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INTRODUCTION

This Operating Guide has been prepared for the operation of the Hope
Creek Generating Unit No. 1 in conjunction with the operation of
Salem Generating Units Nos. 1 and 2 for the following operating

combinations:®

l. Single Unit - Hope Creek No. 1 alone, i.e. no Salem units
2. Two Unit - Hope Creek No. 1 and one Salem unit
3. Three Unit - Hope Creek No. 1 and Salem Nos. 1 and 2

OBJECTIVE

The objective of this analy;is was to provide a generator operating
guide for Hope Creek No.‘l‘unit. The Operating Guide has been
prepared to provide guidance to the PSE&G System and Hope Creek and
Salem Generating Station operators, based on stability consideration:
for various system conditions. This guide is in the form of tables
and curves which specify operating limits in terms of unit and
system imposed restrictions.



RESULTS

The results of this analysis are in the form of a summary tabulation
and generator capability curves for each of the three operating
combinations of Hope Creek No. 1 and Salem Nos. 1 and 2, specified
in .the Introduction for various system conditions. -

The summary tabulation lists for each of the three generator
operating combinations:; the maximum MW, minimum MVAR and resultant
generator terminal and 500-kV bus voltage conditions for the Hope ‘
Creek and Salem generating units (see Exhibits 2, 3 and 4). These
constraints are necessary to maintain generator stability following
the critical fault eonditioh for various transmission system
configurations. This enalysis observed a maximum generator terminal
bus voltage of 1.05 pu and a maximum generator step-up transformer
high side voltage of 1.10 pu. '

The conditions which impact generator operability are; the 500-kV
transmission cohfiguration (Exhibit 1), system and generator
terminal voltages and system generation dispatch, i.e. MW level of
generator output and the number of generators running in the area
being studied. Therefore, the guide was prepared using a 40% of
peak load case dispatched for a minimum generation schedule.
Critical cases were tested at the 75% and 100% of peak load level.

In addition to each summary tabulation, a set of generator
capability curves showing the Hope Creek and Salem>operating
limitations for each operating combination appears in Appendix 1,
Exhibits 5 to 42. These exhibits are the manufacturers' machine
design capabilities on which are superimposed stabilitj and voltage
constraints for probable system transmission oonfigurations. -




Single Unit Operation - Hope Creek No. 1

Based on the analysis performed, there are no stability limits
requiring generation MW output reduction of the Hope Creek No. 1
‘unit when the Salem No. 1 and 2 units are out of service. This is
true for the following conditions and at all locad levels: '

. all transmission in-service
. maintenanée outage of any one of the following 500-kV lines:

Salem-Deans (5021)

Hope Creek=-Salem (5037)

~ Keeney-Peach Bottom (5014)
‘Salem-New Freedom (5024)
Hope Creek-New Freedom (5023)
Deans-Branchburg (5019)

. maintenance outage of any one Hope Creek 500-~kV circuit
breaker; 50X, 51X, 52X, 60X or 61X

The minimum MVAR absorptive capability limit for the Hope Creek.
machine in all but one case is determined by the minimum generator
terminal bus voltage of .95 pu. However, for the unavailability of
the Hope Creek-Keeney (5015’ 500-kV line transient stability
considerations require a 0 MVAR minimum output with the Hope Creek
unit -at full MW output. Also, termiﬁal voltage values listed in
Exhibit 2 should be observed. '

The single‘unit Hope Creek results are in the summary tabulation,
Exhibit 2. The corresponding capability curves are in Appendix 1,
Exhibits 5 to 9. The corresponding Power Vs. Rotor Angle and Rotor

Angle Vs. Time curves for Hope Creek No. 1 are shown in Appendix 3,
Exhibits 77 to 84. '




Two Unit Operation - Hope Creek No. 1 and Salem No. 1 or 2

The operation of two units was analyzed and appropriate limits were
determined for the'Hope Creek unit running with ong‘of the two Salem
units. There were no MW reductions from full output required for
operation of two units for the following conditions:

. all transmission in service

. maintenance outage of any one of the following 500-kV lines;

Hope Creek-Salem (5037)
Keeney—Peach'Bottom (5014)
Salem-New Freedom (5024)

Hope Creek-New Freedom (5023)
Deans-Branchburg (5019)

. maintenance outage of any one Hope Creek 500-kV circuit breaker;
50X, 51X, 52X, 60X or 61X.

Two 500-kV line maintenance outages, the Hope CreekQKeeney 500-kV
line and the Salem-Deans 500-kV line, require a reduction from full
MW output of the Hope Creek unit and the single Salem unit. A MW
reduction is necessary to maintéin transiént stébility even though
the generating units have not reached their maximum MVAR
capability. The makimum MVAR output is limited by the system
voltaée. These results are in the two unit summary tabulation,
Exhibit 3. The corresponding capability curves are in Appendix 1,
Exhibits 10 to 21. The corresponding Power Vs. Rotor Angle and ‘
Rotor Angle Vs. Time curves for Hope Creek No. 1, Salem No. 1 and
No. 2 are shown in Appendix 3, Exhibits 85 to 92.



Three Unit Operation - Hope Creek No. 1 and Salem No. 1 and 2

The operation of all three units was analyzed and appropriate limits
were determined for each unit. There were no MW reductions required

for operation of three units for the following conditions; however,

‘reactive output ranging from 125 to 300 MVAR was required to

maintain stability:
. all transmission in service
. maintenance outage of any one of the following 500-kV lines;

Keeney-Peach Bottom (5014)
Salem-New Freedom (5024)

. Hope Creek-New Freedom (5023)
Deans=-Branchburg (5019)

. maintenance outage of any one Hope Creek 500-kV circuit breaker
50X, 51X, 52X, 60X or 61X.

Two 500-kV line maintenance outages, the Hope Creek-Keeney or the
Salem-Deans, require a reduction from full MW output of all three
units. In addition, the maintenance outage of the Hope Creek-Salem
500-kV line requires a reduction from full MW output of Salem units
only. With the tie between Hope Creek 500-kV bus and Salem 500-kV
bus unavailable, the 500-kV bus voltages are hot equal, thus
permitting the higher Hope Creek MVAR output needed to maintain
stability without a MW reduction.

The corresponding MW reductions, MVAR reactive output requirements
and resultant terminal and 500-kV voltages appear in the three unit
summary tabulation, Exhibit 4. The three unit generator capability
curves for Hope Creek No. 1l and Salem Nos. 1 and 2 appear in
Appendix 1, Exhibits 22 to 42. The corresponding Power Vs. Rotor
Angle and Rotor Angle Vs. Time curves for Hope Creek No. 1 are shown
in Appendix 3, Exhibits 93 to 100.
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Summary of Hope Creek/Salem Limits ~ Single Unit Operation

llope Creek No. 1| With Salem No. 1 and Salem No. 2 Not Running

__500-kV_Transmission _ lope Creek and Salem Generator Terminal and 500-kV Conditions - 408 of Peak Load
. System Confiquration . Critical Maximum Minimun Terminal S00-KV Capeld) Reference!(5)
Maintenance Qutage . 3¢ Faulted Line“) My MVAR - Voltage -~ euld) Voltage - puld) No. Fxhibits
Nowie ~ All Transmission Hope Creek-Keeney . 1100 -75 .95 1.06 SIBASE 5,77
In Service '
lope Creek-Keeney Salem—-Deans 1100 0 .98 1.08 SIML 6,78
Salem-leans liope Creek-Keeney 1100 0 .95 1.05 SIMS 8,82
lope Creek-Salem Hope Creek-Keeney . 1100 [+] .96 1.06 SIM] a,80
Salem-New Freedom lope Creek-Keeney 1100 -50 .95 1.06 ' S 7,81
lope Creek-New Freedom Hope Creek-Keeney 1100 ~50 C 98 1.06 SIM2 7.9
0 Keeney-Peach Bottam Sales-Deans i 1100 -125 .95 1.08 SIM6 9,83
E Deans-liranchburg liope Creek-Keeney 1100 ., =75 .95 1.07 SIM7 5,84
‘ H : .
1 (2] Hope Creek CB -~ 50X Hope Creek-Keeney
— . . 51X - tiope Creek-Salem
H 52x ’ tiope Creek-Keeney 1100 L] . 96 1.07 - 8
60X lope Creek-N. Freedam
N 61X Hope Creck-Salea

{Dpaure applied to the "from" end of line

(Z)Ne«_;ative vislues indicate leading r:;active machine output

(3)Terminal and 500-kV bus voltages are a result of system conditions and Hope Creek MVAR output and step-up transformer tap setting of 1.092,
{4)case number reference Appendix 2 Rotor Angle Vs. Time Curvés

(S)peterence Exhibits; Appenxlix | Generator Capability Curves, Appendix 2 Rotor Angle Vs. Time Curves

| ) : . : 2/86
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SU0-kV Transmission

Summary of Hope Creek/Salem Limits - Two Unit Operation

Hope Creek No. 1 With Salem No. 1 or Salem No. 2 Running

Hope Creek and Salem Generator Terminal and S00-kV Corditjons - 403 of Peak Load

System Configquration

Maintenance Outage

Critical

34 taulted Linell) .

Noale ~ All Transmission

In Service
Bope Creek-Reeney
Salem-beans
Hope Creek-Salein

Salem-New Freedom

Hope Creck-New Freedom

Keeney-Peadch Hottom
Deans-Branchburg

Hope Creck CB ~ 50X
S1X
52X
6UX
6lX

liope Creek-Keeney

Salem-Deans
liope Creek-Keeney
Salem-Deans
Hope Creek-Keeney
tiupe Creck-Keeney
Salem-Deans
liope Creek-Keeney
liope Creek-Keeney

Hope Creek-Salem
liope Creek-Keeney

tiope Creck-N. Freedom

Hope Creck-Saler

pauie applied to the “from" end of line

Maximum MW Minimum MVAR(Z)_

#C ) Salem 1 or 2 [ Salem 1 or 2
1100 1123/1162 1] (1]

950 973/1012 125 125

900 . 923/962 225 225
1100 1123/1162 1} 1]
1100 ll23[1162 50 50
1100 1123/1162 50 50
1100 1123/1162 o 0

1100 1123/1162 o o
1100 1123/1162 0 0,
1100 1123/1162 50 50
1100 1123/1162 1] o

1100 1123/1162 . S0 50
1160 1123/1162 50 50

(2)negative values indicate leading reactive machine output

Terminal
Voltage - Pu(3) 500-kV Voltage -~ Pul3) case(?)  keterence()
IC1  Galem 1 or 2 iC Salem No. Exhibits
.95 .95 1.05 1.05 S2BASE  10,14,18,85
1.01 1.0l 1.10 1.10 S2M1 11,15,19,86
1.03 1.03 1.10 1.10 S5 12,16,20,9
.95 .95 1.05 1.05 s 10,14,18,88
.96 .96 1.05 1.05 s34 13,12,21,89
.9 .9 1.05 1.05 s2M2 13,17,21,87
.95 .95 1.06 1.06 sa% 10,14, 18,91
.95 .95 1.05 1.05 s2M7 10,14, 18,92
.95 .95 1.05 1.05 - 10,14, 18
.9% .9% 1.06 1.06 - 13,17,21.
95 .95 1.05 1.05 - 10,14, 18
.9 9% 1.06 1.06 - 13,17,21
.9 .96 1.06 1.06 -

(3rerminal aind 500-kv bus voltages are a result of aystem conditions and Hope Creek and Salem MVAR output and step-up transformer tap setting of 1.092,

(4)cage nunher reference Ajpendix 2 Rotur Angle Va. Time Curves

(S)psference Exhibits; Appendix 1 Generator Capability Curves-, Appendix 2 Rotor Angle Va. Time Curves

2/86
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S00-kV Trausmission

Summary of Hope Creek/Salem Limits - Three Unit Operation

Hope Creek No. | With Salem No. ) and No. 2 Running

Hope Creek and Salem Generator Terminal and $00-kV Conditions ~ 408 of Peak Load

System Configuration Critical Maximue tiW MInTmum HVARTZ) Terninal Voltage - PUt3) _500-kV Voltage - PU(3)  Case(’] Referencel)
Maintenance Outage 3¢ Faulted Line(l) HC 1  Salem 1  Galem 2 HC 1  Saleml  Salem 2 HC1 Salen 1  Salem 2 9 Salem No. Exhibits
‘fone - Al Transmission Hope Creek-Keeney 1100 1123 1162 200 200 200 1.0} 1.01 1.00 1.08 1.08 SIBASE 22,29,36,93

In Service :
“ope Creek-Keeney Saiem—[)eana 800 [:vX] 862 125 125 125 1.02 1.02 1.02 1.10 1.10 51 23,30,37,94
silem-Deans lope Creek~Keerey 800 823 862 200 200 200 1.03 1.03 1.0 1.10 1.10 SIMS 24,31,38,95
lipe Creek-New Freedom Hope Creck-Keeney 1100 1123 L1162 275 275 275 1.03 1.03 1.03 1.09 1.09 S3iM2 25,32,39,9
Ilope Creek-Salem Salem-Deans 1100 1073 1112 300 225 225 1.03 1.0 1.03 1.09 1.10 S 26,33,40,97
Salem-tew Freedom liope Creek-Keeney 1100 1123 1162 250 250 250 1.02 .02 1.02 1.09° 1.09 S53M4 27,34,41,98
Keeney-Peach Bottom Salem-Deans 1100 1123 1162 225 225 225 1.03 1.03 1.03 1.10 1.10 53M6 24,35,42,99
eans-Branchburg tiope Creck-Keeney 1100 1123 1162 225 225 225 1.02 1.02 1.02 1.09 1.09 5iM7 28,35,42,100
lope Creek CB - 50X Hope Creeck-Keeney ‘1100 n23 1162 275 275 275 1.04 1.04 1.04 1.10 1.10 S3CB1 25,132,39,101
SIX Hope Creek-Salem 1100 1123 1162 250 250 250 1.03 1.03 1.03 1.10 1.10 S3CH2 27,34,41,102
52X Hope Creek-Keeney 1100 1123 1162 250 250 250 1.03 1.03 1.0 1.0 1.10 $3CB2 27,34,41,102
6UX lpe Creek-New Freedom 1100 1123 1162 275 275 275 1.04 1.04 1.04 1.10 1.10 §3cBl 25,32,39,101
61X liope Creek-Salem 1100 1123 1162 250 250 250 1.03 1.03 1.03 1.10 1.10 S3CB2 27,34,41,102
(Vpaunt applied to the "from" end of line
(Z)N&)ative values indicate leading reactive machine output
)germinal and S00-kV bus voltages are a result of system conditions and Hope Creek and Salem MVAR output and step-up transforwer tap setting of 1.092
(4)case number reference Appendix 2 Rotor Angle Vs. Time Curves
(5)peterence Exhibits; Appenxdix’ 1 Generator Capability Curves, Appendix 2 Rotor Angle Va. Time Curves
[}
‘0
|
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' DISCUSSION

Power Flow Assumptions and Simulations
An updated version of the 1987 Hope Creek MAAC Filing base case

power flow was'used to develop simulations for the 1003, 75% and 40%
of peak load conditions. This was done to establish the voltage and
power flow patterns for the 500-kV transmission system in the
vicinity of Hope Creek and Salem Generating Station.

° The 100% peak load level PJM case was economically
dispatched, with a PJM economy import of 3000 Mw.

‘ The 75% of peak load level PJM case was economically
dispatched, with a PJM economy import of 3600 MW.

‘ The 40% of peak load level PJM case was economically
dispatched, with a PJM economy import of 1000 MW.

The net base interchange for the three load levels was modelled
as follows:

Unit MW CEI/NYSEG  _MW _Export - Lbad Level
Unit Name Capability Share - MW Peak 75% 40%
Homer City 1 620 ’ - 310 310 310 310
Homer City 2 614 307 ' ox* o* o*
Homer City 3 650 _ 325 . 325 325 325
Seneca 390 _ 304 304 164** ~343%%**
Load in GPU -107 =100 ~ -60"
Served by NYPA ‘ _
832 699 232
Base Economy . -3,000 -3,600 -1,000
" Import (-) : 4
Net Base -2,168 -2,901 -768
Interchange : ’

*Unit assumed out-of-service
**Capacity reduction due to water level
***Pumping load (343 MW CEI, 105 MW GPU)
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The PJM generating units were dispatched without EFOR deration.
Generator unavailability was accounted for by discrete outages,
primarily on the 500-kV system. The combination of one Peach Bottom
unit, and one Susquehanna unit out of service was assumed as the most
critical 500-kV unit outage combination. 1In addition, the following
is a listing of some of the un&erlying generators assumed out of
service:

. Three Mile Island No. 1

. Martins Creek Nos. 3 and 4
. Eddystone Nos. 3 & 4

. Indian River No. 2

. Homer City No. 2

. Sewaren No. 2

'« Linden No. 2

The PJM 500-kV and 230-kV switched capaéitbrs were modelled
explicitly. The capacitors were switched on for the 100% and 75% of
peak load levels and switched off for the 40% of peak load level.

A Power Flow Simulation System Summary and 50C-kV power flow
transcription for each of the the following base case power flow
simulations are included as exhibits and in Appendix 2.

Base Case - Power Flow Simulation

40% of peak load =~ 1 unit - Hope Creek
' - 2 units - Hope Creek/Salem
- 3 units - Hope CreeE/Salem
75% of peak load - 3 units - Hope Creek/Salem
3 units - Hope Creek/Salem

100% peak load -




-12-

In addition, a 500-kV power flow transcription corresponding toc each
of the 500-kV transmission maintenance outages 1is also provided in

Appendix 2 (see case listings Exhibit 43, 53 and 63).

At the invitation of PSE&G, modifications to generation dispatch
data, power flow simulation representation and transient stability
data were submitted by Philadelphia Electric Company, Delmarva Power
and Light Company, and Atlantic City Electric Company. In addition,
General Public Utilities provided several data revisions. A

description of these changes is summarized in Appendix 4.
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Transient Stability Analysis

The transient stability analysis employed the TRANSTAB program to
assess the stability of the system and the performance of the Hope
Creek and Salem units. The majbr portion of the analysis involved
the development of generator Mw, MVAR and voltage limits for each of
the three unit operating combinations, i.e. number of Hope Creek and
Salem units running corresponding to the 40% of peak load level.

The limits to unit operation refer to those constraints required to
maintain stability following critical contingencies with the
pre-contingency transmission system configured with all facilities
in-service and with selected transmission lines and circuit bréakérs
scheduled out of service fpr maintenance. v

1. Machine Representation

The transient stability analysis was based on the most current
and appropriate generator unit and uﬂit stepQup transformer data
used by PJM. This data is defined by the following and appears:
in Appendix 6.

a. PJM Units

. synchronous rotor data
. excitation system data
. governor system data

b. Individual Outside World Units - represented with
synchronous rotor data.

c. Equivalent Outside World Units - buses without specific
“machine data available. A classical representation was
developed based on a "unit machine" concept for which

the number of unit machines on a bus would be a function

of the total net MW generation (generation minus load)
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on an equivalent bus divided by the MW size of the unit machine,
i.e. 400 MW. For example, a bus having a net 2000 MW of generation
has data developed for five machines based on a unit machine of

400 MW.

2. Generator Terminal Representation

The following generator terminal buses were simulated in detail,
i.e. the unit MW and MVAR gross oﬁtput and auxiliary load
represented gxplicitly. These loads were fepresented on the
appropriéte generator terminal or 500-kV bus, or distribﬁted:.

‘between the two.

Auxiliary Load

Generator Name ' Gross MW Output MW (MVAR)
Hope Creek No. 1 1100 33.0 (25.0)
Salem No. 1 1123 39.0 (29.0)
Salem No. 2 | 1162 ©39.0 (29.0)
Peach Bottom No. 2 1091 ©29.0 (14.1)
Keystone No. i : 880 ' 33,5 (29.0)
Keystone No. 2 880 33.5 (29.0)
Conemaugh No. 1 880 B 26.0 (16.0)
Conemaugh No. 2 ' ' 880 20.0 (14.0)
Limerick No. 1 (230 kV) 1093 36.5 (17.7)

All other PJM and outside world generators We:e represented by a
net MW and MVAR output with no auxiliary loads simulated.

.3. System Load Representation

The simulation of system load was:
a. MW load represented by constant current model;

b. MVAR load represented by cbnstant impedance model.
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4. Stability Simulations

Stability simulations were made for each of the three operating

combinations with the Hope Creek and Salem units at full MW

output. The system was tested with the following transmission

configurations:

. all transmission in-service

. various 500-kV line maintenance outages

. various Hope Creek 500-kV circuit breaker maintenance outages

for two types of fault conditions:

. 3¢ fault with primary clearing of 3.5 cycles

. 14 fault with breaker failure protection, ie. 3.5 cycles

primary clearing plus an additional 4.5
back up clearing time of 8.0 cycles. A
analysis was done in order to determine
needed to simulate the unbalanced fault

cycles for a total
short circuit

the impedances
conditions.

It should be noted that the Power Vs. Rotor Angle curves in

Appendix 3 are for either the Hope Creek or Salem units.' These

are representative of the response of the Salem No. 1 and 2 units

when running. This is true for all cases except those that deal

with the Hope Creek-Salem (5037) 500-kV line

in terms of either

an unscheduled or scheduled outage. With this line in-service,

the Hope Creek and Salem 500-kV buses can be

With this line out—of-seryice or involved in

considered as one.

a switching

scenario, the Hope Creek and Salem 500-kV busses are electrically

about 90 miles apart and this is evident as seen in the Rotor

Angle Vs. Time curve of Exhibits 88 and 96.




-16~

a. Stability simulation for all transmission in-service:
" . fault at Hope Creek end of Hope Creek-Keeney (5015) 500 kV

. fault at.Hope Creek end of Hope Creek-New Freedom
(5023) 500 kV

. fault at Hope Creek end of Hope Creek-Salem (5037) 500 kv
. fault at Salem end of Salem-Deans (5021) 500 kV
. fault at Salem end of Salem-New Freedom (5024) 500 kV

. fault at Peach Bottom end of Peach Bottoﬁ—ngney (5014)
500 kV '

. The resﬁlts of this analysis document only'the most critical
case, i.e. most limiting or restrictive MW, MVAR and voitage
conditions for each fault tested. The minimum MVAR output of.
the Hope Creek and Salem units was determined with the units.
operating within voltage constraints on the generator .
terminal,‘230-kV'aqd 500-kV system buses. The voltage
‘constraint was to maintain a pre-contingency voltage within
+5% of nominal on generator terminal and system 230-kV buses
and within +10% on 500-kV buses. This recognizes that the
allowable voltage rise for a post-contingency condition for a
230-kV bus would be an additional 5%. Further, the allowance
of the 500-kV voltages as high as 110% is conditioned upon
post-contingency voltages on the 500-kV system not exceeding

110% following any single contingency.
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If any simulation was unstable for a particular set of
generator output conditions, the MVAR output was increased
until stability waslattained. If however a limitation was
reached, either generator MVAR output, system or generator
terminal bus voltage, and the simulation remained unstable,
the Hope Creek and Salem MW output was reduced until
stability was attained.

Stability simulations with 500-kV transmission maintenance
outages:

The fault "‘analysis proéedure described in section 4a above
was applied to power flow simulations of the 500-kV
transmission maintenance outages. This included Hope Creek

and Salem Switching Station outlets and lines emanating from

the next station beYond, i.e. Deans and Keeney, as follows:

. Hope Creek-Keeney (5015)

. Hope Creek-New Freedom (5023)
. Hope Creek-Salem (5037)

. Salem-New Freedom (5024)

. Salem-Deans (5021)

. Keeney-Peach Bottom (5014)

. Deans-Branchburg (5019)

The operatihg constraints with these scheduled outages were
determined, with regard to generator MW and MVAR output,
generator unit terminal voltage, and 230-kV and 500-kV system
voltage conditions. "
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c. Stability simulations with Hope Creek 500-kV circuit breaker

maintenance outages:

The analysis in this section was limited to a 34 fault _
condition cleared in primary time. The following tabulation
indicates for each Hope Creek circuit breaker outage, the
critical line faulted and the additional line outaged
resulting from bus sectionalizing and isoclation following
primary clearing. It was determined that a minimum reactive
output of from 250 to 275 MVAR from each of the Hope Creek

and Salem units was required (see Exhibit 4).

Hope Creek 500-kV Circuit Breaker (CB) Maintenance Outage

Additional
Line Outaged by Remaining
500-kV Faulted Line Becoming Isolated Hope Creek

CB # Name* Desig. Name Desig. Qutlet
50X HC-KNY 5015 HC-NF 5023 HC-SLM
51X HC-SLM 5037 HC-KNY 5015 . HC=NF
52X HC=-KNY 5015 HC-SLM 5037 HC-NF
60X HC~NF 5023 HC~-KNY . 5015 HC-SLM
61X HC-SLM 5037 HC-KNY 5015 HC-NF
*Fault on HC end of line

HC
NF

- Hope Creek
- New Freedom

SLM - Salem
KNY - Keeney

d. Stability simulation for the 75% of peak load and 100% peak

load condition:

The condition which results in the most critical maintenance
outage case at the 40% of peak load level was also tested in
the 75% and 100% of peak load level case. The purpose was to
confirm that the operating restrictions that were deﬁérmined
for the 40% of peak load condition remained valid for the
higher load level and greater PJM iﬁport conditions. The
results of the 75% of peak load and 100% peak load
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simulations are in the form of Power Vs. Rotor Angle and
Rotor Angle Vs. Time curves and are in Appendix 4, Exhibits
103 and 104. These results can be compared with the same
critical fault condition tested under the 40% of peak locad
analysis (see Exhibit 93). It is evident that the simulation
for the 40% of peak load condition produced results which
were more restrictive in terms of generating unit operation
than for either the 75% of peak load or 100% peak load
condition.

It should be noted that the MVAR output of the Hope Creek and
Salem units was greater in both the 75% of peak load and 100%
peak load cases than in the 40% of peak load level case. The
higher MVAR output was needed to maintain a voltage on each
of the generator terminal buses at 100%. A 225 MVAR output
from each of the Hope Creek and Salem machines, as was the
case in the 40% of peak load case, would have resulted in a
terminal voltage below 100% for the higher load level

‘'simulations. The generator terminal bus voltage in the 40%

of peak load case was 102%.
Stability simulation for transmission line reclosure

Three transient stability simulations were made to
demonstrate the impact of reclosing a 500-~kV line in the
vicinity of the Hope Creek/Salem Generating Station. In each
case, the particular line was assumed to be scheduled out of
service prior to reclosure. The system was at a steady-state
condition prior to line reclosure. These simulations were
made prior to the determination of requifed MW reductions for

500-kV maintenance outage conditions. Therefore, they do not
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correspond directly to those cases presented under the 500-kV
transmission maintenance outage section (4b) as to generator
MW output reductions. However, this does not affect the
conclusions reached. 'The three 500-kV lines were:

. Hope Creek-Salem (5037)
. Salem-Deans (5021)
. Hope Creek-Keeney (5015) °

The Power Vs. Rotor Angle and Rotor Angle Vs. Time results
indicate that none of the line reclosures had any appreciab%e
impact on generator stability (see Exhibits 105, 106 and
107). It is evident that the magnitude of oscillation is a
direct function of the criticalness of the facility being
reclosed. .

Stability simulation for transmission line tripping and
reclosure

A stability simulation was made which imposed a three phase
fault on the Hope Creek-Keeney (5015) 500-kV line at Hope
Creek, cleared the fault in primary time, 3.5 cycles and then
reclosed the line after a one second delay. Exhibit 108
shows the Power Vs. Rotor Angle and Rotor Angle Vs. Time
curves for this simulation. The Salem No. 2 rotor angle
oscillates with diminishing magnitude until attaining
steady-state operation near the initial operating rotor angle.
The rotor angle returns along the power curve from its poiht
of maximum swing, 109°; which correspondg to .6 seconds after
the line is tripped. The line is reclosed in an additional

.4 seconds which corresponds to a point when the rotor angle
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swings back to 72°. The power at this point, i.e time t-
line reclose, is approximately 1160 MW. The magnitude to
which the power output rises at time t+ line reclose, is
about 1420 MW. It is evident, from the power curve, that
reclosing the line in less than 1.0 second results in a
greater power output increase for time t+ line reclose.
Allowed to go long enough without line reclosure, the rotor
angle would reach a éteady-state value and this condition
then devolves to a simple line reclosure scenario which is .
discussed previously in section 4e. It is concluded that the
pre~Hope Creek line reclosure delay on the Hope Creek-Keeney
(5015) 500-kV circuit of 1.0 second remains acceptable after

the Hope Creek generating unit is placed in service.
Stability simulation for generating unit tripping

Two simulations of the loés of the Hope Creek generating unit
were made and the results are shown in Exhibits 109 and 110.
Exhibit 109 shows the Power Vs. Rotor Angle and Rotor Angle
Vs. Time curves for the Salem No. 2 unit and indicates that
there is little impact resulting from simply tripping the
Hope Creek unit, i.e. no fault. Further, the Rotor Angle Vs.
Time curve for various 500-kV generating units shows only a

minimal impact.

The second simulation applied a 34 fault on the 500-kV

terminal of the Hope Creek generator step-up transformer.
The fault, along with the Hope Creek generator, was cleared
in primafy time, 3.5 cycles. The results are shown in
Exhibit 110 and indicates that there were no stability

related problems.
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h. Stability simulation for 1§ fault with breaker failure

pfotection

The analysis of a 19 fault with breaker failure protection
focused on the three unit operating combination. However, a
two unit case simulating the same contingency as in the three
unit case is'presented for comparison. It is evident after
comparing the results that the most restrictive operating
scenario is the condition of three unit operation and a 3¢

fault cleared in primary time.’

.To simulate the 1§ fault condition, a short circuit
analysis was performed to obtain data needed to calculate

sequence impedances.

.When cénsidering the Hope Creek Switching Station arrangement
three fault locations were considered. In each case
following primary clearing, the fault remains for an
additional 4.5 cycles and causes the additional loss of
either:

. 2 second 500-kV transmission path, or
. the Hope Creek generating unit.

In the first case, a 1§ fault was applied to the Hope Creek
end of the Hope Creek-Salem (5037) 500-kV line. The three
phases of Ehe faulted line were cleared at the Saiem terminal
in primary time, 3.5 cycles. At Hope Creek, it was assumed
that the circuit breaker 52X operated normally -but that the
bole of circuit breaker 60X corrésponding to the faulted
phase failed to operate. This allows the fault to continue‘

for an additional 4.5 cycles.
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At the end of 8 cycles, breaker failure protection time,
circuit breaker 61X at Hope Creek and the appropriate circuit
breakers at Keeney, in an additional 2 cycles, operate to
isolate the fault. The result of this simulation is shown in
Exhibit 1l11. This result can be compared to the two unit
Hope Creek/Salem operating condition shown in-Exhibit 112
which is not as severe with application of the same fau;t,
simulation. Further, this result can be judged as not as
severe as the 40% of peak load case which simulated a 3¢
fault with primary clearing, see Exhibit 100.

The second case devélops as a result of the application of a
14 fault on either the Hope Creek-Salem (5037) or Hope )
Creek-New Freedom (5023) 500-kV line at Hope Creek. In the
case of the Hope Creek-Salem line, the pole of circuit
breaker 52X, corresponding to the faulted phase failed to
operate. This results in the tripping of the Hope Creek-
generating unit via operation of breaker féult protection and
operation of circuit breaker 50X. This result is shown in
Exhibit 113. Similarly, a 1§ fault on the Hope Creek-New
Freedom (5023) line results in the loss of that line, and
failure of the 50X circuit breaker results in the loss of the
Hope Creek generating unit with the operation of circuit
breaker 52X (see Exhibit 114).
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PUBLIC‘SERVICE ELECTRIC & GAS CO. 1004. 67. -2127. 696. 3131. -628. 3103. 30l. 28. -928. 145}. 0. 2363.
PHILADELPHIA ELECTRIC CO. 630. 13. -i932. -423, 2562. 436. 2526. al7. 36. 158. 485. 537. 1313.
JERSEY CENTRAL POMER I.LIGH' 248. 160. -1055. 207. 1301. '43; 1284 . -10. 19. 165. 192. .202. 210.
ATLANTIC ELECTRIC 437. 76. -156. 28. 593. 48. 587. 186. Y -2. 77. 135, 145.
DELMARVA POHER & LIGHT CO. 517. 194. -193. 220. 710. -26. 704. 167. 6. -70. 141. 121. 770.
EASTERN PN TOTAL 2836.. 509. -5463. 727. 8299. -218. 8203. 1460. 96. -677. 2347. 995. 4802.
PENNSYLVANIA ELECTRIC Co- 636. 280. -67. 156. 703. ’ 130. 672. 144. 32. -14. 386. 0. 1020.
HETROPOLITAN EDISON CO. 200. 91. -4l4. 105. é22. ~14. 6l12. 35. . 10. -3. 115. 46. 108.
PENNSYLVANMIA POMER & LIGHMT CO. 2718. ~38. 877. -254. 184l. -216. 1768. 441. 53. 265. 363. 429. 2290.
BALTIMORE GAS 8 ELECTRIC CO. 387. 346. -1480. 106. 1867. 240. 1847. 244%. 19. -2. 204. . 0. 39.
PQTOHAC ELECTRIC CO. 2061. 207. 275. 420. 1786. -212. 1761. 86l1. 25. -~526. 977. 563. 2586.
HESTERN PJH TOTAL '6010. 887. -810. 526. 6820. 361. 6680. 1745. 139. -342. 2044. 1038. 6042.
TOTAL PJH UNDERLYING 86846. 1396. -6273. 1253. 15119. 143. 14884. 3205. 235. -1019. 4391. 2033. 10844.
Pt 500KV §928. 102. 547). §56. 457. -454. 383. 262. 73. -716. 3283. 0. 2685.
- TOTAL PJi1 SYSTEH 14774. 1498. -801. 1809. 15575. -311. 15267. 3467. 308. -1735. 7674. 2033, 13529.
HOPE CREEK OPERATING GUIDE - 1 UNIT
1987 40% SUMMER PEAK LOAD LEVEL
PJM IMPORTS = '
§ = 768 MW TRANSMISSION CONDITIONS: lBASE

ALL 500-KV CIRCUITS IN SERVICE
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HOPE CREEK OPERATING GUIDE - 1 UNIT
1987 40% SUMMER PEAK LOAD LEVEL
PJM IMPORTS = 768 MW TRANSMISSION CONDITIONS: 1RASE
PS IMPORTS = 2000 MW
NO EFORS - PJM ECO. DISPATCH ALL 500-KV CIRCUITS IN SERVICE
HC 1 AT FULL MW OUTPUT AND
- 75 MVAR QUTPUT
EXHIBIT 45
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1987 40% SUMMER PEAK LOAD LEVEL RANSMISSION CONDITIONS: 1ML
PJM IMPORTS = 768 MW. T ! :
PS IMPORTS = 2000 MW ~REEK-KEENEY 500-KV CIRCUIT
NO EFORS - PJM ECO. DISPATCH - HOPE CREEK-KEE _ _

HC 1 AT FULL MW CUTPUT AND (5015) ON MAINTENANCE
0 MVAR OUTPUT ' : .

EXHIBIT 46
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HOPE CREEK OPERATING GUIDE - 1 UNIT
m
1987 40% SUMMER PEAK LOAD LEVEL
PJM IMPORTS = 768 MW TRANSMISSION CONDITIONS: M2
PS IMPORTS = 2000 MW
NO EFORS - PJM ECO. DISPATCH HOPE CREEK-NEW FREEDOM 500-Xv
HC 1 AT FULL MW QUTPUT AND CIRCUIT (5023) ON MAINTENANCE
=50 MVAR OQUTPUT
EXHIBIT 47
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1987 40% SUMMER PEAK LOAD LEVEL

PJM IMPORTS = 768

MW

PS IMPORTS = 2000 MW

NO EFORS - PIM EC

O. DISPATCH

HC 1 AT FULL MW OUTPUT AND

0 MVAR QUTPUT

EXHIBIT 48

TRANSMISSION CONDITIONS:
HOPE CREEK-SALEM 500-KV CIRCUIT

1M3

(5037) ON MAINTENANCE
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HOPE CREEX OPERATING GUIDE - 1 UNIT

1987 40% SUMMER PEAK LOAD LEVEL

PJM IMPORTS = 768 MW
PS IMPORTS = 2000 MW
NO EFORS - PJM ECO.
HC 1 AT FULL MW OUTPUT AND
- 50 MVAR QUTPUT

DISPATCH

EXHIBIT 49

TRANSMISSION CONDITIONS: 1M4

SALEM=-NEW FREEDOM 500-~KV CIRCUIT
( 5024.) ON MAINTENANCE
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HOPE CREEK OPERATING GUIDE - 1 UNIT
1987 40% SUMMER PEAK LOAD LEVEL :
PJM IMPORTS = 768 MW TRANSMISSION CONDITIONS: 1M5
PS IMPORTS = 2000 MW
NO EFORS =~ PJM ECO. DISPATCH SALEM-DEANS 500~-KV CIRCUIT
HC 1 AT FULL MW CUTPUT AND (5021) ON MAINTENANCE
0 MVAR QUTPUT
EXHIBIT 50
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HOPE CREEK OPERATING GUIDE - 1 UNIT

1987 40% SUMMER PEAK LOAD LEVEL
= 768 MW

PJM IMPORTS
PS IMPORTS
NO EFORS -~

2000 MW

PIJM ECO. DISPATCH
HC 1 AT FULL MW QUTPUT AND
-125 MVAR QUTPUT

EXHIBIT

(5014)

TRANSMISSION CONDITIONS: 1M6

PEACH BOTTOM-KEENEY 500-KV CIRCUT'
ON MAINTENANCE
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HOPE CREEK OPERATING GUIDE -~ 1 UNIT
1987 403 SUMMER PEAK LOAD LEVETL
PIM IMPORTS = 768 Mw TRANSMISSION CONDI’I‘IONS: M7
PS IMPORTS = 2000 Mw
NO EFORS . = PIM ECoO. DISPATCH
HC 1 FULL M7 ouTpur AND : .
AT : DEANS-BRANCHBURG 500-KV Crreyrp
= 75 MVAR ouTpyT - (5019) on MAINTENANCE

EXHIBIT s2




EXHIBIT

HOPE CREEK OPERATING GUIDE

TWO UNIT PCWER FLOW CASE LISTING

HOPE CREEK NO. 1 AND SALEM NO. 1 OR 2 IN-SERVICE

DESCRIPTION

55

- 56
57

58

59

6l

62

2BASE

24

M7

1987 40% SUMMER PEAK LQAD LEVEL

PJM IMPORTS = 768 MW

PS IMPORTS = 2000 MW _ o

NO EFORS(DISCRETE UNIT OUTAGES) - PJM ECONOMIC. DISPATCH
HC/SALEM AT FULL MWV OUTPUT AND 0 MVAR OUTPUT EACH

PEACH BOTTOM NO. 3 AND SUSQUEHANNA NO. 2 OUT OF SERVICE
BASE CASE - ALL TRANSMISSION IN SERVICE

AS BASE - MLNITArlsommucrmN
AND 125 MVAR OUTPUT EACH
HOPE CREEK~KEENEY 500-KV CIRCUIT (5015) QN MAINTENANCE.

ASBASE-MUNITATFULLNWANDSOMVAROWPUTEACH
HOPE CREEK-NEW FREEDCM 500-KV CIRCUIT (5023) ON
MAINTENANCE

AS BASE - TWO WNIT AT FULL MW AND O MVAR OUTPUT EACH
HOPE CREEK~SALFM 500-KV CIRCUIT (5037) ON MAINTENANCE

AS BASE - TWO UNIT AT FULL MW AND 50 MVAR OUTPUT EACH
SALEM-NEW FREEDOM 500-KV CIRCUIT (5024) QN MAINTENANCE

AS BASE - TWO UNIT AT 200 MW REDUCTIQN AND
225 MVAR OUTPUT (EACH)
SALEM-DEANS S00-KV CIRCUIT (5021) ON MAINTENANCE

ASBASE—TFDUNITATFUILWANDOMVAROU;I'PUI‘EACH
PEACH BOTTOM=KEENEY S500-KV CIRCUIT (5014) ON MAINTENANCE

ASBASE—'IVDUNITATF‘ULLWANDOMVAROUTPUTEACH
DEANS-BRANCHBURG 500-KV CIRCUIT (5Ql9) ON MAINTENANCE

'EXHIBIT 53
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POWER FLOW SIMULATION - SYSTEM SUMMARY

AREA NAME | GENERATION  INTERCHANGE  AREA SYSTEM  AREA SYSTEHM  AREA SYSTEM  AREA AREA WNUSED

(EXPORTS) LOAD BUS LOAD LOSSES CHARGING STAVIC VARGEN
[ 0] HVAR HH HVAR (1] HVAR - HVAR ("] HVAR  HVAR HVAR VAR
K= ommmmmmmmmmmammammm—mo oo mee e b X-==-m- ) PO STV SRS S P Keommee Aemmmme X-mmmme Aemmmmm Rewmm X
PUBLIC SERVICE ELECTRIC & GAS co. 1120. 94. -2012. 681. 3132. -588. 3103. 301. 29. -887. 1451. 0. R2466.
PHILADELPHIA ELECTRIC CO. 228. 47. -2333. -379. 2561. 426. 2526. 817. 35. 147. 482. 537. 1279.
JERSEY CENTRAL POHER & LIGHT 248. 165. -1054. 229. 1302. -64. 1284. -10. 17. 149. 192. 202. 205.
ATLANTIC ELECTRIC 402. 81. -192. 33. 594. 48. 587. 186. 7. -2. 7. 134. 154,
DELIMARVA POHER 8 LIGHT CO. 37a. 239. -332. 254. 710. -15. 704 . 167. . 7. -60. 140. 121. 708.
EASTERN PJH TOTAL 2376. 626. -5923. al18. 8299. -192. 8203. 1460. 95. -653. 2342, 994. 4812.
PENNSYLVANIA ELECTIRIC CO. 636. 267. -66. 148. 702. 119. 672. 144. 31. -25. 386. 0. 1033.
HETROPOLITAN EDISON CO. 208. 88. -413. 109. é2l. -21.  6l2. 35. 9. -10. 115. 46. 111.
PENNSYLVAHIA PONER & LIGHT CO. 2976. -49. 1134, -283. 1842. 233. 17es. 441. 54. 22l. 363. 4130. élﬂl.
BALYIHORE GAS & ELECTRIC CO. 250. 256. -1611. 54. 1861. 201. 1847. 244. ‘14. -40. - 202. 0. 13,
PQTCHAC ELECTRIC CO. 123s. 95. -537. 523. 1775. -~429. 1761. aal. 13.  -745. 979. 563. 2915,
WESTERN PJit TOTAL 5308. 656. -1493. 552. 6801. 104. 6680. 1745. 120. -599. 2046. 1038. 6374.
b 1

TOTAL PJH UNDERLYING - 7684. 1282. -7416. 1370. 15100. -88. 14884. 3205. 215. -1252. 4388. 2032. 11186.
PJH 500KV : 7090. 87. 6635, “09. 455. -322. 383. 262. 72. -583. 3275. 0. 27375.
TOTAL PJM SYSTEM 14774. 1368. -781. 17708. 15555. -410. 15267. 3467. 287. -1835. 7663. 2032. 13962.

HOPE CREEK OPERATING GUIDE - 2 UNIT
1987 40% SUMMER PEAK LOAD LEVEL : _
PJM IMPORTS = 768 MW : TRANSMISSION CONDITIONS: 2BASE

PS IMPORTS = 2000 MW

NO EFORS - PJM ECO. DISPATCH o ALL 500-KV CIRCUITS IN SERVICE
HC1/SAL2 AT FULL MW OUTPUT AND .
0 MVAR OUTPUT (EACH) °
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1987 40% SUMMER PEAK LOAD LEVEL
PJM IMPORTS = 768 MW
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NO EFORS

2000 MW _
- PJM ECO.-DISPATCH

HCl/SAL2 AT FULL MW QUTPUT AND
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EACH)

EXHISIT

2 UNIT

TRANSMISSION CONDITIONS: 2BASE

SS

ALL 500-KV CIRCUITS IN SERVICE
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HOPE CREEK OPERATING GUIDE - 2 UNIT
1987 40% SUMMER PEAK LOAD LEVEL

PJM IMPORTS = 768 MW

PS IMPORTS 2000 MW

NO EFORS PIJM ECO. DISPATCH
HCl/SAL2 AT 150 MW REDUCTION AND

125 MVAR OUTPUT (EACH)

TRANSMISSION CONDITIONS: 2ML

HOPE CREEK-KEENEY 500-KV CIRCUIT
(5015) ON MAINTENANCE

EXHIBIT 56
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HOPE CREER OPERATING GUIDE ~ 2 UNIT

»I987 40% SUMMER PEAK LOAD LEVEL

PJM IMPORTS = 768 MW '

PS IMPORTS = 2000 MW

NO EFORS - PJM ECO. DISPATCH

HCl/SAL2 AT FULL MW QUTPUT AND
50 MVAR QUTPUT (EACH)

EXHIBIT 57

TRANSMISSION CONDITIONS: M2

HOPE CREEK-NEW FREEDOM 500-KV
CIRCUIT (5023) ON MAINTENANCE
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HOPE CREEK OPERATING GUIDE - 2 UNIT
P e S e e e B e e e e e e
1987 40% SUMMER PEAK LOAD LEVEL
PJM IMPORTS = 768 MW TRANSMISSION CONDITIONS: 2M3
PS IMPORTS = 2000 MW
NO EFORS - PJM ECO. DISPATCH HOPE CREEK-SALEM 500-~KV CIRCUIT
HCl/SAL2 AT FULL MW OUTPUT AND : (5037) ON MAINTENANCE

-0 MVAR OQUTPUT (EACH)

EXHIBIT S8
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1987 40% SUMMER PEAK LOAD LEVEL

PJM IMPORTS = 768 MW
PS IMPORTS = 2000 MW
NO EFORS - PJM ECO. DISPATCH
HC1/SAL2 AT FULL MW QUTPUT AND

50 MVAR OQUTPUT (EACH)

EXHIBIT

TRANSMISSION CONDITIONS: 2M4

SALEM~-NEW FREEDOM 500-KV CIRCUIT
(5024.) ON MAINTENANCE

59
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HOPE CREEK OPERATING GUIDE - 2 UNIT
1987 40% SUMMER PEAK LOAD LEVEL :
PJM IMPORTS = 768 MW TRANSMISSION CONDITIONS: 2MS
PS IMPORTS = 2000 MW .
NO EFORS - PJM ECO. DISPATCH SALEM-DEANS 500-KV CIRCUIT
HC1l/SAL2 AT 200 MW REDUCTION AND ( 5021:) ON MAINTENANCE
225 MVAR OUTPUT (EACH)
EXHIBIT 60
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HOPE CREER OPERATING GUIDE - 2 UNIT

987 40% SUMMER PEAK LOAD LEVEL

PJM IMPORTS = 768 MW ' )
PS IMPORTS = 2000 MW

NO EFORS = PJM ECO. DISPATCH
HCL1/SALZ2 AT FULL MW OUTPUT AND

0 MVAR OUTPUT (EACH)

TRANSMISSION CONDITIONS: 2M6

PEACH BOTTOM-KEENEY 500-KV CIRCUIT
(5014) ON MAINTENANCE

EXHIBIT 61
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HOPE CREEK OPERATING GUIDE - 2 UNIT
e e b b Bl —
1987 40% SUMMER PEAK LOAD LEVEL
PJM IMPORTS = 768 MW . TRANSMISSION CONDITIONS: ™M7
PS IMPORTS = 2000 MW : :
NO EFORS - PJM ECO. DISPATCH ) DEANS-BRANCHBURG 500-KV CIRCUI’“
HCl/SAL2 AT FULL MW OUTPUT AND ) (5019) ON MAINTENANCE

0 MVAR OUTPUT (EACH)

EXHIBIT 62




EXHIBIT
NO.

HOPE CREEK OPERATING GUIDE

THREE UNIT POWER FLOW CASE LISTING

"HOPE CREFK NO. 1, SALEM NO. 1 AND NO. 2 IN-SERVICE

DESCRIPTION

65

€6

67

69

70

71
72

74

3BASE

M

M2

M3

3M4

3M6

3BASE~75

3BASE-100

1987 40% SUMMER PEAK LOAD LEVEL

PJM IMPORTS = 768 MW

PS IMPORTS = 2000 MW

NO EFORS (DISCRETE UNIT CUTAGES) - PJM ECONOMIC DISPATCH
HC/SIM 1 & 2 AT FULL MW AND 200 MVAR QUTPUT - EACH
PEACH BOTTOM NO. 3 AND SUSQUEHANNA NO. 2 OUT OF SERVICE
BASE CASE - ALL TRANSMISSION IN SERVICE

AS BASE - THREE UNIT AT 300 MW REDUCTION AND
.125 MVAR OUTPUT EACH
HOPE CREEK-KEENEY S500-KV CIRCZUIT (5015) ON MAINTENANCE

AS BASE - THREE UNIT AT FULL MW AND 275 MVAR OUTPUT EACH
HOPE CREEK-NEW FREEDOM 500-KV CIRCUIT (5023)
QN MAINTENANCE

AS BASE - SALEM NO. 1 AND 2 AT 50 MW REDUCTICN AND
225 MVAR OUTPUT EACH :

HOPE CREEK NO. 1 AT FULL MW CUTPUT AND
300 MVAR QUTPUT - HOPE CREEK-SALEM
S00-KV CIRCUIT (5023) ON MAINTENANCE

AS BASE - 'IHREEUNITATFULLWANDZSOMVAROUI‘PUI‘EACH
SALFM-NEW FREEDOM S500-KV CIRCUIT (5024) QN MAINTENANCE

AS BASE - THREE UNIT AT 300 MW REDUCTICN AND
200 MVAR QUTPUT EACH
SALEM-DEANS 500-KV CIRCUIT (5021) ON MAINTENANCE

ASBASE-'IHREEUNITATFULLWANDZZSMVAROUTPWEACH
PEACH BOTTOM-KEENEY 500-KV CIRCUIT (5014) CN MAINTENANCE

AS BASE - THREE UNIT AT FULL MW AND 225 MVAR OUTPUT EACH
DEANS-BRANCHBURG 500-KV CIRCUIT (5019) ON MAINTENANCE

1987 753 .SUMMER PEAK LOAD LEVEL

PJM IMPORTS = 2901 MW

PS IMPORTS = 3500 MW

NO EFORS (DISCRETE UNIT OUTAGES) - PJM ECONOMIC DISPATCH
HC/SIM 1 & 2 AT FULL MW AND 200 MVAR OUTPUT

PEACH BOTTOM NO. 3 AND SUSQUEHANNA NO. 2 OUT OF SERVICE
BASE CASE - ALL TRANSMISSION IN SERVICE

1987 100% SUMMER PEAK LOAD LEVEL

PJM IMPORTS = 2168 MW

PS IMPORTS = 3900 MW

NO EFORS (DISCRETE UNIT OUTAGES) ~ PJM ECONOMIC DISPATCH
HC/SIM 1 & 2 AT FULL MW AND 200 MVAR OUTPUT :
PEACH BOTTOM NO. 3 AND SUSQUEHANNA NO. 2 OUT OF SERVICE
BASE CASE - ALL TRANSMISSION IN SERVICE

EXHIBIT 63
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POWER FLOW SIMULATION - SYSTEM SUMMARY .

AREA NAHE GENERATION INTERCHANGE AREA SYSTEM AREA SYSTEM AREA SYSTEM AREA  AREA WWAISED

' (EXPORTS) LOAD BUS LOAD _ LOSSES  CHARGING STATIC VARGEM

Mt MVAR MW HVAR MW HVAR M4 HVAR IS4 HVAR  MVAR  HVAR  HVAR

X-mmmmmSmmmmmmcemmmmmmmae S S K-mmmmm X-==mm S Kemmmmm X----== S SR Kemmmmm e Lt A YO X

PUBLIC SERVICE ELECTRIC & GAS CO. 1004. 55, -2132. 614. 3136. -559. .3103. 301.  33. -859. 1451. 0. 2375.

FHILADELPHIA ELECTRIC CO. 544. -71. -2012. -450. 2556. 380. 2526. 617.  30. 102. 487. 539. 1271.

JERSEY CEMIRAL FCMER & LIGHT 247. 135, -1055. 198, 1302. -63. 1286. -10. 17. 150. 193. 203. 235.

ATLANTIC ELECTRIC 280. 105. -318. 52. 598. S52. 587, 18s.  10. 1. 78. 13, 169,
DELMARVA POHER & LIGHT CO. 432, 151. -278. 176. 710. -25. 704. 167. 6. -68. 143, 122. 79%. -

EASTERM PJH TOTAL S - 2507. - 375. -5794. 589. 8301. -214. B203. 1460. 97. -674. 2351. 998. 4B46.

PENNSYLVAHIA ELECTRIC CO. ' 636, 257. -69. 136. 703. 121. 672. 144, 31, '-23. 387, 0. 1043.

KETROPOLITAH EDISON €O. 208. 77. -413. 101, 621. -24. 6l2. 35, 9. -13. 116. 46, 122,

FENMSYLVANIA POMER & LIGHT €O. 2629. -217. 600. -319. 1829. 102. 1788. 44l. 4l.  92. 365.. 432. 2469.

L] .

BALTIHORE GAS & ELECTRIC CO. 250. 256. -1610.  61. 1860. 193. 1847. 243, 13, -47. 204, 0. 15,

POTONAC ELECTRIC €O. 1238. 71. -536. 511. 1774. -441. 1761. @88l. 12. -759. 980. 562. 2939.

HESTERN PJH TOTAL 4759. 442. -2027. 490. 6786. -4B. 6680. 1745. 106. -749. 2051. 1040. 6588.

TOTAL PJH UNDERLYING _ 7266. 617. -7821. 1060. 15087. -263, 14884. 3205. 203. -1423. &402. 2038. 11434.

PJN 500KV ' 7516¢. 397. 7060. 7682. 454. -385. 383. 262. 71. -646. 3319. 0. 3065.

TOTAL PJM SYSTEM - ) 14780. 1214, -762. 1861. 15542. -647. 15267. 3467. 274. -2068. 7721. 2038. 14499.

HOPE CREEK OPERATING GUIDE - 3 UNIT
1987 40% SUMMER PEAK LOAD LEVEL

PJM IMPORTS = 768 MW l TRANSMISSION CONDITIONS: 3BASE
- PS IMPORTS = 2000 MW ‘ .
NO EFORS - PJM ECO. DISPATCH ' ALL 500-KV CIRCUITS IN SERVICE

HC1/SAL1&2 AT FULL MW OUTPUT AND
200 MVAR OUTPUT (EACH) '




PJM 500 XV SYSTEM

19‘7 SUSQHNAZ===3I=III2I= .
1,071 -25% /7 | 1] es7
-79/ GEN VWV -188 °~  e====
’ 0 -240t /
ra ’ 0 155{ /
casaT . 284 / | -458 ’
1 1.076 =2/ i 3 4
| SUNBURY222s33 2=23224ESCOSVL 4
t “1821 | 11 3% /
| -62 =331 vwwv VW |- =36 ’
{177 I -112 82 | /
| 56 500 500 ' 1 L] 331 591 -390 /
..... -57 e [y ! | . -4l -2l / 521
| vvv GEN ’ =398 eccemmccancccceana- | 102
| 2 [ 1.082 / I 16 | 1.07 [ 1.a97%
23x33333333=KEYSTONE 4 ALSURTISaz3333333 233=233320RANCHEG
1 s1a8i ! 436 -827 | 152 -598 | bt 244 -8271 2 | 91
| -1501 1 <149 9 | -35 =31 | vw | 3e © 31 Wy =137
1 | t 154 | ettt
| | 1.076 | Pl 597 - 26 | 1 508 |
/ 1 JUNIATAR3S3323338 -a0 ] | L |
’ 1 =771 2 ! $62 | =204 i -ott
7/ | 390 v i =56 1.078 { -39 / 100t
’ -ol13 | 22 1 MOSEMNSAKIIIZEII2I / s=z3sT
4 1wl | { 36 -189] | | @03 | -a74¢
ra [ 1 s -531 v | 63 I 331
TUKON | - | 230 | A
| { | / 29 o |
! | n2 | / -%02] " | 528 t
-5181 | =148 i Q / -s1t | -a5 |
)3 %41 i 1.089 | s 7 s=3=2ELROY |
=233=3333SCONEMAUGH -3611 GEN | 390 -1261 |
1t 748 =51 ! =73 1771 |
11 -93 szzazzzasa) MILE I | 530 |
GENecsssawnncacasarcan -281 ! 1.077 | ;] |-
| 149l v 1261 wwv |
500 500 t { 198 -1951 3 1.068 |
-8 -5 -7601 I -n 33333332 ITPAIN |
181 | / -656 !
HUNTERTOMNZ 33323 | 1093 / 117 i
v 1.088 [} 578 | -47 7 t
e " vy | 1 | 9 436 ~438 [
BRANCHSE 230 1.037V 182 | [ -] =98 12 / ——
QEANS 2 230 1.038V -19 | 281 GEN / 856
NEW FPEE 230 1.029V | -228t 11 1.060 1.7 =134
SHMITHERG 230 1.012v | zzx3x2232IPEACH AT 323333333 IMERICK
WKHITPAIN 230 1,036V | s61 ) | 482 2 1.06%
ALBURTIS 230 1.0648V | . =281 vw | -213 VW GEN 1156
HOSENSAK 230 1.044v i - | 1002 ==emvev~eee -221 9 10
LINSRAICK 230 l.038V | -576 | 301 1 122 0 Aaad
SUSGHMA 230 1.034V | -54 { I -3
SUNBURY 230 1.0643V rescescacanes i -56 «2] NEW FRESDOM sa3xza3sazs
WWESCOSVL 138 1.048V 1.080 ! l - 1631 1.076 1.086 ! -533]
KEYSTONE 230 1.039Vv CONASTONEz 3232823 33233=KEENEY ~423 | 131
JUNIATA 230 1.0635V 821 2 2 l-1115 - s | !

. 3 RILE I 230 1.040V 382 -82 181 v VW | -9 cemenmascases {
FUNTERTN 230 1.045v 14 -139 1 351 683 | [ | /
ACH BT 230 1.018v VWV cecccacemacccacs “0 N -47 | 1 | /
CONASTN 230 1.038V | 1 1l.068 | | cmmmmme= |
SRIGHTON 230 1.034V 32a38s33SRICHTON | 828 | ! 6781 5331 / 98
WAUGH € 230 1.033v -5401 | 239 -39 ] - 1 b2 B LY B Y 1
BURCH WL 230 1.0S1V 1991 [ ) 28 1 HOPE CRK L
CHALKX AT 230 1.048V ’ - - I 1.08¢ (B |

. 7/ . ! 1.080 | 1118 | 68N GEN
GEN TERM 8US 7 2msa%23TY CHAPEL | 113 | 1100 1123
frtysbrPviutinke el ’ 287 3 11 332 —— ———- 200 200
HOPE CREEX 1.011v / -201 wv || 22 HCL SALL
SALEM GL 1.00a8v T0 v 903 | leACH
SALEM G2 l.007v aovss | 1.051 69 | |
PCH ATG2 .96av 2338238URCHES [ NOTES: 1.LINE 1
LIMERICK 238 1.030V =171 |  -2%0 11 Heseens 2 LINE 2
SUSQUHNL 100 1.003V T 1281 7% |
CONEMAUGHGL S 2iad POS cccccsccccnas ' | |
KEYSTONE GL 97TV |
CCLIF Gl 500 l.00sVv i 11
| [
] t
| 2%e 11
t -111 1.0648 1t
z3323CHALK AT I leacn
I 1 -286 11 o333
v | 77 | | =101
% | 284 23333z73%33CLVT CLIFF
3 | -110 | ] 1.048
e et LTS GEN
548 “o8
98 -97

HOPE CREEK OPERATING GUIDE - 3 UNIT
1987 40% SUMMER PEAK LOAD LEVEL

PJM I}PORTS

PS IMPORTS
NO EFORS
HCl/SALl&2 AT FULL MW OUTPUT AND

' 200 MVAR QUTPUT (EACH):

768 MW

2000 Mw
PJM ECO. DISPATCH

EXHIBIT 65
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1987 PJN 500 XV SYSTEM
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HOPE CREEK OPERATING GUIDE = 3 UNIT
1987 40% SUMMER PEAK LOAD LEVEL

PJM IMPORTS = 768

MW

TRANSMISSION CONDITIONS: 3ML

PS IMPORTS = 2000 MW

NO EFORS - PJM ECO. DISPATCH

HCl/SALls2 AT 300 MW REDUCTION AND
125 MVAR OUTPUT (EACH)

HOPE CREEK-KEENEY SOO—RV CIRCUIT
. (5015) ON MAINTENANCE

EXHIBIT 66
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HOPE CREEK QOPERATING GUIDE - 3 UNIT
1987 40% SUMMER PEAK LOAD LEVEL

PJM IMPORTS =
PS IMPORTS =
NO EFORS -

768
2000

MW
MW

PJM ECO. DISPATCH

HCl/SALls&2 AT FULL MW OUTPUT AND

275 MVAR OUTPUT

(EACH)

EXHIBIT 67

TRANSMISSION CONDITIONS:

3M2

HOPE CREEK-NEW FREEDOM S5S00-KV
CIRCUIT (5023) ON MAINTENANCE
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HOPE CREEK OPERATING GUIDE - 3 UNIT
1987 40% SUMMER PEAK LOAD LEVEL :
PJM IMPORTS = 768 MW TRANSMISSION CONDITIONS: 3M3
PS IMPORTS = 2000 MW :
NO EFORS - PJM ECO. DISPATCH HOPE C
REEK-SALEM 500-KV CIRCUIT
SALEM AT 50 MW REDUCTION AND (5037) ON MAINTENANCE
225 MVAR OUTPUT (EACH) '
HOPE CREEK 1 AT FULL MW OUTPUT AND
300 MVAR QUTPUT
, EXHIBIT 68
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HOPE CREEK QOPERATING GUIDE - 3 UNIT -
1987 40% SUMMER PEAK LOAD LEVEL
PJM IMPORTS 768 MW
PS IMPORTS 2000 MW i
NO EFORS PJM ECO. DISPATCH
HCl/SALl&2 AT FULL MW OUTPUT AND

250 MVAR OUTPUT (EACH)

EXHIBIT
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1.045

TRANSMISSION CONDITIONS: 3M4

SALEM-NEW FREEDOM 500-KV CTIRCUIT
(5024) ON MAINTENANCE

69
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HQOPE CREEK. OPERATING GUIDE - 3 UNIT

1987 40% SUMMER PEAK LOAD LEVEL
PJM IMPORTS = 768 MW
PS IMPORTS = 2000 MW
- PJM ECO. DISPATCH

HCl/SALl&2 AT 300 MW REDUCTION AND

NO EFORS

200 MVAR QUTPUT

(EACH)

EXHIBIT 70

TRANSMISSION CONDITIONS: 3M5

SALEM-DEANS 500-KV CIRCUIT
(5021) ON MAINTENANCE




1987 PJM 500 KV SYSTEM

SUSQHNAS3ZZISSI=2T33

1987 40% SUMMER PEAK LOAD LEVEL
PJM IMPORTS
PS IMPORTS
NO EFORS

HCl/SALls2 AT FULL MW OUTPUT AND

225 MVAR QUTPUT (EACH)

TRANSMISSION CONDITIONS:

= 768 MW
= 2000 MW
- PJM ECO. DISPATCH

EXHIBIT 71
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1987 PJM S00 KV SYSTEM

SUSTIHHA2zaTITTITTINST

NQ EFORS

225 MVAR OQUTPUT

PJM ECO. DISPATCH
HCl/SALl&2 AT FULL MW OUTPUT AND

(EACH)

EXHIBIT _

1.070 -281 7/ | 11 453 To
-30/ GEN wwvl 97  ccceeame- RANAPO
4 g -238i /
10 7 e 149l 7
casoT 201 / | -482 ’
| 1.07% - 1 -5 4
| SUNBURY 222333 =33x3ITULSCOSVL /
§ -1sat | I | 390 ’
I =62 -39 vww v | =27 7
] 173 | -112 62 | /
| 56 500 saq | 39 3| 567 -566 /
———— =78 30 b1 ] ! [ -8 -56 / 526 .
I VW GEN / 1-390 —eeceemaceccccanan. | [
| 2 | 1.851 / ! 6 | 1.073 (] 1.870
2233223 EYSTONE /7 ALBURTIS=z3283383 SSIHSII]I“m!G
| 5201 | 832 -3 t 150 -586 | It 254 ~%38| 2 | creN
[ -1671 | -1%0 93 | -3 -39 [ wv | 1 131 vw |
. | 1587 | 1 Pt
1 | 1.876 | [l 591 22 | | 540 i 96
4 | JUNIATAss3a333333 -73 | - I <16 1 92
/ | - =7081 2 1 566 | 284 1 areN| v
/ | 61 wv | -58 l1.07% | -27 / I 3 1l.892
/7 %12 | 223 } HCSENSAK3Zz2RRIZD /7 s23233333S0EANS
/ 137 | | 33 -3811 | | 401 | -1012} | az7
T0 | ! ! <66l YW | &7 | - 4l I -140
YUXCN | { | 3% | ! cmmenm——ae
| t 1 7 26 [ ! [} 37
| I 70 I 4 %01l 1 %99 | I -ie3 p
=519 | -1e2 | e v/ 38| | %3 | =37 vV
1361 ) .1.089% | 9 v/ s3z3z3CLRQY | 1C0l t
5333273333CONEMAUSH ~-565] ocEm | 382 -98{ ! SMITHES3s=3zaz3
[} 769 ol [ -62 1391 | 1.097
11 -9% 23333333333 MILE I | 544 ! .
GEN=cecsnmecsccscnaces -181 | 1.077 | 40 |
: | 1331 vw 98l vw |
500 5c0° ! ] 198 -1571 3 1.067 |
H S -7631 ] -71 2333TTIUHITPAIN | N
. 191 f ’ ~642 I
. HUNTERTCHNI 22333 { 1073 . / ~3 I
230KV SRy 1.066 I 1 ss | -98 4 1
O wv | -3 \ 0 2% 426 , |
891NCHAG 230 1.0386V 182 | | 9 -83 - / . cemmaseana
OEAMS T 230 1.3e2V -17 | 151 GEM / 663 |
K4 FPEE 230 1.334V | -2101 i1 1.051 1 7 -115 |
SMITHERG 233 1.31aY ] 3z333333TPEACH BTH =3zaFSIS2=LLIMERICY |
WHITPAIN 230 1.034V ] @9 | ] -e31 2 1 1.06e {
ALBURTIS 230 1.067V ] -151 vw | -268 Vv GEN 1151 |
MOSENSAX 230 1.043V ] | 1002 cecmacecana -39 Q 36 |
€IICX 230 1.030V [ -580 1 30 B 19 - 0 wv |
N 230 1.035V 49 ] | ) 3 I
230 1.8%3V P | -4% w321 NEW FREFDOM 33=33=33z32 ’
HIISCSVL 138 1,045V 1.061 | | -17 2181 1.081 . L.092 | -s38) /
KEYSTCHE 230 1.03%V CONASTCNE=2233333 I2z3RIKEENEY -621 | -2sl ’
JUMIATA 230 1.0645v bl 2 2 |-1082 -10 | i 7
° 3 MILE I 230 l.Q40v 182 -79 231 v VvV | -168 L — ] /
HUMTERTN 230 1.065V 15 -148 I 549 650 | | | ’
PCH 8T 330 1.013v YW cveccccmcccaaaca 3 -50 | | | Vs
COMASTN 230 1.039V i bol.0e8 ) | 1 eeememae [
BRIGHTON 230 1.034v 3338338 1GRISHTON | 22 | I 641l 5321 s1022
WiUSH € 230 1.038V =841 1239 -238 1 -32 | 1 1291 -%4l I -29
8UACM HL 230 L1.0S1V 201! | =72 2 1 HOPE CRX SALEM
CHALX AT 230 1.0V / cemcccatancnnaen I 1.093 [ { 1.093 vOLTS
: / 1 1.081 | 1086 | GEN G3IN
GEM TESM 8US / sszsa3RY CHAPEL ! 181 | 1100 1123 1182
Hssns e / 287 3 1} -332 ceccemmccmanceas 20 B a2
HCPE CREEX  1.023V / =202 v | 26 HCL SALl  saL2
SALEN G1 1.020v 10 v 903 | |zacH
SALEM G2 1.020v oovss I 1.081 -70 |
FCH BTG2 .9a0v 22233TJURCHES [ NOTES: 1.LINE L IS M4
LINEQICK 230 L.030V -180 | =249 1t tesesnee 2_LINE 2 IS MVAR
SUSTLMNL 100 1.028V To 127t | 76 1
CONEMAUSHSL 979V POISUMecece cccecmcemeese | l
KEYSTCNE Gl 974V |
CCLIF Gl 500 1.008V : } : .
| [
[ 209 [
| =122 1.048 [
IWARIICHALK PY | leacu
| ] -28 |1 333
v | 79 11 -103
- 36 | 284 =3333333233CLVT CLIFF
2! -112 | i 1.948
cmemccemrm—mn———— GEN
%8 “88
-101 -100
HOPE CREEK OPERATING GUIDE - 3 UNIT
e A T e e e e
1987 40% SUMMER PEAK LOAD LEVEL .
PJM IMPORTS = 768 MW TRANSMISSION CONDITIONS: 3M7
PS IMPORTS = 2000 MW

DEANS-BRANCHBURG 500~KV CIRCUIT
(5019) ON MAINTENANCE

72
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-PJM IMPORTS = 2168 MW
PS IMPORTS = 3900 MW

POWER FLOW SIMULATION - SYSTEM SUMMARY

36201. 10057. -2170. 1400. 38371k. 8657.

37460.

AREA NAHE GENERATION  INTERCHANGE AREA SYSTEM AREA SYSTEM AREA SYSTEM AREA  AREA LMUSED
. . (EXPORTS) LOAD 8US LOAD LOSSES  CHARGING STATIC VARGEN

. B HVAR B MVAR I HVAR i HMVAR MM HVAR  HVAR  HVAR  HVAR
Ko ommmmmm e mmm e Kemmmem A-wmm o X--=-—- N X-——--- R R K----=- X--mmmm K-——==~ > R K- K=o mm X
PUBLIC SERVICE ELECTRIC & 6AS CO. 3920.  974.. -3927. 1103. 7847. -129. 7757, 751.  90. -63. 1431. B818. 1405.
PHILADELPHIA ELECTRIC CO. 4502. 1086. -1811. -313. 6313. 1399. 6181. 2000. 131, 1358. 478. 1968. 1632.
JERSEY CENTRAL POWER & LIGHT 1090. 281. -2212.  65. 3302. 237. 3211. -26.  91. 1043. 183. 78l. 137.
ATLANTIC ELECTRIC 737. 313, -775. -100. 1512.  4Ql13. 1467. 46S. | 45. 268.  74. 321. 48
DELHARVA POMER 8 LIGHT CO. 1705. 482. -87.  90. 1792. 393. 1760. 417. 32, 264, 134, 288. 218.
EASTERN PJH.TOTAL 11954. 3137. -8812. . 824. 20766. 2312. 20376. 3608.  389. 2670. 2301. G174. 3439.
PENNSYLVANIA ELECTRIC CO. 1917.  477.  1e2. 72. 1735. 406. 1679. 360.  56. 193. 383, 149. 89%.
HETROPOLITAN EDISON CO. 258. 169. -1305. -46. 1563. 215. 1530.  87. 33.  242. 110. 115.  58.
PEINSYLVANIA POHER & LIGHT CO. 6012.  1242. 1418. 400. 459%. 842. 4469. 1103. 125. 1234. 354. 149%. 1833,
BALTIHORE GAS 8 ELECTRIC €O. 2010. 1039. -2658.  -9. 4668. 1048. &618. 610.  49. 44l. 195, 0. 435
- POTOMAC ELECTRIC €O. 4529. 1363. °  45. 5. 4484. 1358. 4403. 2202.  81. S546. 938, 1391. 1267.
HESTERN PJHM TOTAL 14726. 4290, -2317. 422. 17043. 3869. 16700. 4362. 346. 2657. 1981. 3148. 4509.
TOTAL PJH UNDERLYING 26680. 7427.-11130. 1246. 37810. 6181. 37077. 7970. 733. 5526. 4282. 7323. 7948.
PJH 500KV 9521. 2630. 8960. 154. 561. 2476. 383. .262. 177. 2853. 3189. 638. 1132,
TOTAL PJM SYSTEM 8232. 910. 8379. 7471. 7960. 9080.

HOPE CREEK OPERATING GUIDE - 3 UNIT

1987 1003 SUMMER PEAK LOAD LEVEL

NO EFORS - PJM ECO. DISPATCH
lic1/SAL1&2 AT FULL MW OUTPUT AND

TRANSMISSION CONDITIONS: 3EEE—UXi

ALL 500~-KV CIRCUITS IN SERVICE
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HOPE CREEK OPERATING GUIDE - 3 UNIT _
1987 1003 SUMMER PEAK LOAD LEVEL -
Q=
PJM IMPORTS = 2168 MW ‘TRANSMISSION CONDITIONS: 3BASE-100
PS IMPORTS = 3900 MW

NO EFORS

- PJM ECO. DISPATCH

HCl/SALl&2 AT FULL MW OUTPUT AND

300 MVAR OUTPUT (EACH)

ALL 500~KV CIRCUITS IN SERVICE

EXHIBIT 74
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POWER FLOW SIMULATION - SYSTEM SUMMARY

GENERATION

AREA SYSTEM  AREA

HOPE CREEK OPERATING GUIDE - 3 UNIT
1987 75% SUMMER PEAK LOAD LEVEL :
PJM IMPORTS = 2901 MW
PS IMPORTS = 3500 MW
NO EFORS - PJM ECO. DISPATCH
HCl/SAL1&2 AT FULL MW OUTPUT AND

300 MVAR OUTPUT (EACH) '

AREA NAHE INTERCHANGE  AREA SVSTEN  AREA SYSTEN AREA UMUSED

1EXPORTS ) L0AD BUS LDAD LOSSES  CHARGING STATIC VARGEN

 MVAR I VAR M MVAR B HVAR 1 MVAR  HVAR VAR MVAR

S O e | K------ R Keommmm X--m--- X--~noe e K------ X----e- | ST X
PUBLIC SERVICE ELECTRIC & GAS C€O. 2349. 1359. -3548. 614, 5889. 545. 5821. 1577.  ea. -238. 1422. 792. 924
PHILADELPHIA ELECTRIC CO. 1039, 275. -3786. -363. 4825. 658. 4736, 1347.  69. 43I0, 467, 136, 59,
JERSEY CENTRAL POMER & LIGHT T e58. 21p. -1808. 155, 2458, 57, 2408.  12. A9, 518, 179, 472, s,
ATLANTIC ELECTRIC 651. 156. -a72.  -1. 1123. 157. M100. 239.  23. 123. 5. 204. 245.
DELMARVA PONER & LIGHY CO. 1468. 442, 118,  204. 1350. 236. 1320. 275.  30. 225. 135. 261. 230.
EASTERN PN TOTAL G165. 2444, -9479.  709. 15644. 1655. 15384. 3449.  260. 1257. 2279. 30AS. 1992
PENNSYLVANIA ELECTRIC CO. 1366. 328, e2. 119. 1304. 209, 1259. 304 L) 51. 384, 150. 97
HETROPOLITAN EDISON €O. 218.  196. -943. -4, 1181.  199. 1147. 107 34, 216 108, 124 3
" PENHSYLVANIA PONER & LIGHT CO. 4713, 1109. 1243.  396. 3470. 713. 3352. 500. 118. 1041. 349. 836. 13
'BALTIMORE 6AS & ELECTRIC CO. 1313, 66S. -2197. -166. 3518. 831, 3464. 515 5.  319. 193 o. 228
POTOMAC ELECIRIC €O. 4016. 949. 648.  300. 3368. - 569. 3303. 627 65. 237. 955. 293. 162%
NESTERN PJH TOTAL 11626. 3245. -1206.  724. 12832. 252). 12525. 2065. 307. 1865. 1990. 140). 4222
TOTAL PJH UNDERLYING 17791, 5690.-10685. 1513. 28476. A177. 27909. 5514. 566. 3122. 4268. 4448. 6213
PIn 500KV 8341. P397. 7787 60. 554, 2337. 383, 262. 171. 2390. 3)42. 35, 15
TOTAL PJH SYSVEM P6132. 8087. -2898. 1573. 29030. 6514. 28292. 5776. 737. 5511. 7410, 4763. 7570

TRANSMISSION CONDITIONS: 3BASE-75

ALL 500-KV CIRCUITS IN SERVICE
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HOPE CREEK OPERATING GUIDE -~ 3 UNIT
1987 75% SUMMER PEAK LOAD LEVEL
PJM IMPORTS = 2901 MW

PS IMPORTS = 3500 MW
NO EFORS - PJM ECO. DISPATCH

HCl/SALl&2 AT FULL MW OUTPUT AND
300 MVAR OUTPUT {EACH)

TRANSMISSION CONDITIONS: 3BASE-75
ALL 500-KV CIRCUITS IN SERVICE

EXHIBIT 76 ) -



APPENDIX 3

POWER Vs. ROTOR ANGLE
AND

® ROTOR ANGLE Vs. TIME CURVES



ROIAHK2

POWER IN MW

ROTOR ANGLE IN DEGREES

1987 SALEM/HOPE CRK. ONE UNIT OPERATING GUIDE
ALL IN CASE
' Hope Crk. No.1 Power vs. Angle
_ Three Phase Line Fouit Hope Crk.—Keeney

At Hope Crk SO0kv
1600 T T
: CASE : S1BASE
13003 >
1400 < /{/‘
1300 3 .
1200 —
nooe‘}i""r X
1000
9004
5004
700
‘987 - 407 Load Lavel
800+ PIM Import <768MW .
500 One Unit: Hope Cric. 1 4
] Full MW Qutput,Mvar Output At -75°
4004 No Susquehana2 Or °.8oitorn3 Unit -
500 3 Primary Clearing Time 3.5Cy
] HC/S STEP-UP TRANSFORMER TAP 1.092
200
1004
o ]
.0 30 60 70 80 %0 100 1o 120 130
ROTOR ANGLE IN DEGREES
200
80 1987 = 40% Load Lavel
PIM Import =768MW
160 ] One Unit: Hope Cric. 1
1 Full MW Output,Mvar Quiput At =75
] No Susquehana2 Or P.Bottom3 Unit
40 Primary Clearing Time 3.5Cy
) HC/S STEP-UP TRA!;FHFWED Cac 10332
120

15 2 2.5 3 3.5 4 45 5
TIME IN SECONDS

EXHIBIT 77

WRLOXP

" Legend

Keystone Na.2 :

Peach Benom No.




ROIMISD

POWER IN MW

ROTOR ANGLE IN DEGREES

1987

PE CRK. ONE UNIT QPERATING GUIDE

MAJNTENANCE QUTAGE:HOPE CRK.—KEENEY
Hope Cri. No.1 Power vs. Angle
Three Phase Line foult Saem—Deans

At Salent S00kv
1600 T T
3 CASE: S1M1
1500
14004 '
1300‘ . ///%
1200 / :
nooa‘Tﬁ 74 X
1000 Vi
4
900
so0
7004
] 1987 - 407 Lod Lavel
sco PIM Import <768UW
s00 One Unit: Hope Cric |
Full MW Quiput,divar Qufput At 0
4004 No Susquehana Or P.8othem3 nit
500 - Primary Clearing lime 3.5Cy
T HC.S STEP-UP TRANSFORMER TAP 1.092
2004 : Legend
100 a :OEQ Crk. No. 1|
X Tm
0
40 s0 80 70 80 20 100 10 120 130 140
ROTOR ANGLE IN DEGREES
100 c—— g - e — e g e e
| L1
T s
One Unik Hope Crie. 1
180 MW Quiput,sivar A0
No Susquehana2 Qe P.Battam3 Unit
] Primary Clearing Tima 3.5Cy
uo ] HC-S STEP-UP TPANSFORMER TAP 1.092
20
100
j .“o’ k.\
80 2 ‘.
":' ““ "o r\\“ I - - -
80 - ndd — - et -
\‘ LJ'." * ..."" —— Legend
40 A Keystone Ne.2
X Peach Sattom No:!
20 O Susguenana No.!
& Celitt No._l
X Hepe Crk. Mo !
o
0 0.5 1 1.8 2 2.5 3 5.5 4 4.5 s
TIME IN SECONDS
EXHIBIT 78




POWER IN MW

ROTOR ANGLE IN DEGREES

RO1M2HK2

1967 SALEM/HOPE CR. ONE UNIT OPERATING GUDE
MAINTENANCE CUTAGEHCPE CRIC
Hope Cri. No.! Power va. Angle
Thres Phase Line Faut Cric. ~Keeney
Ab Hope Crk
1600 L T
E CASE: S1IM2
1500 4 -
1400 Z
] /
1300 /
12004
: /
1100 s -
1000 1
900
8003
700 -
3 ‘987 - 407 Load Lavel
400+ ~1P import TGEMY
500 : One Unit: Hope Cric |
] Full MW Qutput,Mvar Ouiput At ~50
4004 No Susquenana2 Or P Bottom - t
3004 Primary Clearing Time 3.5Cy
: HC,/S STEP-UP TRANSFORMER TAF 1.092 ‘
2004 . Legend
100 ‘ & Hope G No. 1
] X Tm
0 — -
30 40 s0 (] 70 200 % 100 1o 120 130
ROTOR ANGLE IN DEGREES
100 »
]
4
180
1 1987 - 40% Load Lavel
] PIM Import =768MW
160 1 Qne Unit: Hope Cric. |
4 Full MW Output,Mvar Output At =50
3 No Susquehana2 Or P.8ottom3 Unit
“o Primery Clearing Time 3.5Cy
] "HC. S STEP-UP TRANSFORMEP TAP 1.092
204
]
100
80—
ao%m' e e o e e
L A e el Legend
40 ‘ , A Keystene No.2
] X Peoch Sattom Na.!
20 {3 Susquehana Ne.1
B catlft No.1
o & Hope Gk Na. 1
0 0.5 1 1.5 2 2.8 3 3. 4 4.5 s
TIME IN SECONDS
EXHIBIT 79




ROIM3HK2

POWER IN MW

1987 WE CRK. ONE UNIT OPERATING GUIDE
ANCE QUTAGESHOPE CRK.~SALEM

Hope Cric. No.1 Power vs. Angle
Three Phase Line Fauit Hope Cric. —Keeney
At Hope Crk SQ0
1600 3 T
15004 CASE: S1M3
a0 -
1300 7
3 e
1200 Vd
1100 -2 =
1000 -
300
s00 i
700 3
3 11987 = 407% Load Level
600 PIM Import =768MW -
" 5004 One Unit: Hope Crk. 1
Full MW Qutput Mvar Ouiput At 0
4004 No Susquehana2 Or ~.Bottoms3 Unit
500 ] Primary Clearing Tir:e 3.5Cy
3 HC ‘S STEP-UP TRANSFORMER TAP 1 093
2004
100 4
0 —tmn
40 s0 ] 70 80 %0 100 1o . 120 130
ROTOR ANGLE IN DEGREES
200+
189 1987 - 40% Load Level
] PIM Import =768MW
180 One Unit: Hope Crk. 1
Full MW Output,Mvar Output At 0
No Susquehana2 Or P.Bottom3 Unit
1404 Primary Clearing Time 3.5Cy
) HC 'S STEP-UP TRANSFORMEP TAP 1.022
120
100

ROTOR ANGLE IN DEGREES

2 3
TIME IN SECONDS
EXHIBIT 80

Legend

A Hope Cri. No. |
X Tm

Legend

HROXP

Keystone No.2
Pegcn Battem Ne.
Susquenana Ne.!
Cailft Ne._l.




ROM4HK

POWER IN MW

ROTOR ANGLE IN DEGREES

1800 T l
CASE: S1M4
1300
1400 //JV
1300 4
1100 32
1000
$00
s00
7003
3 1987 - 407 Load Level
600 PIN Import =7EENW
500 One Unit: Hope Crc |
Full MW Qutput,Mvar Quiput At -30
4004 No Susquehana2 Or P.Bottoms nit
300 3 Primary Clearing lime 3.5Cy
1 HC.S STEP-1/D TRANSFORMEP TAF 1.03Z
2004
1004
0 ]
30 40 s0 0 70 80 %0 100 ] 120 130
ROTOR ANGLE IN DEGREES
790+
180
1387 - 40% Load Level
] PIM import =768MW
1604 One Unit: Hope Cric. |
y Full MW Qutput Mvar Output At =50
b Na Susquehana2 Or P.8ottom3 Unit
140 Primary Clegring fime 3.5Cy
) HC. S STEP-UPF TRANSFORMER TAF 1.09%
20
100
80 7= :
1 "' ‘\‘ ‘..Q\
80 s -—‘h_‘__'__‘ -—£:~- frammma—— p— - - 4
@ ] LN ao?
204
o
0 0.5 1 15 2 23 3 3.5 . 4.5 5
TIME IN SECONDS
EXHIBIT &1

Legend

A Hope Cric No. |
X Tm

Legend

&_cz.fon- Na.2

Peash Bottom No.




ROIMSHK

POWER IN MW

ROTOR ANGLE IN DEGREES

Cric. No.i Powar va. Ange
Tl'n::.:-. Une Fault Hope Cric—Kesney
Al Hope Cric S00kv
1600 - T T
3 CASE: S1MS
1500 :
1400+
13004 2
1100 e T
1000 r
%00
8004
700 '
‘987 - 407 Load Level
sc0 PIM Import <JGEM
500 One Unik: Hope Crk. 1
E Full MW Quiput,dvar Quiput At 0
4004 No Susquehana2 Or PSettoms Jnit
100 Primary Clscring Time 3.5(y
3 " HC. S STEP-UP TRANSFORMER TAP 1.092
2004
100
3
30 2y 50 0 7 () %0 100 o 120 130
ROTOR ANGLE N DEGREES
200+
180
] 1987 - 40% Lood Leved
] PIM import 768UW
.0 Onve Unit: Hope Crk 1 '
y Full MW OulputMvar Qutput At 0
] No Susquehana2 Or P.Bottom3 Unit
o Primary Clearing lime 3.5Cy
] .JHC’S STEP-UP TRANSFORMER TAP 1.092
w0
00
8o *
1
0 =
40
20+
° <
o 0.5 1 15 2 28 3 3.8 " ) s
TIME IN SECONDS
EXHIBIT 82

HREBOXD

4 Hope Cri. No. 1

Legend

X Tm

Legend

Keystene No.2

Peach Sattam No.!




POWER IN MW

ROIM6SD

1987 PE CRK. ONE UNIT QPERATING GUIDE
MAINTENANCE QUTAGE:KEENEY-P.BOTTOM -
Hope Crk. No.] Power vs. Angle
Three Phase Line Fault Saem—Ceans
At Hope Crk S0Ckv

ROTOR ANGLE IN DEGREES

1600 . =T
] ) CASE: S1M6
1300 3
1400 <
1300 4 :
1200 /
1100 #
1000 3
900
soo
700
1987 - 40% Load Level
soo PM Import <768NW
00 (ne Unif: Hope Cric 1
3 Full MW Ouiput Mvar Quiput At ~125
400 No Susquehana? Cr P.Botom3 it -
300 i |Primary Clearing Time 3.5y
. HC’S STEP-UP TRANSFORMER TAP 1.092 ‘
200 - — Legend
100 3 . . ) A Hope Crk. No. !
] X Tm
0 =
40 s0 60. 70 80 90 100 10 120 130 140
ROTOR ANGLE IN DEGREES
200-
e
i One Unit: Hope Cric |
160 Full MW Outpubivar Output Al =129
No SusquehanaZ Or P.Bottama Unit
1 Primary Clearing Time 3.5Cy
140 L
] HC/S STEP-UP TRANSFORMER TAP 1.092
120
100
]
Legend
A Keystone No.2
X Begen Bottom Ne.!
20 0 Suaguenang Ne.!
B celitt Na.t
X HopeCrioNe.1
)
0 0.5 1 15 2 2.8 3 3s " .5 5
TIME IN SECONDS
EXHIBIT 83




ROIMZHK

POWER IN MW

ROTOR ANGLE IN DEGREES -

1987

PE CRK. ONE UNIT OPERATING GUIDE
MAINTENANCE QUTAGE : DEANS — BRANCHBURG

Cri. No.1 Power vs. Angle
Three Phase Line Fault Hope Cri.—Keeney
At Hope Crk SQ0kv

TIME [N SECONDS

EXHIBIT 84

1600 - —
CASE: S1M7
1500
1400 L L
1300 Z .
1200
1100 *"A %
1000
300
800
700 3
3 {1987 - 40% Load Lavel
800 PIM Import <TEBMW
500 Qne Unit: Hope Cric 1
3 Full MW Quiput,bvar Ouiput At =75
400 No Susqushana2 Or P.Bottoms3 Unit
300 Primary Clearing Time 3.5y
HC/S STEP-UP TRANSFORMER TAP 1.092
200 ,
1004
0
40 s0 60 70 80 90 100 10 120 130 140
ROTOR ANGLE IN DEGREES
200
1897 1987 - 40% Load Lavel
] PiM import =768MW
160 One Unit: Hope Cric. 1
Full MW OQutput,Mvar Output At =75
] - |No Susquehana2 Or P.Bottom3 Unit
o Primary Clearing Time 3.5Cy
) HC/S STEP-UP TRANSFORMER TAP 1.092
1204 :
)
100
. 80 7,
s0dfe=t\ A T
e~ —T Kﬁiﬁ
., \‘ " \K ‘a/ e’
40 =
20
o .
o oS 1.5 2 2.5 3 3.5 . 4.5 5

Legend

A Hope Crk. Na. 1
X Tm

Legend

A Keystone Ne.2 .

X Peacn 8ottem Ne.l
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POWER IN MW

ROTOR ANGLE IN DEGREES

1600

1500

1400+

1300

1200

1100

1000

900+

800

700 4

600

500

400

300

200

1004

200

180

1987 SALEM/HOPE CRK., TWO UNIT OPERATING GUIDE

ALL IN CASE

Sdlem No.2 Power vs. Angle -
Three Phase Line Fault Hope Crk.—Keeney

At Hope Crk. S00kv

{ T
CASE: S2BASE

—

/" A

yd

4
4
4

4
4

1987 - 407 Load Level

1PN Import <768NW 1
 Twa Units;fudl Quiput

Mvar Output At 0 Each
No Susquehana? Or P.Bottom3 Unit

Primary Clearing Time 3.5Cy

HC/S STEP-UP TRANSFORMER TAP 1.092

40 50 60

70 80 % 100
ROTOR ANGLE IN DEGREES

1o 120 130 140

1987 = 40% Load Leve!
PIM import 763MW
Two Unitssfull Quipyt

160

140

Mvor Quiput At 0 Each ‘
No Susquehana2 Or P.2ottom3 Unit
Primary Chlaing Time 3.5Cy

120 4

HC/S STEP-UP TRANSFORMER TAP 1.09

N

100

AW

20

T

1.5 2 2.5 3

TIME IN SECONDS
EXHIBIT 85

3.5 4 4.5 L]

XRXYOXPp

Legend

. A Salem Ne. 2

X Tm

Legend

Salem Ne. 2

Kcznonc Na.2

Susguenana No. |
Celift No.1

Hope Crk. No. !




RO2M1ISD

OUTAGEHOPE CRK.—KEENEY
Salem No.2 Power v, Angie
Three Phase Line Fadt Salsm—0Oeans
A Sclem 500kv
1600 T T
b CASE: S2M1
15004 .
14004
13004
3>
3 ]
z 800 :
s 3
2 70 J
e 3 1987 - 407, Load Level
%00 12 import TGENY 1
2004 o Urnits;Salem2 And Hope Crc 1Units |
. 150 Mo Recuction var Cutput A 125 Eaci
4004 No Susquehanal Or P.:dom3tnit -
00 : Primary Clearing fime 3.5Cy
3 HC.’S STEF-UP TRANSFORMER TAP 1.092
2004 '
3
100
.0 50 .0 70 80 % 100 1o 120 130 “o
ROTOR ANGLE IN DEGREES
200+
1091 00 - 40% Lood Leve
] PIM Tmport 76ENW
100 Tea UnifsSaam And Hope Crk. | Uity
1 150 M Reductionvar Oulput At 125 Each|
] ]?&aumawrwmth
"01 Primary laring fime 3.5
g ] HC/S STEP-UP TRANSFORMER TAP *1.292
g <
S o]
a 4
z
100 e
A\
a 907 .
o ]
=3 4 ————
2 w) £ o
N
w L
20
o L .
0 03 1 LS 2 2.8 3 38 - . 45 5
TIME IN SECONDS
EXHIBIT 86

Legend
4 Salem Ne. 2
X Tm

Legend

Salem No. 2

Keystene No.2
Peach Jottom Na.!

Sulsgmena Na.1
Cetllt? Ne.1

lKﬂﬂIl.\'D
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RO2M2HS

POWER IN MW

ROTOR ANGLE IN DEGREES

987 PE CRK. TWO UNIT OPERATING GUIDE
MAINTENANCE OUTAGEHOPE CRIC~NFREEDOM
Hope Cri. Ne.| Power vs. Angle
Three Phase Line Faut Hope Cric. —Salem
At Hope Crk SO0kv
S ——
' {f_ | LCASE: s2M2 :
T S S o5 nete
. I
. : —— - - _
-l }
- =
i
E P S — [
i s
300 T : -
s00 4 : :
* | i i |
700 :
! | 1987 - 40% Lood Lovel
600 + PIN Import <J6ENW -
s00 | Twa Unif: Salem2 And Hopa Cri. 1
! Full Mw Quiputlivar Quiput A 250 ;
400 ‘ No Susquehana Or P.Bottomd Unit '
500 3 Primary Clearing fime 3.5Cy v
1 ; HC.'S STEP-UP TRANSFOP.HER TAP 1.092
2004 ! — L
100°; — ' |
i - L |
40 sa . 60 70 80 30 100 110 120 130 140
ROTOR ANGLE IN DEGREES :
m <
180 ] 1987 = 40% Lood Level
] PIM import =768MW
160 Two Unit: Salem2 And Hope Crk, |
Full Mw QuiputiNvar Quiput At 250
3 No Susquehana2 Or P.2otoms3 Unit
w0 ] Primary Clearing Time 3.5Cy
1 HC-S STEP-UP TRANSFORMEPR TAP 1.092
]
100-
0 .
o os 1 1.5 2 25 3 3.5 4 48 5
- TIME IN SECONDS
EXHIBIT 87

Legend
A Hope Crc. No. |
X Tm

Lsgend
Salem Ne.2

Keystone Ne.2 -

XRH@oxp
;
,n
3




RO2M3S5D

POWER IN MW

ROTOR ANGLE IN DEGREES

1987 SALEM/HOPE CRK. TWQ UNIT QPERATING GUIDE
MAINTENANCE OUTAGE:HOPE CRK.—SALEM
Sdem No.2 Power vs, Angle
Three Phase Line Foult Sdem—Deans
At Saem 500kv

1600

T
CASE: .‘321\13I

1500

13004

1200

110G <

1000

900 %

800 1

700

i
|
|
i
i
]

800

|1987 - 407% Lood Level

500

PN Import <763NW .
Two Unibs;fall Quipul

400

Mvar Quiput Af 0 foch

300

No Susquehana2 Or P.8otom3 Unit -
Primary Clecring lime 3.5Cy

»

200

HC/S STEP-UP TRANSFORMER TAP 1.092
L

1004

60 70 0 ’0 100 10 120 130 140
ROTOR ANGLE IN DEGREES

R
Two Unitssfull Ouiput

“Wvar Cutput At Q Each
No Susquehanal Or #.8ottom3 Unit
ma.’mrms.iq

HC’S STEP-UP TRANSFORMER TAP 1.0¢c

|
| |
|

! 1S 2 2. 3 38 R .5 5

TIME IN SECONDS
EXHIBIT 88

Legend -
& Sgtern No. 2
X Tm

Legend

Salem No. 2

Keystone No.2 _
Peach Battom Nai

Susguehana Ne.!
Celitf No.t

Hope Crk. No. |

XRENOXD




- RO2M4HK

POWER IN MW

ROTOR ANGLE IN DEGREES

XHBOXD

Salem No.2 Power vs. Angle
Three Phase Line Fault Hope Cric. —Keeney
At Hope Cri S00kv
1600~ =T T
3 CASE: £2v4
1500 J
14004
3 ﬂ.‘.‘
13004 ;—‘/
ﬂ°°:—m 7/
1004 ]
r
1000 v
%04
8004
7003 '
3 1987 - 407 Load Level
800 PIM Import 758NV
004 Tro Units;Sclemd And Hope Cri | Unils
3 Fill MW Quiput Mvar Cutput Al 50 Eoch |
4004 No Susquenanai it P.Bottom3 Unit
100 ] Primary Clearing "me 3.5y
3 HC S STEP-U? TRANSFOPMEP TAP 1.092
2004
0 -
0l
40 S0 0 70 80 20 100 w - 120 130 “0
' ROTOR ANGLE IN DEGREES
m -«
; [ T
180 —
g 1987 - 40% Lood vl
b P import <753MW
- e
] Output At
] " [No Susquehana2 Or P.Sattem3 Unit
" 140 Primary Clearing Time 3.5Cr
HC/S STEP-UP TRANSFORMER TAP 1.0232
2o+
1604
804 : :
/\ \J //—\
60 § e =
404
204
0
0 0s 1.8 2 2.5 3 38 ‘. 4.5 s
TIME IN SECONDS
EXHIBIT 89

Legend
A Salem Ne. 2
X Tm

Legend
Saiem Ne, 2
Keystene Ne.2
Peoan Settern .1

Susquehana Ne.!



RO2M5HK

POWER IN MW

ROTOR ANGLE IN DEGREES

1987 SALEM/HOPE CRK. TWO UNIT OPERATING GUIDE
MAINTENANCE QUTAGE:SALEM — DEANS '
Salem No.2 Power vs. Angle
Three Phase Line Fault Hope Crk.—Keeney
At Hope Cric 500kv

1800 T T
] CASE: S2M5
1500 3
1400 4 |
1300 4
1200 3 -
1100 s
3 /"/
1000 3 —
F —
9004 Vst
800
700 3 :
3 : 1987 - 407 Lood Level
600 - PN Import <763NW
004 Two Unifs;200 kw Reduction Each
3 Nvar Ouiput A 225 Each
400 No Susquehana2 Or P.Bottom3 Unit
3004 Primary Clearing fime 3.5
' HC/S STEP-UP TRANSFORMER TAP 1.092
2004 Legend
100 4 Sglem Ne. 2
- X Tm
0
30 «0 50 50 70 80 30 100 1o 120 130
ROTOR ANGLE IN DEGREES
200
180 11967 ~ 40% Load Level
] PIM impert =T88MW
Tws Units;200 Mw Reduction Each
180 : Mvar Outpul At 223 Each
) No Susquehana2 Or P.8cttem3 Unit
? khudeﬂnﬁmcfﬁh
0
s HC/S STEP-UP TRANSFORMER TAP 1.072
120
100 -
80 /"\
&0 = - —— ory '
e ST et ‘—'—F;Q — Legend
- __-Nk / . T A Sclem No. 2
‘O N X Xeystons No:2 _
: ! [J Peach Battom Ne.
20 : & Susguenana Ne.|
X catittNot
b3 H__eﬂ_ka. No. !
0
0 0.5 1 1.5 2 2.5 3 3.5 " 4.9 s
TIME IN SECONDS
EXHIBIT 90




RO2M6SD

POWER IN MW

ROTOR ANGLE IN DEGREES

1987 SALEM/HOPE CRK. TWO UNIT OPERATING GUIDE
MAINTENANCE QUTAGE : KEENEY ~ P.BOTTOM
Sdlem No.2 Power vs. Angle
Three Phase Line Fault Sadem—0eans

At Salem SQ0kv
1800 T 7
CASE: S2M6
1500
1400
1300 i e -
3 T
1200 —4 /—
oo //
1000
300
800
700 987 - 108 Lood Love
8§00 PIM import <T63UW
] Two Units;Scismd And Hape (ric 1 Unifs
300+ Full W Oufpu,ermina Voilge @ 0950
4004 SusquehanaZ Or P.Bote:nd Unit
] Primary Qearing me 350;
. 3903 HC/S STEP-UP TRANSFORMER TAP 1.022
200 -
100
o — A
40 s0 80 70 . 80 %0 100 o 120 130 140
o ROTOR ANGLE IN DEGREES ’
] :
180 1987 - 40% Lood Level
{ PIM import <768uW -
Twe Unifs;Salern2 And Hope Crk, | Units
160 Fall MW Outpu, Terminal Voitage @ 0.950
No SusqushanaZ Or P 8atiomd Unit
o Primary Oumg Time I.SCI
HC/S STEP-UP TRANSFORMER TAP 1.092
120
100 Z \\ '
- 80 \
60
40
20
0 T - T T al
Q 0.5 1 1.5 2( 2.5 3 3.5 4 4.5 S
TIME IN SECONDS
EXHIBIT 91

XRHEOX D

Legend
& 3glem No. 2
X Tm

Legend

Saiem Na, 2
Keystone Ne.2 |
Peach Bottom No

Susquenana No.
2usguenang No.

Celift No.1

Hope Crk. No. !



RO2M7HK

POWER IN MW

ROTOR ANGLE IN DEGREES

1987 SALEM/HOPE CRK. TWO UNIT OPERATING GUIDE
MAINTENANCE OUTAGE:DEANS—BRANCHBURG SOOKY UNE
Salerm No.2 Power vs, Angle
Three Phase Line Fauit Hope Crik.—Keeney

At Hope Cric SO00kv
1800 T 1
: CASE: s£2M7
1500
1400 3
15003 //w' ~—
1200 - Vet
A .
1eo
1000
300
800 ]
700 '
P 1987 - 407 Load Level
500 PO Import 768NW 7
500 Two UnilssFll Nw Output,
] Mvar Oulput Af 0 Each
400 No Susquehanal Or P.Bottom3 Unit -
500 Primary Clearing lime 3.5Cy
HC/S STEP-UP TRANSFORMER TAP 1.0%2
200 ] -
100 4
oi -
40 50 s0 70 80 90 100 1o 120 . 130 140
ROTOR ANGLE IN DEGREES -
200
1
1807 1987 = 407 Lood Leve
| ki
wo 2
mo' ‘$§E£2$2§§2mMamn
1 ] i
o Primary aogng Time S.SCy
] HC/S. STEP-UP TRANSFORMER TAP 1.022
120
100+ Sy
L/
-~ ¢
- / - &2 Nﬂ’-/.-—
so e s == et
<0 ; L :
| : i
| i l
20
0 v L ] =
0 0.5 1 1.5 2 2.8 3 38 4 4.5 s

TIME IN SECONDS
EXHIBIT 92

Legend
A Salem Ne. 2
x ) Tm

Salem Na. 2

A

X Keystone No.2
(] Pegch Bottom No
bX

Susguehang Neo.!
¥ Celitt No.1
Ead

¢ Hope Crk. No. !



RO3AHK

POWER IN MW

ROTOR ANGLE IN DEGREES

1987 SALEM/HOPE

Salerm No.2 Power va. Angle

ALL IN CASE

CRK. THREE UNIT OPERATING GUIDE

Three Phase Line Fauit Hope Cric —Keeney

At Hope Cric. S00kv

18600 - -
3 CASE: S3BASE
1500 I
1400 4 | . —
3 .
1300 —
1200 e
11004 <
3 -
1000 <
300 ;
2004 L l
700 4 }
« (1987 - 407 Load Level !
600 - PIN Import 768MW 1
500 Three Units;Full Mw Qufpul,
Mvar Quiput At 200 £ach
400 No Susquehana2 Or 2 Bottam3 Unit
00 Primary Clearing lime 3.3Cy
HC,S STEP-UP TRANSFOPMER TAP 1.032
200
100
° J
0 50 60 70 80 30 100 110 120 130 140
ROTOR ANGLE [N DEGREES
208 |
180 l
1987 = 40% Load Lavel
PIM Impart =268MW
180 Three Units:fidl Mw Output,
Mvar Quiput At 200 ach
No Susquehana2 Or P.Bottam3 Unit
40 Primary Gc}zring Time 3.5Cy
HC/S STEP-UP TRANSFORMER TAP 1.032
120

7
/ \, /‘—\\\ e
\
XQ //-- ' \ _‘//—‘X\:‘/‘/;—a
S/arias S -
’ r it S F
20 ' :
0 T T T
0 0.5 1 .5 2 2.5 3 3.5 4 . 4.5 5

TIME IN SECONDS
EXHIBIT 93

Legend
A Salem No. 2
X Tm

Legend

Salem Na. 2

Keystone Ne.2
Peacn Baottam No. !

‘ Susguananag Ne.!
Calitf Na.t

Hope Crx. No. |

KRXAOXP




RO3MISD

POWER IN MW

‘ROTOR ANGLE IN DEGREES

1987. SALEW/HOPE CRK. THREE UNIT OPERATING GUIDE
MAINTENANCE OUTAGE:HOPE CRK. —KEENEY

Sclern No.2 Power vs. Angle
Three Phase Line Fault Saem—Deans
At Sadem 500kv
1600 T T
CASE: S3Ml
1300
1400
13004
1200
1100 .
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300 '
- : e
300 /‘I,
700 e '
1987 - 407 Load Level
sao PIM Impart =IGBNW
00 Three Units; 300 Mw Reduction Each
] | Mvar Quiput At 125
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300 | o L [fimoryCearingTime 330y | |
3 ( HC/S STEP-UP TRANSFORMER TAP 1.092
200 -+ Legend
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] X Tm
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ROTOR ANGLE IN DEGREES
200
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POWER IN MW

ROTOR ANGLE IN DEGREES

1987 SALEM/HOPE CRK. THREE UNIT OPERATING GUIDE
MAINTENANCE QUTAGE:SALEM — DEANS
Sdem No.2 Power vs. Angle
Three Phase Line Foult Hope Cric—Kesney
At Hope Crik S0Ckv

1600 - —
: CASE: S3MS
1500 I' .
400 3 :
1300 3 '
3 i
1200 T
1100 — :
1000 3 !
$00 : :
= - : X
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700 ] l ‘
3 1987 - 407 Load Level
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0 3 .
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POWER IN MW

ROTOR ANGLE IN DEGREES

1987 SALEM/HOPE CRK. THREE UNIT OPERATING GUIDE
MAINTENANCE OUTAGEXHOPE CRK.-N.FREEDOM
Salem No.2 Power vs. Angle
Three Phase Line Fault Hope Crk.—Keeney
At Hope Crk SQOkv
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POWER IN MW

ROTOR ANGLE IN DEGREES

1987 PE CRK. THREE UNIT OPERATING GUIDE
ANCE QUTAGE:HOPE CRK.~SALEM
Salem No.2 Power vs, Angle
Three Phase Line Fault Sclem—Deans
’ At Salem 500kv
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POWER IN MW

ROTOR ANGLE IN DEGREES

1987 SALEM/HOPE CRK. THREE UNIT OPERATING GUIDE
MAINTENANCE OUTAGE:SALEM=N.FREEDCM
Salem No.2 Power vs. Angle
Three Phose Line Fault Hope Cric.—Keeney
At Hope Cric SO0kv
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POWER IN MW

ROTOR ANGLE IN DEGREES

1987

PE CRK. THREE UNIT OPERATING GUIDE

MAINTENANCE OUTAGE : KEENEY —~ P.BOTTOM
Salem No.2 Power vs. Angle
Three Phase Line Fauit Saem~Deans

At Sclerm S00kv
1600 -
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POWER IN MW

ROTOR ANGLE IN DEGREES

RO IM7HK

1987 SALEM/HOPE CRK. THREE UNIT OPERATING GUIDE
MAINTENANCE OUTAGE:DEANS—BRANCHBURG SOCKV LINE
Sdem No.2 Power vs. Angle
Three Phass Line Fauit Hope Cri.—Keeney
At Hope Cric. SQ0kv

1600~ r ’
: CASE: S3M7
1500 - :
1400 3
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3 e
1200 : \
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——
100 <
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1000
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i 1987 - 407 Load Lavel
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. HC/S STEP-UP TRANSFORMER TAP 1.092
200 Legend
1 1 A Salem Ne.2
160 : 4 Soclem No. 2
1. ’ X Im
0 .
40 50 7] 70 - 80 %0 100 10 120 130 140
‘ ROTOR ANGLE IN DEGREES
o) —_
180 /
] 1987 - 40% Lood Level
ey
_ el '
160 v utpt 8 228 B _
No Susquehana2 Or P.8cttom3 Unit -
1«0 Primary Claaring Time 3.5C
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POWER IN MW

ROTOR ANGLE IN DEGREES

1600
1500
1400
1300
1200
a0
1000
900
s0a
700
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500
400
100
200

10Q

200
130
160
40
120

10Q

1987 SALEM/HOPE CRK. THREE UNIT QPERATING GUIDE
MAINTENANCE OUTAGE:CB 50X OR 80X :
Salem No.2 Power vs. Angle
Three Phase Line Fault Hope Cri.—Keeney
At Hope Crk, Also Trip Hopa Crk.—N.freedom

CASE: S3CBL

Ter

1987 - 407 Load Level

PN Imgort =13NW
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Nvar Quiput Af 275

No Susquehanal Or P Battams tnit
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POWER IN MW

ROTOR ANGLE IN DEGREES
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1987 SALEM

PE CRK. THREE UNIT OPERATING GUIDE

ANCE OUTAGE:CB SIX ,OR 52X ,OR 61X
Salem No.2 Power vs. Angle
Three Phase Line Fault Hope Crk.—Keeney
At Hope Crk, Also Trip Hope Crik.~Salem
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" POWER IN MW

R3AHKTSI

1400
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1200
1100
1000

900"
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700
500
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400
300
200

100

1987 SALEM/HOPE CRK. TLREE UNIT QPERATING GUICE

ALL .
Sdem2 Power Va. Roter Angle
Three Phase Line fault Hope Crk.~Keeney
At Hope Crie. SUCkv

ROTOR ANGLE. IN DEGREES

73 % Load Level Base Case
CASE: S3BASE7S
— L
1
E B g
' -~
1987 - 757 Load Level .
PIN import <2838V 1
! Three Units:full Mw Oulput,
i ! Mvar Qulput At 500 Lach
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POWER IN MW

ROTOR ANGLE IN DEGREES

SALEM/HOPE CRK,
il ALL IN CASE
Salem Na.2 Power vs. Angle
Three Phase Line Fauit Hope Cric. —Keeney

1600 -

CASE: S3BASEL00

1300

1400-

1300 3

1200

1100

1000

700

1987 - 407 Load Level

600+

PN Import <2I68MW .
Three Unifs; ull Mw Quiput,

500

400

Nvar Ouiput At 300 Foch

No Susquehana? Or *Battoms3 Unit <
Primary Clearing Time 3.5Cy
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200

HC/S Step-Up Transformer |
Tep 1.092 —
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ROTOR ANGLE IN DEGREES
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PIM Import 2168MW
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POWER IN MW

ROTOR ANGLE IN DEGREES

1987 S PE CRK. THREE UNIT QPERATING GUIDE
MAINTENANCE QUTAGE:HOPE CRK.—SALEM
Salemn No.2 Power vs. Angle
No Fault; Hope Crk.—Salen Line Reclosed

190 CASE: S3M3RC
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1400 l
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700 .
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40
/'— Line Reclosed
120 /
100 -
a0
e T T o e e s [T T e © M~ e
60 = —_—— e o= ‘Legend
R R ] [ W Saemie.?
40 ~ 2 I KeystoneNo.2
' @ Pegeh Bottom No.
O Susguenana No.!
20 na Ne.t
A CelittMel
. < Hepe Crk. No. 1 _
Q
a 0.8 1 .8 2 2.5 3 3s . s 5

TIME IN SECONDS

EXHIBIT 10§




RO3IMSRCL

POWER IN MW

ROTOR ANGLE IN DEGREES

1987 SA

PE CRK. THREE UNIT OPERATING GUIDE

MAINTENANCE QUTAGE:SALEM — DEANS

140

Sclerm No.2 Power vs. Angie
No Fault ;Sadem—Deans Line Reclosed
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1987 SALEM/HOPE CRK. THREE UNIT OPERATING GUIDE
MAINTENANCE OUTAGE:HOPE CRK.—KEENEY
Salem No.2 Power vs. Angie

Hope Crk. — Keeney Line Reclose

CASE: S3M1RC
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—1
\
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‘=+Line Reclosed

POWER IN MW
3
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1987 - 407 Load Level

PIN Import =/aghW
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Three Unils;Tul Quiput
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POWER IN MW

ROTOR ANGLE. IN DEGREES
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ROTOR ANGLE IN DEGREES

‘POWER IN MW

1987 SALEM/HOPE CRK. THREE UNIT OPERAT]NG GUIDE '
ALL IN CASE
Salem No.2 Power vs. Angle
Hope Crk. No. 1 Tripped
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POWER IN MW

ROTOR ANGLE IN DEGREES
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1987 SALEM/HCPC ZRK. THREE UNIT CPERATING GUIDE
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POWER IN MW

ROTOR ANGLE IN DEGREES
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APPENDIX 4

' SIMULATION MODIFICATIONS

PE, DPL, AND ACE




PE, DPL and ACE Data Modifications
‘Dispatch, Power Flow and Stability

The resulting dperating curves were a result of running the Transtab
stability program which required (1) a power floﬁ'simulation with
specific operating conditions represented and (2) a data file
representing generator characteristics.

At the request of PSE&G, PE, DPL and ACE submitted information which
updated the following:

" 1. 1987 Hope Creek Unit No. 1 - MAAC F111ng Power Flow
Slmulatzon and Dispatch Data

2. Generator stability data representation

The follow1ng is a summary of major data and representation changes
suggested by PE, DPL and ACE.

- Generator Dispatch

PE . Changes of dispatch data for the following machlnes
included MW, MVAR and heat tate information:

Conowingo 1-6
Conowingo 7
Eddystone 1
Eddystone 2
Richmond 1-8

Richmond 9

Schuykill 1

South wk AB 1 and 2
South wk DC 1

Barbadoes AB 1, 2 and 3
Barbadoes CD 1
Plymouth Meeting D
Richmond 13

Cromby DSL 2 1, 2 and
Muddy Run 1-8

Limerick 1 -

Peach Bottom 2



DPL The following units were turned on in DPL as must run
generation:

Dela City
Edgemoore 3, 4 and 5
Indian River 1 and 3

The following units were removed from the generation
schedule:

Edgemoor 1 and 2
Kellam 69

ACE No changes to dispatch data.

Power Flow Simulation

PE Numerous changes were submitted and incorporated into
the power flow simulation which included:

l. line representation - impedance, charging, and
ratings.

2. transformer representation - impedance, taps and
voltage data.

Several specific and more noteworthy are:

1. Peach Bottom No. 2 auxiliary bus load
representation. A

2. Peach Bottom No. 2 minimum reactive limit changed
to =175 MVAR and a generator terminal bus voltage
regulated at .96 pu in order to maintain the
SOO-kV voltage at 1.06 pre-contingency and for a
post—contingency condition to 1.075 pu maximum.




DPL

ACE

3. Limerick No. 1 (230 kV) auxiliary bus load

representation.

4. Muddy Run units No. 1-8 revised from four units on
a terminal bus to paired units (i.e. 1&2, 3&4,
5&6) modelled each through a step-up transformer
to a separate 230-kV high side bus.

No significant modifications were submitted.

No significant modifications were submitted.

Stability Data

Modifications included rotor, excitation and governor data for

the follbwing units:

PE

ACE

. Peach Bottom 2 & 3

. Limerick 1

- Eddystone 1 hp and 1p
- Eddystone 2 hp and 1p
- Schuykill 3

. Conowingo 7

. Seward

. Shawville

. Susquehanna 1

. Edgemoor 3, 4 and 5

. Vienna 8

. Indian River 1, 2, 3 and 4
. Del City 1, 2 and 3

No significant changes
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II.

HOPE CREEK GENERATING STATION OPERATING GUIDE
(HOPE CREEK/SALEM)

SCOPE AND PROCEDURES

INTRODUCTION

This operating guide is for the operation of Hope Creek Unit
No. 1, in conjunction with the operation of both Salem Units
No. 1 and 2, due to their close electrical proximity.

The Hope Creek Transmission Project, consisting of 500-kV
facility additions and rearrangements which integrated it with
the 500-kV transmission of the Lower Delaware Valley
Transmission Project, was completed and put into service in

March, 1985.

SCOPE

This operating guide will provide the PSE&G System, Hope Creek
Generating Station and Salem Generating Station Operators with
guidance in operating these units based on stability
considerations for various system conditions. '

The operating guide will be prepared from results obtained from
power £f£low analysis, economic generation dispatches, short
circuit analysis, and transient stability analysis.

The analysis and subsequent results will focus on the followlng
three Hope Creek/Salem unit operating combinations:

a. Hope Creek No. 1, Salem Nos. 1 and 2 (3 unit)
b. Hope Creek No. 1 and Salem No. 1 or 2 (2 unit)
c. Hope Creek No. 1 (single unit)

The results are to be determined considering the following:

a. Transient Stability
. stability with MAAC criteria tests

. 8tability with selected PJM 500-kV llnes scheduled out
for maintenance

. stability with selected Hope Creek circuit breakers
scheduled out for maintenance

b. Voltage limits - maintain voltages on generator terminal
buses and bulk system high voltage buses within criteria.

c. MinimumvExcitation Limit - individual unit basis



III.

PROCEDURES

A.

Power Flow Simulations

Using an updated version of the 1987 Hope Creek MAAC Filing
base case power flow simulations will be made for 100%, 75%
and 40% of peak load conditions, to establish the voltage
and power flow patterns for the vicinity of Hope Creek and
Salem Generating Stations.

. For the 100% load level, PJM will be dispatched

economically, with an import of 3000 MW reserve economy
purchase.

. For the 75% load level PJM will be dispatched
economically, with a 3600 MW reserve economy purchase.

. For the 40% load level, all of PJM will be dispatched
economically, with the actual PJM interchange a function
of whether jointly owned units are normally on or off
(i.e. Homer City and Seneca) for this load level.

At all load levels, the generating units will be dispatched
without EFOR deration with unit unavailability to be
accounted for by discrete unit outages, primarily on the
500-kV system. The most critical combination of 500-kV
unit outages will be used to establish operating limits
(i.e. one Peach Bottom unit and one Susquehanna unit).

- Discrete unit forced and maintenance outages for underlying

units will be based on a distribution similar to that used
in the 1986 PJM Maximization of Economic Imports (MEI)
Study.

Transient Stability Analysis

The Transient Stability Analysis will determine the
stability of the system and the performance of the new Hope
Creek Unit at the 40% of peak locad level. Also to be
determined are the terminal voltage and minimum MVAR output’
requirements of the Hope Creek and Salem units needed to
maintain stability for normal, scheduled and unscheduled .
transmission outage conditions and selected circuit breaker

~scheduled ocutage for a range of most probable system

voltages.




The study results will document all assumptions regarding
voltage and reactive constraints at key buses. Also, for
analysis purposes, where voltages are near their limits,

.potential voltage rises due to generator or transmissicn

line outages will be investigated., If the power flow
analysis indicates that reactive ocutput of major generating
units are at or near theirr stated reactive capability
limit, the case will be rerun with the limit modified to
provide a margin on the unit's reactive output.

For those cases where transmission line maintenance outages
may have a major effect on the PJM import limits, import
levels will be modified if it is deemed that such a change
would significantly impact the stability margin at the Hope
Creek/Salem complex.

For those cases where Hope Creek/Salem units output
reduction is required for stability considerations and the
generation dispatch associated with such reductions would

' be expected to cause a major effect on the PJM import

limits, import levels will be modified if it is further
deemed that such redispatch would significantly impact the
stability margin at the Hope Creek/Salem complex.

Critical cases will be tested under 75% and peak load leéel
conditions to ensure unit and system stability under these
load levels and PJM import levels.

.1l. Machine Representation

The transient stability analysis will be based on
generator unit and unit transformer data used by PJIM
which is most current and appropriate and categorized as.
follows: :

a. PJM Units
« synchronous rotor data
. excitation system data

« governor system data

b. Individual Outside World Units - as above with at
least synchronous rotor data. '




Ce

Equivalent Outside World Units -~ buses without
specific machine data available. Develop a
classical representation based on a "unit machine"
concept for which the number of unit machines cn a
bus would be a function of the total net MW
generation (generation minus load) on an
equivalent bus divided by the MW size of the unit
machine (i.e. a bus having a net 2000 MW of
generation would have data developed for five
machines based on a unit machine of 400 MW).

2. Generator Te:ﬁinal Representation

The Hope Creek and Salem generator terminal buses will
be represented explicitly with the unit MW and MVAR
gross output and with auxiliary load represented.
Station use at major generating stations electrically
close to the Hope Creek/Salem complex will also be
represented in this manner.

3. System Load Representation

The representation of system load will be:

- 1Y

b.

MW load constant current
MVAR load constant impedance

underlying system capacitors will be netted with
load

PJM 500-kV and 230-kV switched capacitors will be
modelled explicitly. The capacitors will be
switched on for the peak and 70% load levels and
switched off for the 40% load level.

4. Stability Simulations

a. Stability simulation with unacheduled transmission
contingencies with Hope Creek and Salem units at full
MW output for three-phase faults with primary
clearing and single-phase faults with delayed
clearing:’

. fault at Hope Creek end of Hope Creek-Keeney
(5015) 500-kV

. fault at Hope Creek end of Hope Creek-New
Freedom (5023) 500-kV




-

fault at Hope Creek end of Hope Creek=-Salem
(5037) 500-kV

fault at Salem end of Salem=-Deans (5021) 500-kV

fault at. Salem end of Salem-New Freedom (5024)
500 kv

If any simulations are unstable:

MVAR output will be increased until stability is
reached

MW output will be decreased only if MVAR and/or
voltage limitations are exceeded ‘

b. Stability simulations with scheduled transm1531on
outages:

Redo the above fault analysis for conditions
simulating 500-kV line maintenance outages for
each of the Hope Creek and Salem Switching
Station outlets and also for the maintenance
outage of the Keeney-Peach Bottom 500-kV line .
and the Deans-Branchburg 500 kV line. Where
appropriate, outages of more distant lznes will

' be included in the analysis.

c. Stability simulations with the following Hope Creek
500kV circuit breaker scheduled out for maintenance:

Same procedure as "a".

Hope Creek 500 kV Breaker Maintenance Qutage
Remaining

Faulted ‘ Hope Creek

CB # Line* Desgig. " Qutlets

60X HC=NF "5023 HC-SLM

61X HC=-SLM 5037 HC-NF

SoX HC-KNY 5015 HC-SLM )
HC-SLM . 5037 HC-NF & HC-KNY

51X HC-SLM 5037 . HC-NF

52X HC-KNY 5015 HC~NF

HC-NF 5023 HC-KNY & HC-SLM

*Fault on HC end of line.




IV,
1'. .

l

\
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|

-

|

o

EXPECTED RESULTS
a. The following exhibits will be prepared to demonstrate the
transient performance of the Hope Creek and Salem units:
. power versus rotor angle
. rotor angle versus time (to 4 seconds)
Also, rotor angle versus time (to 4 seconds) exhibits for
the following selected units will be provided to
demonstrate system transient stability:
S00-kV Peach Bottom
Susgquehanna
Keystone/Conemaugh
230-kV Oyster Creek !
Edge Moor
138-kV England
b. Generating unit capability curves for Hope Creek No. 1 and
Salem Nos. 1 and 2 will be prepared to show the unit
operating limits for all probable system voltages.
JP/RAL:1lh

8/7/85
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TRANSIENT STABILITY SIMULATION

MACHINE DATA




3196

397
3187
343
1117
1120
108%
1087

10
10
126
126
17
17
128
128
20
25
26

53
7%
73
9
101
106
106
106

166

222

NAME

€o0YSTS1
EQDYSTGL
EDDYSTG2
£00Y3TG2
coNa7-13

IND RIV 1
M0 RIV 3
OELA CITY 1
DELA CITY 2
CCLIF 51 500
CCLIF G2 500
CSNEMAUGHST
CONEFMAUGHGL
CONEMAUGHEZ
CCMEMAUGHG2
KEYSTONE 61
KEYSTONE Gl
KEYSTONE 62
KEYSTONE G2
PCH 8TG2
SALEN 61
SALEN G2
HOPE CREEK
Iz %0. 115
HOMER CTY 16
HOITER CTY G3
SENECA  GEN
SEARD . 118
SHAWVIL 6230
SHANVIL G230
SHAMVILLE 18
SHAWILLE 18

PORTLNG G115 -

PORTLND €118
PORTUD G230
PORTLND G230
OYSTR CX GEN
YAROS CX GEM
SRUMHERT 100
BMANERZ 100
BRUNNENS 100
MOMTOURL 100
MONTOUR2 100
MTN CRX1 100
HTH CRX2 100
SUSQUIMNL 100
LIN 61-22
CROMAYS1
MBOTAML , 2
MUDDYRNS, &

'* BASE -

XPRIMD
(™)
0.1307
0.1638
0.1154
3.115%
0.7700
Q.1749
0.1300
8.57%0
0.8730
0.0355
0.C%%8
0.0074
7.0867
8.0a76
0.0567
9.0544
0.0769
0.0569
0.0769
0.0281
0.039%
7.0312
0.0312
9.3360
0.0%79
4.0387
2.0987
0.110%
9.12¢7
0.1267
0.1054
0.1088

0.1A72 .

0.2530
0.12083
g.2127
9.03543
0.1552
0.07%
0.0663
0.0343
9.02%
9.0291
0.1100

0.1987 °

0.0328
0.0332
2.0782
9.0710
e.0710

xQ
(AJ)
e.7270

0.7030°

9.75980
a.7980
1.4750
1.5420
0.7790
$.0630
5.0630
0.15458
0.1635%
9.3211
0.337%
9.3211

0.337¢

0.3441
9.3306
0.3441
0.333¢
6.1281
90.15%
0.1277
0.1277
1.2200
0.2587
0.26%59
0.1716
0.59%0
0.7488
0.7480

9.9200:

0.9200
1.5588
1.2300
1.1000
1.0733

0.2371 -

0.2662
0.4200
0.3840
0.2106
9.2170
9.219¢
0.834¢
3.8708
8.1297
0.1330
0.7910
9.1455
0.1433

xo
Ay
0.7330
0.7080
0.8370
0.8370
2.5250
1.5830
0.8170
5.2580
s.2500
9.1658
9.1678
0.3358
0.3576
0.3333
0.3578
0.3459
0.3393
0.3489
0.3393
0.1359
0.1630
0.1346
0.1346
1.2200
0.2617
0.2356%
0.2878
0.6140
0.7879
0.7879
0.9%20
0.9520
1.6373
1.2908
1.1400
1.1267
9.2502
9.39%4
9.43%1
9.3716

9.2212

8.2279
9.2308
0.8710

- 0.9068

0.1339
0.13%¢
0.7910
9.2318
9.2318

SnexRcHous poTom oATA

XL
(R
0.9710
0.0780
a.0850
0.0850
0.5000
0.0710
9.8770
0.3540
0.3560
0.0211
0.0236
0.029¢
0.0303
0.0296
0.0303
0.0332
0.0386
0.9332
0.0386
0.0186
0.0192
0.0165
0.0165
0.30%
0.029%
0.0199
0.0689
0.07%
0.0723
9.0723
0.0608
0.0600
0.0882
0.1100
0.0700
0.0933
0.0308
0.107¢
0.0486
0.0407
0.0238
0.0179
0.9176
0.0544
0.0510
8.0176
0.019¢
9.0676
3.0323
0.0323

N
| MESWA
2.93
18.72
10.57
10.57
1.48
.12
6.28
1.18
1.13
.83
33.57
7.39
28.97
7.39
28.97
6.71
19.38
6.0

9.159
0.013
0.018
0.015
0.069
.037
0.017
0.021
0.021
g.010
9.020
0.021
9.026
0.021
0.02¢
0.028
9.009
9.028
9.009
90.009
0.013
9.012
0.012
0.020
0.035
0.016
9.020

-0.030

9.018
0.018
0.012
0.02¢
0.020
9.021
0.022
0.029
a9.018
0.063%
0.063
0.013
0.084
¢.021
0.022
9.0%8
0.089
0.026
0.013
0.037
3.038
0.038

9.800
8.060
8.750
8.7%0
6.933
7.529
8.362
6.843
6.003
9.640
7.080
8.087
5.130
8.047
8.130
6.931
8.52¢
6.931
8.52¢
9.090
9.360
7.000
'7.000
8.000
7.799
8.3581
8.000
7.a80
8.287
8.287
8.614
7.035
7.620
8.187
8.59%
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5.3%9
7.817
7.450
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6.581
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8.078
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3.9%0
9.940
G.958
‘9.758
1.078
1.021
‘1.q80
1.081
1.061
1.4006
1.306
9.978
9.978
0.978
0.978
0.975
0.973
8.975
0.97%
0.90
1.017
1.816
1.020
1.03%
1.016
1.013
1.020
1.039
6.989
0.989

1.028.

1.028
1.950
1.050
1.030
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9.903
1.028
4.999
8.999
0.999
9.962
0.962
1.018

. 9%

1.006
0.973
1.028
0.9%35
0.967
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-, 96
-5.08
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0.5%
15.12
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15.12
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5.52
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15.54
=14.647
a.52
8.17
a.17
5.47
5.47
-10.32
-10.32
-9.31
-3.31
0.58
-21.76
-2.38
-2.83
-2.02
5.9
6.92
-5.83
-7.10
8.78
2.27
-7.27
-18.48
-17.88

EPR MG
LA
0.8704
0.3918
Q.36411
g.3a11
1.0688

0.9607

0.7969%
0.863
0.3463
9.8275
0.8512
0.8188
0.9332
0.8188
9.23a82
8.3419

3.8923

0.8418
g.8923
0.7+4a
1.0362
2.9958
1.0044,
1.0279
0.8406
0.3525
1.2458
0.9977
g.9123

0.9123.

1.0166
1.0166
1.0318
1.0651
0. %65
0.99%62
0.8809
1.21%8
0.9291
0.9423
0.7954%
0.4083
0.7537
0.9524
9.6814
0.8025
0.3703
0.9528
9.999%

.0.9512
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GEN
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XPRIMD
Py
0.0710
0.8710
0.0734
0.073%
0.08%0
0.0469
s.ce71
0.0906
0.0%0%
0.0873
0.0873
0.0873
0.0873
0.112¢
2.1140
0.1272
0.0520
0.37%4
0.9786
0.0786
0.078¢
0.0373
0.0373
0.1626
0.2%83
0.162¢
0.2583
0.1626
0.2583
G.0647
0.0467
9.1928
§.1299
0.1299
0.1299
0.1780
0.1780
0.1840
0.1489
0.22%0
q.129%
¢.8710
0.0879
0.120¢
0.0362
0.0450
0.0450
0.0459
0.0639
9.07080

()
3.1453
0.1433
9.3401
0.3301
0.5788
9.3170
0.25%
9.5388
0.5380
0.48288
0.8200
0.8280
0.5280
1.1050
1.018
9.77¢8
0.2040
0.73521

0.7521.

0.7322
0.73521
0.2586
0.235%6
1.4038
1.2033
1.0438
1.26038
1.64438
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203.0
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3.967
1.032
1.032
1.059
0.979
9.962
1.080
1.450
8.992
0.992
0.992
0.992
1.061
1.061
1.036
0.793
1.048

'1.065

1.043
1.0648
1.048
1.048
1.018
1.013
1.013
1.018
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TPRIMDO TONGUEZ TERMINAL YOLTAGE
MAGNITUDE ANSLE

~17.94
-17.9
-20.60
-20.60
-16.70
-20.00
-16.16
-19.08
-19.08
-9.50
-9.50
-9.350
-9.50
=19.0e
~19.0¢
-5.57
-8.57
-0.78
-0.78
-2.89
-0.84
-2.26
-2.18
-2.786
-2.7%
=-2.79
-2.79
-2.76
-2.76
-1.88
-1.59
-3.93
-2.97
~3.88
=-4.568
-5.82
-5.13
-12.13
~12.9%
~5.82
-6.185
-5.78
~7.63
5.13
20.2¢
18.49
18.49
19.14
19.1e
9.28
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1.00640

1.0660
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0.8232

0.5399
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1.0808
0.s823

0.8823
0.4823

0.8823
1.0139
1.0162
1.1018
1.0577
a.9708
0.9708
0.9712
0.9712
1.9401
0.4987
1.0363
1.0as8
1.0348
1.0861
1.0358
1.0888
9.95%8
8.9728
8.9180
9.9291
9.9229
0.9102
0.9207
0.7672
1.0648
1.09%9
1.0383
1.0641

0.9337
1.0067
1.1189
a.5686

a.8280

0.8280

0.8a14
8.831a
1.0198




IINCHACHOYY ROTOR DATA

aUs NAME XPRTMD XQ 0 Xt . H AS [ TPRIMOO  TORQUE TERMIMAL VOLTAGE EPRIIMQ

() (AY) (A (M) ISNVA (1)  FRAGNITUOE ANSLE  (PU)
1333 0GAGHTEL 0.065% 9.065% 0.0639 0.8 22.06 0.0 0.0 9.0 408.0 l1.018 4.28 1.2178
1336 Qeavon 0.0562 0.0562 0.0%62 0.0 25.87 0.0 0.0 0.0 352.9 1.007 2.73  1.1.1%
1647 AK 2 320 0.1139 0.7732 0.8168 0.0668 1.8 0.043 5.570 4.00 ss.1 1.006 -30.79 1.08%
1447 AX 2 3120 0.189% 9.7301 0.7566 2.0796 15.59 0.021 7.250 5.10 9.9 1.000 -30.79 1.leas
1948 ax 3 322 0.0668 9.28¢4 8.29%91 0.0261 22.61 0.921 7.720 a.10 1.0 1.030 -20.4% 1.08%1
1451 AST 3 320 0.1139 9.7723 0.8168 0.0668 3.8 0.063 s.570 4.00 162.8 1.000 -29.43 1.0036
1481 AST 3 320 0.1593 4.7301 0.7%66 0.07% 15.59 0.022 7.090 s.18 179.2 1.000 -29.43  1.0827
1652 AST & 320 G.0%S 0.6458 0.4630 0.0802 s.21 0.030 7.668 6.06 179.9 1.000 -29.66 1.09%2
1652 AST & 3 20 0.1638 8.7938 9.8192 0.1038 16.40 0.007 3.530 5.91 170.1 1.000 -29.64 1.2383
1483 AST S 320 0.0%S5 0.6454 0.5630 8.0%802 5.2 0.0608 6.550 5.31 181.4 1.000 -29.87  0.9919
1453 AST S 320 0.1638 9.7936 0.8192 0.1038 16.40 0.061 7.700 5.90 171.6 1.0400 -29.57 1.0930
1531 RAV 1 320 0.127¢ 0.7453 9.7783 6.0731 3.39 0.017 7.680 3.60 176.0 1.000 -264.18 1.0263
1531 RAV 1 320 0.1346 8.6870 0.6736 0.0640 15.97 0.028 7.4%0 7.30 196.0 1.000 -24.18 1.0518
1247 OL1MATFLD 6.0810 0.2910 0.2948 0.0330 26,87 0.020 9.840 5.58 510.0 1.080 17.72  90.9048
1297 GIMATFIO 0.0510 ° 8.291¢ 0.29e0 0.0330 26.87 0.020 9.800 s.58 498.0 1.0%0  17.72  0.9067
1267 OQIMATFLO 0.a%10 9.2910 9.2900 9.0330 2e.87 0.020 9.880 5.58 49%.9 1.05¢ 17.72 G.9%7
1532 RAV 2 3 20 0.0623 | 0.0623 0.0623 0.0 15,45 9.0 9.0 0.0 370.0 1.008 -26.21 1.la21
1582 BT, JEFE2138  0.0400 0.8400 9.0600 0.0 50.00 0.0 8.9 6.0 987.0 1.018  -8.18 1.178%
1323 1SBEAVR 0.0886 0.0%566 0.0566 0.0 33.2¢ 8.0 0.0 0.9 1698.0 1,015  19.53 1l.4l79
1335  0GAVOM 0.0028 0.2364 0.2391 0.0288 28.87 0.012 8.990 5.17 650.0 1.000 6.46 1.038e
1301  O4EASTIX 8.0331 0.2328 0.2621 0.0208 22.18 0.008 8.500 3.50 650.0 1.000 10.32 0.8748
1342 OGEASTIX 8.0331 0.2328 8.2621 0.0208 22.15 0.008 8.300 3.50 611.0 1.028 5.10 1.009
1430  QAPERRY 6.0350 2.03%0 0.93%0 0.0 60.00 9.0 8.0 0.0 1208.0 1.010  11.42  1.1632 °
1663 ALAY STMS 13 0.0328 0.2588 0.267% 0.0158 19.06 0.017 9.169 5.08 388.0 1.000 -3.51 .0.8979
1700 COUNKSENI3 13 0.079¢ 9.62%0 0.4320 0.0428 10.97 0.019 8.620 5.50 210.0 1.000 26.70 0.8768
1701 DUNKGENSY 13  0.07% 0.6238 0.6520 0.0628 10.97 0.019 8.420 $.50 210.0 1.000 26.70 0.8768
1706 OUNK11583 13 0.0965 [ -1 1) 0.0%S 0.8 . 8.9 0.0 s.0 0.0 197.9 1.000 38.23  1.1009
1726 MNTLY23.3 23 0.0623 0.0623 0.0623 0.0 15,45 9.0 0.0 0.0 308.0 1.006 26.99 1.0208
1728 MNTLYS7G3 13 0.079% 0.62%0 0.6%520 0.0628 10.97 0.019 8.620 5.50 210.0 1.023  33.06 0.9%660
1726 HNTLYS8G3 13 0.07% 0.6250 0.56520 0.0620 18.97 9.019 8.620 5.50 210.0 1.023  33.18  0.9%662
1503 IND PT 23 22 0.0386 0.17%0 0.1819 0.0340 44.20 0.023 7.490 6.66 564.0 1.030 -11.17 1.8601
1533 RAV 3 3 22 0.072¢ 9.3728 0.37% 9.0630 6.50 0.043 7.480 6.83 €22.1) 1.030 -20.35  1.1341
1533 RAV 3 3 22 0.0%40 0.3120 9.3262 6.0%40 61.10 0.063 7.480 9.47 a87.2 1.030 -20.35 1.1847
1768 OSMEGD 33345 0.0700 9.0700 0.0708 0.0 . 11.9¢ 0.9 8.0 8.0 848.0 1.085 32.45 1.3617
1768 OSWEGO 33365 0.0546 8.2176 0.2191 0.9232 27.30 0.020 10.010 5.23 840.0 1.085 32.48 1.1412
1835 9 PT 183 23 0.0736 0.2689 0.2039 0.0300 34.80 0.020 7.800 6.70 $92.0 1.028 37.89 1.0249
1837 SMI PT 73768  0.0311 6.1259 0.1326 0.0165 “8.47 0.009 9.365 ¢.80 1000.9 1.038 36.08 0.9065
1804 BOMLINE 3 20 0.0671 0.2499 0.2%48 0.0267 18,97 0.013 3.670 3.40 600.0 1.086 -0.01 0.9%561
1879 ASTé GEN3 26 0.039 0.1917 8.1927 0.0263 27.30 0.027 7.718 .61 200.0 1.020 -30.36 1.0897
1849  BOWLINZ0OS 20 0.0471 0.249¢ 8.2960 0.02¢7 18.97 6.013 3.670 3.40 600.0 1.088 0.63 0.8534
189¢ MOSES 1 1118 0.0593 0.1238 8.4a38 0.0423 18.18 0.028 8.460 5.00 400.0 1.029 28.5% 0.9931
1891 MOSEY 2 1230 0.0893 0.1238 0.4038 0.0623 15.18 0.028 8.440 5.00 408.0 1.030  30.40 1.99%7
189 NIAGIISK2113 Q.0644 0.107% 0.187¢ 0.0316 25,62 0.026 8.450 5.00 «87.0 1.052 28.68 1.1454
1916 GINMAL1S52115  0.0680 0,0688 0.0080 0.9 28.00 0.0 9.9 8.0 48.8 1.038 22.37 1.123%37
1952 NPLD 1422 13 0.1208 0.293 8.8170 0.08%1 21.38 0.040 6.828 11.00 193.2 1.043 -1.5 1.2239
1963 LAKEVIEWI 18 0.0300 6.0300 0.0300 0.0 63.00 9.0 0.0 0.8 1663.0 1.050 35.89 1.2663
1979 DANSKAMAZLIS  0.0623 0.9623 0.0623 e.9 15.48 9.0 0.9 0.0 332.8 1.020 -14.02 1.112%
1881 CHAT 7651768  0.0450 0.0650 0.0489 9.0 47.60 0.0 Q.0 0.0 869.0 1.050 32.34 1.2167
2116 POSHM 0.0823 0.9823 0.0023 8.0 15.45 0.9 9.0 0.0 30.0 1.000 -8.39 1.0253
2117 POSSLN 9.0623 0.0623 6.0623 0.0 15.48 9.0 0.0 0.0

296.0 1.000 -4.80 1.0877

* BASE - 100 MVA AND MACHINE TERMINAL BUS VOLTAGE
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* BASE - 100 MVA AND MACHINE TERMINAL BUS VOLTAGE
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173C 67
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GILD Je51148
INO PT 33 22
NIAG 2301230
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08JL A0
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AMNILL

xPanD
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3.0600
a.0782
0.0752

T 0.0177

0.02¢S
0.0660
9.0500
3.03%8
9.93Ge
0.0308
0.02%0
0.00%0
0.0350
0.0080
0.00%0
0.0320
0.0680
0.0187
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0.038¢
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0.0089
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0.0058
9.059¢
0.0480
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0.0380
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9.0350
0.9380
9.0058
9.0500
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)
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0. 0208
9.00e0
0.0%38
0.0158
0.0380
0.0300
0.029¢
0.0058
0.01%0
0.0938
0.0058
0.0329
0.0480
0.0187
9.0802
0.181¢
9.0400
9.0500
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0.0e58
0.0458
0.0358
0.0080
a.27%
9.0080
00300
0.2229
0.15%
0.15%¢
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0.1808
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0.3530
9.0300
0.0380
0.0s98
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9.0330
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9.0350
9.0350
0.0058
9.0500

STYNCHRONOUS ROTOR DATA
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TORGUZ TERWINAL YOLTAGE
MAGNITUDE ANGLE
31.82
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-14.37
19.48
18.28

(res)
821.9
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994.3
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638.8

1.048
1.003
1.000
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1.018
1.018
1.000
1.010
1.030
1.000
1.000
1.028
1.02e
1.326
1.02%
1.028
1.030
0.960
1.038
1.030
1.038
1.082
1.013
1.013
1.000
3.973
0.980
9.980
1.020
1.010
1.058
1.009
1.043
1.063
1.063
1.017
1.038
1.02%
b.998
1.000
1.020
1.020

6.56

-2.12

3.03
3.03
8.32
8.32

11.00
15.23
15.23

8.64
8.64
7.08

18.47

2.06

-10.37
28.58
26.89
15.19
18.19
16.72
17.47
20.70
20.78
-4.12

9.464

15.58
--.57

2.4
2.61
2.41

-5.77
-3.47
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3.78
09.36
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1.8
4.7¢
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YNCHRONOUS ROTOR DATA

TPRINOO TORQUE TERMINAL VOLTASZ EPRIMQ

suUs NANME YMRDD by ] 0 XL H L] 56
. §.1}] (3 (AJ) () S VA . (M) MAGNITUDE ANGLE (PU)
2221 SurnER 9.0600 0.0408 4.0800 2.0 50.00 Q9.0 9.0 6.0 300.0 1.040 -3.50 1.1201
2223 WATEMEE 0.0450 0.0450  0.0450 0.0 +5.00 0.0 9.0 9.0 700.0 1.038  -7.17  1.1432
2230 NINYAW 0.0650 0.0650 0.0050 0.0 45,00 9.0 9.0 0.0 809.0 1.040  -3.97 1.1211
2238 06KYGER 7.0350 0.0350  0.0350 3.0 60.00 0.0 9.0 8.2 1029.0 1.001  13.87 1.1786
2248 16CHESHC 9.0500 0.0%30 0.0%00 8.0 . 40,00 0.0 0.0 . 9.0 562.0 L.008 8.11  1.1079
2283  18LUDING 0.0350 9.035¢ 0.03%0 0.0 60.00 9.0 9.0 8.0 15108.0 1.049  16.56 1.1%02
22 LEONRL2 . 0.0350 9.9350 0.83%0 8.0 60.00 0.0 9.0 0.9 1508.0 1.030 8.64 1.2600
2287 19MC\P3A 0.0350 0.03%0 8.0350 0.0 60.00 e.0 9.0 .0 1500.0 1.038 7.95 1.26493
2326 0SDC C0O 0.0397 0.0397 0.0397 0.0 51.60 9.0 9.0 9.0 420.0 1.000 7.78 06.9871
2326 050C CDO 0.0397 0.0397 e.0397 ¢.0 99.70 8.0 9.9 2.0 4$30.0 1.008 7.7% 9.9916
° 2327 o0spc Co0 0.0320 g8.0320 g.0320 4.0 67.00 9.0 9.0 8.0 1085.0 1.030 6.7% 1.1336
2339 0SFM BAK 8.a3s0 9.0390 8.03% 6.0 28.50 6.0 9.0 9.0 850.0 1.010 17.17 1.0580
2361 0SSAVIN 0.0170 0.017¢ 0.0170 9.0 106.80 Q9.0 9.0 9.9 2600.0 9.980 20.75 1.0878
2296 KAER 1 0.0450 0.0659 0.0450 9.0 48,00 2.0 9.9 9.0 426.0 1.009 14.00 1.1104
2330 0OSTIDD 0.0500 9.0500 2.030% 0.0 %0.08 9.0 8.0 9.8 500.8 1.008 16.01 1.1090
2381 0STIOD 0.0500 0.0568 9.0500 ¢.0 40.00 g.0 9.0 9.0 600.0 1.010 16.19 1.0540
1203 OlARMSTR 0.0708 9.6700 e.3700 9.0 10.00 8.0 g.0 Q.0 300.0 1.008 3.90 1.0768
1626 MILLIKEN211S 9.0708 9.8700 e.0700 9.0 10.00 0.9 9.0 0.0 221.58 1.082 12.36 1.1169
1732 HUNT11S5G3 13 0.0700 9.0790 9.0700 9.0 190.00 6.0 0.0 e.0 273.0 1.007 28.17 1.1106
1786 ROTRONM.1311$ 0.0760 0.07¢0 0.0700 9.0 10.400 g.0 9.9 g.0¢ 200.0 1.000 -6.06 1.1571
1856 LOVETT 13138 0.0600 0.0600 9.0600 6.0 15.00 0.0 e.0 Q.0 in.e 1.020 -17.15 1.9900
1766 L33P P9 1230 0.9708 0.0700 0.0700 9.9 10.00 9.8 0.0 8.0 200.0 1.030 31.17 1.0201
1963 L34P P8 1230 9.0708 2.0700 9.0700 9.0 10.00 0.9 e.0 9.8 200.0 1.030 31.17 1.0201
2022 BamEMo 0.0700 0.9708 0.0700 0.0 10.00 8.0 0.0 0.0 201.0 1.000. 10.53 1.00%4 .
o076 VERW 0.0790 0.8700 0.0700 9.0 10.008 9.0 0.0 9.0 200.9 1.000 -2.58 1.9029 -~
21842 SuUT 230 0.0600 0.06090 0.0600 9.0 15.00 .0 0.8 9.0 3n.oe 1.000 -5.86 1.0888 .
2191 ASH SE - 8.0600 9.0600 3.0600 0.0 -~ 15.00 3.0 8.8 g.0 392.0 1.010 l1.66 1.1019
2200 ALLEN 0.0688 0.9600 9.0600 9.0 15.00 0.0 6.0 9.0 408.0 1.001 -2.33 l.1801
2201 ALLENM 23 1.0500 0.0500 0.0500 9.0 20.00 9.0 9.0 e.0 472.0 1.006 -9.02 1.1299
22085 MHARTWELL 3.0700 g.07390 0.0700 9.0 1¢6.00 e.0 8.0 9.0 -300.0 1.000 3.37 1.1228
2219 CANAOY ¢.07¢0 0.0700 0.0708 9.0 10.00 s.0 0.0 .8 300.0 1.030 -15.39 1.0983
2228 PAIRPIEL 0.0508 0.0468 0.0600 0.8 18.00 8.0 .9 9.0 400.0 1.061 -3.39 1.2020
-t 2222 URQUHART 9.0700 0.6780 0.0700 g.0 10.00 9.0 9.0 3.0 200.0 1.020 -11.23 1.1039
2229 CLARK HL e.0700 9.0700 9.0780 9.9 10.00 9.9 9.0 0.9 300.0 1.009 —4.61 1.0299
2318 oOs®BREED 0.0700 9.0700 0.0700 0.0 10.00 9.0 9.0 9.0 300.0 1.069 12.69 1.0528
2363 OIWIKNG 0.0500 6.0800 0.4a300 6.0 20.09 9.0 9.0 9.0 468.0 1.000 12.21 1.0961
2370 OoSROCKP® 0.0500 0.0600 9.0e00 0.0 18.00 0.0 g.0 8.0 390.0 1.015 16.38 1.0013
2376 0SSPWEAL 0.07¢0 8.0700 0.0700 9.0 10.00 2.0 9.0 0.0 150.0 1.054 13.34 1.0078

* BASE - 100 MVA AND MACHINE TERMINAL BUS VOLTAGE




EXCITATION SYSTEM DATA

NAME TYPe N KA TA vARAX VANIN e e TSE AEX Bex
EODYSTG1 5 MAGH= AP 400.00 9.0% 3.50 -3.50 =-0.170 0.9%0 1.000 3.803900 1.558%8
ECOYSTGL 5 MAGN-AI®  400.00 .08 3.50 -3.50 -3.170% g.9%@ 1.000 0.8039080 1.558%
£00YSTG2 3 AMPLOTNE 28.00 9.20 1.00 -1.00 -0.064 0.566 1.000 0.001400 1.465
NOYSTG2 3 ARPLOYNE 25.00 8.20 1.008 -1.00 -0.004 0.566 1.000 0.001600 1.6468
cormr-13 6 NQ-C-ACT 0.05 9.0 .00 0.0 1.000 1,918 9.0 9.005200 1.553
INO RIV 1 1 FLUXLINK 0.0 9.0 9.0 0.0 0.0 0.0 6.9 9.0 6.0
INO RIV 3 b3 FLUXLINK 9.0 8.0 ¢.9 9.0 0.4 9.0 9.0 8.0 Q.0
OELA CITY 1 1l FLUXLING 9.8 9.0 9.0 9.9 9.0 9.9 s.0 9.0 9.0
DELA CITY 2 1 FLUXLINK 9.0 0.0 9.0 8.0 8.0 0.0 0.0 8.0 e.0
CCLIF G1 3500 5 MAGN=-ANP 50.00 0.02 1.00 -1.00 -0.037 9.278 3.992 0.00%408 1.178
CCLIF &2 536 s MAGN=AIW  400.00 .02 6.08 ~6.38 1.000 9.9%0 1.000 9.016200 1.600
CONEMAUGHGL ] RAGN=ANP 50.00 9.02 1.00 -1.00 «0.061 0.690 1.0645  0.000100 2.460
CONEMAUGHGL 5 MAGN=ANP 50.00 9.02 1.00 -1.00 -0.063 9.640 1.49% 0.000100 2.608
CONEMAUGHG2 H MAGN- AP $0.00 8.02 1.00 -1.00 -0.061 0.6%0 1.088 0.000100  2.440
CONEHALGHG2 K] MAGN=ANP 50.00 90.02 1.00 -1.00 -3.065 0.640 1.498 0.800106 2.608
KEYSTOME 61 5 MAGN=AIMP  400.00 3.08 3.50 -3.50 -9.179 0.9%0 1.000 9.003900 1.553
XKEYSTONE 61 L] MAGN~-AMP  400.00 9.a8 3.50 -3.50 -0.179 0.9%58 1.000 9.003900 1.55%
KEYSTONE G2 L] PAGH-AMP  400.00 0.05 3.5 -3.50 -9.17¢% 0.9%0 1.000 0.003%C0 1.558
KEYSTONE G2 3 MAGN-AIP®  300.00 0.08 3.58 -3.58 -8.170 0.9%8 1.000 0.003%00 1.538
PCH B8TB2 ] MAGN=ANP 59.00 8.02 1.00 -1.00 -0.064 0.40% 1.378 9.00009% 2.580
SALEM Q1 ] MAGN-MP  450.08 9.02 9.58 -8.59 1.000 1.088 1.000 2.0%90Q0 1.100
SALEM G2 L MAGN=ANP 59.00 9.02 1.00 -1.00 -3.061 0.577 1.000 0.00010% 2.430
HOPE CREEK S MAGN=AMP %3.00 ¢.02 1.00 -1.00 -0.080 9.569 1.000 8.059000 1.100
ERIE sO. 113 1 FLUXLINK 0.0 9.9 9.9 9.0 9.9 9.0 0.0 0.9 9.0 b
HOMER CTY 168 L] MAGN=AI®  400.00 .82 7.58 -7.58 1.000 9.790 1.000 0.342788 9.59%
HOMER CTY G3 5 MAGN=AP 39.00 9.02 1.00 -1.080 -0.063 3.626 1.020 J9.000100 2.650°
SENECA  GEM ] MAGH-AI  400.00 9.08 3.50 ~3.50 -8.179 0.958 1.000 9.3%93%00 1.558
SEWNARD s 5 MASM= AMP 150.00 0.1% 3.50 -3.50 1,000 .0 1.000 9.0 9.0
SHARVIL G230 L MAGN-AM®  150.4¢ 9.1% 5.58 ~-5.58 1.080 9.0 1.000 8.0 .8
SHANVIL G230 S MAGN-APP  150.00 9.18 5.50 -5.50 1.000 9.0 1.000 9.0 0.0
SHAMVILLE 18 S MAGH=AF 150.00 0.18 6.58 .40 1.000 9.0 1.000 0.8 6.0
SHAMVILLE 18 5 MAGN- M 153.00 0.18 .40 -4.540 1.008 e.o 1.000 9.0 8.0
PORTLND 6118 3 AMPLOYMNE 25.00 0.20 1.08 -1.08 -8.050 0.567 3.350 0.001643 1.663
PORTLMD 81135 3 AMPLOYNE 28.08 0.20 1.00 -1.00 -0.08%9 0.548 9.350 9.001643 1.95%8
FORTUD 6230 3 ARPLOTNE 25.00 9.20 1.00 -1.00 -0.0%8 0.53%9 0.35%0 0.001643 1.638
PORTLND G238 3 APLOYHE 2s.00 0.20 1.00 -1.00 -3.080 2.567 0.3%0 0.001643 1.661
QYSTR CK &M H MAGN=AMP 58.08 0.06 1.00 -1.09 =0.027 0.25% 1.000 9.00sa28 1.083
YARDS CX GEN H MHAGM=ANP 50.00 0.0¢ 1.00 -1.00 -0.0%0 0.56% 1.000 0.001643 1.656
SRUNNERL 100 L MAGN-AM  400.00 0.03 3.50 -3.50 -3.17¢ 9.9506 1.009 0.00390¢ 1.605
BRUNNER2 100 5 MAGH-AP  480.00 90.08 3.50 ~3.50 -0.173 0,973 1.900 0.003%00 1.5%0
ENUMNERS 100 L] MAGN - 80.58 8.08 1.00 -1.00 «3.045 0.519 1.000 9.001600 1.498
MONTOURL 100 L MAGH=-AIWP 58.00 9.02 1.00 -1.80 -8.063 0.450 9.908 0.001400 1.42¢
MONTOURE 100 s RAGN=-AtTS 50.00 9.02 1.00 =-1.08 -9.082 0.472 9.9%0 0.301600 1.3%8
MTH CRK1 100 3 AMPLDYNE 39.00 0.29 1.00 -1.00 -0.0%87 0.5639 9.358 0.001600 1.870
MTN CRK2 100 3 AMPLOYNE 41.50 8.20 1.00 -1.00 -3.056 0.638 9.358 0.001600 1.85¢
SUSRMNL 100 s FAGN=ANP 39.00 9.02 1.99 -1.0¢ -0.067 0.52% 1.32¢0 9.001600 1.522
LIM G1-22 S FAGN=-ANP 400.09 9.02 1.00 -1.00 -d.089 9.559 1.260 0.000167° 2.37%
CROMaYQL 3 - MAGN~ANP 23.00 8.02 1.00 -1.60 -8.348 0.5080 8.340 0. 301608 1.4453
MUOOTRNL, 2 5 MAGN=MTP  400.008 0.08 3.30 -3.50 -3.170 9.9%0 1.000 0.003%00 1.555
MUDBYRNS & 3 MAGH-AI 400,00 .08 3.50 -3.%0 -8.179 2.958 1.000 0.003%00 1.55%
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EXCITATION SYSTEM OATA
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EXCITATION STSTEM DATA
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EXCITATION SYSTEM OATA
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GOVERMOR SYSTEM DATA

aus Nang TYPE NAME /m T™AX T3 T4 L} s TC b } 012
3%  EDDY3TSL 2 GOVERNOR 9.9438 166. 006 8.0 2.86 2.22 8.20 0.39 13.10 0.0
194  EODYSTGL 2 GOVERNOR 0.5600 201.00 0.0 2.86 -2.80 0.20 0.39 13.10 9.0
397  ECOYSTS2 2 GOVERNOW 0.5570 196.00 0.0 2.29 2.78 . Q.20 - 0.36 13.10 9.0
397  ECOYSTE2 2 sovemvom 0.5570 196.00 c.0 2.29 2.78 0.20 0.36 13.10 9.0
%3 CONO7-13 2 GOvERNOR 0.3330 - 44.00 11.00 -2.00 0.40 13.87 8.%50 1.00 8.0
6 CCLIF 61 500 2 GOVERNOR 2.9400 913.00 9.0 8.98 16.42 0.20 0.79 3.28 0.0
16 CONEMAUGHGL 2 GOVERNOR 1.489L 457.00 9.0 4.48 7.89 0.20 0.42 8.00 | S4.16
10 CONEMAUGHGL 2 GOVERNOR 1.34469 423.00 0.0 8.0 6.98 0.28 9.62 8.00 -71.92
126  CONEMALGHGZ 2 SOVERNOR 1.4591 457.00 0.0 4.48 7.69 9.20 8.42 8.00 84.16
126 CONEMAUBHER 2 GOVERNOR 1.3469 423.08 0.0 8.0 6.9 0.28 0.02 s.00 -71.92
17  KEYSTOME G1 2 GOVERNOR 1.5441 273.90 9.0 5.08 7.39 8.20 9.42 8.00 100.08
17 KEYSTCNE Gl 2 GOVERNOR 1.4426 282.00 6.0 8.9 7.11 0.20 9.42 8.00 -100.%
128 KEYSTCME G2 2  GOVERNOR 1.5441 273.80 0.0 5.08 7.39 0.20 9.42 8.00 100.08
125 KEYSTONE G2 2 GOVERNOR 1.0426 282.00 9.0 0.0 7.11 0.20 0.62 8.00 -100.9%
20 PCM BTGR 2  GOVERNOR 3.9900 1150.00 0.0 0.0 17.92 0.01 0.02 0.77 0.0
2% "~ SALEM @2 2 cOvERNOR 2.6000 1178.00 0.0 1.76 18.99 e.10 0.18 6.00 9.0
26 SALEM 82 2  GOVERNOR %.0306 1209.00 0.0 1.83 18.9% 0.10 0.18 6.00 9.0
38 HOSE CPEEK 2 GOVERNOR 2.6000 1100.0¢ 8.0 1.76 18.9% 0.10 0.18 6.00 8.0
74  HOMER CTY 1G 2 GOVERNON 1.8320 325.00 0.0 3.17 10,50 0.06 9.38  10.00 8.0
73 HOMER CTY §3 2 GOVERNOR 2.1000 - 350.09 0.0 1.45 11.33 0.07 0.20 5.00 0.0
99  SENECA GEN 2 sOVERNOR 1. 0666 ~50.00 12.50 -2.58 15.00 10080.00 10000.00 10000.00 0.0
101 SEWARD 115 2 GOVEANOR 0.6667 79.00 0.0 1.40 1.33 0.20 0.13 5.00 9.0
106 SHAMVIL G230 2 GOVERNOR 9.5500 170.18 0.0 1.40 2.33 8.20 9.13 5.00 0.0
108 SHAMVIL 5230 2 GOVERNDR 9.5508 176.10 9.0 1.40 2.33 0.29 0.13 5.00 0:9
106 SMAMVILLE 18 2 . covERNOR 0.3333 78.00 e.0 1.40 1.08 0.20 0.13 5.00 e.8
108 SHAWVILLE 18 2 sovERNOR 9.3333 70.00 0.0 1.48 1.08 0.2¢ 0.13 5.00 0.0
1664 PORTLND G118 2 SOVERNOR 0.2308 48.00 0.0 .69 1.62 0.2¢ 0.13 5.00 16.33
164 PORTLND G115 2 GOVERNOR 0.2500 40.00 0.8 0.0 1.2 . 0.20 2.13 5.00 -20.7%
165 PORTLND 8230 2 GOVERNOR . 0.3833 80.20 0.0 6.11 2.10 0.20 0.13 5.08 18.97
165  PORTLND 6230 2 GOVERNOR 0.3883 8a.00 0.0 9.0 2.10 9.28 0.13 5.00 -28.204
208 OYSTR CX GEN 2 GOVERNOR 2.1400 670.01 0.0 3.30 10.67 0.20 0.20 10.00 0.0
228 YARDS CX 2N 2 GOovERNOR 1.2543 ~419.00 18.50 -3.79 16.00 10000.08 10000.00 10000.00 0.0
236  SRUNNERY 100 2 GOVERNOW 1.1108 150.00 0.0 3.20 5.08 0.29 8.13 10.00 9.0
237  BRUNNERZ 100 2 GOVERNOR 1.2358 168.90 9.0 3.10 6.78 0.20 0.20 10.40 0.9
238 BRUNNERS 100 2 GOVERNDR 2.5100 470.00 0.0 1.48 13.10 0.38 9.28 6.40 2.8
283 MONTOWR] 100 2 soveRNOm 2.4100 4Q0.00 6.0 2.5 12.80 0.29 0.20 8.00 9.0
284 MONTOUREZ 100 2 GOVERNOR 2.4508 480.00 0.0 2.5 13.40 9.20 9.20 8.00 0.0
28%  MTN CRK) 100 2 covemom 0.4428 100.00 6.0 0.0 2.60 9.20 ¢.08 8.08 0.0
296  MTN CRX2 100 2 GOVERNOR 0.4420 100.00 0.8 0.9 2.460 8.20 9.08 0.0% 0.0
327 SUBAUMNL 100 2 GOVERNOR 3.8509 1101.00 0.0 3.00 18.33 0.3 8.29 9.50 8.0
AR LN 61-22 2 GOVERNDR 3.6809 1269.00 8.0 0.0 18.40 0.01 0.02 9.50 0.0
348 CRGHAYGL 2 GovEmNOm 0.4300 1¢3.00 0.0 1.58 2.39 0.20 0.1% 5.18 0.0
221 MmDOYINL,2 z  EOVONOR 3.4000 229.00 11.15% -2.23 15.20 229.44 080 1.12 0.9
222 MUODYRNI. & 2 GOVERNOR 0.40080 228.00 11.18 -2.23 15.20 229.64 0.80 1.12 8.9
223 MUDDYRNS,$ 2 GOVERMOW 0.4000 228.00 11.18 -2.23 15.20 229.66 0.a0 1.12 0.0
220 MMOYRN7,S 2 coveanom 0.4000 220.00 o 1l1.1% -2.23 15.20 229.66 0.80 21,12 0.0
575 BERGEN 133 2 GOVERNOR 0.9000 110.00 9.0 1.50 3.00 8.30 0.10 5.00 8.0
575 BERSEIN 138 2 GOVERMOR a.9e890 110.00 0.0 1.59 3.00 g.38 s.10 s.00 8.0
586 BURULMETN GEN 2 sOvVeNOm 0.69¢0 28.00 s.0 1.28 0.73 9.20 0.13 5.00 9.8
619  MUDSOM G1 2 GOVERNOR 1.3368 178.00 0.0 1.69 2.66 0.10 8.18 6.00 9.0
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