
0.5
3.000
0.000
0.5
3.600
0.000
0.5
3.550
0.000
0.5
3.300
0.000
0.5
2.800
0.000
0.5
3.600
0.000
0.5

0

1.35
0.14

1.2

0.50

/
10.000
1.069

0.0600

.432
/

SIP23

0.06
3.0150

/

CRF25

0.050
0.225

SWP26

0.050
0.225

0.
Q.60

Swpb23
040
1

AFP23

0.0450

0.376

/.

o.o
0.376

/
0.0
0.404

/

RHR22
70

CSp22
60

CcCpr23

0.060

0.449
/

RCP22

0.060

0.181
/

CHP23

8 30 £ afed ‘|il Wawyoeny

0 "A3Y 00-£8000-X3d 'ON uUonened



DER3INRH.TOV

MENU, OFF /* FORCE MENU TO CORRECT STATUS, Output request for DG 31
_ RSTR, SNPDG23N. SNP
LOFL

CASE,DG23CON.SAV

P~
4
STRT
DG23NORM. OUT

RUN

0 303
PSAS
1

' CHANGE MWP LOAD BUS 61 TO 0.140 MW /10.0 SEC MCC26B €140 KW
RUN TO 3 SECONDS PRINT 0 PLOT 3 ‘ ‘

SET CON 43 TO 0.347 ' . /13.0 SEC SI23 ON

RUN TO 8 SECONDS PRINT 0 PLOT 3

SET CON 108 TO 0.347 : . /18.0 SEC RH22 ON

RUN TO 15 SECONDS PRINT 0 PLOT 3

SET CON 82 TO 0.321 /25.0 SEC SW23 ON

RUN TO 20 SECONDS PRINT 0 PLOT 3 ’

SET CON 56 TO 0.319 /30.0 SEC -CR25 ON

RUN TO 25 SECONDS PRINT O PLOT 3

SET CON 95 TO 0.364 /35.0 SEC AF23 ON

RUN TO 30 SECONDS PRINT O PLOT 3

SET CON 121 TO 0.321 :

RUN TO 40 SECONDS PRINT 0 PLOT 3
PASS

FIr

EN...

/40.0 SEC (C€S22 ON

- g jo ¢ abed ‘| Wwawyoeny

0 ‘A9Y 00-£8000-X34 "ON uone|ndjed



Calculation No. FEX-00083-00 Rev. @
Attachment IV, Page 1 of 8

ATTACHMENT IV

DIESEL-GENERATOR 21 - RECIRCULATION (NORMAL)



Calcutation No. FEX-00083-00 Rev. 0
Attachment l\(. Page 2 0of 8

INDIAN POINT 2 DIESEL GENERRTOR STUCY (LF21)
’[\/V""—' DIESEL GENERRTOR =21 BUS SR wn
s LORDING SEQUENCE FROM 1 Y0 29 MINUTES Ty
mes” " ) SEQUENCE: CHZ21 ON - CHl OFF - CSP“21 QFF - RCP21 DN - SI21 O S &
' FILE: c:\psse24w\coned\dynam\recird2l.out E
& 4
O
CHNL= 9: LVOLT-CC213 T >
1.4000 ‘ X x 0.40000 =
CHNLs 2: CVOLT-S1P213 ' | o
1.9000 o S < 0.40000 | %%E
, : , = CHNL= 8: [VOLT-RC213 =)
]‘1{000 O ramamarea i nancenian © O‘qoooo _o‘ z
CHNL® 3: CVOLT-CS217 : =
1.4000 , . - —————<_ 0.40000
l CHNL® 7: CVOLT-CH213 :
}1.4000 —— 9 0.40000 |
™ | T T g.
e O S
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T E 3
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Calculation No. FEX-00083-00 Rev. 0
Attachment IV, Page 3 of 8 ‘

A INDIAN POINT 2 DIESEL GENERATOR STUDY (LF21)

DIESEL CENERATOR =221 BUS SR > Ul
ST LORADING SEQUENCE FROM | TO 29 MINUTES - 0
INC® 1 SEQUENCE: CHZ21 ON - CH2l OFF - CSP2] QOFF - RCP2!1 ON - Sl12]1 O S w
' FILE: c:\psse24w\coned\dynam\recird2l.out g'j_
CHNL= 17: CSPON-CC213 | T«
0.15000 X X -1.100 ] T O
CHNL= 10: [SPON-51P213 —
9.15000 : et = 150 ] ® =
: haw
CHNL= 16: CSPON-RC213J v
0.15000 . @enatrercnnitenconrssonn © -1.100 ‘0‘
. CHNL= 11: CSPON-CS21] 2
0.15000 , ' —————— -1.100
CHNL= 15: CSPDN-CH213 )
0.15000 B———————9 -1.100 |
I 1 1 T 1 g
B ¢ | i
T g
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INDIAN POINT 2 DIESEL GENERATOR STUDY (LFZ1)

Calculation No. FEX-00083-00 Rev. 0
Attachment iV, Page 4 of 8

HA—{ DIESEL GENERATOR =21 BL3 SR =0
s LOADING SEQUENCE FROM | TO 29 MINUTES ‘ s
e SEQUENCE: CH21 ON - CH2] OFF - (CSP21 OFF - RCP21 ON - Si21 O -
FILE: c:\psse2yw\coned\dynam\recird2l.out : g '
&
LA
wl
T W
c i
H.
o
B
@
=4
CHNL= J: CVOLT-DG213 ]
).4000 . B—————-18 0.40000 |
| 1 ] | | s
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Calculation No. FEX-00083-00 Rev. 0
Attachment IV, Page 5 of 8

INDIAN POINT 2 DIESEL GENERATOR STUDY (LF21)
M| DIESEL GENERRTOR =21 BU3 SR '

rm——— LOADING SEQUENCE FROM | T0 29 MINUTES =W
mcs % SEQUENCE: CH21! ON - CH21 OFF - CSP21 QFF - RCP21 ON - SI21 O <
FILE: c:\pssel24w\coned\dynam\recirdel.out E
' >
c
1w
T
W
Powd
®
CHNL= 20: CPMECH-8Gz13]
I.SOOO I R D © "0-5000 .6
CHNL= 19: [OELEC-0G212] 2
1.5000 , ————== < 0.5000
' CHNL = 18: CPELEC-DG21)
1.5000 -0.5000
l ] I T T ] g
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Calculation No. FEX-00083-00 Rev. 0
Attachment IV, Page 6 of 8

INDIAN POINT 2 DIESEL ZSMERATOR STUDY (LF21)

DIESEL GENERATOR =2} 2U5 SA = w
re—— LOADING SEQUENCE FROM | TO 29 MINUTES .
w1 SEQUENCE: CH2l ON - CH21 OFF - CSP21 OFF - RCP21 ON - Si21 O —
FILE: c:\psse2iwi\coned\dynam\recirdd!l.out g
&
caQ
-]
T
&
°
]
© Ll
CHNL= 21; CEFD-DG2)3 < W
5. 0000 . T ) 0.0 87-
_ CHNL= 22: [SPDN-DG213
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8 30 £ aled ‘Al wawyoeny

0 "A3Y 00-€8000-X34 'ON uofiejndien

5 /GENSAL’ 1 3.5 0.05 0.05 1.35
0 1.33 1.000 0.22 0.14
0.13 0.296 0.7540 /
5 /EXST2A’ 1 o 60.0 .0.15 1.2
S -1.2 1 0.5 0.04 0.50
3.50 3.50 0.7 4.5 /
5 'DEGOV’ 1 0.0220 0.20 0.1 10.000
0.25 0.039 0.009 0.025 1.069
-0.05% :
51 ’CMOTOR’ 0.0120 0.0750 4.00 © 0.0600
0.080 0.009 0.068 0.0 0.4320
2.0 1.00 0.96462 - 0.5 / SI21
52 ’CMOTOR’ 0.018 " 0.0730 3.55 0.07
0.070 0.016 0.075 0.0 0.376
2.0 1.0 1.00416 0.5 / cs21
53 /CMOTOR’ 0.022 0.075 2.80 0.060
.0.070 0.0190 0.0670 0.0 3.015
2.0 1.0 0.84075 0.5 / CRF21
56 ’CMOTOR’ 0.022 0.075 2.80 0.060
0.07 0.019 0.067 0.0 3.015
2.0 1.0 0.84075 0.5 / CRF22
59 /CMOTOR’ 0.020 0.0720 2.80 0.05
0.07 0.014 0.0450 0.0 0.225
2.0 1.0 0.94244 0.5 / SWP24
50 ’CMOTOR’ 0.020 0.072 2.8 0.05
0.07 0.014 0.045 0.0 - 0.225
2.0 1.0 0.94244 0.5 /  SWP21
55 /CMOTOR’ - 0.020 0.083 3.30 . 0.060
0.0840 0.0410 0.06400 0.0 . 0.404
2.0 1.0 1.13393 0.5 / CCP21
.7 ’CMOTOR’ 0.0220 0.0750 2.800 ‘ 0.0600
0.070 ~ 0.0190 0.0670 0.0 0.4490
———2.,0 1.0 1.02841 0.5 / RP21
58 /CMOTOR’ 0.018 “0.072 T 3,80 0.06
0.072 0.018 0.07 0.0 0.181
2,0 1.0 (0©.914910 _; 0.5 / CHP21

0 ‘NETFRQ’ /



MENU, OFF

RSTR, SNPDG21N. SNP
LOFL
CASE,DG21CON. SAV
. gmFA"T
&
STRT
RECIRD21.0UT

RUN

0 30 3
PSAS

1

CHANGE MWP LOAD BUS
TO 3 -SECONDS PRINT O PLOT 3

RUN
SET
RUN
SET
RUN
SET
RUN
SET
RUN
SET
RUN

CON 43 TO 0.347

S4 TO 0.143 MW

TO 15 SECONDS PRINT 0 PLOT 3

CON 108 TO 0.321

TO 20 SECONDS PRINT 0 PLOT 3

'CON 69 TO 0.319

TO 25 SECONDS PRINT
CON 82 TO 0.319
TO 30 SECONDS PRINT
CON 56 TO 0.349
TO 45 SECONDS PRINT

0
0

o

CHANGE MWP LOAD BUS 49 TO

RUN
SET
RUM
‘SE.

UN
@
RUN
SET
RUN
SET
RUN
SET
RUN
PASS
FIN
END

TO S50 SECONDS PRINT
CON 147 TO 0.177

TO 55 SECONDS PRINT
<ON 147 TO 0.0

TO 60 SECONDS PRINT
CON 56 TO 0.0

TO 65 SECONDS  PRINT
CON 134 TO 0.319

TO 70 SECONDS PRINT
CON 43 TO 0.0

TO 75 SECONDS PRINT
CON 121 TO 0.217

TO 85 SECONDS PRINT

0

0

0

RSCL302,. 740V

/* FORCE MENU TO CORRECT STATUS, Output request for DG 31

/10.0 SEC MCC26A @143 KW
/13.0 SEC SI21 ON
'/25.0 SEC SW21 ON

/30.0 SEC CR21 ON

PLOT 3

/35.0 SEC CR22 ON
PLOT 3

J40.0 SEC CS21 ON
PLOT 3 :
0.109 MW /MCC29A @ 109 KW ~
PLOT 3 , ) |

veviy Tevarsoa 4,0 MIN. CH21 ON

PLOT 3

/17.0 MIN CH21 OFF
PLOT 3.

/18.0 MIN <CSp21 OFF v
PLOT 3 .

/23.0 MIN RCP21 ON
PLOT 3

/25.0 MIN SI21 OFF
P1OT 3

/29.0 MIN CC21 ON
PLOT 3 .

g J0 g abed ‘Al Wswydeny

0 "A9Y 00-€8000-X234 "'ON UONEIndjeD



Calculation No. FEX-00083-00 Rev. 0
Attachment V, Page 1 of 8

ATTACHMENT V

DIESEL-GENERATOR 22 - RECIRCULATION (NORMAL)



Calculation No. FEX-00083-00 Rev. D
Attachment V, Page 2 of 8

INDIAN POINT 2 DIESEL GENERATGR STUDY (LF22)
J\/\""'“ DIESEL GENERRTOR =222 BUSSES 2R & 3R gcn
rti—— LORDING SEQUENCE FROM | TQ 22 MINUTES . - W
e " 7 SEQUENCE: CH22 ON-CH22 OFF-S5122 OFF-RH21 OFF-SW25 ON O
‘ - FILE: c:i\psseliw\coned\dynam\recird2Z.out E
O
CHNL= 10: CVOLT-CC22] : | T >
[1.4000 , EERREE REEEE X 0.40000 [ =
CHNL® 9: [VOLT-SK252 ' e
1.4%000 : N ~  0.40000 69O
S = -
i CHNLs 3: CVOLTI-RH2)2] (e}
1.4000 _ : L e ©  0.40000 S s
L CHNL= 2: [VOLT-51P223 2
[1.4000 S —————— < 0.40000
L CHNLe 8: [VOLT-CH22)
[1.4000 : - 8——————8  0.40000
T ] ( ] | g
. N S
£~ g
— FE s
2’!
L (=]
e
~ ~—]
~ o
L |2
3
r N3
- ) . N e
| 5
‘ o
J g &
- { o e 0
1T Nl s @
] w
. | S o e =
— / B .
. __’_3 :h.: * II.O
tI : -
) s
— A I
+) K &
& = —
1 : g
i 4 B
o b
oo
R S
~ | |
| :
B 3
N L] [ S




Catculation No. FEX-00083-00 Rev. 0

| ‘ f8
INDIAN POINT 2 DIESEL GENERATOR STUDY (LF22] Attachment V, Page 3 0

01ESEL GENERARTOR =22 BUSSES 2R & 3R Ry
ez LOADING SEQUENCE FROM 1 TO e2 MINUTES 28
emoones] g aIENCE; CH22 ON-CH22 OFF-Si22 OFF-RH21 DOFF-SW2S ON , tLAuJ
FILE:_ C:\psseZL{w\coned\dynam\r‘ec,lr‘d22.Out o
' T
(o4
{ CHNL= 19: CSPDN-£C227 T
[0.15000 | R x -t.100 1 T QA
CHNLx 18: [SPDN-5H25] - c g
[0.15000 oo ~ PR T T
{ CHNLs 12: CSPON=RH213J | .
r(rlsooo = @rroernannt cesrmranseees © _] ]00 ’ .8
‘_ CHNL= 11: [SPON-51P223 : |
0.15000 - —— < ~1.100 |
| CHNL= 37: ESPDN-CH223]
[ 0. 15000 ' ———18 ~1.100
T 1 I B ] g
I S
. <
— g . —J ;
I
k :
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; | E
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Catculation No. FEX-00083-00 Rev. 0.

‘ : Attachment V, Page 4 of 8
INDISN POINT 2 DIESEL GENERATOR STUDY (LF22) ent V., Page 4 o

DIESEL GENERRTOR =22 BUSSES 2R & 3R > Y
| LORDING SEQUENCE FRAOM 1| 10 22 MINUTES _ S —
1 SEQUENCE: CH22 ON-CH22 0OFF-S122 OFF-RH21 OFF-SW25 ON ,.Eg
FILE: c:\psseZHw\COned\dgnam\recird22.Out >
o
wl
T um
o
-
©
)]
=
CHNL= |: CVOLI-DG223 2
1.4000 : - : - 0.40000 |
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Calcutation No. FEX-00083-00 Rev. 0

INDIAN POINT 2 DIESEL GENERATOR STUDY (LF22)  AttachmentV,Page5of &

DIESEL GENERATOR =22 BUSSES 2R & 3R

LOADING SEQUENCE FROM | TO 22 MINUTES ;-Lu
7 SEQUENCE;: CH22 ON-CH22 0FF-5122 QFF-RH2] OFF-SWZ25 ON > X
FILE: c:\pssediw\coned\dynam\recirdee.out E
| &
o J
11
=N
c ud
[
. Q
. (am]
CHNL= 22: [PMECH-DG223 °
1.5000 . L © -Q 5000 -
 CHNL= 21: COELEC-DG22) ?
1.5000 _ —————— < -0.5000
‘ ' CHNL= 20: [PELEC-DG223] ]
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Calculation No. FEX-00083-00 Rev. 0
Attachment V, Page 6 of 8

INDIAN POINT 2 DIESEL GENERATOR STUDY (LFZ22)
M%AA- DIESEL GENERRTOR =22 Bu33ES 2R & 3A

o | LOADING SEGUENCE FROM | TO 22 MINUTES

W2 SEQUENCE: CH22 ON-CH22 OFF-S122 OFF-RH2) OFF-SW25 ON
FILE: c:\psse2diw\coned\dynam\recird22.out

1€

10:

19493

, ed,
DIESEL SPEED & FLD VOLTES

1Y
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. CHNL= 23; CEFDB-06223
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.26

27

33

25

34

36

37

24

32

fGENSAL’ 1
0
0.1300
'EXST2A’ 1
~1.2
3.5
'DEGOV’ 1
0.25
-0.05
f CMOTOR
0.080
2.0
f CMOTOR/
0.070
2.0
* CMOTOR'
0.070
2.0
’ CMOTOR’
0.070
2.0
f CMOTOR/
0.0700
2.0
f CMOTOR'
0.070
2.0
/CMOTOR’ .
0.0850
2.0
! CMOTOR’
0.0840
2.0
CMOTOR'
0.072
2.0
'NETFRQ'’

3.5
$1.33

0.2960

o

1.
3.5
0.022
0.039

0.0120
0.0090
1.000
0.022
0.019
1.000
0.022
0.0190
1.000
0.020
0.014
1.000
0.0200

0.0140
1.000
0.016

0.0160
1.000
0.016
0.0120
1.000
0.020
0.0410
1.000
0.0180

. 0.0180
1.000
/

0.05

1.0000
0.7540

60.00
0.5

0.7

0.20
0.009

 0.07500
0.0680

0.964620

0.075
0.067
0.84075
0.075
0.0670
0.84075
0.0720
0.0450
0.94244
0.0720
0.0450
0.94244
0.070
0.0750
0.99984
0.085
0.0450
1.13955
0.0830
0.0640
1.13393
0.0720
0.0700

0.91491

0.1

0
0.5

0.5
2
0.5
0.0
0.
0.5
3

0.5
3

0.5

0.5

0.5

0005
0.22

0.15
0.04
4.5
0
0.025

4.000
.00

2.800
0.000

.8000
0.000

2.800
00
5
2.800
0.000

.800
0.00

.000
0.00

3.300
0.00

3.600
0.00

/

/

/

1.35
0.140

1.2
0.50
/
20.000
1.069

0.0600
0.4320
SIP22

0.060
3.0150
] CR23
0.060
3.015
CR24
0.050
0.2250
SWp22
'0.050
0.225
SWP25
0.070
0.376
RH21
0.040
0.601
AF21
~ 0.060
0.404
cCP22
0.060
0.181

/ CHP22

8 j0 £ abed ‘A wawyoeNy

0 A9y 00-£8000-X34 "ON uohemoied



MENU, OFF

RSTR, SNPDG22N. SNP
LOFL '
CASE,DG22CON. SAV
F2~T

|

'ILTRT

RECIRD22.0UT

RUN

0 30 3
PSAS

1

CHANGE MWP LOAD BUS 31 TO 0.206 MW
TO 3 SECONDS PRINT 0 PLOT 3

RUN
SET
RUN
SET
RUN
SET
RUN
SET
RUN
SET
RUN
SET
RUN
- SET
R™T
S.

22 UN
3

UN
SET
RUN
SET
RUN
"SET

RUN

CON 43 TO 0.347

TO- 8 SECONDS PRINT 0 PLOT 3

CON 108 TO 0.349

TO 15 SECONDS PRINT 0 PLOT

CON 82 TO 0.321

TO 20 SECONDS PRINT
CON 69 TQ 0.319

TO 25 SECONDS PRINT
CON 56 TO 0.319

TO 30 SECONDS PRINT
CON 121 TO 0.364

TO 40 SECONDS PRINT
CON 147 TO 0.177

TO 50 SECONDS PRINT
CON 147 TO 0.0.

TO 55 SECONDS PRINT
CON 43 TO 0.0

TO 60 SECONDS PRINT
CON 108 TO 0.0

TO 65 SECONDS PRINT
CON 95 TO 0.321

TO 70 SECONDS PRINT
CON 134 TO 0.217

TO 80 SECONDS PRINT

PASS

FIN
END

0

PLOT
PLOT
PLOT
PLOT

PLOT

' PLOT

PIOT
PLOT
PLOT

PLOT

KECTIIUAR LYY

3

/10.0

/13.0

/18.0

/25.0
/30.0
/35.0

/40.0

SEC
SEC
SEC
SEC
SEC
SEC

SEC

/4.0 MIN

/17.0 MIN

/18.0 MIN

/20.0 MIN

/* FORCE MENU TO CORRECT STATUS, Output request for DG 31

MCC26C @206 KW
SI22 ON

RH21 ON

SW22 ON

CR24 ON

CR23 ON

AF21 ON
CH22 ON

CH22 OFF

SI22 OFF

RH21 OFF

/22.0 MIN SW25 ON

/22.0 MIN CC22 ON

g Jo g abed ‘A wawydeny

0 "A9¥ 00-£8000-X34 'ON uolie[v[eD



Calculation No, FEX-00083-00 Rev. 0
‘ Attachment V1, Page 1 of 8

ATTACHMENT VI

DIESEL-GENERATOR 23 - RECIRCULATION (NORMAL)



Calculation No. FEX-00083-00 Rev. 0
Attachment VI, Page 2 of 8

INOIBN POINT 2 DIESEL GENERATOR STUDY (LF23)
DIESEL GENERATQOR =23 BUS 6A LR
mm— LORDING SEQUENCE FROM | TO 32 MINUTES | o
e GEQUENCE: CH23 ON-CH23 QFF-RH22 OFF-SI23 OFF-SW26 ON-RCP22 0 g &
FILE: c:\pssel2i4w\coned\dynam\recird23.out E
__CHNLs 7: CVOLY-£S223 <
I.4000 — e > 0.90000 | & 3
CHNL= 10: CVOLT-RCP22] >
1.4000 X X 0.40000 -
|l . - _ o
CHNLa 9: CVOLT-SW263 c
| 1-4000 ' _ R R T o000 | o0
L CHNLs 2: CVOLT-S1P233 ' 3 o
FI-‘{OOO », Q- reccermarenresirenins © O.L{OOOO _O‘ Z
CHNL=_3: [VOLT-AH22] 2
1.4000 _ - ———— < 0.40000
CHNL= §: CVOLT-CH233] _
1.4000 * ' B——————5  (.40000
I ] 1 i i g
o
L) ©_
s =3
=
& &
- e(.\J ‘*S
o™~
*e g
— i ™
@O
) T
T
[
o 5
(=)
— ,:T_ S Rt i N ON-‘-—"—'—‘ Z '5;’
f v o
1) .
\ . w
. " | g =
i /// . ———Jz :
s M —"
3 o
Xt o
- Ve =
,":E ] o
o —
v ™~ 8
. ) i
v —=
s t— 3
¥ ’ -
.1.""'t.'. | g.
“"!"V 3% o 222 ‘%_H l i J L L v ?—




Calculation No. FEX-00083-00 Rev. 0
Attachment VI, Page 3 of 8

INDIAN POINT 2 DIESEL GENERRTOR STUDY (LF23)
J\/\N"—‘ DIESEL GENERATOR =23 BUS bBR ~wn
FoTe LOADING SEQUENCE FROM 1 TO 32 MINUTES S o
ues ] SEQUENCE: CH23 ON-CH23 QOFF-RH22 OFF-Si23 QOFF-SW26 ON-RCP22 O = wl
FILE: c:\pssel2iw\coned\dynam\recird23.out L
L CHNL= 16: CSPON-C5223 o O
0. 15000 e == e @
CHNL= 20: [SPDN-RCP223 =
0.15000 Ko x ~1.100 )
CHNL= 19: [SPON-SK263 =
0.15000 _ R s = -1.100 | fgg
CHNLs t1: CSPDN-$1P233
0.15000 @ cecrrravesaracinaiiann © -1.100 _o'
CHNL= [2: CSPON-RH221 ' g
0.15000 . ——————x Z1.100
CHNL= 17: [SPON-CH233]
0.15000 5= & Z1.100
l | [ | | ] [ - g
: o
9 "2
: 2
_ -1 s
M o
- _12
£t o
\%':
by <
- ﬁ |3
1 2
;'r\_'
glﬁ] ..................................................... =4
n i . S
4l x 2 5
l‘\ : %
J|\ : g8
o e e L : S o
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Calculation No. FEX-00083-00 Rev. 0
Attachment VI, Page 4 of 8

INDIAN POINT 2 DIESEL GENERATOR STUDY (LF23)
DIESEL GENERATOR 223 BUS 6A L N
e LOADING SEQUENCE FROM 1 TQ 32 MINUTES ' o
TRt o IENCE: CH23 ON-CH23 OFF-RH22 OFF-S5123 OFF-SW26 ON-RCP22 O e
FILE: c:\psse24w\coned\dynam\recird23.out e
-
o _
w
T
“i
Pt
2o
o
T Q
=
CHNL= 1: CVOLT-0G233
['1.4000 e 0.40000
| [ i | l 1 S
: o
, 73
L — ;
2
— =
| &
- — 3
(=]
- it
5 &
[sn]
P
g3
W
g E
| 18 =
2
— 2
B
3
- —
| 12
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Calculation No. FEX-00083-00 Rev. 0

INDIAN POINT 2 DIESEL GENERATOR STUDY (LF23) - Attachment Vi, PageS5of 8
DIESEL GENERRTOR =23 BUS bA

LOADING SEQUENCE FROM 1 TQ 32 MINUTES SUJ
1 SEQUENCE: CH23 ON-CH23 OFF~RH22 OFF-SI123 OFF-SW26 ON- RCP22 0 X
FILE: c: \psseEHw\coned\dgnam\rec1rd23.o_ut E
o
(]
T
c L
f
. 2o
CHNL» 23: [PMECH-DG233] i
1.5000 @earrrranertan e © _0'5000 _o’
CHNLs 22: COELEC-DG23] 2
1.5000 . —————— -0.5000
CHNL= 21: [PELEC-06232
1.5000 P F———————p -0.5000
i i LR T T g
P ' s,
(=]
| Py
|
1‘ o
: (=)
- | ——4:
e =
r_i
D
} S
— J — o
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) ° g
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4 1 83
- e 1 — 58
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J g =
— e
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. 1 3
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{ e
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Calculation No. FEX-00083-00 Rev. 0
Attachment Vi, Page 6 of 8

INDIAN POINT 2 DIESEL GENERATOR STUBY (LF23)

Man— DIESEL GENERATOR 223 BUS 6A =
mm—— LOADING SEQUENCE FROM | 10 32 MINUTES L
s SEQUENCE: CH23 ON-CH23 OFF-RH22 OFF-Si23 OFF-SW26 ON- RCP22 0 s
FILE: c:\psselyw\coned\dynam\recird23.out g
&
c M
-
T
C oy
]
O
- W
CHNL= 24: CEFD-D623] ) 2w
5.0000. _ ———— = < 0.0 | Qm-
: - CHNL= 25: [SPON-DG233 '
0.10000 0 g———8 -0.1000 |
g W
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65

66

62

63

64

67

68

70

69

’GENSAL’ 1
0
0013
‘EXST2A 1
-1.2
3.50
/DEGOV’ 1
0.25
-0.05
/ CMOTOR'
0.080
2.0
’ CMOTOR'
0.070
2.0
" CMOTOR'
0.070
2.0
! CMOTOR'

0.070

2.0
’ CMOTOR’
0.0850
2.0
? CMOTOR’
0.0680
2.0
4 CMOTOR’ -
0.070
2.0

7 CMOTOR’

0.0840
2.0

/ CMOTOR'
0.070
2.0

’ CMOTOR
0.072
2.0

' NETFRQ’

3.5

1.33
0.2960
0.0
1
3.50
0.0220
0.039

0.0120
0.009
1.000
0.022
0.019
1.000
0.020
0.014
1.000
0.020
0.014
1.000
0.016
0.0120
1.000
0.018
0.0410
1.000
0.018
0.0160
1.000
0.020
0.0410
1.000
0.022
0.0190
1.000
0.018
0.0180
1.000
/

0.05
1.0000
0.7540
60.0
005
0.7
0.200
0.009

0.0750
'0.068
0.96462
0.075
0.067
0.84075
0.072
0.0450
0.94244
0.072
0.045
0.94244
0.085
0.0450
1.1396
0.066
0.0550
0.98207
0.073
0.0750
1.00416
0.083
0.0640
1.13393
0.075
0.0670
1.02841
0.072
0.0700

' 0.91491

0.05
0.22

g.15
0.04
4.5
0.1
0.025

4.00
0.00
0.5
2.80
0.000
0.5
2.800
0.00
0.5
2.80
0.000
0.5
3.000
0.000
0.5
3.600
0.000
0.5
3.550
0.000
0.5
3.300
0.000
0.5
20800
0.000
0.5
3.600
0.000
0.5

0

/

/

10.000
1.069

0.0600
.432

SIP23

0.06
3.0150

/ CRF25

0.050
0.225

SWp26

0.050
0.225

/- SWP23

0.040
0.601

AFP23

0.0450
0.376

RHR22

~ 0.070
0.376

/ csp22

0.060
0.404

/ CcCP23

0.060
0.449

/ RCP22

0.060
0.181
CHP23

g J0 L aBed "IA wawueNy
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Rfézfﬂaa'ﬂ’ v

MENU,OFF /* FORCE MENU TO CORRECT STATUS, Output request for DG 31
RSTR, SNPDG23N.SNP :

LOFL
CASE, DG23CON.SAV
R

&
STRT .
RECIRD23.0UT"

RUN
0 30 3
PSAS
1
CHANGE MWP LOAD BUS 61 TO 0.140 MW /10.0 SEC MCC26B €140 KW
RUN TO 3 SECONDS PRINT 0 PLOT 3
SET CON 43 TO 0.347 /13.0 SEC SI23 ON
RUN TO 8 SECONDS PRINT O PLOT 3 ‘
SET CON 108 TO 0.347 /18.0 SEC RH22 ON
RUN TO 15 SECONDS PRINT 0 PLOT 3
SET CON 82 TO 0.321 /25.0 SEC SW23 ON
RUN TO 20 SECONDS PRINT 0 PLOT 3
SET CON 56 TO 0.319 /30.0 SEC CR25 ON
RUN TO 25 SECONDS PRINT 0 PLOT 3
SET CON 95 TO 0.364 /35.0 SEC AF23 ON
RUN TO 30 SECONDS PRINT 0 PLOT 3
SET CON 121 TO 0.321 /40.0 SEC CS22 ON
RUN TO 40 SECONDS PRINT 0 PLOT 3
SET CON 160 TO 0.177 /4.0 MIN CH23 ON
R™™" TO 45 SECONDS PRINT 0 PLOT 3
S._- CON 160 TO 0.0 ' ' /17.0 MIN CH23 OFF
UN TO 50 SECONDS PRINT 0 PLOT 3

T CON 108 TO 0.0 f20.0 MIN RH22 OFF
RUN TO 55 SECONDS PRINT 0 PLOT 3
SET CON 43 TO Q.0 /25.0 MIN SI23 OFF
RUN TO 60 SECONDS PRINT 0 PLOT 3
SET CON 69 TO 0.321 /29.0 MIN SwW26 ON
RUN TO 65 SECONDS PRINT O PLOT 3
SET CON 147 TO 0.319 , /29.0 MIN RCP22 ON
RUN TC 70 SECONDS PRINT ¢ PLOT 3
SET CON 121 TO 0.0 /32.0 MIN (S22 OFF
RUN TO 80 SECONDS PRINT 0 PLOT 3
PASS " ‘
FIN
END

g Jo g abed ‘IA wawyoeny

0 "A3Y 00-£8000-X34 "ON UOHENJED



Calculation No. FEX-00083-00 Rev. 0
' Attachment VII, Page 1 of 7

ATTACBMENT vVII

DIESEL GENERATOR 22 - RECIRCULATION (FAILURE OF DG21)



Calculation No. FEX-00083-00 Rev. 0
Attachment VIi, Page 2 of 7

INDIAN POINT 2 DIESEL GENERATOR STUDY (LF22)

v DTESEL GENERATOR =22 BUSSES 28 & 37 Louo
FouE LOARDING SEQUENCE FROM | TO 30 MINUTES L;;UJ
e SEQUENCE: CH22 ON-CH22 OFF-RH21 ON-SW25 ON-CC22 ON-S122 OFF gl &
FILE: c:ypssedwiconed\dynam\case7.out F_E
' ‘ &
S )
l CHNL= 2: CVOLT-SIP223 >
[ 1.4000 X S 0.40000 | W
L CHNL= 10: CVOLT-CC223 | - | &
R L -+ O
[1.4000 | _ 0.490000 | 8=
CHNL=_9: CVOLT-SW253 o
‘ l.‘{OOO . ) @ -carriesiaamteraanenan © o'qoooo D’ z
CHNLs 3; CVOLT-RH213 - =<
1.4000 ] - < 0.40000
CHNL= 8: CVOLT-CH22) J
1.4000 0.40000 |
T [ I | l T g
: v 2,
: 2~ 2
B : FE =
! = $
: v g
\ o _1e
— : 5
o RRE—
« g
= -
....................... ;.: .__.‘ o
. ~N __:.
2 A
[
=z
g O
— ™ o— o o
o~ 3w
W
g =
- N A
m—-—vm
T~
- 18
. X,
N.—-—-—-
14 rg
L | f:;
3
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Calculation No. FEX-00083-00 Rev. 0
Attachment Vil, Page 3 of 7

INDIAN POINT 2 DIESEL GENERATOR STUDY (LF22)
'f\/\'\’"—* DIESEL GENERRTOR =22 BUSSES 2R & 3A . L
mr—— LORDING SEQUENCE FROM | TO 30 MINUTES -0
e ') SEQUENCE: CH22 ON-CH22 OFF-RH2! ON-SW25 ON-CC22 ON-S122 OFF kg b8 |
FILE: c:\psse2iwicaned\dynam\case7.0ut : B_J
: ' >
o
CHNL= [[: CSPON-SIP22] : =
0.15000 X x -1.100 )
2 CHNLs 19: C[SPON-CC223 | k=
A py n o
0.15000 . 1.100 | ‘—‘32
{ CHNLa 18: CSPDN-SH2S]
ro'lsooo P © -1.100 3‘
CHNLs 12: CSPON-RH213 =<
0.15000 _ —————— -1.100
CHNL= 17: CSPON-CH222
0.15000 ‘ ——=8 -1.100
! 1 | ! [ I 1 S
3
E:
- —
[\
S
3
[~]
L ’ -] f’é
o [ E
x| ' T
; ' o
+ o &
e Il 2w
- B e ol . W
; g
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Calcutation No. FEX-00083-00 Rev. 0
Attachment VII, Page 4 of 7

| INDJAN POINT 2 DIESEL GENERRTOR STUDY (LF22)
DIESEL CENERATOR =22 BUSSES 2A & 3R S wn VI
LOADING SEGUENCE FROM 1 70 30 MINUTES _ l};i'—
1 SEQUENCE: CH22 ON-CH22 OFF-BH21 ON-SW25 ON-CC22 ON-S122 OFF b |
FILE: c:\pssel2iw\coned\dynam\case?/.out - c>3 :
: ' >
|
(UN]
“un
c )
Yy
2a
=
' <
f CHNL= t: CVOLT-06223 : |
I'1.4000 : B~ 0.40000 )
1 T T g
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Cafculation No. FEX-00083-00 Rev. 0
Attachment VHI, Page S of 7

INC1AN POINT 2 DIESEL GENERRTOR STUDY (LF22)
DIESEL GENERATQOR =22 BUSSES 2R & 3R L
LOADING SEQUENCE FROM 1 TO 30 MINUTES u_’Ll-l
J SEQUENCE: CH22 ON-CH22 OFF-RH2] ON-SW25 ON-CC22 ON- 5122 OFF i 4
FILE: cs \psseZLiw\coned\dynam\case7 out ' OD_
® o
/ C 3
Ll
v oun
c Lt
© Ot
: o |
| CHNL= 22: [PMECH-DG223 B
ll.sooo : G oavcteriimnnrreneneen © -0.5000 D’
CHNL= 21: COELEC-06221 =
[1.5000 , ————— < -0.5000
{ ‘ CHNL= 20 EPELEC—DGZZJ ]
['1.5000 S -0.5000 |
R N _w 1 1 | S
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/ ™
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Calculation Na. FEX-00083-00 Rev. Q
Attachment Vi{, Page 6 of 7

INDIAN POINT 2 DIESEL CENERRTOR STUDY (LFed)
‘r\/\’\"'—“ DIESEL GENERRTOR =22 BUSSES 2R & 3R S Y
T LOADING SEQUENCE FROM 1 TO 30 MINUTES S am
0 3 SEQUENCE: CH22 ON-CH22 QFF-RH21 ON-SW25 ON-CC22 ON-SlI2e OFF v
0 A FILE: c:\psse24w\coned\dynam\case7.out C>3
ca
.
AR T
g
®
.0
o Wi
I CHNL= 23: CEFD-DG221 gt
[5.0000. ———— = < 0.0 %
CHNL= 24: [SPDN-DG223 :
0.10000 o B—————D ~0.1000 B
T g LL-‘
| T A N R R s W
_ ! s W
! &=
b— | — ,‘é a
[
{
] 3
| A S
\ T
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— g
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MENU, OFF

RSTR, SNPCS7.SNP
LOFL
CASE,DG22CON.SAV

-~y

e

STRT
CASE7.0OUT

RUN

0 30 3
PSasS

1

CHANGE MWP LOAD BUS 31 TO 0.206 MW
TO 3 SECONDS PRIRT O PLOT 3

RUN
SET
RUN
SET
RUN
SET
RUN
SET
RUN
SET
RUN
SET
RUN
SET
R”
Skh.

CON 43 TO 0.347

TO 8 SECONDS PRINT O PLOT 3

CON 108 TO 0.349

RO3EST-TAY

TO 15 SECONDS PRINT O PLOT

CON 82 TO 0.321

TO 20 SECONDS PRINT 0 PLOT

CON 69 TO 0.319

TO 25 SECONDS PRINT
CON 56 TO 0.319

TO 30 SECONDS PRINT
CON 121 TO 0.364

TO 40 SECONDS PRINT
CON 147 TO 0.177

TO 50 SECONDS PRINT
CON 147 TO 0.0

TO 55 SECONDS PRINT
CON 108 TO 0.0

TO 60 SECONDS PRINT
CON 95 TO 0.321

TO 65 SECONDS PRINT
CON 134 TO 0.217

TO 70 SECONDS PRINT
CON 43 TO 0.0

TO 80 SECONDS PRINT

0

0

PLOT
PLOT
PLOT
PLOT
PLOT
PLOT
PLOT

PLOT

PLOT

3

/10.0
/13.0
/18.0
/25.0
/30.0
/35.0

/40.0

SEC

SEC

SEC
SEC
SEC
SEC

SEC

/4.0 MIN

/22.0 MIN

/25.0
/27.0
/27.0
/30.0

MIN
MIN
MIN

MIN

/* FORCE MENU TO CORRECT STATUS, Output request for DG 31

MCC26C @206 KW
SI22 ON
RH21 ON
SwW22 QN
CR24 ON
CR23 ON

AF21 ON

CH22 ON

CH22 OFF
RHZ21 OFF
SW25 ON
CC22 ON

SI22 OFF

L jo L afed 'A wawyoeny
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Calcuiation No, FEX-00083-00 Rev. 0
Attachment V111, Page 1 of 7

ATTACHMENT VIII

DIESEL GENERATOR 23 - RECIRCULATION (FAILURE OF DG21)



Calculation No. FEX-00083-00 Rev. 0

INDIAN POINT 2 DIESEL GENERATOR STUQY (LF23) Attachment Vill, Page 2 of 7
’(\/\’V‘"‘ DIESEL GENERARTOR =23 BUS &R : ' SNV
rm—— LORDING SEQUENCE FROM | T 38 MINUTES gy
e SEQUENCE: RH22 OFF-RCP22 ON-S123 QFF-CS22 OFF Sz Q
‘ FILE: c:\psseliw\coned\dynam\caseB.out E
' > _J
i
>
pop
CHNLs 7: [VOLT-C$223] . I R <
1.14000 _ e RRERTLTTITR B
CHNL= 2: CVOLT-SIP233 o
1.\*000 L T AR < 0.‘*0000 T:; z
CHNL= 10: CVOLT-RCP223 z
1.4000 . , - S 0.40000
| CHNL= 3: [VOLT-RH223
| 1.4000 _ = 0.40000
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Caiculation No. FEX-00083-00 Rev. 0
Attachment VIil, Page 3 of 7

INDIAN POINT 2 DIESEL GENERATQR STUOY (LF23)

\vi— DIESEL GENERRTOR #23 BUS 6R , I
FautR LORDING SEQUENCE FROM | TO 38 MINUTES 50
RS SEQUENCE: RH22 OFF-RCP22 ON-S123 OFF-CS22 OFF -
FILE: c:\psse24w\coned\dynam\case8.out o
. ' : > N
o
=
. IO
CHNLs 16: CSPDN-CS223 - =
0.15000 . e LErETr ~ ~1.t00 o O
. ‘ nx
| CHNL= 11: CSPON-SIP233] '
rO. 15000 D Py -1.100 U.
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0.15000 _ —————=a ~1.100
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Calculation No. FEX-00083-00 Rev. 0
Attachment Vill, Page 4 of 7

INDIAN POINT 2 OlESEL GENERATQOR STUBY (LF23) :
IAan—| DTESEL GENERATOR =23 BUS 6A P
mw—— LOADING SEQUENCE FROM | TO 38 MINUTES P
ST SEQUENCE: RH22 OFF-RCP22 ON-S123 OFF-CS22 OFF Hé
FILE: c:\psse24w\coned\dynam\casef.out =
| X
o4
Ll
T
c Ll
© Poverd
-
o
o
hc 4
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Caiculation No. FEX-00083-00 Rev. 0
Attachment VIII, Page S of 7

INDIRAN POINT 2 DBIESEL GENERATOR STUDY (LF23)

DIESEL GENERATOR =#23 BUS bR oy e
mma— LOADING SEQUENCE FROM | TO 38 MINUTES -
1 31 SEQUENCE: RH22 OFF-ACP22 ON-9123 QFF-(S22 OFF °x

FILE: c:\pssel2iw\coned\dynam\case8.out E
® z
|
L
TN
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i » CHNL=a 23: CPMECH-06233
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{ : CHNL= 22: COELEC-DG23) 2
[1.5000 ' _ , _ ————— < ~0.5000
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Calculation No. FEX-00083-00 Rev. 0
Attachment Viil, Page 6 of 7

INDIAN POINT 2 DIESEL GENERARTOR STUDY (LF23)
Mav—! DIESEL GENERRTOR #23 BUS bA

<
-

R LORDING SEQUENCE FROM 1 T0O 38 MINUTES T
e 1 SEQUENCE: RH22 OFF-RCP22 ON-5123 0OFF-CS22 OfFF =
: " FILE: c:\PSSE24YW\coned\dynam\case8.out g
; : ©
S &
© -~
o L
S &
o
.8
o J
| CHNL= 24: CEFD-DG233 : < W
['S.0000 , . ————— < 0.0 a
L CHNL= 25: CSPON-06232 N
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| 1 g W
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MENU, OFF
RSTR, SNPCS8. SNP
LOFL _

- CASE,DG23CON. SAV

L F2 T

&

Cod
STRT

CASES8.0UT

RUN

0 30 3
PSAS

1

CHANGE MWP LOAD BUS 61 TO 0.140 MW
TO 3 SECONDS PRINT O PLOT 3

RUN
SET
RUN
SET
RUN
SET
RUN
SET
RUN
SET
RUN
SET
RUN
SET
RY“!
s. .

UN
T
UN

SET CON 121 TO 0.0

RUN TO 60 SECONDS PRINT
PASS :

FIN

END

CON 43 TO 0.347

TO 8 SECONDS PRINT O PLOT 3

CON 108 TO 0.347

TQO 15 SECONDS PRINT O PLOT

CON 82 TO 0.321

TO 20 SECONDS PRINT
CON 56 TO 0.319

TO 25 SECONDS PRINT
CON 95 TO 0.364

TO 30 SECONDS PRINT
CON 121 TO 0.321

TO 40 SECONDS PRINT
CON 108 TO 0.0

TO "45 SECONDS PRINT
CON 147 TO 0.319

TO 50 SECONDS PRINT
CON 43 TO 0.0

TO 55 SECONDS PRINT

0

0

©c o © O o

PLOT
PLOT
PLOT
PLOT
PLOT

PLOT

PLOT

PLOT

KY30S58. 10V

/* FORCE MENU TO CORRECT STATUS, oOutput

request for DG 31

/10.0 SEC
/13.0 SEC
/18.0 SEC
/25.0 SEC
/30.0 SEC
/35.0 SEC
/40.0 SEC
/20.0 MIN
/28.0 MIN
/30.0 MIN

/38.0 MIN

MCC26B €140 KW
SI23 ON

RH22 ON -

SW23 ON

CR25 ON

AF23 ON

C¢S22 ON

RH22 OFF.
RCP22 ON

SI23 OFF

'cszz OFF

L 30 L 9bed ‘1IN Wwawyoeny

0 "A9Y 00-£8000-X34 'ON uohie|nded



Calculation No. FEX-00083-00 Rev. 0
Attachment IX, Page 1 of 7

ATTACHMENT IX

DIESEL-GENERATOR 21 - RECIRCULATION (FAILURE OF DG22)



Calculation No. FEX-00083-00 Rev. 0
Attachment IX, Page 2 of 7

INDIAN POINT 2 DIESEL GEMERATOR STUDY (LF21)
M—{ DIESEL GENERATOR =21 BUS 5A » ~ o
Pt LORDING SEQUENCE FROM | TO 30 MINUTES - WJ
INC.® 1 SEQUENCE: CH21 ON-CH21 QFF-CSP2! QFF-SW24 QN-RCP21I ON-S121 @ :_CJ
FILE: c:\psse24w\coned\dynam\case9,out : E_:
: &
O
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Calculation No. FEX-00083-00 Rev. 0

) INDIAN POINT 2 OIESEL GENERATOR STuDY (LF2])  AttachmentiX,Page 3of 7
L’\/vv\—4 DIESEL GENERRTOR =21 BUS 5A ~ u)
T LORDING SEQUENCE FROM 1 70 30 MINUTES : o o
e SEQUENCE: CH2)] ON-CH21 QFF-LSP21 OFF-SW24 ON-RCP2! ON-SI2! O ~w
FILE: c:\psse2iw\coned\dynam\case9.out ld‘_‘l
& "
. o
[ CHNLs 11: CSPON-SIP21] . I
10.15000 R X -1.100 | T O
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: , Calculation No. FEX-00083-00 Rev. 0
INDIAN POINT 2 OIESEL GENERATOR STUBY (LF21! Aﬂw’me““x-”age“?”

DIESEL GENERATQR =21 BUS .5A vy
FouER LOADING SEQUENCE FROM [ 70 30 MINUTES :P—
wes "% SEQUENCE: CH2! ON-CH2! OFF-CSP21 GFF-SW24 ON-RCP21 GN-SI21 O g
FILE: c:\psse24w\coned\dynam\cased,out g
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: . Calculation No. FEX-00083-00 Rev. 0

INDIAN POINT 2 DIESEL GENERATOR STUDY (LF21)  AttachmentiX PageSof 7
J\/VV"—} DIESEL GENERRTOR 2! BUS SR ' -
ZTL LOADING SEQUENCE FROM 1 70 30 MINUTES .
mes™ ") SEQUENCE: CH2! ON-CH21 OFF-CSP21 OFF-SW24 ON-RCP21 ON-Si2! C X
FILE: c:\psseddw\coned\dynam\case9.out E
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CHNL= 22: CPMECH-06213
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Calculation No. FEX-00083-00 Rev. 0
Attachment IX, Page 6 of 7

] INDIAN POINT 2 BIESEL GENERATOR STUDY (LF21j
Ar—{ DYESEL GENERATOR =21 BUS SA

[N

LORDING SEGUENCE FROM 1 TQ 30 MINUTES

I

PONER
W) SEQUENCE: CH21 ON-CH21 OFF~CSP21 OFF-SW24 ON-RCP21 ON-5121 O
FILE: c:\psseliwi\coned\dynam\case9.out
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MENU, OFF

RSTR, SNPCS9, SNP
LOFL
CASE,DG21CON.SAV

@ .

STRT
CASE9.OUT

RUN

0 30 3
PSAS

1

CHANGE MWP LOAD BUS 54 TO 0.143 MW
TO 3 SECONDS PRINT 0 PLOT 3

RUN
SET
RUN
SET
RUN
SET
RUN
SET
RUN
SET
RUN

CON 43 TO 0.347

TO 15 SECONDS PRINT

CON 108 TO 0.321

TO 20 SECONDS PRINT

CON 69 TO 0.319

TO 25 SECONDS PRINT

CON 82 TO 0.319

TO 30 SECONDS PRINT

CON 56 TO 0.349

TO 45 SECONDS PRINT

0
°
0
0

o]

CHANGE MWP LOAD BUS 49 TO

RUN
SET
R -~
S

@:

RUN
SET
RUN
SET
RUN
SET
RUN
PASS
FIN
END

TO 50 SECONDS PRINT

CON 147 TO 0.177

TO 55 SECONDS PRINT

CON 147 TO 0.0

TO 60 SECONDS PRINT

CON 56 TO 0.0

TO 65 SECONDS PRINT

CON 95 TO 0.321

TO 70 SECONDS PRINT

CON 134 TO 0.319

TO 75 SECONDS PRINT

CON 43 TO 0.0

TO 80 SECONDS PRINT

0

0

0

AL3059. LoV

/* FORCE MENU TO CORRECT STATUS, Output request for DG 31

/10.0 SEC MCC26A @143 KW
/13.0 SEC 8I21 ON
PLOT 3 ‘
/25.0 SEC SW21 ON
PLOT 3 , _
/30.0 SEC CR21 ON
PLOT 3
‘ /35.0 SEC CR22 ON
PLOT 3
/40.0 SEC CS21 ON
PLOT 3
0.109 MW /MCC29A @ 109 KW
PLOT 3 :
, /4.0 MIN CH21 ON
PLOT 3 -
/22.0 MIN CH21 OFF.
PLOT 3 _ '
/23.0 MIN CSP21 OFF
PLOT 3 _
/27.0 MIN SW24 ON
PLOT 3 s
/28.0 MIN RCP21 ON
PLOT 3 :
/30.0 MIN SI21 OFF
PLOT 3 ,

L Jo 1 8Bed ‘X uawyoeny

0 "A9Y 00-£8000-X3d "ON UOnEINJED



Calculation No. FEX-00083-00 Rev. 0
Attachment X, Page 1 of 7

ATTACHMENT X

DIESEL-GENERATOR 23 - RECIRCULATION (FAILURE OF DG 22)



INDIAN POINT 2 DIESEL GENERATOR STUDY

(LF23)

Calculation No. FEX-00083-00 Rev. 0
Attachment X, Page 2 of 7

\v—! DIESEL GENERRTOR =23 BUS bR o
mm—— LOADING SEQUENCE FROM | TO 38 MINUTES o
INC S 1 SEQUENCE: CH23 ON-CH23 OFF~RH22 OFF-SW26 ON-S]23 OFF-CS22 OF :_.13
FILE: c¢:\psse24w\coned\dynam\casell.out E
( =
O
CHNL= 7: CVOLT-CS5223 >
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Calculation No. FEX-00083-00 Rev. 0
Attachment X, Page 3 of 7

INDIAN POINT 2 DIESEL GENERATOR STUDY (LF23)

Aran—! DTESEL GENERATGR =23 BYS 6A s
rmr—— LOADING SEQUENCE FROM | 10 38 MINUTES Ry
124 1 SEQUENCE: CH23 ON-CH23 OFF-RH22 OFF-SW2b ON-SI23 OFF-[S22 OF —
e FILE: c:\psseZL{w\coned\dgnam\case1O.out E
CHNL= 16: [SPON=-CS5221 oo
0.15000 v T = T1. 100 T0
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Calcutation No. FEX-00083-00 Rev. 0

Attachment X, Page 4 of 7
”"‘"—“‘,' INDIAN POINT 2 DIESEL GENERRTOR STUDY (LF23)

DIESEL GENERATCR =23 BUS BA v
A LOADING SEQUENCE FROM | TO 38 MINUTES Kl
SRR SEQUENCE: CH23 ON-CH23 OFF-RH22 OFF-SW26 ON-SI23 OFF-CS22 OF ~ 4
FILE: c:\pssel24Yw\coned\dynam\caseld.out : g
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Calculation No. FEX-00083-00 Rev. 0
Attachment X, Page § of 7

INDIAN POINT 2 DIESEL GENERATOR STUDY (LF23)
U\/Ww— DIESEL GENERARTOR =223 BUS 6A . -
E) LOADING SEQUENCE FROM 1 TCO 38 MINUTES - wl
BERT SEQUENCE: CH23 ON-CH23 OFF-RH22 OFF~SW26 ON-SI23 OFF-CS22 OF X
FILE: c:\pssedywiconedidynamicaseid.out . 8
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Calculation No. FEX-00083-00 Rev. 0
Attachment X, Page 6 of 7

INDIAN POINT 2 DIESEL GENERATOR STUDY (LF23)
J\/\N\—— DIESEL GENERATOR =23 BUS bBA

o LORDING SEQUENCE FROM | T0O 38 MINUTES

RO SEQUENCE: CH23 ON-CH23 QFF~RH22 OFF-SW26 ON-S123 OFF-£S22 OF

FILE: c:\psse24w\coned\dynam\caselQ.out
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_ d
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Al30570 L0V

MENU, OFF /* FORCE MENU TO CORRECT STATUS, Output request for DG 31
RSTR,SNPCS10.SNP
LOFL

CASE,DG23CON. SAV
7 -
@ .
STRT
CASE10.0UT

RUN

0 30 3
PSAS

1

CHANGE MWP LOAD BUS 61 TO 0.140 MW /10.0 SEC MCC26B €140 KW
RUN TO 3 SECONDS PRINT O PLOT 3 _
SET CON 43 TO 0.347 . /13.0 SEC 8SI23 ON
RUN TO 8 SECONDS PRINT O PLOT 3
SET CON 108 TO 0.347 ' /18.0 SEC RH22 ON
RUN TO 15 SECONDS PRINT 0 PLOT 3
SET CON 82 TO 0.321 /25.0 SEC SW23 ON
RUN TO 20 SECONDS PRINT 0 PLOT 3
SET CON 56 TO 0.319 /30.0 SEC CR25 ON
RUN TO 25 SECONDS PRINT 0 PLOT 3
SET CON 95 TO 0.364 . /35.0 SEC AF23 ON
RUN TO 30 SECONDS PRINT O PLOT 3
SET CON 121 TO 0.321 /40.0 SEC (S22 ON
_RUN TO 40 SECONDS PRINT 0 PLOT 3 ~ o
SET CON 160 TO 0.177 , /4.0 MIN CH23 ON
R ~ TO 45 SECONDS PRINT 0 PLOT 3 , '
Si. CON 160 TO 0.0 /22.0 MIN CH23 OFF
TO 50 SECONDS PRINT 0 PLOT 3 _
T CON 108 TO 0.0 ‘ /25.0 MIN RH22 OFF
RUN TO 55 SECONDS PRINT 0 PLOT 3
SET CON 69 TO 0.321 ~ [/27.0 MIN SW26 ON
RUN TO 60 SECONDS PRINT O PLOT 3 '
SET CON 43 TO 0.0 /30.0 MIN SI23 OFF
RUN TO 65 SECONDS PRINT 0 PLOT 3 :
SET CON 121 TO 0.0 : /38.0 MIN C€S22 OFF
"RUN TO 70 SECONDS PRINT 0 PLOT 3
PASS
FIN
END

L J0 L afed X awyoeny

0 "A9M 00-£RN00-XT4 "ON uoneinoien



Calculation No. FEX-00083-00 Rev. 0
Attachment XI, Page 1 of 7

ATTACHMENT X1

DIESEL GENERATOR 21 - RECIRCULATION (FAILURE OF DG 23)



Calculation No. FEX-00083-00 Rev. 0
Attachment XI, Page 2 of 7

INBIAN POINT 2 DIESEL GEMERATOR STUDY {LF21)
DIESEL GENERATOR =21 BUS SA o v
T LOADING SEQUENCE FROM | TQ 46 MINUTES ” ud
WA SEQUENCE: CH21 ON-CH21 OFF-RSP21 ON-SI21 QFF-CSP21 OFF )
FILE: c:\psvseeqw\coned\dgnam\case)l.out E
CE
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INDIBN POINT 2 DIESEL GENERATOR STUDY

ILF21)

Calculation No. FEX-00083-00 Rev. 0
. Attachment X|, Page 3 of 7

Ama—{ DIESEL GENERATOR =21 BUS SA | i p!
mrr—— LOADING SEQUENCE FROM | 70 46 MINUTES =0
W™ SEQUENCE: CH21 ON-CH21 OFF-RSP2) ON-SI21 OFF-CSP21 OFF _ﬁ
FILE: c:\psse24w\conedidynam\casell.out o
=
= 0O
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0.15000 _ . R Rk * -1.100 | © g
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Calcutation No. FEX-00083-00 Rev. 0
Attachment XV, Page 4 of 7

INDIAN POINT 2 DIESEL GENERATOR STUDY (LF21)
Mv—{ DIESEL GENERATOR 221 BUS 5A =0
pm——] LORDING SEQUENCE FROM | TO 46 MINUTES . o N
e 1 SEQUENCE: CH2! ON-CH2! OFF-RSP2]1 ON-SI2] OFF-CSP21 OFF LA B
FILE: c:\psse2Yw\coned\dynam\casell.out g
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Calculation No. FEX-00083-00 Rev. 0
Attachment XI, Page 5 of 7

INDIAN POINT 2 DIESEL GENERATOR STUDY (LF21)
J\/VV‘F—I DIESEL GENERATQOR =21: BUS SA o
i —— LOADING SEQUENCE FROM | TO 46 MINUTES : - Ll
1HE 8 1 SEQUENCE: CH2] ON-CHZ2) OFF-R85P2! ON-S}2] OFF-CSP2! (FF v
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- Calculation No. FEX-00083-00 Rev. 0
Attachment Xt, Page 6 of 7

INDIAN POINT 2 DIESEL GENERATOR STUDY (LF21)
DIESEL GENERATOR =21 BUS SA . s w
LOARDING SEQUENCE FROM 1 TO 4b MINUTES i
J SEQUENCE: CH21 ON-CH21 OFF-RSP2! ON-S12! OFF-CSP2! OFF g
FILE: c:\psse24w\coned\dynam\casell.out - g
. v ‘ @
o
- .
T
5 o
@
.0
o Wl
CHNL=_23: CEFD-06212 g W
5.0000 _ —————— < 0.0 %
l ] CHNL= 24; CSPDN-06213
fo.10000 3
1 f [ g "
2 L
g
- o
3
= g
3
3
®
S
T T T T TR .
_______________ =
o
=z
$ o
- - g
w2
Wi
g =
— S -
n
<
b3
[=]
_ g
S
b5
® I | :




MENU, OFF

RSTR,SNPCS11.SNP
LOFL .
CASE,DG21CON. SAV

P
Q.
STRT
CASE11.0UT

RUN
0 30

3

PSAS

1

CHANGE MWpP LOAD BUS 54 TO 0.143 MW

RUN
SET
RUN
SET
RUN
SET
RUN
SET
RUN
SET
RUN
CHAN
RUN
SET
RU™
“E.

¢

RUN
SET
RUN
SET
RUN

PASS
FIN
END

TO 3 SECONDS PRINT 0 PLOT 3
CON 43 TO 0.347

TO 15 SECONDS PRINT O PLOT
CON 108 TO 0.321

TO 20 SECONDS PRINT 0 PLOT
CON 69 TO 0.319

TO 25 SECONDS PRINT 0 PLOT
CON 82 TO 0.319

TO 30 SECONDS PRINT 0 PLOT
CON 56 TO 0.349

TO 45 SECONDS PRINT 0 PLOT

GE MWP LOAD BUS 49 TO 0.109 MW

TO 50 SECONDS PRINT O PLOT
CON 147 TO 0.177

TO 55 SECONDS PRINT
CON 147 TO 0.0

TO 60 SECONDS PRINT
CON 134 TO 0.319

0 PLOT

0
TO 65 SECONDS PRINT O PLOT

0

PLOT

CON 43 TO 0.0
TO 70 SECONDS PRINT
CON 56 TO 0.0
TO 75 SECONDS PRINT 0 PLOT

PLOT

CRO3CSH-ZOY

3
3
3
3
3
3
3

3

/* FORCE MENU TO CORRECT STATUS, Output request for DG 31

/10.0 SEC MCC26A @143 KW
/13.0 SEC SI21 ON

/25.0 SEC SW21 ON

/30.0 SEC CR21 ON

/35.0 SEC CR22 ON

/40.0 SEC CS21 ON

/MCC29A @ 109 KW

/4.0 MIN CH21 ON '
/27.0 MIN CH21 OFF
/33.0 MIN RCP21 ON
/35.0 MIN SI21 OFF

/46.0 MIN CSP21 OFF

1 30 2 afed P wswydeyy

0 "A3Y 00-£8000-X34 'ON uonendjed
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" ATTACHMENT X1I

DIESEL GENERATOR 22 - RECIRCULATION (FAILURE OF DG 23)



Calculation No. FEX-00083-00 Rev. 0
Attachment Xil, Page 2 of 7

INDIAN POINT 2 DIESEL GENERATOR STUDY (LF22)
O1ESEL GENERATOR =22 BUSSES 2A & 3R

rr—— LORDING SEQUENCE FROM | 10 35 MINUTES o
W SEQUENCE: CH22 ON-CH22 QFF-RH21 OFF-SW2S ON-CCW22 ON-S122 OF &0
FILE: c:\psseeiw\conedidynam\casell.out E
& _J
CHNL= 2; CVOLT-S1P223 ! >
1.4000 - X X 0.40000 ] V¥
L CHNLs 10: [VOLT-C£223 - E
(14000 v S = omooen | 8 O
CHNL=® 9: CVOLT-SW251 : o
1.4000 i O ravessseannsaaanias © 0.40000 D’ z
CHNL= 3: FVOLT-BH2]3 |5
1.4000 _ —————— < 0.90000 )
CHNL= 8: CVOLT-CH221
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Calculation No. FEX-00083-00 Rev. 0
Attachment XIi, Page 3 of 7

INDIAN POINT 2 DIESEL GENERATOR STUDY [(LF22)
v DIESEL GENERRTOR =22 BUSSES 2R & 3R N O
mr——] LORDING  SEQUENCE FROM | T0 35 MINUTES - 0
wee ) SEQUENCE: CH22 ON-CH22 OFF-BH21 DOFF-SW2S ON-CCW22 ON-S122 OF <l
FILE:s c:\psse2iw\conedMdynam\casel?.out b
o O
o
o
CHNL= 11: [SPON-SIP22) =
0.15000 ‘ P R, XK -3.100 2 D
b - CHNL= 19: CSPON-££223 —
[o-15000 , S SR = T1000] 6 g
‘ CHNL= 18: [SPON-5H253] | -
0.15000 . @ et vriamirnteeaan P _l'loo} D.
| ‘ , CHNL= 12: CSPON-AH213 =
0.15000 _ ————— < <1.100
' CHNL= 17: [SPDN-CH22]
0.15000 ' . 4 B———————85 71,100
T T T T T T T T T
- e 3
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T T N e e o
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Calculation No. FEX-00083-00 Rev. 0
Attachment Xil, Page 4 of 7

' INDIAN POINT 2 DIESEL GENERATOR STUDY (LF22)
&6;::] DIESEL GENERATOR =22 BUSSES 2R & 3R NE 2!
| LORDING SEQUENCE FROM I 1O 35 MINUTES | o
TGS SENENCE: CH22 ON-CH22 OFF-RH21 OFF-SW25 ON-CCW22 ON-SI22 OF -
FILE: c:\psse24w\coned\dynam\casell.out g
&
o _J
ul
VN
c L
© Pad
-0
5
£
CHNL® §: CVOLT-~DG223]
1.4000 0.40000
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Calculation No. FEX-00083-00 Rev. 0
Attachment Xll, Page Sof 7

‘ INQIAN POINT 2 DIESEL GENMERATOR STUDY (LF22)
J\/\/\"’—' DIESEL GENERRTOR s22 BUSSES 2R & 3R

me——] LOADING SEQUENCE FROM 1 10 35 MINUTES o w
2T SEQUENCE: CH22 ON-CH22 OFF-RH2] OFF-SW2S ON-CCW22 ON-S122 OF <
FILE: c:\psse2idw\coned\dynam\casell.out E
&
o4
L
Lwu
- LJ
o bt
: |
CHNL= 22: [PMECH-0622) ]
1.5000 ' o © 7 -0.5000 1 3
! CHNL= 21: COELEC-0G223 - =z
J1.5000 N _ ——————2 -0.5000 |
CHNL= 20: CPELEC-D0G223
1.5000 ~ S——————8  -0.5000
N T T T 2
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Calculation No.'FEX-00083-00 Rev. 0
' ’ Attachment Xil, Page 6 of 7
INDIAN POINT 2 DIESEL GENERATOR STUDY (LF22)

DIESEL GENERRTOR =22 BUSSES 28 & 3R L2,
LOADING SEQUENCE FBOM | TO 35 MINUTES c-;*—
1 SEQUENCE; CH22 ON-CH22 DFF-RH2) OFF-SK25 DON-CCW22 ON-S122 OF- -
FILE: c:\psseliwlconed\dynam\caseld.out g
X
T 0o
~
v
S«
®
, =
ol
CHNL= 23: CEFD-0G223 Ll
$.0000 , - K 0.0 %
CHNL= 24: CSPDN-06223
0.10000 -0.1000 3
2 L
| ] IR ] 2 0
0 Lot
s
- A% a
- N
=}
3
a
L 2 A
[an
prd
g o
- 1 =3
w 9
[ T%)
g =
- —s =
g
. — 2
n B
- 1%
© L | | S




MENU, OFF

RSTR, SNPCS12.SNP

LOFL

CASE,DG22CON. SAV
@ .

STRT

CASE12.0UT

RUN

0 30 3
PsSAS
1.

CHANGE MWP LOAD BUS 31 TO 0.206 MW
RUN TO 3 SECONDS PRINT © PLOT 3

SET CON 43 TO 0.347

RUN TO 8 SECONDS PRINT 0 PLOT 3

SET CON 108 TO 0.349

RUN TO 15 SECONDS PRINT O PLOT

SET CON 82 TO 0.321
RUN TO 20 SECONDS PRINT
SET CON €9 TO 0.319
RUN TO 25 SECONDS PRINT
SET CON 56 TO 0.319
RUN TO 30 SECONDS PRINT
SET CON 121 TO 0.364
RUN TO 40 SECONDS PRINT
SET CON 147 TO 0.177
RU” TO 50 SECONDS PRINT
SE. CON 147 TO 0.0
TO 55 SECONDS PRINT
CON 108 TO 0.0
RUN TO 60 SECONDS PRINT
SET CON 95 TO 0.321

RUN TO 65 SECONDS PRINT

SET CON 134 TO 0.217

" RUN TO 70 SECONDS PRINT
SET CON 43 TO 0.0
RUN TO 75 SECONDS PRINT
PASS
FIN
END

0

o <o o o o o (=

PLOT
PLOT
PLOT
PLOT
PLOT
PLOT

PLOT

PLOT.

PLOT

PLOT

3

Ad3¢819-TLV

/10.0 SEC
- /13.0 SEC
/18.0 SEC
/25.0 SEC
/30.0 SEC
/35.0 SEC
/40.0 SEC
/4.0 MIN
/27.0 MIN
/30.0 MIN
/32.0 MIN
/32.0 MIN
/35.b MIN

/* FORCE MENU TO CORRECT STATUS, Output request for DG 31

MCcCc26C €206 KW

S122 ON
RH21 ON
SW22.0N
CR24 ON
"CR23 ON
AF21 ON
CH22 ON
CH22 OFF
RH21 OFF
SW25 ON
CcCw22 ON

5122 OFF

1 0 £ abed 'IIX wawyoeny

‘0 "A9Y 00-€8000-X3d 'ON UONEINDIRD .

\
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ATTACHMENT XIII

DIESEL-GENERATOR 21 - INJECTION (CR21 & CR22 CONCURRENTLY) .
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INDIAN POINT 2 DIESEL GENERATOR STUDY (LF21)
J\/VV‘”— DIESEL GENERRTOR #21 BUS SA >
T LORADING SEQUENCE FORM 0 TO 40 SECONDS 3 LJ
INGS 1 SEGUENCE: SI2] ON-SW21 ON-CR2! ON-CR22 ON-CS21 ON- =
FILE: c:\psse2yYw\coned\dynam\casel3.out F_E
' ' : & i
T 0O
CHNLs 3: CVOLT-CS2]1]" i >
1.4000 . X X 0.40000 | W
"CHNLw 6: CVOLT-CR223] c g
1.4000 ' S + 0.40000 ©
. el
CHNL= S: CvOLTI-CR211 .
l.,{oOo R S S L L LT R T © O.L{OOOO 3 Z
CHNL= 4: LVOLT-SW21] =
1.4000 o ' e < 0.40000
CHNL= 2: CVOLT-S1P213
1.4000 B—————"a 0.40000
l I | | ' I g
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Calculation No. FEX-00083-00 Rev. 0

o Attachment XIl, Page 3of 7
INDIPAN POINT 2 DIESEL GENERATOR STUDY (LF21)

DIESEL GENERATOR =21 BUS 5R R
JFoen LORBING SFQUENCE FORM 10 TO 40 SECONDS 50
e SEAENCE:; 5121 ON-SW2l ON-CRe) ON-CR22 ON-CS21 ON - w
. FI1LE: c:\psse2yw\conedidynam\casel3.out ‘a—’_
: X
o
t__ CHNLs 8: [SPON-CS213 1 T
0.15000 FEEEEREEERE > ‘1.‘00 ; L—QO
' CHNU= 11: CSPDN-CR227] ' | c g '
[0.15000 R EEEEEe - S1.100 ! " ©
‘ - =
| CHNL= 10: CSPON-CR213 |
W.]SOOO 8 .9 ....................... Py _}‘100} D'
) _ CHNL= 9; [SPDN-SW213J 1 F
Fo._zsooo i pPanp———— -1.100 |
CHNL= 7; CSPON-S1P213 ' '
]0.15000 g———° -1.100
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Calculation No. FEX-00083-00 Rev. 0
Attachment Xitl, Page 4 of 7

INBIAN POINT 2 DIESEL GENERATQR STUDY (LF21])
DIESEL GENERRATOR =21 BUS SR n
LORDING SEQUENCE FORM 10 TO 40 SECLONDS ;:l"—
J-SEQUENCE: SI2! ON-SW2! ON-CR2! ON-~CR22 ON-CS21 ON- el |
FILE: c:\psse2iwlconed\dynamicasel3,out g
&
c
L
Vo
c L
Pt
S0
)
£
CHNL= f: CVOLT-DG213 |
1.4000 , f——————a 0.40000 |
N T 1 [ T 1 g
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Calculation No. FEX-00083-00 Rev. 0
Attachment XIll, Page 5 of 7

INDIAN POINT 2 DIESEL GENERATQR STUDY (LF21)
k{\/\N‘—— DIESEL GENERATOR =21 BUS SA — L
poucy LOADING SEQUENCE FORM 10 70 40 SECONDS :C;UJ
s SEQUENCE: ST21 ON-SKW21 ON-CR21 ON-CR22 ON-CS21 ON _g
FILE: c:\psse24w\coned\dynam\casel]3.out a
: O
(s}
o
o
e
.C u_‘
‘@ | |
CHNL= 1Y4: CPMECH-DG21) :
1.5000 : . orieenes roseatentees °  -0.5000 S
CHNL= 13: CQELEC-DG2113 ' <
1.5000 , ————— — < -0.5000
CHNL= 12; CPELEC-DG213
1.5000 < [ -0.5000
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INOIRN POINT 2 JIESEL GENERATQOR STUO/Y (Le21

Calculation No. FEX-00083-00 Rev. 0
Attachment XIll, Page 6 of 7

\av— D1ESEL GENERATOR =21 BUS SA el %)
TR LORDING SEGUENCE FORM 10 T0 40 SECONDS ) J:'}_-
R SEQUENCE: S121 ON-SW2! ON-CR21 ON-CR22 ON-CS21 ON° £
FILE: c:\pssed4Ywhconed\dynam\casel3.out c>:)
‘ &
oo
LD_J
-
G o
®
L0
o )
f CHNL= 1S: CEF0-0G21J s w
I'5.0000 - ——— < 0.0 %
CHNLs 16: [SPON-0G213
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MENU, OFF
RSTR, SNPCS13.SNP
LOFL
CASE, DG21CON . SAV
‘ﬁm

i
STRT
CASE13.0UT

RUN

AU170503.700

/* FORCE MENU TO CORRECT STATUS, Output request for DG 31

aBed ‘1Y WaWydeRy
%3 "ON UOlIEndIED

Lok

0 30 3
PSAS
1

- CHANGE MWP LOAD BUS 54 TO 0.143 MW
RUN TO 3 SECONDS PRINT 0 PLOT 3
SET CON 43 TO 0.347
RUN TO 15 SECONDS PRINT 0 PLOT 3
SET CON 108 TO 0.321
RUN TO 23 SECONDS PRINT O PLOT 3
SET CON 69 TO 0.319 ‘
RUN TO 23 SECONDS PRINT 0 PLOT 3
SET CON 82 TO 0.319 .

RUN TO 30 SECONDS PRINT 0 PLOT 3
SET CON 56 TO 0.349 :

RUN TO 40 SECONDS PRINT 0 PLOT 3
PasSS ' : :

FIN
END

/10.0 SEC McCz6a @143jKW
/13.0 SEC SI21 ON
/25.0 SEC SW21 ON
/30.0 SEC CR21 ON
/35.0 SEC CR22 ON

/40.0 SEC CS21 ON

A “A% NN-E£8000

(8
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ATTACHMENT XIV

DIESEL-GENERATOR 21 - INJECTION (CR21 & CR22 ONE SECOND APART)



Catlculation No. FEX-00083-00 Rev. 0
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‘ INDIAN POINT 2 DIESEL GENERARTGR STUBY (LF2l
U\/V""" DIESEL GENERRATOR =21 BUS 5A S
ST L ORDING SEQUENCE FROM | TO 40 SECONDS & Wl
RS ] SEQUENCE: SI2!1 ON-SWZ21 ON-CR2!1 ON-CR22 ON-CS21 ON° QO
FILE: c:\psse2Uwiconed\dynam\caselld.out E
' > 1
CHNL= 3: CVOLT-CS21) >
1.4000 - _ X X 0.490000 | L
_CHNL= 6: CVOLT-CR22J g
T.4000 '* O EEEEEE = ool 8O
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[.4000 . O recmnrritinnneneiaane © 0.40000 } : z
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| T T T T T 2
: Y g
g~ S
B Fo s
So
<7 s
| s
[« JEN
g °
8
- -
— Iz -
(7]
2
© 2 O
F— | ~ SR S Lu'.l)
™ S w
' W
g =
° p—
N .
S
[
— — s
4
| _®
L=
a
— 1=
o
<o
| | | | S




]

Calculation No. FEX-00083-00 Rev. 0

INDIAN POINT 2 DIESEL GENERATOR STUDY (LF2])  AttachmentXIV,Page3of 7
DIESEL GENERATOR =21 BUS SA

mr—— LORDING SEQUENCE FROM | T0 40 SECONDS 0
i@ 1 SEQUENCE: SI21 ON-SW2l ON-CR2! ON-CR22 ON-CS21 ON™ <
FILE: c:\psselidw\coned\dynam\casell4.out S.J
, gm
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[0.15000 ' —————— < -1.100
L CHNL=_7: CSPDON-S1P213
| 0.15000 -1.100
J 1 ] T l —I o g
: S
ro
e
— i
(=]
(=]
- =
i
......... : )
_ : 3
________________ S
........................... S
e '. 3
.............. ‘-‘~__- \ . —-—-{3: -
.............. --_‘_~' M N *
................. \‘-"‘ g
................. \‘*-‘~" g 8
I .dl ] ° o
' S e
'
' w
1 (= =
| (=3 —_
] =
______________________ ) o
__________ K 2
l
I o
| I S
Pl
¢ o
(=]
L § g
| )
I
f o
| e
- i <
o
s

-3



Caleulation No. FEX-00083-00 Rev. 0
Attachment XIV, Page 4 of 7

INDIAN POINT 2 DIESEL GENERATOR STUDY I(LF21)

DIESEL GENERATOR =21 BUS 5A - )
LDRDING SEGUENCE FROM 1 10 40 SECONDS c;\—-
J SEQUENCE: SI21 ON-SW2] ON-CR21 ON-CR22 ON-CS2! ON -
' FILE: c:\psse24wl\coned\dynam\caselY.out c>3
3
c
Lt
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c L
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o
C
[T
CHNL=_1; CVOLT-0G213 4 l
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| | Calculation No. FEX-00083-00 Rev. 0
Attachment XIV, Page 5of 7

INDIAN POINT 2 DIESEL GENERARTOR STUDY (LF21)
DIESEL GENERATOR =21 BUS 5A

-t
me——) LOADING SEQUENCE FROM 1 TO 40 SECONDS o
e SEQUENCE: ST21 ON-SW21 ON-CR2! ON~CR22 ON-CS21 ON’ X
FILE: c:\psse24w\coned\dynam\caselly,out E
' &
c 3
[T
L
| wl
| S5
CHNL= 1Y4. [CPMECH-DG211] .
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Calculation No. FEX-00083-00 Rev. 0
Attachment XIV, Page 6 of 7

INDIAN POINT 2 DIESEL GENERATOR STUBY ILF21 -
DIESEL GENERATOR =21 BUS 5A N
T LORDING SEQUENCE FROM ] TO 40 SECONDS 0."*_
INE 8 1 SEQUENCE: 5121 ON-SW21 ON-CR21 ON-CR22 ON-CS21 ON° -J
FILE: c:\psselYyw\coned\dynam\caselY.out g
o o
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YA S L'é/‘f".ZﬂV

MENU, OFF /* FORCE MENU TO CORRECT STATUS, Output request for DG 31
RSTR, SNPCS14.SNP
LOFL

CASE,DG21CON.SAV
K}

STRT

CASEl4.0UT

RUN

0 30 3
PSAS

1

CHANGE MWP LOAD BUS 54 TO 0.143 MW
RUN TO 3 SECONDS PRINT 0 PLOT 3
SET CON 43 TO 0.347

RUN TO 15 SECONDS PRINT Q0 PLOT 3
SET CON 108 TO 0.321

RUN TO 20 SECONDS PRINT 0 PLOT 3
SET CON 69 TO 0.319

RUN TO 21 SECONDS PRINT O PLOT 3
SET CON 82 TO 0.319

" RUN TO 30 SECONDS PRINT 0 PLOT 3
SET CON 56 TO 0.349 A
RUN TO 40 SECONDS PRINT 0 PLOT 3
PASS ' '

FIN

END

/10.0
/13.0
/25.0
/30.0
/35.0

/40.0

SEC
SEC
SEC
SEC
SEC

SEC

MCC26A @143 KW
SI21 ON
SW21 ON
CR21 ON
CR22 ON

CS21 ON

L 10 1 9Bed ‘AIX waueeny

0 ‘A9Y 00-€8000-X3d 'ON U0NBINOED
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ATTACHMENT XV

‘ . DIESEL-GENERATOR 22 - INJECTION (CR23 AND AF 21 CONCURRENTLY)
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INDIAN POINT 2 DIESEL GENERATOR STUDBY (LF22)
A— DIESEL GENERATOR =22 BUSSES 2R & 3R © N
ZTTLI LORDING SEQUENCE FROM | TO 40 SECONDS 5 ul
Inc.S. 3 SEQUENCE: S122 ON-RH21 ON-SW22 ON-CR24Y ON-CR23 ON-RF21 ON So)
Q FILE: c:\pssed4w\coned\dynam\caselS.out E
CHNLs 7: CVOLT-AF213 | ®
| 7.4000 e > 00000 G
‘ CHNL= &: CVOLT-CR232 ' | T >
1.4000 » X X 0.40000 | 2
(4 ol
CHNL= 5: CVOLT-CR241
1.4000 e = 0.40000 §E
L CHNL= 4: CVOLT-SW221 o
['1.4000 - . D RETE ° 0.40000 | .03
| CHNLs 3; CYOLT-AH21D ‘ e
[ 1.4000 A ~ ' ———=——x 0.40000 |
CHNL= 2: [VOLT-S1P223]
1.4000 _ < : BE———————8  0.40000
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\\A—| DIESEL GENERATOR =22 BUSSES 2R & 3A |

Y
<

ri—— LOADING SEQUENCE FROM | T0 40 SECONDS s
INC ) SEQUENCE: Si122 ON-RH21 ON-SW22 ON-CR2Y ON-CR23 ON-AF21 ON L
FILE: c:\pssediw\coned\dynam\caselS,out E
‘A CHNL= 13: CSPDN-AF213 . 2 A
]0.15000 D > -1.100 g:
l,_ CHNLs 12: [SPON-CR233 ] T
0.15000 ‘ Xow X -0 ] 0
CHNL= {}: CSPON-CR2Y3 <=
0.15000 BRI ~ -1.100 e,
. -~ 2
CHNL= 10:. CSPON-SW223]
0.15000 _ e -1.100 -
CHNL=_9: CSPON-RH2]J | &
0.15000 - . —-—————— < -1.100 |
CHNL= 8: CSPQON-SIP22] |
0.15000 &= o ~1.100 |
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— INDIAN POINT 2 DIESEL GENERATOR STUDY (LF22) g8

v DIESEL GENERATOR =22 BUSSES 2R & 3R 2
m—— LOADING SEQUENCE FROM 1 10 40 SECONDS =
H3 e SEQUENCE: SI22 ON-RH2! ON-SW22 ON-CR24 ON-CR23 ON<RF2] ON o
. FILE: c:\psse2Yw\coned\dynam\caselS.out ; g
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INDIAN POINT 2 DIESEL GENERATOR STUDY (LF22)

DIESEL GENERATQOR =22 BUSSES 2R & 3R o e
G LORDING SEQUENCE FRGM 1 TO 40 SECONDS . L
IRE'S SEQUENCE: S122 ON-RH21 ON-9W22 ON-CR24 ON-CR23 DN F\F21 N cxX

O : FILE: c:\pssel24w\coned\dynam\caselS.out QC_J
P
o
Lt
LN
Lt
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‘ CHNL® 16: CPMECH-D0G227 1 <
I.SOOO L S R e © _0-5000 l :
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1.5000 _ —————— < -0.5000 |
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GENERRTOR STUDY (LF22])
U\I\N"—— DIESEL GENERRATOR =22 BUSSES 2R & 3A 'R
T LORDING SEQUENCE FROM 1 TO 40 SECONDS d«"—
[E42) SEQUENCE: S122 ON-RH21 ON-SW22 ON-CR24 ON-CR23 ON-AF21 ON —
0 FILE: c:\psse2Yyw\coned\dynam\caselS.out C>3
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MENU, OFF /* FORCE MENU TO CORRECT STATUS, Output request for DG 31
RSTR, SNPCS15 . SNP :
LOFL

CASE,DG22CON.SAV

@
RJ

STRT
CASE15.0UT

RUN

0 30 3

PSas

1

CHANGE MWP LOAD BUS 31 TO 0.206 MW /10.0 SEC MCC26C @206 KW
RUN TO 3 SECONDS PRINT O PLOT 3 - B .
SET CON 43 TO 0.347 - . /13.0 SEC SI22 ON
RUN TO 8 SECONDS PRINT O PLOT 3

SET CON 108 TO 0.349 | ~ /18.0 SEC RH21 ON
RUN TO 15 SECONDS PRINT 0 PLOT 3

SET CON 82 TO 0.321 . /25.0 SEC SW22 ON
RUN TO 20 SECONDS PRINT 0 PLOT 3

SET CON 69 TO 0.319 /30.0 SEC CR24 ON
RUN TO 28 SECONDS PRINT O PLOT 3 |

SET CON 56 TO 0.319 /35.0 SEC CR23 ON
RUN TO 28 SECONDS PRINT O PLOT 3

SET CON 121 TO 0.364 /40.0 SEC AF21 ON
RUN TO 40 SECONDS PRINT O PLOT 3 |

PASS |

r

E;v.‘

L 10 £ 9Bed ‘AX Wawydeny

0 "A2Y 00-£8000-X34 "'ON uolieinded
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ATTACHMENT XV1

DIESEL-GENERATOR 22 - INJECTION (CR23 AND AF21
ONE SECOND APART)
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INDIAN POINT 2 DIESEL GENERATOR STUDY I(LF22)
\n—{ DIESEL GENERATOR =22 BUSSES 2R & 3R 0 ¢
sme——— LOADING SEQUENCE FROM I TO 4Q SECONDS - , z
GRS SEQUENCE: S122 ON-RH21 ON-SW22 ON-CR24 .ON-CR23 ON-RF2! ON ol 80
_ FILE: c:\psse2iw\coned\dynam\caselb.out. E
& CHNL= 7: CVOLT-AF213] ©
I 1.4000 - e N0l Ty
CHNL= 6: [VOLT-CR23) T >
1.4000 | X X 0.40000 -
CHNLs S: CVOLT-CR243 ’ &
1.4000 | oo ~  0.40000 a E
CHNLs 4: CVOLT-SK22J et ()
1.4000 e © 0.40000 | . =
| CHNL= 3: CVOLT-RH2]3 ~ -
1.4000 ‘ , : . ————— < 0.40000
CHNL= 2: [VOLT-S1P223]
1.4000 o 8— ; 0 0.40000
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INGIAN POINT 2 DIESEL GENERATOR STUDY (LF22)
AAv—{ DTESEL GENERATOR =22 BUSSES 28 & 3A

or——| LOADING SEQUENCE FROM | 70 40 SECONDS e
%) 1 SEQUENCE: S122 ON-RH21 ON-SW22 ON-CR24 ON-CR23 ON-AF2!1 ON <
, FILE: c:\psse2Yw\coned\dynam\caselb.out L
’;' CHNLs 13: CSPON-RF213 o O-
(6. 15000 e —> <) U
CHNL® 12: [SPDN-CR233 T
0.15000 X X -1.100 05
‘ CHNL= [1: CSPON-CR2YT -
0.15000 ' ' P > 71,100 @ g
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| CHNL= )0: [SPDN=-SW22)
rO.JSOOo g ] P © _].loo .—’
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INDIAN POINT 2 DIESEL GENERATOR STUDY (LF22)
DIESEL GENERRTOR =22 BJSSES 2R & 3R - v
TN LOADING SEQUENCE FROM |} TO 40 SECONDS e
a0 SEQUENCE: S122 ON-RH21 ON-SW22 ON-CR24 ON-CR23 ON-RE21 ON 2 d
O : FILE: c:\psse2iw\coned\dynam\caselb.out g
' &
T 1
Ll
2w
c wl
—
So
C
b
CHNL=_ 1: CVOLT-0G223
1.4000 8— -8 0.40000
r I I g
2
S
. 1=
o
2
— s
(=]
S
® ik
(=
= g
B
[@a
.3
— =8
2L
W
g Z
— 2 7
———— -
g.
— =
o
S
<
,i | | K

A



Calculation No. FEX-00083-00 Rev. 0
Attachment XV1, Page 5 of_ 7

INDIAN POINT 2 DIESEL GENERARTOR STUDY (LF22)
HVAm—ﬂ DIESEL GENERATOR =22 BUSSES 2R & 3A

mmo— LOADING SEQUENCE FROM | 1O 40 SECONDS Ty
INC 9 ] SEQUENCE: SI22 ON-RH2! ON-SW22 ON-CR2Y ON-CR23 ON=RAF21 ON g 4
‘ FILE: c:\psse24w\coned\dynam\caselb.out QC:
| =
o
(NN}
2N
c (SR}
P Py
l CHNL= 16: CPMECH-0G223 . -8
[ 1.5000 Orrrrsnr e °  -0.5000 -
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INDIAN POINT 2 DIESZL GENERATOR STUDY (LF22)
Man— DIESEL GENERATOR =22 BUSSES 2R & 34

v ()
G, LOADING SEQUENCE FROM | TO Y0 SECONDS (?l-—
1hc.3 } SEQUENCE: S]22 ON-BH21 ON-SW22 ON-CR24 ON-CR23 ON-AF21 ON -
‘ VFILE: c:\psse2iw\coned\dynam\caselb.out g
| ' &
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HP3L85/6. TOV
MENU, OFF /* FORCE MENU TO CORRECT STATUS, output request for DG 31

RSTR, SNPCS16 . SNP
LOFL

CASE, DG22CON. SAV
¥ :

1 @

STRT

CASE16.0UT

RUN

0 30 3
PSAS

1

CHANGE MWP LOAD BUS 31 TO 0.206 MW /10.0 SEC MCC26C Q@206 KW
RUN TO 3 SECONDS PRINT 0 PLOT 3 '

SET CON 43 TO 0.347 . /13.0 SEC §SI22 ON
RUN TO 8 SECONDS PRINT 0 PLOT 3

SET CON 108 TO 0.349 /18.0 SEC RH21 ON
RUN TO 15 SECONDS PRINT 0 PLOT 3

SET CON 82 TO 0.321 /25.0 SEC SW22 ON
RUN TO 20 SECONDS PRINT 0 PLOT 3 ‘

SET CON 69 TO 0.319 : ' /30.0 SEC CR24 ON
RUN TO 25 SECONDS PRINT 0 PLOT 3

SET CON 56 TO 0.319 /35.0 SEC CR23 ON
RUN TO 26 SECONDS PRINT O PLOT 3 :

SET CON 121 TO 0.364 ' /40.0 SEC AF21 ON
RUN TO 40 SECONDS PRINT O PLOT 3

PASS

F"

K
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1.0 PURPOSE

To validate selected modules of the program entitled “Power System Simulator for
Engineering Version 24” (PSS/E) in accordance with the PSS/E Software Quality
Assurance Plan (SQAP) [1] and the RNI Procedure CSD-0357, Software
Documentation. PSS/E is a Power Technologies Incorporated (PTI) product and
is considered Suppiier Controlled Soﬂware (SCS).

1.1 OBJECTIVE

This test plan outlines the approach to verify the selected modules of the PSS/E
Version 24 Computer Program. Version 21 of PSS/E, which ran under the DOS
operating system, was previously verified. Version 24 runs under the Windows 95
_operating system. The main difference between the two versions is the operating
system the program runs under, i.e., DOS vs. Windows 95. This validation is
‘based on a comparison of the Windows 95 version and the DOS version which
was previously validated.

1.2 PROGRAM OVERVIEW

PSS/E Version 24 is a microcomputer program designed for use on IBM 386 class

and above computers running under the MS Windows 95 operating system.

PSS/E is used for analysis of electrical power systems to simulate actual operating

conditions. PSS/E generates output files in the form of plots and tabulations. .
2.0 REFERENCES

[11  SQAP PSS/E Software Quality Assurance Plan.

f2]  Power Technologies, Inc., PSS/E-21 Program Operation Manual, Volumes
Iand 1L

3] Power Technologxes Inc,, PSS/E—21 Program Apphcatxon Guide, Volumes
Tand II.

[4] * Power Technologies, Inc., Operation of PSS/E on the 80386 or 80486 PC.

ip2dgsvp.doc
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3.0 ACRONYMS

RE&C - Raytheon Engineers and Constructors
SQAP - Software Quality Assurance Plan
SVP -  Software Validation Plan

SVR - Software Validation Report

PTI - Power Technologies, Incorporated

PSS/E - Power System Simulator for Engineering

4.0 TEST OBJECTIVE
The test objectivé is to verify that Version 24 of PSS/E performs the simulation

correctly by comparing its output to the output of Version 21 which was
previously validated.

50 TEST REQUIREMENT

The major requirement associated with the PSS/E program is to read data from an
input file, perform simulation and generate output files. The output file contents
generated must be in conformance to data generated by another source. For this
validation, comparison to a previously validated version will be used. The output
results generated by Versions 21 and 24 of PSS/E must be identified. If they are
not, an explanation must be provided justifying the differences. Both of the tabular
and plot output files will be compared. -

6.0 TEST CASE

Three input files are prepared in the format of both versions. The three test sets
selected for the validation are:

starting of 400 hp, 440 V motor (SIP 21) from offsite power

1

safeguard test using the generator and the associated controls

1}

runing IMD program to determine motor equivalent circuit

ip2dgsvp.doc
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A simulation of the three test sets shall be performed using Versions 2] and 24 of
PSS/E and printout shall be obtained for the output files. The output files shall be
compared to verify that there are no differences between them. Plot files will be
generated and compared. '

TEST IMPLEMENTATION PLAN

To validate the applicable modules of the PSS/E program, an automatic
comparison of the program’s output files will be performed; an exact match is
expected. If there are any differences, the validator shall document and explain the

- differences. Also, the plot files from the two versions will be overlaid. If the plots

lie on top of each cther, the plot files are considered identical.

ACCEPTANCE CRITERIA

The output data from both PSS/E versions in tabular and plot forms _shéll be
identical. If there are differences, an explanation such as round off error shall be
provided. Floating points round off errors should be less than 0.02%.

ip2dgsvp.doc
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SVR-DPSS/E-24 ' , : ‘ REVISON 0
' AUGUST 1998
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L IMD PROGRAM VALIDATION RESULT FOR PSS/E
VERSION 21 VS VERSION 24 8

IL. VALIDATION RESULTS FOR CMOTOR MODEL AND
MOTOR STARTUP SIMULATION FOR PSS/E VERSION
21 VS VERSION 24 10
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FOR PSS/E VERSION 21 AND VERSION 24 5
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AND VERSION 24 » : 19
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SVR-PSS/E-24 REVISON 0

' ’ AUGUST 1998

1.0 PURPOSE

To verify selected modules of the program entitled "Power System Simulator for
Engineering Version 24” (PSS/E), in accordance with the PSS/E Software Validation Plan
(SVP) [1]. PSS/E is a Power Technologies Incorporated (PTI) product and is considered
Supplier-Controlled Software (SCS). It is a commercial grade package of programs for

- studies of power system transmission network and generation performance in both steady
state and dynamic conditions. Consolidated Edison has contracted with Raytheon
Engineers & Constructors (RE&C) to utilize the dynamic simulation aspect of the PSS/E
software programs in the IP2 EDG Transient Loading Analysis. This is a Level 2 software
since it will be used to perform calculation for safety related systems. The report
documents the validation test results and provxdes the basis for qualification of selected
‘models of the programs.

1.1  OBJECTIVE

The objective of this report is to present the results generate by PSS/E ' Version 24 in
accordance with the PSS/E Software Validation Plan (SVP) [1]. The results are
compared with the results generated by PSS/E Version 21. Selected modules of PSS/E
Version 21 were previously validated [2] and accepted for nuclear safety related studies.

’ 1.2 PROGRAM OVERVIEW

PSS/E is a package of programs of studies for power system transmission network and
generation performance in both steady state and dynamic conditions. PSS/E handles
power flow, fault analysis, network equivalent construction and dynamic simulation.

- PSS/E has a modular orgamzatxon with all program activities operating from the same
data set. ,

The user provides input data pertaining to positive-negative-zero sequence and dynamics
representation of the user’s power system into the working data base. The functions of
PSS/E are called activities. Each activity performs a self contained and distinct operation
on the working file. By producing the requisite equipment models and input data and
utilizing program activities in an appropriate sequence, a user can solve a wide range of
problems pertaining to load flow, stability, fault and dynamic simulation analyses.

The initial output files generated by the PSS/E programs are not in ASCII format.
PSSPLT program is used to convert the PSS/E output files to tabulated ASCII files and to
plot graphs. .

IP2DGSVR.DOC
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SVR-PSS/E-24 REVISON 0

e _ AUGUST 1998

Program activities associated with the dynamic simulation aspect of PSS/E for selected
equipment (namely, salient pole synchronous machine model GENSAL, induction machine
CMOTOR, DEGOV type governor, voltage regulator type EXST2A and motor control
center static load) are covered by the is SVR.

The same PSS/E software program is supported on many computer systems, e.g. IBM
RISC system/6000, DEC VAX, SUN, IBM compatible PC, PRIME, etc. This validation
pertains to an installation on an IBM compatible PC System operating in Microsoft DOS

~ environment.

2.0 REFERENCES

[1] SVP - Software Validation Plan for PSS/E Version 24

[2] SVR - Software Validation Report for PSS/E Version 21 for New York Power
Authority

30 ACRONYMS

PTI - Power Technologies, Incorporated

@ PSS/E - Power System Simulator for Engineering
RE&C - Raytheon Engineers & Constructors
SVP - Software Validation Plan
SVR - Software Validation Report
SCS - Supplier-Controlled Software
V&V - Verification and Validation

40  GENERAL

For a given equipment, PSS/E programs allow use of one of several models (from PSS/E
program library) for simulation of that equipment. The accuracy and validity of the study
depend on the use of the correct simulation model in the PSS/E programs for any given
equipment. Therefore, for studies of a given system, it is necessary to represent all of the
equipment of that system by their correct simulation model. Once a correct model is
selected to represent a given equipment, and appropriate inputs for the selected models are
provided, the PSS/E programs provide output data based on the program activities
selected by the user in performing a given study.

IP2DGSVR.DOC
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For PSS/E Version 21 Software, field tests were specially made to validate the use of
appropriate models for induction motors, synchronous generator, voltage regulator,
governor and MCC static load in the dynamic analysis study. PSS/E Version 21
simulation results were compared to actual field test data. The results met acceptance
criteria and the program was qualified to be used for nuclear safety related studies. See
Reference 2 for the complete SVR report.

5.0 " ACCEPTANCE CRITERJA

The output from PSS/E Versions 21 and 24 shall be identical, except floating pomts round
off errors should be less than 0.02% as stated in SVP.

6.0  TEST CASES & IMPLEMENTATION

Three test cases as stated in SVP [1] were prepared and simulated using PSS/E Version
21 and Version 24. The input files of the cases are included in Attachment D. The three
test cases are listed below:
1. Starting of 400 hp, 440 V motor (SIP 21) from offsite power

. 2 Safeguard test using the generator and the associated controls
3. Use IMD program to determine SIP21 motor equivalent circuit
The results of the simulations - output files, were input into PSSPLT plotting
subprogram and ASCII files (Attachment A to C) were created for comparison between
Version 21 and 24. For quantitative comparison, ASCII files were then imported to
Microsoft Excel Spread Sheets. Percentage Discrepancy (Delta %) was calculated and

tabulated in the spread sheets in Table 1 to 3. Delta % is equal to [(Result from Version
21 - Result from Version 24)*100/ Result from Version 21].

7.0  TEST RESULTS

Simulation Results from Version 21 & Version 24 are shown in Attachment A to C.
The plots were identical.

Tabular form of the validation results were shown in Table I to III. The largest . -
discrepancy (Delta%) is less than 0.02% due to floating point round off error.

IP2DGSVR.DOC
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8.0 CONCLUSION
'PSS/E Version 21 [2] was previously validated for the following selected models:

Induction motor model CMOTOR .
Salient pole synchronous generator model GENSAL
Type EXST2A voltage regulator
- Type DEGOV governor
MCC static load
IMD program which derives values for induction motor equivalent circuit parameters.

AN R o e

Results of the three test cases from PSS/E Version 21 and Version 24 provided
identical results and meet the established acceptance criteria in Section 5.0. It can be
concluded that Version 24 is equivalent to Version 21, the same selected models are
validated and qualify to be used for nuclear safety related studies.

IP2DGSVR.DOC

e



Calculation No. FEX-00083-00 Rev. 0

Attachment XVIII, Page 8 of 136
TABLE |

IMD PROGRAM VALIDATION RESULT
FOR PSS/E VERSION 21 VS 24 .

PTI INTERACTIVE PLOTTING PROGRAM-PSSPLT MON, MAR 16 1998 14:36
EQUIVALENT CKT PARAMETER: ETERM TYPE RA LA M RT Lt R2 L2
1.000 2 00120 00750 4.0000 0.0600 0.0800 0.0090 00680

CURRENT ~_TORQUE PWR FACT

SLIP Version 21 | Version 24| Delta (%) | Version 21| Version 24| Delta (%) | Version 21| Version 24| Delta (%)
1 54377 5.4377 0.000{ 0.9409] - 0.9409 0.000f 0.2383] 0.2383 0.000
0.98 5.4226] 5.4226 0.000f 0.9395{ 0.9395 0.000{f 0.2383] = 0.2383 0.000
0.955 5.4036 5.4036 0.000f 0.9375{ 0.9375 0.000{ - 0.2383] 0.2383 0.000
0.83 5.3843 5.3843 0.000j 0.9352f 0.9352 0.000] 0.2383] 0.2383 0.000
0.905 5.3648 5.3648 0.000] 0.9326] 0.9326 0.000f 0.2382| 0.2382 0.000
0.88 5.3451 5.3451 0.000] 0.9296] 0.8296 0.000f 0.2381 0.2381 0.000
0.855 5.3252)  5.3252 0.000] 0.9263] 0.9263 0.000] 0.2379] - 0.2379 0.000
0.83 5.3052]  5.3052 0.000] 0.9227] 0.8227 0.000f 0.2376 0.2376 0.000
0.805 5.2851 5.2851 0.000{ 0.9188] 0.9188 0.000} 0.2373 0.2373 0.000
0.78 5.2649{ 5.2649 0.000] 0.9146{ 0.9146 0.000f 0.2369{ 0.2369 0.000
0.755 5.24451 5.2445 0.000] 0.9102] 0.8102 0.000f 0.2365 0.2365 0.000
- 073 5.2241 5.2241 0.000f 0.9055] 0.9055 0.000 0.236 0.236 0.000
0.705 5.2037] 5.2037 0.000] 0.9006] 0.9006 0.000f 0.2355; 0.2355 0.000
0.68 5.1832 5.1832 0.000] 0.8955[ 0.8955 0.000 0.235 0.235 0.000
0.655 5.1628 5.1628 0.000f 0.8804| 0.8904 0.000] 0.2344 0.2344 0.000
0.63 5.1424 5.1424 0.000 0.8852] 0.8852 0.000] 0.2338 0.2338 0.000
0.605 5.1221 5.1221] = 0.000 0.88y 088 0.000; 0.2333 0.2333 0.000
0.58 51019 5.1019 0.000 0.875 0.875 0.000f 0.2327| 0.2327 0.000
0.555 5.0818{ 5.0818 0.000{ 0.8703] 0.8703 0.000f 0.2322] 02322 0.000
0.53 5.0619{ 5.0619 0.000 0.866 0.866 0.000{ 0.2318/ 0.2318 0.000
0.505 5.0421 5.0421 0.000f 0.8623{ 0.8623 0.000f 0.2315] 0.2315 0.000
0.48 5.0225| 5.0225 0.000} 0.8593| 0.8593 0.000{ 0.2314] 0.2314 0.000
0.455 5.003 5.003 0.000] 0.8575; 0.8575 0.0001 0.2314] 0.2314 0.000
0.43]  4.9837] 49837 0.000 0.857 0.857 0.000] 0.2318] 0.2318 0.000
0.405 4.9644] 4.9644 0.000f 0.8583] 0.8583 0.000f 0.2325] 0.2325 0.000
0.38 4.9452 4.9452 0.000} 0.8618] 0.8618 0.000] ~0.2336} 0.2336 0.000
~ 0.355 4.8259] 49259 0.000] 0.8683] 0.8683 0.000] 0.2354] 0.2354 0.000
0.33 4.9064] 4.9064 0.000} 0.8784} 0.8784 0.000{ - 0.2379] 0.2379 0.000
0.305 4.8863] 4.8863 0.000; 0.8933} 0.8933 0.000f 0.2414] 0.2414 0.000
0.28 4.8652] 4.8652] - 0.000] 0.9142] 0.9142 0.000f 0.2463 0.2463 0.000
0.255 4.8426| 48426 0.000] 0.9431 0.9431 0.000f 0.2528f 0.2529 0.000
0.23 4.8174] 48174 0.000] 0.9825| 0.9825 0.000] 0.2617] 0.2617 0.000
0.205 4.7881 4.7881 0.000f 1.0358 1.0358 0.000{ 0.2738] 0.2738 0.000
0.18 4.7518 47518 0.000 1.1081 1.1081 0.000f 0.2902] 0.2902 0.000
0.155 4.7039] 4.7038 0.000 1.2069]  1.2069 0.000 0.313 0.313 0.000
0.13 4.6351 4.6351 0.000 1.3431 1.3431 0.000] 0.3454] 0.3454 0.000
0.105 4.5262] 45262 0.000 1.5323] 1.5323 0.000f 0.3828] 0.3929 0.000
0.08 4.3324] 4.3324 0.000 1.7913] 1.7913 _0.000] 0.4654] 0.4654 0.000
0.055 3.933 3.933 0.000f 2.1011 2.1011] ~ 0.000f 0.5814] 0.5814 0.000
0.03 2.9689| 29689 0.000] 2.1593| 21593 0.000f 0.7628] 0.7629 0.000
0.005 0.6817] 0.6817 0.000] 0.5964| 0.5964 0.000 0.883 0.883 0.000
0.000 0.2454| 0.2454 0.000 0 0 0.000] 0.0029{ 0.0029 0.000
Max Delta '
(%) 0.000 0.000 0.000
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TABLE | (Cont'd)
IMD PROGRAM VALIDATION RESULT
FOR PSS/E VERSION 21 VS 24

0 PTI INTERACTIVE PLOTTING PROGRAM-PSSPLT MON, MAR 16 1998 14:36
EQUIVALENT CKT PARAMETER: ETERM TYPE RA LA M Rt Lt R2 12
' 1000 2 00120 00750 4.0000 0.0600 -0.0800 0.0090 0.0680

Y-MOTOR (Real) Y-MOTOR (imaginary)
sLIP Version 21 | Version 24 Delta (%) | Version 21 | Version 24 | Delta (%)
1 1.2957 1.2957 0.000 -5.2811 -5.2811 0.000
0.98 1.2924 1.2924 0.000 -5.2664 -5,2664 0.000
0.955 1.2879 1.2879 - 0.000 -5.2478 -5.2478 0.000

0.93 1.2831 1.2831 0.000 -5.2292 -5.2292 0.000 \
0.905 1.278 1.278 0.000 -5.2104 -5.2104 0.000
0.88 1.2725 1.2725 0.000 -5.1914 -5.1914 0.000
0.855 1.2666 1.2666 0.000 51724 -5.1724 0.000
0.83 1.2605 1.2605 0.000 -5.1633 -5,1533 0.000
0.805 1.254 1.254 ) 0.000 -5.1342 -5.1342 0.000
0.78 1.2472 1.2472 0.000 -5.115 ~5.115 0.000
0.755 1.2402 1.2402 0.000 -5.0958 -5.0058 0.000

0.73 1.233 1.233 0.000 -5.0765 -5.0765 0.000|.
0.705 1.2255 1.2255 0.000 -5.0573 -5.0573 0.000
0.68 1.2179 1.2179 0.000 -5.0381] -5.0381 0.000
0.655 1.2102 1.2102 0.000 -5.019] - -5.018 0.000
0.63 1.2025 1.2025 0.000 -4,9999 -4.9999 0.000
0.605 1.1949 1.1949 0.000 -4,9808 -4.9808 0.000
0.58 1.1874 1.1874 0.000 -4 9618 -4.9618 0.000
0 0.555 1.1802 1.1802 0.000 -4 9429 -4.9429 0.000
0.53 1.1735 1.1735 0.000 -4.924 -4924] - 0.000
0.505 1.1673 1.1673 0.000 -4.9051 -4.9051 0.000
0.48 1.162 1.162 0.000 -4,8862 -4,8862 0.000
0.455 1.1578 1.1578 0.000 -4.8672 -4.8672 0.000
0.43 1.155 1.155 0.000 -4.848/ -4.848 0.000
0.405 1.154 1.154 0.000 -4.8284 -4.8284 0.000
0.38 - 1.1553 1.1653 0.000 -4.8084 -4.8084 0.000
0.355 1.1594 1.1594 0.000 -4.7875 -4.7875 0.000
0.33 1.1673 1.1673 0.000 -4.7655 -4,7655 0.000
0.305 1.1798 1.1798 0.000 -4.7417 -4.7417 0.000
0.28 1.1983 1.1983 0.000 -4.7153 -4.7153 0.000
0.255 1.2245 1.2245 0.000 -4,6852 -4.6852 0.000
0.23 1.26Q09 1.2609 0.000 -4.6495 -4.6495 0.000
0.205 1.3109 1.3109 0.000 -4.6051 -4,6051 0.000
0.18 1.3791 1.3791 0.000 -4.5473 -4.5473 0.000
0.155 1.4724 1.4724 0.000 -4 4675 -4.4675 0.000
0.13 1.6009 1.6009 0.000 -4.3499 -4,3499 0.000
0.105 1.7781 1.7781 0.000 -4,1623 -4.1623 0.000
0.08 2.0165 2.0165 0.000 -3.8345 -3.8345 0.000
0.055 2.2867 2.2867 0.000 -3.1999 -3.1999 0.000
0.03 2.265 2.265 0.000 -1.9193 -1.9193 0.000
0.005 0.602 0.602 0.000 -0.32 -0.32 0.000
0.000 0.0007 0.0007 0.000 -0.2454 -0.2454 0.000
Max Delta : '

@ | %) A 0.000 0.000
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TABLE W

VALIDATION RESULTS FOR CMOTOR MODEL AND MOTOR STARTUP SIMULATION
° FOR PSS/E VERSION 21 VS VERSION 24

(STARTUP OF SiP 21 FROM BUS 5A WITH ‘INFINITE VOLT'AGE SOURCE
PTI INTERACTIVE PLOTTING PROGRAM—PSSPLT MON, MAR 16 1998 14.36)

Time —Source Volage (PL MBUSVLT (FUY MIRTMV{PU)

(second) Version 21 Version 24 Delta (%) ]| Version 21 Version 24 Dolta (%) | Version 21 | Version 24 | Delta (%
0,0083 0.97819 0.97819 0.000 0.97825 0.97825 0.000 1.0674 1.0674 0.000,
0.0333 0.97819 0.97819 0.000f 0.97825 0.97625 0.000][ 1.0674 1.0674 0.000}}
0.0583 0.97819 0.97819 0.000] 0.97825 0.97825 0.000}l 1.0874 1.0674 0.000}}
0.0833 0.97819 0.97819 0.000][ 0.97825 0.97825 0.000}] 1.0674 1.0674 0.000]
0.1083 0.97819 0.97819 0.000]] 0.97825 0.97825 0.000j[ 1.0674 1.0674 0.000]|
0.1333] - 097819 0.97819 0.000}] 0,97825 0.97825 0,000 1.0674 1.0674 0.000]|
0.1583 0.97819 0.97819 0.000) 0.97825 0.57825 0.000}! 1.0674 1.0674 0.000]|
0.1833 0.97819 0.97818 0.000]] 0.07825 0.97825 0.000}| 1.0674 1.0674 0.000]|
0.2083 0.97819 0.97819 0.000}] 0.97825 0.97825 0.000}{ 1.0674 1.0674 0.000]|
0.2333 0.97819 0.97819 0.000)] 0.97825 0.97825 0000 - 1.0674 1,0674 0.000l|
0.2583 0.97819 0.97819 0.000]  0.57825 0.97825 0.000|| 1.0674 1,06874 0.000]]
0.2833] 0.97819 0.97818 0.000} 0.97825 0.87825 0.000] 1.0674 1.0674 0.000)|
0.3083 0.97819 0.97819 0.000 0.97825 0.97825 0.000| 1.0674 1.0674 0.000)
0.3333 0.97818 0.97819 0.000)| 0.97825 0.97825 0.000]] 1.0674 1.0674 0.000}|
0.3583 0.97818 0.97819 0.000]| 0.97825 0.97825] - 0.000)| 1.0674 1.0674 0.000)|
0.3833 0.97818 0.97819 0.000)f 0.97825 0.97825 0.000} 1.0674 1.0674 0.000]|
0.4083 0.97819 0.97819 ©.000]| 0.97825 0.97825 0.000j| 1.0674 1.0674 0.000}!
0.4333 0.97819 0.97819 0.000[! 0.97825 0.97825 0.000)} 1.0674 1.0674 0.000)|
0.4583 0.97819 0.97819 0.000]| 0.97825 0.97825 0.000] 1.0674 1.0674 0.000}|
0.4833 0.97819 0.97819 0.000) 0.97825 0.97825 0.000] 1.0674 1.0674 0.000]|

0.5 0.97819]. 0.97819 0.000) 0.97825] - 0.97825 0.000) 1.0674 1.0674 0.000]|
0.5 0.97662 0.97662 0.000)| 0.92167 0.92167 0.000)] 0.86409 0.86409 0.000]|
0.525 0.97662 0.97662 0.000} 0.92183 0.92183 0.000) = 0.86467 0.86467 0.000j|
0 0.55 0.97663 0.97663 0.000] 0.92199 0.92199 0.000}t 0.86526] .0.86526 0.000j)
0.575 0.97663 0.97663 0.000]| 0.92216 0.92216 0.000}} 0.86586 0.86586 0.000}|
0.6 0.97664 0.97664 0.000]| 0.92232 0.92232 0.000]| 0.86647 0.86647 0.000]|
0.625 0.97664 0.97664 0.000]| 0.92249 0.92249 0.000]| 0.86708 0.86708 0.000}|
0.65 0.97665 0.97665 0.000]{ 0.92266 0.92266 0.000]f 0.8677 0.8677 0.000)|
0.675 0.97665 0.97665 0.000] 0.92282 0.92282 0.000] 0.86832 0.86832 0.000}|
0.7 0.97666] . 0.97666 0.000] 0.92299 0.9229 0.0001] 0.86893 0.86893 0.000}j
0.725 0.97666 0.97666 0.000][ 0.92315 0.92315 00001 0.86955 0.86955 0.000]|
0.75 0.97666 - 0.97666 0.000] 0.92332 0.82332 0.000j| 0.87016 0.87016 0.000)!
0.775 0.97667 0.97667{ .  0.000]| 0.92348] = 092348 0.000}  0.87077 0.87077 0.000]|
0.8 0.97667 0.97667 0.000]| 0.92364 0.92364 0.000]( 0.87137] - 0.87137 0.000}|
0.825 0.97668 0.97668 0.000]( 0.92379 0.92379 0.000]| 0.87196 0.87196 0.000]|
0.85 0.97668 0.97668 0.000| 0.92385 0.92395 0.000 0.87254 0.87254 0.000j|
0.875 0.97668 0.97668 0.000]| 0.9241 0.9241 0000  0.87311 0.87311 0.000}|
0.9 0.57669 0.97669 0.000]{ 0.92425 0.92425 0.000] 0.87367 0.87367 0.000]}
0.925 0.97669 0.97669 0.000}| 0.92439 0.92439 0.000] 0.87422 0.87422 0.000}]
0.5 0.9767| 0.9767 0.000]! 0.92453 0.92453 0.000|( 0.87475 0.87475 0.000]|
0.975 0.9767 0.9767 0.000|| 0.92467 0.92467 0.000] 0.87527 0.87527 0.000|
1 0.9767 0.9767 0.000f 0.92481 0.92481 0.000) 0.87578 0.87578 0.000||
1.025 -~ 0.97671] 0.97671 0.000}} 0.92494 0.92484 0.000}| 0.87626 0.87626 0.000]
1.05 0.97671 "~ 0.97671 0.000}f 0.92508 0.92508 0.000]| 0.87673 0.87673 0.000f
1.075 0.97671 0.97671 0.000][ 0.92519 0.92519 0.000]| 0.87719 0.87718 0.000|
1.1 0.97672 0.97672 0.000]| 0.92531 0.92531 0.000]| 0.87762 0.87762 0.000]|
1.125 0.97672 0.97672 0.000}| 0.92543 0.92543 0.000]{ 0.87805 0.87805 0.000]!
1.15 0.97672 0.97672 -0.000]( 0.92555 0.92555 0.000}{ 0.87845 0.87845 0.000]|
1.175 0.7673 0.97673 0.000] 0.92566 0.92566 0.000]( 0.87884]  0.87884 0.000]}
1.2 0.97673 0.97673 0.000]! 0.92578 0.92578 0.000}( 0.87921 0.87921 0.000|
1.225 0.97673 0.97673 0.000][ 0.92589 0.92589 0.000|{ 0.87957 0.87957 0.000]|
1.25 0.97674 0.97674 0.000]} 0.926 0.926 0.000]( 0.87992 0.87932 0.000|

®
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VALIDATION RESULTS FOR CMOTOR MODEL AND MOTOR STARTUP SIMULATION
FOR PSS/E VERSION 21 VS VERSION 24

{STARTUP OF SIP 21 FROM BUS SA WITH 'INFINITE VOLT'AGE SOURCE
PTI INTERACTIVE PLOTTING PROGRAM-PSSPLT MON, MAR 16 1998 14:36)

~Time Source Voltage (PU MBUSVLT (PU) MTRTM-V {PU)
(second) Version 21 Version 24 Delta (%) J| Version 21 Version 24 Delta (%) | Version 21 | Version 24 | Delta (%)
1.2756 0.97674 0.97674 0.000j] 0.92612 0.92612 0.000) 0.88025 0.88025 0.000]
1.3 0.97674 0.97674 0.000)) 0.92623 0.82623 0.0004 0.88058 0.88058 0.000}
1.325 0.97675 0.97675 0.000] 0.92635 0.82635 0.000) 0.88083 0.88083 0.000}(
1.35 0.97675 0.97675 0.000|( 0.92647 0.92647 -0.000]( 0.8812 0.8812 ©0.000](
1375 0.97676 0.97676 0.000][ 0.9266 0.9286 0.000][ 0.8815 0.8815 0.000]|
1.4 0.97676 0.97676 0.000][ 0.92673 0.92673 0.000]] 0.8818 0.8818 0.000})
1.425 0.97677 0.97677 0.000} 0.92688 0.92688 0.000]| 0.88211 0.88211 0.000]|
1.45 0.97677 0.97677 0.000)f 0.92705 0.92705 0.000){ 0.88243] . 0.88243 0.000)]
1.475 0.97678 0.97678 0.000]| 0.92724 0.92724 0.000]| 0.88278 0.88278 0.000]]
15 0.97679 0.97679 0.000]| 0.92747 0.92747 0.000(| 0.88318 0.88318 0.000|
1.525 0.9768 0.9768 0.000} 0.92777 0.92777 0.000|{ 0.88367 0.88367 0.000]|
1.55 0.97682 0.97682 0.000) 0.92817 0.92817 0.000) - 0.88434 0.88434 0.000}|
1.575 0.97684 0.97684 0.000]] 0.92876 0.92876 0.000]] 0.8854 0.8854 0.000}|
1.6 0.97688 0.97688 0.000]| 0.5298 09298 0.000]  0.88745 0.88745 0.000}f
1.625 0.97697 0.97697 0.000][ 0.93222 0.93222 0.000| 0.89306 0.89306 0.000}
1.65 0.97733 0.87733 0.000] 0.94336 0.54336 0.000]{ 0.92653 0.92653 0.000]}
1.675 0.97802 0.97802 0.000]| 0.96977 0.96977 0.000] 1.0282 1.0282 0.000]|
1.7 0.97807 0.97807 0.000jt 0.97274 0.97274 0.000] 1.0426 1.0426 0.000]|
1.725 0.97808 0.97808 0.000} 0.97201 0.97291 0.000{| 1.0435 1.0435 0.000]
1.75 0.97808 0.97808 0.000]{ 0.97292 0.97292 0.000]] 1.0436 1.0436 0.000]|
1.775 0.97808 0.97808 0.000} 0.97293 0.97293 0.000] 1.0436 1.0436 0.000]|
1.8 0.97808 0.97808 0.000}{ 0.97293 0.97293 0.000[| 1.0436 1.0436 0.000]t
1.825 0.97808 0.97808 0.000|| 0.87293 0.97293 0.000| 1.0436 1.0436 0.000}|
1.85 0.97808 0.97808 0.000|| 0.97293 0.97293 0.000)( 1.0436 1.0436 0.000](
1.875] - 0.97808 0.97808 0.000){ 0.97293 0.97293 0.000]] 1.0436 1,0436 0.000||
1.9 0.97808 0.97808 0.000]] 0.97293 0.97293 ,0.000 1.0436 1.0436 0.000]|
1.925 0.97808 0.97808 0000  0.97293 0.97293 0.000) . 1.0436 1.0436 0.000])
1.95 0.97808 0.97808 0000 097293 0.97293 0.000]( 1.0436 1.0436 0.000||
1.975 0.97808 0.97808 0.0001 0.87293 0.97283 0.00G] 1.0436 1.0436 0.000]!
2 0.97808 0.97808 0.000] 0.97293 0.97293 0.000]] 1.0436 1.0436 0.000]|
2.025 0.97808 0.97808 0.000j( 0.97293 0.97203 ©0.000|{ 1.0436 1.0436 0.000}
2.05 0.97808 0.97808 0.000]| 0.97293 0.97293 0.000}| 1.0436 1.0436 0.000j|
2.075 0.97808 0.97808 0.000]| 0.97293 0.97293 0.000][ 1.0436 1.0436 0.0004|
2.1 0.97808 0.97808 0.000)| 0.97293 0.97293 0.000{ 1.0436 1.0436 0.000]|
2.125 0.97808 0.97808 0.000]| 0.97293 0.97293 0.000) 1.0436 1.0436 0.000}!
215 0.97808 0.97808 0.000]| 0.97293 0.67263 0.000} 1.0436 1.0435 0.000})
2.175 0.97808 0.97808 0000f 097293 0.97293 0.000j 1.0436 1.0436 0.000]|
22 0.97808 0.97808 0.000f ~  0.97293 0.97293 0.000]( 1.0436 1.0436 0.000|
2.225 0.97808 0.97808 0.000] 0.97293 0.97293 0.000]| 1.0436 1.0436 0.000|
2.25 0.97808 0.87808 0.000][ 0.97293 0.97293 0.000)| 1.0436 1.0436 0.000])
2275 0.97808 0.97808 0.000) 0.97293 0.97203 0.000}! 1.0436 1.0436 0.000]|
23 0.97608 0.97808 0.000] 0.97293 0.97293 0.000]| 1.0436 1.0436 0.000]
2.325 0.97808 0.97808 0.000(_ 0.97283 0.97293 0.000){ 1.0436 1.0436 0.000]|
2.35 0.97808 0.97808 0.000]( 0.97293 0.97293 0.000]| 1.0436 1.0436 0.000]|
2.375 0.97808 0.97808 0,000} 0.97293 0.97293 0.000]| 1.0436 1.0436 0.000])
2.4 0.97808 0.97808 0.000] 0.97293 0.97293 0.000}{ 1.0436 1.0436 0.000)|
2.425 0.97808 0.97808 0000}  0.97293 0.97293 0.000] 1.0436 1.0436 0.000)f
2.45 0.97808 0.97808 0.000f  0.97293 0.97293 0.000] 1.0438 1.0436 0.000}
2.475 0.97808 0.57808 0.000 0.97293 0.97293 0.000]( 1.0438 1.0436 0.0004
.25 0.97808 0.97808 0.000j{ 0.97293 0.97293 0.000]f 1.0436 1.0436 0.000]|
2.525 0.97808 0.97808 0.000][ 0.97293 0.97293 0.000]| 1.0436 1.0436 0.000]|
2.55 0.97808 0.97808 0.000] 0.97293 0.97293 0.000) 1.0436 1.0436 0,000]
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Calcuiation No. FEX-00083-00 Rev. 0
Attachment XVIlI, Page 12 of 136

TABLE § {(Cont'd)

VALIDATION RESULTS FOR CMOTOR MODEL AND MOTOR STARTUP SIMULATION
" FOR PSS/E VERSION 21 VS VERSION 24

"(STARTUP OF SIP 21 FROM BUS 5A WITH ‘INFINITE VOLT'AGE SOURCE
PTIINTERACTIVE PLOTTING PROGRAM-PSSPLT MON, MAR 16 1998 14:36)

—Time Source Vohage (P MBUSVLY (PUY ‘ MTRTMV (PU)Y
(second) Version 21 Version 24 Delta (%) Version 21 Version 24 Delta (%) )| Version 21 | Version 24 | Delta (%)
2.575 0.97808 0.97808 0.000 0.97293 0.97293 0.000 1.0436 1.0436 0.000
2.6 0.97808 0.97808 0.000]} 0.97293 0.97293 0.000}| 1.0436 1.0436 0.000)|
2.625 0.97808 0.97808 0.000)] 0.97293 0.97293 0.000|| 1.0436 1.0436 0.000))
2.65 0.97808 0.97808 0.000|{ 0.97293 0.97293 0.000] 1.0436 1.0436 0.000]|
2675 0.97808 0.97808 0.000] 0.97293 0.97263 0.000]| 1.0436 1.0436 0.0001| -
27 0.57808 0.97808 0.0001 0.97293 0.97293 0.000}] 1.0436 1.0435 0.000]}
2,725 0.97808 0.97808 0.000! 0.97293 0.97293 0.000| 1.0436 1.0436 0.000]|
2.75 0.97808 0.97808 0.000}{ 0.57293 0.97203 0.000| 1.0436 1.0435 0.000|
2775 0.97808 0.97808 0.000] = 097293 0.97293 0.000]| 1.0436 1.0436 0.000}|
2.8 0.97808 0.97808 0.000f 0.97293 0.97293 0000} 1.0436 1.0436] . 0.000|
2.825 0.97808 0.97808 0.000]! 0.97293 0.97293 0.000]} 1,0436 1.0436 0.000)|-
2.85 0.97808 0.97808 0.000] 0.97293 0.97293 0.000)f 1.0436 1.0436 0.000]]
2.875 0.97808 0.97808 0.000|] 0.97293 0.97293 0.000]| 1.0436 1.0436 0.000|
29 0.97808 0.97808 0.000}( 0.97293 0.97293 0.000i 1.0436 1.0436 0.000]|
2.925 0.97808 0.97808 0.000}{ 0.97293 0.97293 0.000i 1.0436 1.0436 0.000|
2.95 0.97808 097808 0.000|( 0.97293 0.97293 0.000}{ 1.0436 1.0436 0.000]|
2,975 0.97808 0.97808 0.000}] 0.97293 0.97293 0.000)| 1.0436 1.0436 0.000]|
3 0.97808 0.97808 0000  0.97293 0.97293 0.000][ 1.0438 1.0436 0.000])
3.025 0.97808 097808] ~ 0000 097293 0.97293 0.000|( 1.0436 1.0436 0.000})
3.05 0.97808 0.97808 0.000]] 0.97283 0.97293 0.000]{ 1.0436 1.0436 0.000)f
3.075 0.97808] - 097808 0.000)| 0.97293 0.97293 0.000}{ 1.0436 1.0436 0.000))
3.1 0.97808 0.97808 0.000 0.97293 0.97293 0.000( 1.0436 1.0436 0.000)}
3.125] . 097808 0.97808 0,000} 0.87293 0.97283 0.000{ 1.0438 1.0436 0.000)|
3.15 0.97808 0.97808 0.000)( 0.87293 0.97293 0.000}{ 1.0436 1.0436 0.000}
3175 0.97808 0.97808 0.000(( 0.97293] ~ 0.97293 0.000{ 1.0436 1.0436 0.000|
3.2 0.97808 0.97808 Q.000] 0.97203 0.97293 0.000} 1.0436 1.0436 0.000}t
3.225 0.97808 0.97808 0.000] 0.97293 0.97293 0.000][ 1.0436 1.0436 0.000]|
3.25 0.97808 0.97808 0.000]| 0.97293 0.97293 0.000][ 10436 1.0436 0.000]|
3.275 0.97808 0.97808 0.000f 0.97293 0.97203 0.000]| 1.0436 1.0436 0.000]|
3.3 0.97808 0.97808 0.000)] 0.97293] ~  0.97283 0.000} 1.0436 1.0436 0.000)}
3.325 0.97808 0.97808 0.000|] 0.97293 0,97293 0.000]| 1.0436 1.0436 0.000}
3.35 0.97808 0.97808 0.000) 0.97293 0.97293 0.000}] 1.0436 1.0436 0.000}
3.375 0.97808 0.97808 0.000) 0.97293 0.97293 0.000}] 1.0436 1.0436 0.000]!
34 0.97808 0.97808 0.000} 0.97293 0.97293 0.000} 1.0436 1.0436 0.000)|
3.425 0.87808 0.57808 0.000} 0.97293 0.97293 0.000)| 1.0436 1.0436 0.000]|
3.45 0.97808 0.97808 0.000]] 0.97293 0.97293 0.000] 1.0436 1.0436 0.000]|
3.475 0.97808 0.97808 0.000f 0.97293 0.97203 0.0001( 1.0436 1.0436 0.000]|
35 0.97808 0.97808 0.000| 0.97293 0.97293 0.000][ 1.0438 1.0436 0.000]|
3.525 0.97808 0.97808 0.000] . 097293 0.97293 0.000]] 1.0436 1.0436 0.000]|
3.55 0.97808 0.97808 Q.000}{ 0.67293 0.97293 0.000] 1.0436 1.0436 0.000]|
3.575 0.87808 0.97808 0.000)1 0.87293 0.97293 0.000)! 1.0436 1.0436 0.000}}
36 0.97808 0.97808 0.000] 0.97293 0.97293 0.000[ 1.0436 1.0436 0.000}}
3.625 0.97808 0.97808 0.000} 0.97293 0.97293] ~ 0.000} 1.0436 1,0436 0.000f!
3.65 0.97808 0.97808 0.000}{ 0.97293 0.97203 0.000f 1.0436 1.0436 0.000}{
3.675 0.97808 0.97808 0.000]f 0.97293 0.97293 0.000){ 1.0436 1.0436 0.000]
37 0.97808 0.97808 0.000]f 097293 - 097293 0.000] 1.0436 1.0436 0.000]|
3725 0.97808 0.97808 0.000} 0.97293 0.97293 0.000} 1.0436 1.0436 0.000]{
375 0.97808 0.97808 0.000) 0.97293 0.97293 0.000)! 1,0436 1.0436 0.000{
3.775 0.97808 0.97808 0.000)f 0.97293 0.97203 0.000)| 1.0436 1.0436 0.000}|
38 0.97808 0.97808 0.000}f 0.97203 0.97203 0.000]] 1.0436 _1.0436 0.000)|
3.825 0.97808 0.97808 0.000)f 0.87293 0.97293 0.000] 1.0436 1.0436 0.000}{
3.85 0.97808 0.97808 ©.000]! 0.97293 0.97203 0.000{ 1.0436 1.0436 0.000}
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Calculation No. FEX-00083-00 Rev. 0
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TABLE Il (Cont'd)

VALIDATION RESULTS FOR CMOTOR MODEL AND MOTOR STARTUP SIMULATION
0 FOR PSS/E VERSION 21 VS VERSION 24

(STARTUP OF SIP 21 FROM BUS SA WITH 'INFINITE VOLT'AGE SOURCE
PTIINTERACTIVE PLOTTING PROGRAM—-PSSPLY MON, MAR 16 1998 14:36)

“Time Source Voltage (P ‘MBUS-VLT (PU) MTRTM-V (PU)
second) Version 21 Version 24 Delta (%) || Version 21 Version 24 DeMa (%) || Version 21 | Version 24 | Delta (%)
3875 0.97808 0.97808 0.000] 0.97293 0.97293 0.000] 1.0436 1.0436 0.000]
39 0.97808 0.97808 0.000] 0.97203 0.97293 0.000] - 1.0436 1.0436 0.000f
3.925 0.97808 0.97808 0.000]{ 097293 - 0.97293 0.000j{ 1.0438 1.0436 0.000]|
- 385 0.97808] 0.97808 0.000)| 0.97293 0.97293 0.000]1 1.0436 1.0436 0.000)|
3.975 0.97808 0.97808 0.000)f 0.97293 0.87293 0.000 - 10436 1.0436 0.000]|
4 0.97808 0.97808 0.000 0.97293 0.97293 0.000} 1.0436 1.0436 0.000}{
4.025 0.97808 0.97808 0.000] 0.97293 0.97293 0.000} 1.0436 1.0436 0.000}|
4.05 0.97808 0.97808 0.000]( 0.97293 0.97293 0.000 1.0436 1.0436 0.000{
\ 4.075 0.97808 0.97808 0.000]{ 0.97293 0.97293 0.000]( 1.0436 1.0436 0.000]|
) 41 0.97808 0.97808 0.000) —~  0.97293 0.97293 " 0.000] 1.0436 1.0436 0.000]
4125 0.97808 0.97808 0.000)f 0.97293 0.97293] ~  0.000) 1.0436 1.0436 0.000}
4.15 0.97808 0.97808 0.000}{ 0.97293 0.97293 ~0.000){ 1.0436 1.0436 0.000)]
4.175 0.97808 0.97808 0.000] 0.97293 0.97293 0.000} 1.0436 1.0436 0.000]|
4.2 0.87808 0.97808 0.000f 0,97293 0.97293 0.000j 1.0436 1.0436 0.000
4.225 0.57808 0.97808 0.000]] 0.97293 0.97293 0.000[! 1.0436 1.0436 0.000}
4.25 0.97808] 0.97808 0.000}] 0.97293 0.97293 0.000][ 1.0436 1.0436 0.000{|
4.275 0.97808 0.97808 0.000}{ 0.97293 0.97293 0.000]| 1.0438 1.0436 0.000}l
4.3 0.97808 0.97808 0.000} 0.97293 0.97293 0.000)! 1.0436 1.0436 0.000}!
4.325 0.97808 0.97808 0.000])1 0.97293 0.97293 0.000 1.0436 1.0436 0.000|
4.35 0.97808 0.97808 0.000}| 0.87293 0.97293 0.000j{ 1.0436 1.0436] - 0.000}
4,375 0.97808 0.97808 0.000][ 0.97293 0.97293 0.000]{ 1.0436 1.0436 0.000||
4.4 0.97808 0.97808 0.000]| 0.97293 0.87293 0.000{| 1.0436 1.0436 0.000j)
4,425 0.97808 0.97808 0.000], 0.97293 0.97293 0.000]| 1.0436 1.0436 0.000};
“ 4.45 0.97808, 0.97808 0.000} 0.97293 0.97293 0.000)} 1.0436 1.0438 0.000}}
4.475 0.97808 0.97808 0.000]| 0.97293 0.97293 0.000}| 1.0436 1.0436 0.000}t
45 0.97808 0.97808 0.000| 0.97293 0.97293 0.000] 1.0436 1.0436 0.000j
4.525 0.97808 0.97808 0.000j( 0.97293 0.97293 0.000) 1.0436 1,0436 0.000)\
4.55 0.97808 0.97808 0.000]| 0.97293 0.97293 0.000]| 1.0436 1.0436 0.000j|
4575 0.97808 0.97808 0.000]| 0.97293 0.97293 0.000}{ 1.0436]  1.0436 0.000}|
46 0.97808 0.97808 0.000}| 0.97293 0.87293 0.000f 1.0436 1.0436 0.000}}
4.625 0.97808 0.97808 £.000] 0.97293 0.97293 0.000) 1.0438 1.0436 0.000]|
4.65 0.97808 0.97808 0.000]| 0.97293 0.97293 0.000] 1.0436 1.0436 0.000]|
4.675 0.97808 0.97808 0.000] 0.97293 0.97293 0.000( 1.0436 1.0436 0.000]|
47 0.97808 0.97808 0.000]| 0.97293 0.97293 0.000]| 1.0436 1.0436 0.000}|
4.725 0.97808 0.97808 0.000]] 0.87293 0.97293] - 0.000]| 1.0436 1.0436 0.000}]
475 0.97808 0.97808 0.000] 0.97293 0.97293 0.000}) 1.0436 1.0436 0.000}!
4.775 0.97808 0.97808 -0.000[ 0.97293 0.97293 0.000f 1.0436 1.0436 0.000]!
4.8 0.97808 _ 0.97808 0.000) 0.97293 0.57293 0.000]| 1.0436 1.0436 0.000]|
4.825 0.97808 0.97808 0.000{( 0.97293 0.97293 0.000]( 1.0436 1.0436 0.000]t
4.85 0.97808 0.97808 0.000| 0.97293 0.97293 0.000][ 1.0436 1.0436 0.000]|
4.875 0.97808 0.97808 0.000}] . 0.97293 0.97293 0.000]| 1.0436 1.0436 0.000})
4.9 0.97808 0.97808 0.000}| 0.97293 0.97293 ©0.000] 1.0438 1.0438 0.000}}
4.925 0.97808 0.97808 0.000}] 0.97293 0.97293 0.000) 1.0436 1.0436 0.000]
4.95 0.97808 0.97808 0.000] 0.97293 0.97293 0.000]( 1.0436 1.0436 0.000]|
4.98 0.97808 0.97808 0.000){ 0,97293 0.97293 0.000}f 1,0436 1.0436 0.000j)
Max Deita) “
(%) 0.000 0.000 0 oogﬂ
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Calculation No. FEX-00083-00 Rev. 0
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- YABLE 1l (Cont'd)

VALIDATION RESULTS FOR CMOTOR MODEL AND MOTOR STARTUP SIMULATION
Q : . FOR PSS/E VERSION 21 VS VERSION 24

{STARTUP OF SIP 21 FROM BUS 5A WITH ‘INFINITE VOLT'AGE SOURCE
PTIINTERACTIVE PLOTTING PROGRAM~PSSPLT MON, MAR 16 1998)

Time MTR SPEEDVTN (PU} MTR-P POWER (PU) MTR-Q POWER (PU)

~(second) | Version 21 | Version 24| Delta (%) || Version 21| Version 24 | Delta (%) |i Version 21 Version 24| Delta (%)
0.0083 -1 -1 0.000 0 0 0.000] — 0.0000 0.0000 0.000
0.0333 -1 -1 0.000) 0 0 0.000]  0.0000 0.0000 0.000
0.0583 -1 1 0.000]| 0 0 0.000]] — 0.0000 0.0000 0.000
0.0833 -1 -1 0.000]| 0 0 0.000]]  0.0000 0.0000 0.000
0.1083 -1 -1 0.000]| 0 0 0.000{  0.0000 0.0000 0.000
0.1333 -1 -1 0.000] 0 0 0.000f  0.0000 0.0000 0.000
0.1583 -1 -1 0.000}! 0 0 0.000|  0.0000 0.0000 0.000
0.1833 -1 -1 0.000){ 0 0 0.000] 0.0000 0.0000 0.000
0.2083 -1 -1 0.000j( 0 0 0.000  0.0000 0.0000 0.000
0.2333 s -1 0.0001 0 0 0.000  0.0000 0.0000 0.000
0.2583 -1 -1 0.000}0 0 0 0.000]  0.0000 0.0000 0.000
0.2833 -4 - 0.000][ 0 0 0.000f  0.0000 0.0000] - 0.000
0.3083 -1 -1 0.000][ 0 0 0.000] 0.0000 0.0000 0.000
0.3333 -1 -1 0.000f 0 0 0.000f  0.0000]  -0.0000 0.000
0.3583 N -1 0.000]| 0 0 0.000]  0.0000 0.0000 0.000
0.3833 -1 -1 0.000]{ 0 0 0.000 "~ 0.0000 0.0000 0.000
0.4083 EIE A1 0.000) 0 0 0.000]  0.0000 0.0000 0.000
0.4333 -1 -1 0.000( 0 0 0.000( ~ 0.0000 0.0000 0.000
0.4583 -1 -1 0.000)] ol 0 0.000]  0.0000 0.0000 0.000
0.4833 -1 -1 0.000}f 0 ) 0.000| — 0.0000 0.0000 0.000
0.5 -1 -1 - 0.000]f 0 0 0,000 — 0.0000 0.0000 - 0.000
0.5] -0.99152] -0.99152 0.000  0.30925] 0.30925 0.000j -"1.2603 1.2603 0.000
0.525] -0.96611] -0.96611 0.000 0.30862]  0.30862 0000 1.2575 1.2575 0.000
‘ 0.55] -0.94076] -0.94076 0.000[_0.36791{ 0.30791 0.000  1.2547 1.2547 0.000
0575 -0.91551] -0.91551 0.000] 0.30712] 0.30712 0.000  1.2519]  1.2519 0.000
0.6] -0.89039] -0.89039 0.000] 0.30628{ 0.30626 0.000||  1.2491 1.2491 0.000
0.625] -0.86543| -0.86543 0.000] 0.30533 0.30533 0.000] 1.2463 1.2463 0.000
0.65] -0.84068| -0.84066 0.000| 0.30432]  0.30432 0.000] - 1.2436 1.2436 0.000
0675] -0.81612} -0.81612 0.000 0.30326] 0.30326 0.000]  1.2408 1.2408 0.000
0.7] 0.79183] -0.79183 0.000] 0.30213]  0.30213 0.000f  1.2381 1.2381 0.000
0.725] -0.76782] -0.76782 0.000) 0.30006{  0.30096 0.000| — 1.2353 1.2353 0.000
0.75] 074413 074413 0.000]  0.29974]  0.29974 0.000  1.2327 1.2327 0.000 )
0775 -0.72076] -0.72076 0.000 0.2985[  0.2985 0.000| — 1.2300 1.2300 0.000
0.8] -0.69775| -0.69775 0.000][ ~ 0.29723]  0.29723 0.000  1.2274 1.2274 0.000
0.825  -0.67511] -0.67511 0.000 0.29595]  0.29595 0.000  1.2249 1.2249 0.0600
0.85] -0.65287] -0.65287 0.000]  0.29468]  0.29468 <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>