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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': 

1. 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 analysis was to provide a generator operating 

guide for Hope Creek No. 1 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 • 

L 
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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 SOC-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 condition for various transmission system 

configurations. This analysis 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 configuration (Exhibit l), 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 stability and voltage 

constraints for prqbable system transmission configurations. 

• 
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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. l and 2 units are out of service. This is 

true for the following conditions and at all load levels: 

all transmission in-service 

maintena_nce outage of any one of the following 500-kV 1 ines; 

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:. SOX, SlX,. 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, terminal voltage values listed in 

Exhibit 2 should be observed. 

The single unit Hope Creek results ar_e 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 fqr Hope Creek No. 1 are shown in Appendix 3, 

Exhibits 77 to 84 • 

------------
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Two Unit Operation - Hope Creek No. l 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 one 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 Freed.om ( 5024) 

Hope Creek-New Freedom (5023) 

Deans-Branchburg (5019) 

• maintenance outage of any one Hope Creek 500-kV circuit breaker; 

SOX, SlX, 52X, 60X or 61X. 

Two 500-kV line maintenance outages, the Hope Creek-Keeney 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 maintain transient stability even though 

the generating units have not reached their maximum MVAR 

capability. ·The maximum MVAR output is limited by the system 

voltage. 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. l and 

No. 2 are shown in Appendix 3, Exhibits 85 to 92. 
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Three Unit Operation - Hope Cr~ek 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 Fr~edom (5023) 

Deans-Branchburg (5019) 

• maintenance outage of any one Hope Creek 500-kV circuit breaker 

SOX, 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 not 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. 1 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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Suounary of Hope Creek/Salem Limits - Single Unit Operation 

lk?pe Creek No. l With Sale11 No. 1 and Sale<o No. 2 Not RunniNJ 

500-kV Tra.nsmiseian llope Creek and Sal- Generator Te,.lnal and 500-kV Conditions - 40a of Peak lnad 
~slcn1 Canfi~uraticra Celt ical Koal- Hin1-l7l Terminal 500-kV Casel4J lleferencelS) 

___ Maintenauce Oi~ lf Faulloo Linel 11 -1!L_ ~ Volta~ - .rulll Voltage ~(JI __!£:...__ F.xhlblts 

Ni'tlC - AU Trans•issian llop" Creek-Keeney 1100 -75 .9S 1.06 Sll!ASE s, 77 
In Service 

lk.lf>e Creek-Keeriey Sale,...lleans 1100 0 .98 1.08 SIHl 6, 78 

Sdlem-lleaus llope Creek-Keeney 1100 0 .9S I.OS SlH5 8,82 

liop.. creek-Sale11 Hope Creek-Keeney 1100 0 .96 1.06 SlHJ 8,80 

Sit lcm-New Fre8'ka ll>pe Creek-Keeney 1100 -50 .9S 1.06 SlH4 7,81 

ltope Creek-New t·r- ltope Creek-Keeney 1100 -so .9S l.06 SlH2 7, 79 

K~11ey-Peadt Bottaq Sa leor-Oeans 1100 -12S .9S 1.08 SlH6 9,83 

1·litM11s-llrai1chbur9 llope Creek-Keeney 1100 -7S .9S l.07 SIH7 S,84 

llOf"' cr.,.,k co - SOX 1¥Jpe Creek-Keeney 
SlJ(. Hope Creek-Salee 
S2X llJpe Creek-Keeney HOO 0 .96 J.07 8 
60X llope Creek-N. Freedolll 
blX lk>pe Creek-Salem 

(l)t'aull nppliro to the "from" end of line 

l2lN.,.iative values indicate leading reactive machine output 

lllT.,n1inal and 500-kV l>us voltages are a result of system cordltlons and llope Creek 1-NAR output and step-up transfor11er tap setting of 1.092. 

l4le;,s., nUlllber rnterence Appendix 2 Rotor Angle Vs. Tl11e curves 

(5)Hefert!f1Ce t:xhit)ilSj Afpendix l Generator Capability Curves. Afpr¥li• 2 Rotor Anqle Vs. Tille curves 

2/86 
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Sunun<1rk' of Hoee Creek/S<1lem Limits - Two Unit Oeer<1tion 

llope Creek No. l With sa1- No. l or sales No. 2' Runnlll!I 

llope Creek ....S 5al- Gener<1tor Terainal ....S 500-kV Coo:litlona - 401 .,;f Peak Wad 
500-kV 1·ransmb;sion Terminal 
~ste11 Co0fitj!U-cltinn Critiod Ha•iwua tll Hlni- HVAR(2) Volt~e - rull 1 500-kV Volta9e - rull 1 C<1se(4) 
h1 int enanc~ Out age 34 t'aulted Line I I) !£..! Salea l or 2 J£J. Salea l or 2 !£..! Salea I ilr2 ~ Salm __!!!.:_ 

N.."1rlie - All 'l'rnns111it1slon llq>e Creek-Keeney llOO 1123/1162 0 0 .95 .95 1.05 1.05 5211o\SE 
In ~rvice 

llqlt! C<eek-K"'""'Y S.. lea-lleilns 950 973/1012 125 125 1.01 1.01 1.10 1.10 52Hl 

Scllem-llrea•l& llq>e Creek-Keeney 900 923/962 225 225 I.OJ I.OJ l.IO 1.10 52H5 

Hope Creek-Salem S.. l e11t-lleans 1100 U2l/1162 0 0 .95 .95 1.05 1.05 S2Hl 

S.1le111-Nt!W t're..clOlll llq>e Creek-Keeney uoo 1121/1162 50 50 .96 .96 1.05 1.05 S2H4 

Hupe Cr~k-New Fceukma llu11e Creek-Keeney 1100 ll2l/U62 50 50 .96 .96 1.05 1.05 S2H2 

Keeney-Peach Uot tom S.. lem-lleans 1100 ll2l/ll62 0 0 .95 .95 1.06 1.06 52H6 

llet1ns-Bc ~•<-·hbur q Jlq>e Creek-Keeney 1100 1121/1162 0 0 .95 .95 1.05 I.OS 52117 

llope Cre•>k CJI - SOX llqie Creek-Keeney 1100 1121/1162 0 0 .95 .95 1.05 J.05 
51X tlope Creek-S..lem llOO 1121/1162 50 50 .96 .96 1.06 J.06 
six llq".>e Creek-Keeney llOO ll2l/1162 0 0 .95 .95 1.05 1.05 
wx 11q.., Creek-N. Freedcm 1100 1121/1162 50 50 .96 .96 1.06 J.06 
hlX ll4ie cr.,.,k-S..lem 1100 112l/ll62 50 50 .96 .96 1.06 1.06 

lllrault appl1e<I to the "frao" eni.1 of line 

(2)Neyat ivc values indicate leading reactive machine output 

lllTen1inal a1•I 5UO-kV lius voltages are a result of system cxindltiona ....S tlO(>e. Creek and S..lem HI/AR output and step-up transformer tap settil'llj of 1.092. 

141C<ise 11wnhcr reference A[pelllli• 2 Rotor Angle Vs. Ti.., curves 

(5)Rcferencc l':Jd1i1>it1i; l\ft>en•li• I Geuerator Capability curves·, J\ppefdi• 2 Rotor l\nl]le Vs. Time CUrves 

2/86 
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· lleferencel 5) 
E.lhibits 

10, 14, 18, 85 

11,15,19,116 

12,16,,20,90 

10,14,18,llll 

ll.17,21.89 

ll, 17.21,87 

10, 14, IB,91 

10, 14, 18, 92 

co 
IO,M,111 
ll,17,21. 
10,14,18 
ll,17,21 
ll,17,21 
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Summar~ of Ho~e Creek/Salem Limits - Three Unit O~eration 

Hope Creek No. 1 With Sal.,. No. 1 and No. 2 Running 

500-kV 1'rdusmission kV Condit IC¥18 - 40i of Peak Load 
S:.'.s'""' Ca1Ci9uratim Critical 

3~ faulted Linell I 
Ter11 nal Volt~e - PU ~kV Vol l!!!i!! - PU 

Hi:t.i11tenance <J.Jta9e ll: 1 Sal- 2 ll: 1 ...!£.! ~ ~ _!£__ 

'k)fle - All 'frans11issicw1 lk'Pt' Creek-l<eeney 1100 112] 1162 200 200 200 l.01 I.OJ 1.01 1.08 
In Service 

· iq... Creek-Keeney Sale..-lleans 800 82) 862 125 125 125 1.02 l.02 1.02 1.10 

--Al I e.n-llt!ans I~ Cl'eek-Kee11ey 800 82) 862 200 200 200 1.0) I.OJ 1.0) 1.10 

lk ipe Cr eek-New fr eedooi 11011e Creek-Keeney 1100 112] 1162 275 275 275 I.OJ I.OJ 1.0) 1.09 

l~>pe Creek-Salem s.-11~-0eans 1100 1073 1112 JOO 225 225 I.OJ I.OJ I.OJ 1.09 

Salem-New freodom 11£4le Creek-Keeney 1100 112J 1162 250 250 250 1.02 1.02 1.02 1.09. 

Kem,ey-Peoch &..>t tan Salem-lleans 1100 112J 1162 225 225 225 I.OJ I.OJ I.OJ 1.10 

lleru\s-Br ancllt>Urg tqie Crt.-.Jk-Keeney 1100 ll2J 1162 225 225 225 1.02 1.02 1.02 l.09 

I~ Cre~k CU - sux llope Creek-Keeney 1100 112) 1162 275 275 275 1.04 1.04 1.04 1.10 
SIX lkipe Creek-Sale11 1100 112J 1162 250 250 250 1.0) I.OJ 1.0) l.10 
52X Uope Creek-Keeney 1100 112J 1162 250 250 250 I.OJ I.OJ I.OJ I.JO 
60X llqle Creek-New freedom l UJO 112) 1162 275 275 275 l.04 l.04 1.04 l.10 
61X lk'f"' Creek-Saleoi 1100 112J 1162 250 250 250 I.OJ I.OJ I.OJ l.10 

(l)Fault an>lled to the "fr~" end of line 

(2 >Neqative values indicate leading reactive machine outp.1t 

( 3 lTer11inal and 500-kV bus voltages ace a result of eyet.,. ocn:Ut iaoe anJ Hope Creek and Sal.,. HI/AR outp.1t and step-up tranefon.,r tap eeltilllJ of 1.092 

<4 >ease n<art>er reference Appendix 2 ~tor Angle Ve. Ti11e CUrvee 

(5)Reference Exhibits; Afpe1•1ix·l Generator Capability curves, Appendix 2 ~tor Angle Va. Time curves 

1:1 
x 
::c 
H 
t;:J 
H 
t-:1 

Sal.,. 

1.00 

l.10 

1.10 

1.09 

1.10 

1.09 

1.10 

l.09 

1.10 
l.10 
1.10 
l.10 
1.10 
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Reference 5) 
Exhibits 

S)IWit: 22,29,36,9) 

SJMl 23, JO, 37, 94 

Slli5 24,Jl.38,95 

S3H2 25, 32, 39, 96 

SlHl 26, 33,40,97 

SJH4 27. 34, 41, 911 

SlH6 21l,J5,42,99 

S3H7 21l,35,42,JOO 

SlCBl 25, 32, 39, 101 
SlCll2 27,34,41,102 
SlC02 27,34,41, 102 
SJCOI 25,32,39,101 
SlCB2 27,34,41.102 
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. DISCUSSION) 

Power Flow Assumptions and Simulations 

An updated version of the 1987 Hope ~reek MAAC Filing base case 

power flow was used to develop simulations for the 100%, 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 
Unit Name ca12abilit:£ Share - MW 

Homer City l 620 310 

Homer City 2 614 307 

Homer City 3 650 325 

Seneca 390 304 

Load in GPU 
Served by NYPA 

Base Economy 
Import ( - ) 

Net Base 
Interchange 

*Unit assumed out-of-service 
**Capacity reduction due to water level 

***Pumping load (343 MW CEI, 105 MW GPU) 

MW Ex12ort - Load Level 
Peak 75% 40% 

310 310 310 

O* O* O* 

325 325 325 

304 164** -343*** 

-107 -100 -60 

832 699 232 

-3,000 -3,600 -1,000 

-2, 1"68 -2,901 -768 
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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. In addition, the following 

is a listing of some of the underlying generators assumed out of 

service: 

• Three Mile Island No. l 

• 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 capacitors were modelled 

explicitly. The capacitors were switched on for the 100%. and 75% 

peak load levels and switched off for the 40% of peak load level. 

A Power Flow Simulat.ion System Summary and SOC-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 - l unit - Hope Creek 

- 2 units - Hope Creek/Salem 

- 3 units - Hope Creek/Salem 

75% of peak load - 3 units - Hope Creek/Salem 

100% peak load - 3 units - Hope Creek/Salem 

of 

• 

• 

• 
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In addition, a 500-kV power flow transcription corresponding to each 

of the 500-kV transmission maintenance outages is 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 major 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 breakers 

scheduled out of service for maintenance. 

1. Machine Representation 

The transient stability analysis was based on the most current 

and appropriate generator unit and unit step-up 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 ma~hines 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 b~ses were simulated in detail, 

i.e. the unit MW and MVAR gross output and auxiliary load 

represented explicitly. These loads were represented on the 

appropriate generator terminal or 500-kV bus, or distributed 

between the two. 

Auxiliari Load 

Generator Name Gross MW Output MW (MVAR) 

Hope Creek No. l 1100 33.0 (25.0) 

Salem .No. l 1123 39.0 (29.0) 

Salem No. 2 1162 39.0 (29.0) 

Peach Bottom No. 2 1091 29.0 (14.l) 

Keystone No. l 880 33.5 (29.0) 

Keystone No. 2 880 33.5 (29.0) 

Copemaugh No. l 880 26.0 (16.0) 

Conemaugh No. 2 880 20.0 (14.0) 

Limerick No. l (230 kV) 1093 36.5 (17.7) 

All other PJM and outside world generators were 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 constant 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 

l~ fault with breaker failure protection, ie. 3.5 cycles 

primary clearing plus an additional 4.5 cycles for a total 

back up clearing time of 8.0 cycles. A short circuit 

analysis was done in order to determine the impedances 

needed to simulate the unbalanced fault 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. l 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 considered as one. 

With this line out-of-service or involved in 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. 

• 

• 

• 
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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 Bottom-Keeney (5014) 

500 kV 

. The results of this analysis document only the most critical 

ca~e, i.e. most limiting or restrictive. MW, MVAR and voltage 

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 and 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 b~ses. This recognize~ 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 hi~p 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 was attained. 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. 

b. Stability simulations with 5-00-kV transmission maintenanc~ 

outages: 

The fault analysis procedure 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 operating 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 3~ 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 isolation 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 

500-kV Faulted Line 
CB # Name* Desig. 

SOX HC-KNY 5015 
SlX HC-SLM 5037 
52X HC-KNY 5015 
60X HC-NF 5023 
6lX HC-SLM 5037 

*Fault on HC end of line 
HC - Hope Creek 
NF - New Freedom 
SLM - Salem 
KNY - Keeney 

Additional 
Line Outaged by 

Becoming Isolated 
Name Desig • 

HC-NF 
HC-KNY 
HC-SLM 
HC-KNY 
HC-KNY 

5023 
5015 
5037 
5015 
5015 

Remaining 
Hope Creek 

Outlet · 

HC-SLM 
HC-NF 
HC-NF 
HC-SLM 
HC-NF 

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 determined 

for the 40% of peak load condition remained valid for the 

higher load level and greater PJM import conditions. The 

results of the 75% of.peak lo.ad 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 load 

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%. 

e. 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 required 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 

i07). It is evident that the magnitude of oscillation is a 

direct function of the criticalness of the facility being 

reclosed • 

f. 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 fa~lt 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 pow~r curve from its point 

of maximum swing, 109°: which correspond~ 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 steady-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. 

g. Stability simulation for generating unit tripping 

Two simulations of the loss 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 3p 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 primary 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 l~ fault with breaker failure 

protection 

The analysis of a l~ 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 simulat.e the l~ fault condition, a short circuit 

analysis was performed to obtain data needed to calculate 

sequence impedances. 

When considering 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~ 

• a second 500-kV transmission path, or 

~ the Hope Creek generating unit. 

In the first case, a l~ fault was applied to the Hope Creek 

end of_ the Hope Creek-Salem (5037) 500-kV line. The three 

phases of the faulted.line were cleared at the Salem terminal 

in primary time, 3.5 cycles. At Hope Creek, it was assumed 

that the circuit breaker 52X operated normally but that the 

pole of circu~t breaker 60X corresponding to the f~ulted 

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 111. 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 fault 

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 develops as a result of the application of a 

l~ 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 fault proteciion and 

operation of circuit breaker SOX·. This result is shown in 

Exhibit 113. Similarly, a l~ fault on the Hope Creek-New 

Freedom (5023) line results iri the loss of that line, and 

failure of the SOX 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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{TWO SALEM UNITS RUNNING (NO. l AND NO. 2) 
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MINIMUM PERMISSIBLE MVAR GENERATION 
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HC.'S STEP-UP TRANSFORMER TAP 1 .092 
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40% OF PEAK LOAD 
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l987 SALEM 1 OPERATING GUIDE 
MINIMUM PERMISSIBLE MVAR GENERATION 
(HOPE CREEK l AND SALEM. 2 RUNNHlr.) 

HC/S STEP-UP TRANSFORMER TAP 1.092 
5037 HOPE CREEK - SALEM OUT OF SERVICE 

40% OF PEAK LOAD 

EXHIBIT 33 l/86 
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l 98 7 SAL&M l OPERATING GUIDE 
MINIMUM PERMISSIBLE MVAR GENERATION 
(HOPE CREEK l AND SALEM l RUNNIN~) 

- HC: S STEP-UP TRANSF•JRMER TAP 1 .092 
5024 SALEM - NEW FREEDOM 

OR CIRCUIT BREAKER SlX, 52X OR 6lX 
OUT OF SERVICE 

40% OF PEAK LOAD 

EXHIBIT 34 1/86 
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1987 SALEM 1 OPERATING GUIDE 
MINIMUM PERMISSIBLE MVAR GENERATION 
(HOPE CREEK l AND SALEM 2 RUNNIN<-;) 

HC."S STEP-UP TRANSFORMER TAP 1.092 
5014 KEENEY - PEACH BOTTOM 

OR 5019 DEANS - BRANCHBURG OUT OF SERVICE 
40% OF PEAK LOAD 

EXHI:3IT 35 
1/86 
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1987 SALEM 2 OPERATING GUIDE 
MINIMUM PERMISSIBLE MVAR GENERATION 
(HOPE CREEK l AND SALEM l RUNNI?-J(;) 

He.· S STEP-UP TRA~i~F·"'."•P.MER TAP 1 .092 
ALL TRANSMISSION IN SERVICE 

40% OF PEAK LOAD 
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1987 SALEM 2 C :?ERATING GUIDE 
MINIMUM PERMISSIBLE MVAR GENERATION 
CH01?E CREEK. l AND SALEM l RUNNIN~) 

HC. S STEP-UP TRANSFORMER TAP 1.092 
5015 HOPE CREEK - KEENEY OUT OF SERVICE 

40% OF PEAK LOAD 
J__ __ 
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EXHIBIT 37 1/86 
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l987 SALEM 2 OPERATING GUIDE 
MINIMUM PERMISSIBLE MVAR GENERATION 
(HOPE CREEK l AND SALEM l RUNNI~~) 

HC · .S STEP-UP TRAN~FORMER TAP 1.092 
5021 SALEM - DEANS OUT OF SERVICE 

40% OF.PEAK LOAD 
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l 98 7~ SALEM 2 OPERATING GUIDE 
MINIMUM PERMISSIBLE MVAR GENE.RATION 
(HOPE CREEK l AND SALEM l RUNNINI.) 

HC.'S STEP-.UP TRANSFORMER TAP 1.092 

5023 HOPE CREEK - NEW FREEDOM 
OR CIRCUIT BREAKER SOX 60 X OUT OF SERVICE 

40% OF PEAK LOAD 

---=t: ··-:::~_: 

EXHIBIT 39 l/86 
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1987 SALEM 2 OPERATING GUIDE 
MINIMUM PERMISSIBLE MVAR GENERATION 
(HOPE CREEK l AND SALEM 1 RUNNIN~) 

Hc;s STEP-UP TRANSFORMER TAP 1.092 
5037 HOPE CREEK - SALEM OUT OF SERVICE 

40% OF PEAK LOAD 

EXHIBIT 40 1/86 
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1987 SALEM 2 OPERATING GUIDE 
MINIMUM PERMISSIBLE MVAR GENERATION 
(HOPE.CREEK l AND SALEM l .RUNNIN~) 

Hc.·s :TEP-UP TRANSFORMER TAP 1.092 
5024 SALEM - NEW FREEDOM 

OR CIRCUIT BREAKER 51X, 52X OR 61X 
OUT OF SERVICE 

40% OF PEAK LOAD 
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EXHIBIT 41 l/86 
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1987 SALEM 2 OPERATING GUIDE 
MINIMUM PERMISSIBLE MVAR GENERATION 
(HOl?E C:REEK 1 AND SALEM 1 gUNNI?-1~) 

HC. S STEP-UP TP.ANSflJRMER TAP 1.092 
5014 KEENEY - PEACH BOTTOM 

OR 5019 DEANS - BRANCHBURG OUT OF SERVICE 
40% OF PEAK LOAD 

. . . . . 
---- ·-------------

EXHIBIT 42 1/86 
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POWER FLOW SIMULATIONS 
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-· 



• HOPE CREEK OPERATL.'\JG GUIDE 

SniiLE UNIT PGJER FI.J:M CASE LISTING 

HOPE C.REEJ( NO. l IN-SERVICE SAUM NO. l AND 2 Nor RIJNNnG 

EXHIBIT 
NO. CASE DESCRIPTICN 

45 lBASE 1987 40~ SUMMER PFAK LOAD LEVEL 
NM IMPORI'S = 768 Mt/ 
PS IMPORI'S = 2000 Mt/ 
NO EE'ORS (DISCREI'E UNIT OUTAGF.5) - NM EX::CNCMIC DISPATCH 
HOPE CREEK AT FULL l-l'l OUTPUI' AND - 75 MVAR OUTPUT 
SAUM NO. l AND 2 NO!' .RIJNNIN:i 
PEACH OO!'It:M NO. 3 AfID SUSQUEHANNA NO. 2 OUT OF SERVICE 
BASE CASE - ALL TRANSMISSICN IN SERVICE 

46 lMl AS BASE - <EE UNIT 'AT FULL Mfl AND 0 MVAR OUI'PUI' 
HOPE CREEK-I<EnJEY SOO-KV CIRCUIT ( 501S) 

ON MAINl'ENANCE 

47 lM2 AS BASE - CNE UNIT AT FULL Mt/ AND -SO MVAR CXJI'Ptrr 
HOPE CREEK-NEW FREEDCM SOO-KV CIRCUIT (S023) 

CN MAINTENANCE 

• 48 lM3 AS BASE - CNE UNIT AT FULL Mt/ AND 0 MVAR OUTPtrr 
HOPE CREEK-SAUM Sao-KV CIRClJIT ( 5037) 

CN ~CE 

49 lM4 AS BASE - CNE UNIT AT FULL Mt/ AND -SO MVAR CUI'Ptrr 
SALEM-NEW FREElX:M Sao-KV CIROJIT ( S024) 

CN MAINI'EW\NCE 

so 1M5 AS BASE - CNE UNIT AT FULL MW AND 0 MVAR OUTPur 
SAIDI-DEANS 500-KV CIRCUIT ( S021) 

CN MAINTEW\NCE 

Sl 1M6 AS BASE - ~ UNIT AT FULL r-i'l AND -125 MVAR OU'I'Ptrr 
PEAai .Em"ro+-KEENEY SQQ-KV CIRCUIT 

(S014) CN MIUNI'ENPINCE 

S2 1M7 AS BASE - CNE UNIT 'AT FULL MW AND 0 MVAR OUI'PUT 
DF.ANS-BAANClil3l.JRi SOO-KV CIRCUIT ( S019) 

CN MAINI'EW\NCE 

• 
EXHIBIT 43 
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POWER FLO\'' SIMULATION - SYS'rEM SUMMARY 

AREA NlttE 6EHERATUlH JHTERCHANGE AREA SYSTElt AREA SYSTElt AREA SYSTElt AREA AREA UIUSED 
lEXPORTSl LOAD. BUS LOAD . LOSSES CHARGING STATIC VARGEll .... ltVAR tlW ltVAR .... ltVAR .... ltVAR tlW ltVAR HVAR ltVAR t1VAR 

x----------------------------------x------x------x------x------x------x------x------x------x------x------x------x------x------x 
PUBLIC SERVICE ELECTRIC & GAS CO. 1004. 67. -2127. 696. 3131. -62B. 310J. 301. 28. -92B. 1451. o. 2363. 

PHILADELPHIA ELECTRIC CO. 630. n. -1912. -421. 2562. 436. 2526 • . 817. J6. 15B. 485. 5J7. 1313. 

JERSEY CENTRAL POWER & LIGHT 241. 160. -1055. 207. lJOJ. -48. 1284. -10. 19. 165. 192. .202. 210. 

ATLANTIC ELECTRIC 4J7. 76. -156. 28. 59J. 48. 587. 186. 7. -2. 11. 135. 145. 

DELMARVA POMEA & LIGHT CO. 517. 194. -l9J. 220. 710. -26. 704. 167. 6. -70. 141. 121. 770. 

-------------------------------------------------------------------------------------------------------------------------------
EASTERN PJlt TOTAL 2836 •. 509. -546J. 727. 8299~ -211. 12DJ. 1460. 96. -677. 2147. 995. 4802. 

-------------------------------------------------------------------------------------------------------------------------------
PENNSYLVANIA ELECTRIC CO. 636. 210. -67. 150. 7DJ. no. 672. 14ft. 32. -14. 386. o. 1020. 

METROPOLITAN EDISON CO. 208. 91. -414. 105. 622. -14. 612. 35 •. 10. -3. 115. 46. 108. 

PEllNSYLVIJIU POMER ' LIGHT CO. 2718. -11. 877. -25ft. 1841. ·216. 1788. 441. 51. 205. 361. ft29. 2290. 

BALTIMORE GAS & ELECTRIC CO. 387. 346. -14110. 106. 1867. 240. 1847. 244. 19. -2. 204. o. l9. 

POTOMAC ELECTRIC CO. 2061. 207. 275. 420. 1786. -212. 1761. 881. 25. -528. 917. 563. 2586. 

-------------------------------------------------------------------------------------------------------------------------------
WESTERtl PJl1 TOTAL 6010. 887. -810. 526. 6820. 361. 6680. 1745. ll9. -342. 2044. 1018. 6042. 

-------------------------------------------------------------------------------------------------------------------------------. . 

TOTAL PJM UNDERLYING 11846. 1396. -627J. 1253. 15119. 143. 14884. 1205. 235. -1019. 4191. 2033. 10844. 

--------------------------------------------------------------------------------------------------------------------------~----

PJM 500KV 5926. 102. 5471. 556 •. 457. -454. 381. 262. 13. -716. 3283. D. 2685. 

--------------------------------------------------------------------------------------------------------------------~----------

TOTAL PJH SYSTEM 14774. 1498. ~801. 1809. 15575. -311. 15267. 3467. 308. -1735. 7674. 2031. 13529. 

-------------------------------------------------------------------------------------------------------------------------------

• 

HOPE CREEK OPERATING GUIDE - l UNIT 
1987 40% SUMMER PEAK LOAD LEVEL 
PJM IMPORTS = 768 MW 
PS IMPORTS = 2000 MW 
NO EFORS - PJM ECO. DISPATCH 
I IC 1 AT FULl.. f.U OOTPUT AND 

- 7 5 MVAR OUTPUT 

• 

TRANSMISSION CONDITIONS: !BASE 

ALL 500-KV CIRCUITS IN SERVICE 

. . ; 

• 
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HOPE CREEK OPERATING GUIDE l UNIT 
1987 40% SUMMER PEAK LOAD LEVEL 
PJM IMPORTS = 768 MW 
PS IMPORTS = 2000 MW 

TRANSMISSION CONDITIONS: lBASE 

NO EFQRS P.JM ECO. DISPATCH ALL 500-KV CIRCUITS IN SERVICE 
HC 1 AT FULL ~1 CUTPUl' AND 
- 7 5 MVAR OUTPUT 

EXHIBIT 45 
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HOPE CREEK OPEP.ATING GUIDE - l UNIT 
1987 40% SUMMER PEAK LOAD LEVEL 
PJM IMPORTS = 768 MW. 
PS IMPORTS = 2000 MW 
NO EFORS - PJ'M ECO. DISPATCH 
HC l AT FULL MW CUTPUT AND 

0 MVAR OUTPUT 

EXHIBIT 46 

TRANSMISSION CONDITIONS: lM1 

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

• 

• 

• 
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HOPE CREEK OPERATING GUIDE - l UNIT 
1987 40% SUMMER PEAK LOAD LEVEL 
PJM IMPORTS = 768 MW 
PS IMPORTS ~ 2000 MW 
NO E.FORS - PJM ECO. DISPATCH 
HC 1 AT FULL ~7 OOTPUT AND . 
- 5 0 MVAR OUTPUT 

EXHIBIT 47 

TRANSMISSION CONDITIONS: 1M2 

HOPE CREEK-NEW FREEDOM 500-KV 
ON MAINTENANCE CIRCUIT (5023) 
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HOPE CREEK OPERATING GUIDE - l UNIT 
1987 40% SUMMER PEAK LOAD LEVEL 
PJM IMPORTS ~ 768 MW 
PS IMPORTS ~ 2000 MW 
NO EFORS - PJM ECO. DISPATCH 
HC 1 AT FULL ~T CUTPUT AND 

0 MVAR OUTPUT 

EXHIBIT 48 

TRANSMISSION CONDITIONS: lM3 

HOPE CREEK-SALEM 500-KV CIRCUIT 
(5037) ON MAINTENANCE 
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HOPE CREEK OPERATING GUIDE - l UNIT 
1987 40% SUMMER PEAK LOAD LEVEL 
PJM IMPORTS = 768 MW 
PS IMPORTS = 2000 MW 
NO EFORS - PJM ECO. DISPATCH 
HC l AT FULL ~7 OOTPUT AND 
- 5 0 MVAR OUTPUT 

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 
PS IMPORTS = 2000 MW 
NO EFORS PJM ECO. DISPATCH 
HC 1 AT FULL M-7 OOTPUT AND 

0 MVAR OUTPUT 

EXHIBIT 50 

TRANSMISSION CONDITIONS: IMS 

SALEM-DEANS 500-KV CIRCUIT 
( 5021) ON MAINTENANCE 
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HOPE CREEK OPERATING GUIDE - 1 UNIT 
1987 40% SUMMER PEAK LOAD LEVEL 
PJM IMPORTS = 768 MW 
PS IMPORTS = 2000 MW TRANSMISSION CONDITIONS: 1M6 

NO EFORS - PJM ECO. DISPATCH 
HC 1 AT FULL MW 00TPUT AND 
-125 MVAR OUTPUT 

EXHIBIT 51 

PEACH BOTTOM-KEENEY 500-KV CIRCU!" 
(5014) ON MAINTENANCE 



ro 

SUS7HN.l::::::::::::::2 
l.064 ·Z7Z / I I I 585 

•75/ G!H WV/ ·77 

t •~7 PJP! 500 KY 5YSTEP! .............................................. 

TO CABOT 
I 

/ 0 ·l50/ 
/ 0 124/ -/ 

/ 
/ 

... ________ ~•::.1P') 

I 
I 
I ·171 
I !SS 
I 66 
----- ·7] 

I 'fVV 
I Z 

sao soa 
. 67 67 
GEtl 

l.069 Z7l· / I ·55J 
-v 

!UP:!&nT•asa•• 
-1:61 I 
·1111 YYV 

I ·147 
I zz 

·1 
/ 

I ·'-
=a===swrscosvL 

I I szs 
VW I -~s 

55 I 
lZ I 67Z ·o71 

I •ll •l6 / 

I ·SZ7 ·····-············ I 
I 11 I 1. 066 I I ••••••••••••K!YSTCIU! / l~IAITtSH .. ••H• 

I 1.051 
/ 

/ 

/ 
/ 

/ 
/ 

/ 

"'"~ 
s~ 

I 65"' I •70 -OH I 12& •699 I I I •o• 
I ·15II I ·•J 105 I ·56 ·19 I vw I l 

I I ·-···-··-·-··- I ··--···-····-· 149 I 
I I 1. 061 I I I 703 15 I 

l.06Z 
a•••••••=!PAPOCH!~ 

·518 I Z I Ol'!H 
·71 vvY I 

/ I JLINU.T.U••· ... •••• •61 I 
/ I -ao1 I z I 731 I -<.Os 

/ I JO/ vw I •'-7 1.066 I ·10 
/ -616 I -···························· zc& I Hosrns.111 .. u..... / 

/ 160 I I <. 7 I -•ZS I I I 609 I 

I • 
I 7~i: 
I ·15 
I 
/ 

~o I I I ·551 'IVY I "6 I 

YL'Y.OH I I I ········-·····-· ;:::------ I 
I I I / 19 I I 
I I '1" I / -6CS/ I 519 

·oUI I • ._. I o / -661 I •'-6 
ISO/ I 1.060 I 0 / ••==••!LDOT ••••20•02•cat1!!"•U~H ·7Z91 G!H I "27 511 

I I 510 IOI I I -63 11:1 
I I -sa .......... , PIIL! I I 716 

I 
I 

01'!~11 

I 

. 642 
!S 

\IV'/ 

l I.::~ 
.:=::z::s:sz::o!'.t.::s 

·65ZI I -!~ 
HI I ·t<-; 

I •••••••••• 
I I ·Jl 
I I ·t: ~ 
I ;o I .·.·1 
I 1;: I ; 
I !l'TITH!~======== 
I 1.001 

soo soa 
59 59 

GEii···············-· lnl I 1.0H I 60 

I llSI WY -s•r WY 
I I lll •llOI ] 1.060 

-eu1 I -ez ........... nP1rn 
51 I / ·627 HIMrDlC'-••••• I latz / 70 

I 
I 
I 
I 

ZlOKY Slftl.lllT ......... ,"" ...... _ .. 
llRAtCllllCI ZlO I. onv 

"O!AllS Z ZlO 1.0]6y 
llEW 'O!I ZJO 1. o:av 
~lTlfHG uo 1.ouv 
'-l<%TP1%H ZlO 1. OUV 
l~l.l!Tts ZlO 1. 0]9V 

'HOS!HS.111 ZlO 1. OJ6Y 
, Ltll!•tcx uo 1. Olav 
SUSQIN4 ZlO I. OJSV 
!tRl8UIT ZlO 1.'0<oOV 
W!SCOSVL 1311 I. 0]711 
K!TSTCll! ZlO l.0]9V 
JUHU TA ZJO 1. OJ7V 
J PIH£ r no 1. 034v 
HUITOTN ZlO 1.0•1Y 
POt llT ZJO 1. 009Y 

CONASlM Zll 1.0JJY 
llD%GllTCN ZlO I.OJZV 
WAUGH c no 1. onv 
llln!Clt HL no 1. o•9V 
CltALK PT no 1. O•OY 

GIN TtJllt 1!111S ·--··-····--
HOP! Cll(!I! • 950Y 
SIL!P! GI • 971V 
SIL!P! GZ • 971Y 
PCM llTU • 960Y 
Llll!RICX ZlO l.OJOY 
:IUSlU!NI 100 I. 01'V 
COllt?Uu;Hn .9-9" 
K1YSTa111 01 • •5av 
CCU' lil 500 1. Ol•V 

1.059 I I 655 I ·Jl / 

VVVI 16 I o <osz _.51 / 
1 .. I I o -1011 Z6 / 

I 
I 
I 
I 
I 

-z• I -1n1 a11 - --·· ,, 621!1 
I -zo111 I I I.as1 I " -ea 
I .. ..., .... ••ltl.IClf STl'I oau'"'" ... ~.Ir.!lllCX 

------
I ·"•I I I 750 Z I 1. OH 
I JI WY I •190 WY G81 
I ' lOZ!I --- •176 0 
' .... SJ I Zft I •z a 
I ·• I I 

-- 11001 ·74111 

6ZO 
-n 

vvY 
1.0IJ 

I l 1 .. 1 CCIUST'Clll••n•••• 1.06J 

Z•l 

' WY 

601 
-111 

I I 1.0.1 •••-•._IGMT'Clt 
.,,., I -zaa 
1'ZI I -60 

., .. , z 
•11 WY 

I Z51 

ZN 
lZ 

1' 

•••••SC!!fflT 
Z I Zt• 

WY I •5' .,, ' 
·UZI 

l 
NDI "rt:Dmt ••-•••aaaa 

I.on I ·Z7tl 
•:141 I 191 

"4 I I 
------ I 

' I 

/. 
/ 

/ 

- I/ 341 ·I I -10u1 :ear / 656 
-101 1 I zo111 -1os1 1 -16• 

/ 

/ 
/ 

/ 

/ 

/ 
/ 

/ 
1., 

·11• 
WY 

I l.a-. 
..... _ Clt"IL 

Hal'! Cllt •••na ==-•••a;uraaa'AL!ll 
I.au I I I 1.061 'JOLTS 

·Z9t I all GEN 
/ 

TO 
O!MIS I 1.051 

•••••-..a.rs 
JZJI I _..I 

TO latl I ao 

llOSSUt -

J I I ... Jt 
WY I I Jo · "'° I I l!ACll 

lJ 11100 0 0 
------ •7J 0 0 

HCl SAU !AU: ·73 I I 
I I 
I I , _______ _ 
I 

llllT!S: 1.UN! I IS 1!11 
.. _ Z.L.DI£ Z ZS PIYAD 

I I --------1 
I I I 
I I I 
I I I 
I "'6 II 
I ·111 l.Mt I I 

.. --at•uc ,,,.,. I I l!ACll 
I I ·ltt I I 6•1 

WY I 7J I I •77 
-1aa I l'6 sa•n••••acLVT cu,, 

l6 I •107 I I 1.0.1 
-------:.. G'1I 

SH 
·15 

.. 
·lZ 

HOPE CREEK OPERATING GUIDE - l UNIT 
1987 40% SUMMER PEAK LOAD LEVEL 
PJM IMPORTS = 768 MW 
PS IMPORTS= 2000-MW 
NO EFORS - PJM ECO. DISPATCH 
HC l AT FUU, M-1 OOTPf.JT .AND 

- 7 5 l1VAR OUTPUT 

EXHIBIT 52 

TRANSMISSION CONDITIONS: lM7 

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

• 

• 

• 



• HOPE CREEK OPERATING GUIDE 

'n'D UNIT PCWER FLCW CASE LISTWG 

HOPE CREEK NO. l AND ~ 00. l OR 2 IN-SERVICE 

EXHIBIT 
NO. CASE DF.sCRIPl'ION 

SS 2.BASE 1987 40% SUt-H:R PEAK LJ:lAD LEVEL 
PJM IMPORl'S = 768 MN 
PS IMPORl'S = 2000 r-li 
NO EFO&s(DISCRm'E UNIT OUI'AGES) - PJM ECONCMIC. DISPATCH 
HC/ SALEM AT FULL !-tJ OUI'PUT AND 0 MVAR Olll'Plll' EACH 
PFAai oorrcM NO. 3 MID SUSQUEHANNA NO. 2 our ·OF SERVICE 
BASE CASE - ALL TRANSMISSION IN SERVICE 

- 56 ' 2Ml AS BASE - 'M:> uNrT AT 150 M.V REDUCTION 
AND 125 MVAR OUl'Pt1l' FACH 

HOPE CREEK-KEENEY SOO-KV CIRCUIT ( SOlS) CN MAINI'ENANCE 

57 2M2 AS BAsE - 'M:> tJNrr AT FULL l-W AND SO MVAR Ol1I'PUT EACH 
HOPE CREEK-NEW FREEOCM SOO-KV CIRCUIT ( S023 ) ON 
~ 

58 2M3 AS BASE - 'M:> UNIT AT FULL r-1¥' AND 0 MVAR OUI'Plll' EACH 
HOPE CREEK-SALEM SOO-KV CIRCUIT ( S037) ON MAINTENANCE 

• 59 2M4 AS BASE - '!'\.{) UNIT AT FULL MN AND 50 MVAR OUI'Plll' EACH 
SALEM-NEW FREEIXM SOO-KV CIRCUIT ( S024) CN MAINTENANCE 

60 2M5 AS BASE - 'M:> UNIT AT 200 l-W REDUCTICN AND 
22S MVAR Ol1I'PfJI' (E'.Aal) 

SALEM-OF.ANS SOO-KV CIRCUIT ( S021) ON MAINI'ENANCE 

61 2M6 AS BASE - TW UNIT AT FULL l-W AND 0 MVAR OlJl'PUI' EACH 
PFA<li BOITCM-KEEm:Y SOO-KV CIRCUIT ( 5014) ON MAINTENANCE 

62 2M7 AS BASE - '1".{) UNIT AT FULL l-W AND 0 MVAR OO'I'Plll' EACH 
DEANS-BRAN<liBUR; 500-KV CIRCUIT ( S019) CN MAINTENANCE 

• EXHIBIT 53 
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POWER FLOW SIMULATION - SYSTEM SUMMARY 

AREA NAHE , GlHERATION IHTERCllANGE AREA SYSTEH AREA SYSTEH AREA SYSTEH AREA ARU lHJSED 
I EXPORTS I LOAD BUS LOAD LOSSES CHARGING STATIC VARGEtl 

tM t1VAR t1W HVAR HM HVAR tM HVAA HM HVAA HVAR HVAA HVAR 
x----------------------------------x------x------x------x------x---~--x--~---x------x------x------x------x------x------x------x 

P~LIC SERVICE ELECTRIC I GAS CO. 1120. 94. -2012. 681. 3132. -588. 3103. 301. 29. -887. 1451. o. 2466. 

PlllLADELPHU ELECTRIC CO. 228. 47. -Zlll. -379. 2561. 426. 2526. 1117. JS. 147. 482. sn. 1279. 

JERSEY CENTRAL POMER I LIGHT 248. 165. -1054. 229. ll02. -64. 1284. -10. 17. 149. 192. 202. 205. 

ATLANTIC ELECTRIC 402. al. -192. 33. 594. 48. 587. 186. 7. -2. 17. ll4. 154. 

DELllARVA PO~EA & LIGHT CO. 378. 239. -332. 254. 710. -15. 704. 167. 1. -60. 140. 121. 708. 

EASTERN PJH TOTAL 2376. 626. -592]. 818. 8299. -192. 820J. 1460. 95. -653. 2342. 994. 4812. 

PENNSYLVANIA ELECTRIC CO. 6J6. 267. -66. 148. 702. 119. 672. 144. 31. -25. 386. o. lOll. 

HETROPOLITAH EDISON CO. Z08. ea. -'tlJ. 109. 621. -21. 612. 35. 9. -10. ll5. 46. 111. 

' PENNS)'LVAllU POMEll & Ur.Hr co. 2976. -49. llJ4. -283. 18'12. 23]. 1788. lt'tl. 54. 221. J6J. oo. 2301. 

BALTIHOAE GAS I ELECTRIC CO. 250. 256. -1611. 54. 1861. 201. l8ft7. 244. 14. -Ito. ; 202. o. n. 

POTOtlAC ELECTRIC CO. 1238. 95. -5l1. 523. 1175. -429. 1761. 881. 13. -745. 979. 561. 2915. 

WE~TEAN PJH TOTAL 5308. 656. -l49J. 552. 6801. 104. 6680. 1745. 120. -599. 2046. 1038. 6374. 

TOTAL PJH UHOEALYJNG . 7684. 1282. -7416. ll70. 15100. -88. 14884. 3205. 215. -1252. 43_88. 2032. 11186. 

----------------------------------------------------------------------------------------------~--------------------------------

PJH 500kV 7090. 87. 6635. 409. lt55. -322. 383. 262. 72. -58].· 3275. o. 2775. 

-------------------------------------------------------------------------------------------------------------------------~-----

TOTAL PJtl SYSTftl llt774. 1368. -i81. 1776. 15555. -410. 15267. l467. 287. -1835. 766]. 2032. 13962. 

------------------------------------~-----------------------------------~----~-------------------------------------------------

• 

HOPE CREEK OPERATING GUIDE - 2 UNIT 
1987 40% SUMMER PEAK LOAD LEVEL 
PJM IMPORTS ; 768 MW 
PS IMPORTS ; 2000 MW 
NO EFORS - PJM ECO. DISPATCH 
HC1/SAL2 AT FULL MW OUTPUT AND 

0 MVAR OUTPUT (EACH) 

• 

TRANSMISSION CONDITIONS: 2BASE 

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 - PJM ECO.-DISPATCH 
HCl/SAL2 AT FULL MW OUTPUT AND 

0 MVAR OUTPUT (EACH) 

EXHISIT 55 

TRANSMISSION CONDITIONS: 2BASE 

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 TRANSMISSION CONDITIONS: 2M1 
PS IMPORTS = 2000 MW 

• 

• 

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

125 MVAR OUTPUT (EACH) 

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

EXHIBIT 56 
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HOPE CREEK OPERATING GUIDE - 2 UNIT 
l987 40' SUMMER PEAK LOAD LEVEL 
PJM IMPORTS ::a 7 6 8 MW 
PS IMPORTS ~ 2000 MW 
NO EFORS PJM ECO. DISPATCH 
HC1/SAL2 AT FULL ~ OUTPUT AND 

50 MVAR OUTPUT (EACH) 

EXHIBIT 57 

TRANSMISSION CONDITIONS: 2M2 

HOPE CREEK-NEW FREEDOM 500-KV. 
CIRCUIT (5023) ON MAINTENANCE 
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HOPE CREER OPERATING GUIDE - 2 UNIT 
1987 40\ SUMMER PEAK LOAD LEVEL 
PJM IMPORTS • 768 MW 
PS IMPORTS • 2000 MW 
NO EFORS - PJM ECO. DISPATCH 
HC1/SAL2 AT FULL MW OUTPUT A~D 

0 MVAR OUTPUT (EACH) 

EXHIBIT 58 

TRANSMISSION CONDITIONS: 2M3 

HOPE CREEK-SALEM 500-KV CIRCUIT 
(5037) ON MAINTENANCE 

• 

• 

• 
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HOPE CREEK OPERATING GUIDE - 2 UNIT 
l987 40% SUMMER PEAK LOAD LEVEL 
PJM IMPORTS ~ 768 MW 
PS IMPORTS ~ 2000 MW 
NO EFORS - PJM ECO. DISPATCH 
HC1/SAL2 AT FULL MW OUTPt/T AND 

50 MVAR OUTPUT (EACH) 

EXHIBIT 59 

TRANSMISSION CONDITIONS: 2M4 

SALEM-NEW FREEDOM 500-KV CIRCUIT 
( 5024.) ON MAINTENANCE 
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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 - PJM ECO. DISPATCH 
HC1/SAL2 AT 200 MW ~EDUCTION AND 

225 MVAR OUTPUT (EACH) 

EXHIBIT 60 

TRANSMISSION CONDITIONS: 2MS 

SALEM-DEANS 500-KV CIRCUIT 
( 5021) ON MAINTENANCE 
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HOPE CREEK OPERATING GUIDE - 2 UNIT 
1987 40\ ·SUMMER PEAK LOAD LEVEL 
PJM IMPORTS ~ 7 6 8 MW 
PS IMPORTS s 2000 MW 
NO EFORS - PJM ECO. DISPATCH 
HC1/SAL2 AT FULL MW OUTPUT AND 

0 MVAR OUTPUT (EACH) 

EXHIBIT 61 

TRANSMISSION CONDITIONS: 2M6 

PEACH BOTTOM-KEENEY 500-KV CIRCUI~ 
(5014) ON MAINTENANCE 
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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 - PJM ECO. DISPATCH 
HCl/SAL2 AT FULL MW OUTPUT AND 

0 MVAR OUTPUT (EACH) 

EXHIBIT 62 

TRANSMISSION CONDITIONS: ~ 

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

• 

• 

• 



• HOPE CREEK OPERATING GUIDE 

OOPE CREEK NO. 1, SALEM NO. 1 AND NO. 2 IN-SERVICE 

EXHIBIT 
NO. CASE DESCRIPI'ION 

65 3.BASE 1987 40% SlM£R PF.AK LOAD LEVEL 
PJM IMPORI'S = 768 MN 
PS IMPORI'S = 2000 MN 
NO EFORS (DISCREI'E UNIT CUTAGES) - PJM ECONCMIC DISPA'I'Oi 
HC/ SLM 1 & 2 M FULL MN AND 200 MVAR aJI'PtJr - EACH 
PEACH BC1I'I'CM NO. 3 AND SUSCUEHANNA NO. 2 our OF SERVICE 
BASE CASE - ALL TP.ANSMISSION IN SERVICE 

66 3Ml Af3 BASE - THREE UNIT M 300 M.'1 REDUCTION AND 
.125 MVAR OlJTPUI' EACH 

HOPE CREEK-KEENEY SOO-KV CIRaJIT ( S015) ON MAINTENANCE 

67 3M2 AS BASE - THREE UNIT M FULL MW AND 275 MVAR OUTPUl' EACH 
HOPE CREEK-NEW FREECCf.! SOO-KV CIRCUIT ( S023 ) 

ON MAINl'ENAOCE 
' 68 3M3 Af3 BASE - SALEM NO. 1 AND 2 M SO MN REDUCTia~ AND 

225 MVAR OUl'PtJr EACH 

• HOPE CREEK NO. l AT FUIL t-1'1 CXJ1'PUl' AND 
300 MVAR <X1I'PUT - HOPE CREEK-SALEM 
500-KV CIRCUIT ( So23) ON MAINTENAOCE 

69 3M4 AS BASE - 'IHREE UNIT M FULL MW AND 250 MVAR OUI'PUI' EACH 
SALE%+-Naiv' FREEI:Cf1 500-KV CIRCUIT ( 5024) ON ~ICE 

70 3MS AS BASE - THREE· UNIT M 300 Mt/ REDUCI'ION AND 
200 MVAR OlJTPUI' EACH 

SAIDI-OF.ANS SQQ-KV CIRCUIT ( S021) ON MAINI'ENANCE 

71 3M6 Af3 BASE - 'IHREE UNIT M FULL MN AND 225 MVAR aJI'PtJr EACH 
PEACH 80I9I'C~H<EENEY SOO-KV CIRCUIT ( S014) ON MAINI'ENANCE 

72 3M7 Af3 BASE - 'IHREE UNIT M FULL MN AND 225 MVAR CUl'PUI' EACH 
DEANS-BRAtDiBUR:; SOO-KV CIRCIIIT ( S019) CN Mlilln'ENANCE 

74 3.BASE-7S . 1987 75% ~PF.AK LOAD LEVEL 
PJM IMPORI'S = 2901 MN 
PS IMPORI'S = 3SOO t-W 
NO EFORS (DISCRETE UNIT CUTAGES) - PJM ECCNCMIC DISPATCH 
HC/ SLM 1 & 2 M FTJLL MW AND 200 MVAR OUl'PtJr 
PEACH BC1I'I'CM NO. 3 AND SUSQUEHANNA NO. 2 our OF SERVICE 
BASE CASE - ALL TRANSMISSION IN SERVICE 

76 3BASE.:..100 1987 100% SUMMER PF.AK LOAD LEVEL 
PJM IMPORI'S = 2168 MW 
PS IMPORI'S = 3900 MJ 

• NO EFORS ( DISCREl'E UNIT CUTAGES) - PJM ECONCNIC DISPA'I'Qi 
~/SLM l & 2 AT FUU. MW AND 200 MVAR OUTPUT 
PFACH OOITC:M NO. 3 AND SUSQ(JEHANNA NO. 2 our OF SERVICE 
.BASE CASE - ALL TRANSMISSICN IN SERVICE 

EXHIBIT 63 
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POWER FLOW SIMULATION - SYSTEM SUMMARY 

AREA llAME GENERATIOtl INTERCHANGE ARU SYSTEM AREA SYSTEM AREA SYSTEtt AREA AREA lllJSED 
I EXPORTS I LOAD BUS LOAD LOSSES CHARGltlG STATIC VARGEtl 

t1W HVAR t1W ttVAR t1W .HVAR t1W HVAR "" ttVAR ttVAR ttVAR ttVAR 
x----------------------------------x-----~x------x------x------x------x------x------x------x------x--~---x------x------x------x 

PUBLIC SE,RVICE ELECTRIC & GAS CO. 1004. 55. -2132. 614. 3136. -559. .]103. lOl. ]]. -859. 1451. o. 2375. 

FlllLADELPllU ELECTRIC CO. 544. -71. -2012. -4SO. 2556. 380. 2526. 1117. 30. 102. 487. 519. 1271. 

JERSEY CEllTRAL FCllER & LIGHT 247. 1J5. -1055. 198. lJ02. -6J. lZ8't. -lo. 17. 150. 193. 201. 235. 

ATUllTIC ELECTRIC Z80. 105. -na. 52. 5911. 52. 5117. 186. 10. l. 78. ll't. 169. 

DELMARVA POWER & LIGHT CO. 412. 151. -278. 176. 710. -25. 70't. 167. 6. -61. lit]. 122. 796. 

EASTERll PJH TOTAL 2507. 175. -5794. 519. 8101. -~14. 8203. 1460. 97. -614. 2151. 998. 4846. 

---------------------------------------------------------------~---------------------------------------------------------------

PENHSYLVANU ELECTRIC CO. 6J4. 257. -69. 136. 703, 121. 672. 144. JI. -n. 317. o. 104]. 

t:ETROPOLIUtl EDISON CO. 208. 17. -4ll. 101. 621. -24. 612. JS. 9. -ll. 116. 46. 122. 

F'Et:llSHVAllU POl:ER ' LIGHT CO. 2429. -217. 600. -319. 11129. 102. 1788. 44,1. ltl. 92. 365 •. 432. 2469. 

• 
BAL TI MORE GAS & ELECTRIC CO. 250. 254. -1610., 61. 1860. 193. 1847. 244. n. -47. 204. o. 15. 

POTOMAC ELECTRIC CO. 12J8. 71. -536. 511. 1774. -441. 1761. 881. 12. -759. 980. 562. 2939. 

WESTERN PJH TOTAL 4759. 442. -2027. 490. 6786. ~48. 6680. 1745. 106. -749. 2051. 1040. 6588. 

TOTAL PJH UllOERLYltlG 7266. 1117. -71121. 1080. 150117. -263. 1411114. 3205. 203. -1423. 4402. 20311. 11434. 

PJH 5001\V 7514. 197. 7060. 7112. 454. -385. l8l. 262. 71. -646. lll9. o. ]065. 

-----------------------------------------------------------------------------------------------~-------------------------------

TOTAL PJH SYSTEH 14780. '1214. -762. 11161. 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 
PS IMPORTS = 2000 MW 
NO EFORS - PJM ECO. DISPATCH 
HC1/SAL1&2 AT FULL MW OUTPUT AND 

200 MVAR OUTPUT {EACH) 

• 

TRANSMISSION CONDITIONS: 3BASE 

ALL 500-;KV CIRCUITS IN SERVICE 

• 
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HOPE CREEK OPERATING GUIDE - 3 UNIT 
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1987 40% SUMMER PEAK LOAD LEVEL 
PJM r:.·PORTS = 768 MW TRANSMISSION CONDITIONS: 
PS IMl'ORTS = 2000 MW 

3.8.ll.SE 

NO EFORS PJM ECO. DISPATCH ALL 500-KV CIRCUITS IN SERVICE 
HCl/SALl&2 AT FULL MW OUTPUT AND 

2 0 0 MVAR OUTPUT (EACH) · 

EXHIBIT 65 

--------- ------
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HOPE CREEK OPEPATING GUIDE - 3 UNIT 
1987 40% SUMMER PEAK LOAD LEVEL 
PJM IMPORTS = 768 MW 
PS IMPORTS = 2000 MW 
NO EFORS - PJM ECO. DISPATCH 
HC1/SAL1&2 AT 300 MW REDUCTION AND 

125 MVAR OUTPUT (EACH) 

EXHIBIT 66 

TRANSMISSION CONDITIONS: .JMl 

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

• 

• 

• 
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HOPE CREEK OPERATING GUIDE - 3 UNIT 
1987 40% SUMMER PEAK LOAD LEVEL 
PJM IMPORTS = 768 MW 
PS IMPORTS = 2000 MW 
NO EFORS - PJM ECO. DISPATCH 
HC1/SAL1&2 AT FULL MW OUTPUT AND 

2 7 5 ?WAR OUTPUT (EACH) 

EXHIBIT 67 

TRANSMISSION CONDITIONS: 3M2 

HOPE CREEK-NEW FREEDOM 500-KV 
CIRCUIT (5023) ON MAINTENANCE 
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HOPE CREEK OPERATING GUIDE - 3 UNIT 
1987 40% SUMMER PEAK 
PJM IMPORTS = 768 MW 
PS IMPORTS = 2000 MW 

LOAD LEVEL 

NO EFORS - PJM ECO. DISPATCH 
SALEM AT 5 0 MW REDUCTION Ai.'ID 

2 2 5 MVAR OUTPUT (EACH) 
P.OPE ~ 1 AT FULL ~ OUTPUT AND 

300 MVAR OUTPUT 
EXHIBIT 68 

TRANSMISSION CONDITIONS: 3M3 

HOPE CREEK-SALEM 500-KV CIRCUIT 
(5037) ON MAINTENANCE 
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HOPE CREEK OPERATING GUIDE - 3 UNIT 
1987 40% SUMMER PEAK LOAD LEVEL 
PJM IMPORTS = 768 MW 
PS IMPORTS = 2000 MW 
NO EFORS - PJM ECO. DISPATCH 
HC1/SAL1&2 AT FULL MW OUTPUT AND 

250 MVAR OUTPUT (EACH) 

EXHIBIT 69 

TRANSMISSION CONDITIONS: 3M4 

SALEM-NEW FREEDOM 500-KV C1RCUI~ 
(5024) ON MAINTENANCE 
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HOPE CREEK.OPERATING GUIDE - 3 UNIT 
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1987 40% SUMMER PEAK LOAD LEVEL 
PJM IMPORTS = 768 MW 
PS IMPORTS ~ 2000 MW 
NO EFORS - PJM ECO. DISPATCH 
HCl/SALl&2 AT 300 MW REDUCTION AND 

TRANSMISSION CONDITIONS: 3M5 

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

200 MVAR OUTPUT (EACH) 

EXHIBIT iO 
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HOPE CREEK OPERATING GUIDE - 3 UNIT 
1987 40% SUMMER PEAK LOAD LEVEL 
PJM IMPORTS = 768 MW 
PS IMPORTS = 2000 MW 
NO EFORS PJM ECO. DISPATCH 
HC1/SAL1&2 AT FULL MW OUTPUT AND 

225 MVAR OUTPUT (EACH) 

EXHIBIT 71 

TPANSMISSION CONDITIONS: 3M6 

PEACH BOTTOM-KEENEY 500-KV -
CIRCUIT (5014) ON MAINTENANCE 
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HOPE CREEK OPERATING GUIDE - 3 UNIT 
1987 40% SUMMER PEAK LOAD LEVEL 
PJM IMPORTS = 768 MW 
PS IMPORTS = 2000 MW 
NO EFORS - PJM ECO. DISPATCH 
HC1/SAL1&2 AT FULL MW OUTPUT AND 

225 MVAR OUTPUT (EACH) 

EXHIBIT 72 

TRANSMISSION CONDITIONS: 3M7 

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

• 

• 

• 
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POWER FLOW SIMULATION - SYSTEM SUMMARY 

AREA NAME GENERA Tl OH INTERCHANGE AREA SYSTElt AREA SYSTElt AREA SYSTElt AREA AREA LH.ISED 
I EXPORTS I LOAD BUS LOAO LOSSES CHARGIHG STATIC VARGEN 

tM ltVAR tM ltVAR tM ltVAR tM ltVAR tM ltVAR ltVAR ltVAR ltVAR 
x----------------------------------x------x------x------x------x------x~-----x------x------x------x------x------x------x------x 

PUBLIC SERVICE ELECTRIC & GAS CO. J920. 97lf •. -J927. 1103. 78"7. ~129. 7757. 751. 90. -u. lltJl. 818. llt05. 

PHILADELPHIA ELECTRIC CO. 4502. 1086. -1111. -JU. un. U99. 6181. 2000. Ul. nsa. 478. 1968. 16J2. 

JERSEY CENTRAL POWER & LI&HT ·1090. 281. -HU. 45. JJ02. 2J7. nu. -26. 91. lO'tJ. laJ. 781. 137. 

ATLANTIC ELECTRiC 7J7. JU. -775. -100. 1512 •. tilJ. llt67. 465. 45. 268. 711. J2l. 'ta. 

DELMARVA POWER I LIGHT CO. 1705. lt82. -87. 90. 1792. J9J. 1760. ltl7. 32. 264. Ult. 288. 218. 

EASTERN PJM.TOTAL 11954. nu. -aau. 824. 20166. 2312. 20376. J608. · J89. 2110. n01. 4174. JltJ9. 

PE,..ISYLVANIA ELECTRIC CO. 1917. 477. 112. 72. 1735. 406. 1679. )60. 56. 194. JU, llt9. 896. 

METROPOLITAN EDISON CO. 258. 169. -nos. -lt6. 1563. us. 1530. 87. JJ. 21t2. 110. 115. 58. 

PEllllSY LVAlllA POWER • LIGHT CO. 6012. 1242. 1418. 400. 4594. 842. 4469. UOJ. 125. 12Jlt. !154. 1494. 1111!1. 

BALTIMORE GAS I ELECTRIC CO. 2010. 1039. ;-2658. -9 .• 4668. 1048. 4618. 610. 49. 441. 195. 0. 415. 

POTOMAC ELECTRIC CO. 4529. 1163. 45. 5. 4484. 1158. 4401. 2202. 81. 546. 938. 1J9l. 1287. 
, 

----------------------------------------------------~----------------------------~---------------------------------------------

WESTERN PJM TOTAL 14726. 4290. -2317. 422. 1704]. 3869. 16700. 4162. ]'tit. 2657. 1981. Jl48. 4509. 

TOTAL PJM ltl>ERLYIHG 26680. 7427.-lllJO. 1246. 37810. 6181. 37077. 7970. 7Jl. 5526. 4282. 7323. 7946·. 

-------------------------------------------------------------------~-------------------------~---------------------------------

PJH 500KV 9521. 2610. 8960. 151t. 561. 2476. ]8]. 262. 177. 2853. 3189. 6]8. 1112. 

TOTAL PJM SYSTEM ]6201. 10057. -2170. 1400. 18171 .. 8657. ]71t60. 8212. 910. 8179. 71171. 7960. 9080. 

HOPE CREEK OPERATING GUIDE - 3 UNIT 
1987 100% SUMMER PEAK LOAD LEVEL 
PJM IMPORTS = 2168 MW. 

.PS IMPORTS = 3900 MW 
NO EFORS - PJM ECO. DISPATCH 
!IC l/SALl & 2 A'r 'FULL MW OU'l'PUT AND 

TRANSMISSION CONDITIONS: 3BASE-100 

ALL 500-f<Y CIRCUITS IN SERVICE 

• 
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1987 100% SUMMER PEAK LOAD LEVEL 
PJM IMPORTS = 2168 MW 
PS IMPORTS = 3900 MW 
NO EFORS - PJM ECO. DISPATCH 
HC1/SAL1&2 AT FULL MW OUTPUT ANO 

TRANSMISSION CONDITIONS: JBASE-100 

ALL 500-KV CIRCUITS IN SERVICE 

300 MVAR OUTPUT (EACH) 

EXHIBIT 74 
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POWER FLOW SIMULATION - SYSTEM SUMMARY 

AREA NAttE &lNEAATIOtl INTERCHANGE AllU SYSTEH AREA SYSTEH AREA SYSTEH AREA AREA lHISEO 
I EXPORTS I LOAD BUS LOAD LOSSES CHARGING STATIC VAR6EH ... HVAA ... HVAR ... HVAR ... HVAA ... HVAA ltVAR HVAA ltVAA 

x----------------------------------x------x------x------x------x------x------x------x------x-----~x------x------x------x------x 

~llC SERVICE ELECTRIC I &AS CO. Uft9. 1159. -35"9. IH, 5119. Sft5. 5821. 1517. 61. -ua. 1422. 792. 92'. 

PHILAD£Ll'HIA ELECJRIC CO. lOJt. 115. -J716. -JIJ. 4125. HI. UJ6. nu. 19. UD. <t61. lJH. 519. 

JEA5Ef CFNJ~AL POWER I LIGHT HI. nr. -llDI. 155. 2451. 57. !tiOI. 12. 49. SUI. 119. 412. n. 

ATlANllC ELECTRIC HI. 156. -UI. -1. un. 157. 1100. 119. ZJ. 121. 75. ZOft. !lt5. 

DElttAAVA POWER I LIGHT CO. 1461. 442. ue. ZDti. IJSO. na. lJZO. 215. JD. 225. IJ5. 261. no. 

-------------------------------------------------------------------------~-----------------------------------------------------

EASTERN pjn TOTAL '1H. 1444. -9"1t. 719. 15644. 1655. 15Ja4. Jtiti9. 160. 1257. 2219. J045. 1992. 

----~---------------------------------7---------------------------------------~------------~-----------------------------------

PE~SYLVANIA ELECTRIC CO. 1J6'. JH. 61. 119. IJ04. 209. 1259. JOI. ft4. 51. J8'. UD. 911. 

ttETAOPOLITAN EDISON CO • no. 196. -96J. -4. 1111. 199. uu. 107. J4. U6. IOI. 114. J. 

. PElllSYLVAllll POWER a LIGHT CO. .. 1u. 1109 . uu. J96. JUD. 1n. JJ5Z. soa. ua. 1041. J49 . IJ6. lJ9". 

BALTlttORE GAS & ELECTRIC CO. nu. 665. -U97. -166. JSH. au. JtiH. 515. "'5. Jl9. 19J. •• 220. 

POHlttAC ELECIAIC CO .• 016. 9"9. 641. JIO. JJ61. '569. JJOJ. 627. 65. ZJ7. 955. Z9J. 1624. 

NESTEAH PJtt TOTAL 11626. ntis .. -uo6. 1i... uau. zs21. 12s25. 2065. JD1. 11165. 1990. lftOJ. u22. 

. ' -------------------------------------------------------------------------------------------------------------------------------
TOTAL PJn Lt«IEALlIN6 11191. 5690.-ID615 •. l5lJ. Zlti76. "111. 21909. 55lft. 566. Jl2Z. "261. ft4ftl. 6ZIJ. 

PJn SOOKV IJ"l· 2J97. 1111. 6D. 554. ZJJ1. JllJ. 262. 171. 2J9D. nu. Jl5. U65. 

----~--------------------------------------------------------------------------------------------------------------------------

TOTAL PJH SY51EH !61JZ. IDl7. -2191. 151J. 29030. 651•. 211292. 5116. 1J1. 5511. 7"10. "76J. 7571. 

--------------------------------------------------------------------------------------------------------------------------~----

HOPE CREEK OPERATING GUIDE - 3 UNIT 
l987 75% SUMMER PEAK LOAD LEVEL 
PJM IMPORTS ::; 2901 KV 
PS IMPORTS = 3500 MW 
NO EFORS - PJM ECO. DISPATCH 
HC1/SAL1&2 AT FULL MW OUTPUT AND 

300 MVAR OUTPUT (EACH) 

TRANSMISSION CONDITIONS: 3BASE...:.75 

ALL 500-KV CIRCUITS IN SERVICE 

• 
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HOPE CREEK OPERATING GUIDE - 3 UNIT 
1987 75% SUM.."lER PEAK LOAD LEVEL 
PJM IMPORTS = 2901 r-1'1 
PS IMPORTS = 3500 MW 
NO EFORS PJM ECO. DISPATCH 

TRANSMISSION CONDITIONS: JBASE-75 

ALL 500-KV CIRCUITS IN SERVICE 
HCl/SALl&2 AT FULL MW OUTPUT AND 

300 MVAR OUTPUT (EACH) 

EXHIBIT 76 

• 

• 
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APPENDIX 3 

POWER Vs. ROTOR ANGLE 

AND 

• · ROTOR ANGLE Vs. TIME CURVES 
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1987 ~PE CRK. ONE UNIT OPERATING GUICE 
AU. IN CASE 

· Hope Crk. No. t Power vs. Angle 
Three Phase Une F'ault Hope Crlc.-Keeney 

At Hope Crk SOOlcv 
r I I 
CASE: SlBASE 

/, r;7 

v .:. 

7 
/ 
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:987 - 401. Load level 
PJM Import =768MW 
One Unit: Hope Cr1c. 1 
ruJI MW Oulput,Mvar Output At -75 
No Susquehana2 Or r.Bottom3 Unit· 
Primary Clearing Time 3.5Cy 

HC/S STEP-UP TRANSFORMER TAP 1 .092 
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ROTOR ANGLE IN DEGREES 

I I I I 
1987 - 40" Load Level 
PJM Import =768MW 
One Unit: Hope Crlc. 1 
rull MW Output,Mvar Output At -.75 
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1987 SAl.£M/}iOPE CRK. Tl-iREE UNIT OPERATING GUIDE 
MAINTENANCE OUTAGE:HOPE CRK. -N.FREEDOM 

Sciem No.2 Power vs. Angle 
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MAINl!NANCE OUTAGE;SAl.£M-N.FREEDOM 
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1987 SAl.£Mll-iOPE CRK. THREE UNIT OPERATING GUIDE 
MAINTENANCE: OUTAGE: KEENEY - P.80ITOM 

Salem No.2 Power vs. Angle 
Three Phase Line Fault Sclem-Oeans 
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1987 SALEM/HOPE CRK. iliREE UNIT OPERATING GUICE 
MAIN'TC:NANCE OUTAGE:DEANS-8RANCH8URG SOOKV UNE 
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At Hope Crk. 5001cv 
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1987 SAL!M/1-iOPE: CR!<. TriREE UNIT OPERATING GUIDE: 
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SIMULATION MODIFICATIONS 

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

The resulting operating curves were a result of running the Transtab 

stability program which requ~red (1) a power flow simulation with 

specific operating conditions represented and (2) a data file 

representing generator characteristics. 

At the ·r.equest of PSE&G, PE, DPL and ACE submitted in.formation which 
updated the following: 

l. 1987 Hope Creek Unit No. l - MAAC Filing Power Flow 

simulation and Dispatch Data 

2. Generator stability data representation 

The following 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 machines 

included MW, MVAR and heat rate information: 

Conowingo 1-6 
Cono~ingo 7 
Eddystone l 
Eddystone 2 
Richmond 1-8 
Richmond 9 
Schuykill l 
South wk AB l and 2 
South wk DC l 
Barbadoes AB 1, 2 and 3 
Barbadoes CD l 
Plymouth Meeting D 
Richmond 13 
Cromby DSL 2 1, 2 and 
Muddy Run 1-8 
Limerick l 
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 l and 3 

The following units were removed from the generation 
schedule: 

Edgemoor l 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: 

1. line representation - impedance, charging, and 

rattngs. 

2. transformer representation - impedance, taps and 

voltage data. 

Several specific and more noteworthy are: 

1. Peach Bottom No. 2 auxiliary bus load 

representation. 

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 

500-kV voltage at 1.06 pre-contingency and ·for a 

post-contingency condition to 1.075 pu maximum. 

• 

• 

• 
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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. 

DPL No significant modifications were submitted. 

ACE No significant modifications were submitted. 

Stability Data 

Modifications included rotor, excitation and governor data for 
the following units: 

PE . Peach Bottom 2 & 3 . Limerick 1 . Eddystone 1 hp and lp . Eddystone 2 hp and lp . Schuykill 3 . Conowingo 7 . Seward . Shawville 
Susquehanna l 

DPL • Edgemoor 3, 4 and 5 
\ 

• Vienna 8 
• Indian River 1, 2, 3 and 4 
• Del City 1, 2 and 3 

ACE No significant changes 



-· 
APPENDIX· 5 

SCOPE AND PROCEDURE 

• 

• 



• 

• 

• 

HOPE CREEK GENERATING STATION OPERATING GUIDE 
(HOPE CREEK/SAL.EM) 

SCOPE AND PROCEDURES 

I. INTRODUCTION 

This operating guide is for the operation of Hope Creek Unit 
No. 1, in conjunction with the operation of both Salem Units 
No. l 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. 

II. 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 flow analysis, economic generation dispatches, short 
circuit analysis, and transient stability analysis. 

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

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

The results are to be determined considering the following: 

~- Transient Stability 

• stability with MAAC criteria tests 

• stability with selected PJM 500-kV lines 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. Minimum Excitation Limit - individual unit basis 
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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. 

B. 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 load 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 outage for a range of ~ost probable system 
voltages. 

• 

• 

• 
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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 transmission 
line outages will be investigated. If the power flow 
analysis indicates that reactive output of major generating 
units are at or near thei~ 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 level 
conditions to ensure unit and system stability under these 
load levels and PJM import levels • 

. l. Machine Representation 

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

a. PJM Units 

• synchronous r9tor data 
• excitation system data 
• governor system data 

b. Individual Outside World Units - as above· with at 
least synchronous rote~ data • 
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c. 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 on 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 Terminal 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 gener~ting stations electrically 
close to the Hope Creek/Salem complex will also be 
represented in this manner. 

3. System Load Repre·sentation 

The representat~on of system load will be: 

a. MW load constant current 

b. MVAR load constant impedance 

c. underlying system capacitors will be netted w-i.th 
load 

d. 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 unscheduled 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 

• 

• 

• 
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• 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 transmission 
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-BI'.anchburg 500 kV line. Where 
appropriate, outages of more distant lines 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 Outage 

Remaining 
Faulted Hope Creek 

£!L! Line* Desig. Outlets 

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 
SlX HC-SLM 5037 HC-NF 
52X HC-KNY 5015 HC-NF 

HC-NF 5023 HC-KNY & HC-SLM 

*Fault on HC end of line • 
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IV. 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: 

500-kV Peach Bottom 
Susquehanna 
Keystone/Conemaugh 

230-kV Oyster Creek 
Edge Moor 

138-kV England 

b. Generating unit capability curves for Hope Creek No. l and 
Salem Nos. l and 2 will be prepared to show the unit 
operating limits for all probable system voltages. 

JP/RAL:lh 
8/7/85 

• 

• 

• 
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