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1.0 Summary 

1 1 Introduction 

report contains the results 
and Load Flow Study II 
deal with the System Data, 

The Short 
computer model one-line 

study was performed in 
and based upon data 

1.2 ",,,,-,,,ew.,, and Recommendations 

Recommendations made as 

• The coordination curves 

a Short Circuit Study, Protective 
Oswego PCB 

Study and Protective Device Coordination Study 
computer print outs are In 5 The 

is included under Section 6. 

applicable Standards 
customer and a previous 

the coordination study are on the following 

are located in Section 4. Tabulated recommended 

• 




• 	
RES1JLTS AND RECOMMENDATIONS 

1. 	 Culkin Hall & Penfield Library. The Primary Phase Overcurrent Device does not coordinate 
with the secondary main. The size of the transformers (2000 kVA) located at these buildings 
are 40% of the main (5000 kV A) transformer. Setting the secondary main breaker to get full 
output from the transformer and to coordinate with the downstream feeders, coordination 
between the primary and secondary transformer devices is sacrificed. Since both devices are 
in line with each other and tripping both devices does not effect other branches of the system, 
this misscoordination is acceptable. 

2. 	 Culkin Hall & Penfield Library's largest feeder breaker's instantaneous functions should be 
set to Minimum Setting for proper coordination with the secondary main breaker. 

3 	 Lanigan Hall Secondary Main Breaker is smaller than required for a 1000 kVA transformer. 
This device limits the transformer output to 720 kV A It is also recommended that the LSI 
programmer be replaced with an LS model for better coordination with the downstream 
devices. 

4. 	 Mahar Hall Secondary Main Breaker's LSI programmer is recommended to be replaced with 
a LS model for better coordination with the downstream devices. 

• 
5. Hewitt-1 Secondary Main Breaker LSI programmer is recommended to be replaced with a 

LS model for better coordination with the downstream devices 

6. 	 Hewitt-2 Incoming Primary Phase Overcurrent Device does not coordinate with the 
secondary main breaker. Since this misscoordination does not effect other branches of the 
system and the device does coordinate with the largest feeder breaker, it is acceptable. 

7. 	 Hewitt-2's largest feeder breaker's instantaneous functions should be set to Minimum Setting 
for proper coordination with the secondary main breaker. 

8. 	 Tyler-l Secondary Main Breaker LSI programmer is recommended to be replaced with a LS 
model for better coordination with the downstream devices. 

9. 	 Tyler-l's largest feeder breaker's instantaneous functions should be set to not more than 
5. OX for proper coordination with the secondary main breaker. 

10. Tyler-2 Incoming Primary Phase Overcurrent Device does not coordinate with the secondary 
main breaker. Since this misscoordination does not effect other branches of the system and 
the device does coordinate with the largest feeder breaker, it is acceptable. 

11. 	Seneca Hall Secondary Main Breaker LSI programmer is recommended to be replaced with a 
LS model for better coordination with the downstream devices . 

• 	 continued 



• 
RESULTS AND RECON1MENDATIONS 

( continued) 

12. Pathfinder Secondary Main Breaker LSI progranuner is recommended to be replaced with a 
LS model for better coordination with the downstream devices. 

13. Pathfinder's largest feeder breaker's instantaneous functions should be set to not more than 
7.5X (mid-setting)for proper coordination with the secondary main breaker. 

14. Onondaga Hall Incoming Primary Phase Overcurrent Device does not coordinate with the 
existing secondary main fuse. Since this misscoordination does not effect other branches of 
the system and the device does coordinate with the largest feeder breaker, it is acceptable. 

IS. Oneida Hall Secondary Main Breaker LSI programmer is recommended to be replaced with a 
LS model for better coordination with the downstream devices. 

16. Cayuga Hall Secondary Main Breaker LSI programmer is recommended to be replaced with 
a LS model for better coordination with the downstream devices 

17 Little Page Secondary Main Breaker LSI programmer is recommended to be replaced with a 
LS model for better coordination with the downstream devices. 

• 18. Little Page's largest feeder breaker's instantaneous functions should be set to not more than 
7.5X (mid-setting)for proper coordination with the secondary main breaker. 

• 
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2.0 DATA 

2.1 	 Introduction 

Hammer.Ridley Electric and data was 
were used. 

2.2 

data was obtained the previous study in 1999. 

Phase Symmetrical @ 34.5 kV = 3 MY A 

to Ground Fault 34.5 kV = 1 

Phase XIR Ratio is 8 

to Ground is 11 

• 2.3 	 Overcurrent 

13 Switchgear Main (A Bus & B Bus) 

GE Multilin 

Phase 6 TD Ext. 
5 CT Ratio 

Neutral: 5 TD Ext. 
1200:5 CT Ratio 

• 




• 
3.0 	 STUDY 

3.1 

was performed for two 

a. of malO applied at 

b. basic data required for correct and circuit 

3.2 	 recommendations 

a. 	 power system interconnections, bus and branch 
study, are shown on the PDC Study Model one 

• 
6, 


b. 5 contains the computer printout of the short 


c, contains the computer printouts for 
provides a listing of the devices included in 

which they are applied and their short circuit 
duties, 

on following 
as Satisfactory, 

results of the study: 

were found to be satisfactory, 

U<',WllVv 

This 
the bus location at 

to the calculated 

by study, Devices 
Consider Replacement, 

• 




CAYUGA HALL 


Device Location Voltage Device Description Device Rating Device Duties Device Status 
Device Name M IntAmp Mom Ampl Int Amp Mom Amp 

Cayuga Culler-Hammer DS-416H 

Main SkI 208 Air Circuit Breaker 65kA 65kA 47.8 62.6 kA Satisfactory 

Cayuga C utier -Hammer 

Feeder 208 DK Frame Bkr 65kA 65kA 47.8 kA 62.6 kA Satisfactory 

Cayuga Cutler-Hammer 

Feeder 208 FD Frame Bkr 65kA 65kA 47.8 kA 62.6 kA Satisfactory 

Cayuga Cutler-Hammer 

Feeder 208 JD Frame Bkr 65kA 65kA 47.8 kA 62.6 kA Satisfactory 

• 


• 


• 

DEVICE EVALUATION 



CULKIN HALL 


• 
Device Location 

Device Name 


Culkin 


Main Bkr 


Culkin 


Feeder 


Culkin 


Feeder 


Culkin 


Feeder 


Culkin 


Feeder 


Culkin 


Feeder 


• 

Voltage 
(V) 

Device Description Device Rating 
Int Amp Mom Amp 

Device Duties 
IntAmp Mom Amp 

Device Status 

Cutler-Hammer DS..Q32 

480 

480 

I 

I 

Air Circuit Breaker 

Cutler-Hammer 

FD Provision 

Cutler-Hammer 

65kA 65kA 36.3 kA 48.2 kA Satisfactory 

480 HFD Frame Bkr 65kA 65kA 36.3 kA 48.2kA Satisfactory 

Cutler-Hammer 

480 HJD Frame Bkr 65kA 65kA 36.3 kA 48.2 kA Satisfactory 

Cutler-Hammer 

480 HKD Frame Bkr 65kA 65kA 36.3 kA 48.2 kA Satisfactory 

480 

Cutler-Hammer 

HMDL Frame Bkr I 65kA 65kA 36.3 kA 48.2 kA Satisfactory 

• 

DEVICE EVALUATION 



HEWITT UNION 


Device L 
Device Name M 

Hewitt 1 

Main Bkr Salisfacto 

Hewitt 1 

Feeder 208 DK Frame Bkr 65kA 65kA 47.8 kA 62.6kA 

Hewitt 1 Cutler-Hammer 

Feeder 208 FD Frame Bkr 65kA Satisfactory 

Hewitt 1 

Feeder 208 JD Frame Bkr 65kA 65kA 47.8 kA 62.6 kA Satisfactory 

Hewitt 1 Cutler-Hammer 

Feeder 208 ND Frame Bkr 65kA 65kA 47.8 kA 62.6 kA Satisfactory 

DEVICE EVALUATION 



LANIGAN HALL 


• 
Device Location 
Device Name 

Voltage 
(V) 

Device Description Device Rating Device Duties Device Status 
Int Amp Mom Amp Int Amp Mom Amp 

Lanigan 

Main Bkr 200 

Cutler-Hammer OS-420 

Air Circuit Breaker 65kA 65kA 47.6 kA 62.2 kA Satisfactory 

Lanigan 

Feeder 200 I 
Cutler-Hammer 

FO Frame Bkr 65kA 65kA 476kA 62.2 kA Satisfactory 

Lanigan 

Feeder 200 

Cutler-Hammer 

JD Frame Bkr 65kA 65kA 47.6 kA 62.2 kA Satisfactory 

Lanigan 

Feeder 200 

Cutler-Hammer 

OK Frame Bkr 65kA 65kA 47.6 kA 62.2kA Satisfactory 

Lanigan 

Feeder 200 

Cutler-Hammer 

LO Frame Bkr 65kA 65kA 47.6kA 62.2kA Satisfactory 

Lanigan 

Feeder 200 

Cutler-Hammer 

MOL Frame Bkr 65kA 65kA 47.6 kA 62.2kA Satisfactory 

• 


• 

DEVICE EVALUATION 



PAGE 


• 
Device Location Voltage Device Description Device Rating Device Duties Device Status 
Device Name (V) Int Amp Mom Amp IntAmp Mom Amp 

Little Page 

Main Bkr ?fi'\ 

Cutler-Hammer OS-416H 

Air Circuit Breaker 65kA 65kA 15.8 kA 19.6 kA ry 
Little Page 

Feeder 208 

Cutler-Hammer 

FO Frame Bkr 65kA 65kA 15.8 kA 19.6 kA Satisfactory 

Ltttle Page 

Feeder 208 

Cutler-Hammer 

JD Frame Bkr 65kA 65kA 15.8 kA 19.6 kA Satisfactory 

Ltttle Page 

Feeder 208 
Cutler-Hammer 

OK Frame Bkr 65kA 65kA 15.8 kA 19.6 kA Satisfactory 

• 


• 

DEVICE EVALUATION 



MAHAR HALL 


• 
Device Location Voltage Device Description Device Rating Device Duties Status 
Device Name M Int Amp Mom Amp Int Amp Mom 

Mahar Cutler-Hammer D8-42O 

Main Bkr 200 Air Circuft Breaker 65kA 65kA 36.7 kA 46.3kA 

Mahar Cutler -Hammer 

Feeder 200 FD Frame Bkr 65kA 65kA 36.7 kA 46. Satisfacto 

Mahar Cutler-Hammer 

Feeder 200 kA 65kA 36.7kA tory 

Mahar Cutler-Hammer 

er 200 FD Frame Bkr 65kA 65kA 36.7kA Satisfactory 

Mahar Culler-Hammer 

Feeder 200 OK Frame Bkr 65kA 65kA 36.7kA 46.3 kA Satisfactory 

Mahar 

Feeder 200 kA 65kA 36.7kA 463kA Satisfactory 

Mahar 

Feeder 200 50kA 36,7kA 46,3 kA Satisfactory 

• 


• 

DEVICE EVALUATION 



ONEIDA HALL 


• 
Device La Device Descri Status 
Device Na 

Oneida Cutler-Hammer DS-416H 

Main Bkr 208 Air Circuit Breaker 65kA 65kA 15.8 kA 19.6 kA 

Oneida Culler-Hammer 

Feeder 208 OK Frame Bkr 65kA 65kA 15.8 kA 19.6kA 

Oneida Cutler-Hammer 

Feeder 208 FO Frame Bkr 65kA 65kA 15.8 kA 19.6kA Satisfactory 

Oneida Cutler-Hammer 

Feeder 208 JD Frame Bkr 65kA 65kA 15.8 kA 19.6kA Satisfactory 

• 


• 

DEVICE EVALUATION 



ONONDAGA HALL 


• 


• 


• 

DEVICE EVALUATION 



PATHFINDER 


Device Location Voltage Device Description Device Status 
Device Name (V) 

Pathfinder Cutler-Hammer OS-416H 

Main Bkr 208 Air Circuit Breaker ffikA .8 kA Satisfactory 

Pathfinder Cutler-Hammer 

Feeder 208 FO Frame Bkr ffikA ffikA 15.9 kA 19.8 kA Satisfactory 

Pathfinder Cutler -Hammer 

Feeder 208 .10 Frame Bkr kA 15.9 kA 19.8 kA Satisfactory 

Pathfinder Cutler-Hammer 

Feeder 208 OK Frame Bkr ffikA ffikA 15.9 kA 19.8 kA Satisfactory 

DEVICE EVALUATION 



LIBRARY 


• 
Device Location 
Device Name 

Voltage 

M 
Device Description Device Rating 

Int Amp Mom 
Device Duties 
Amp Mom Amp 

Device Status 

Penfield 

Main BkI" 480 
Culler-Hammer DS-632 

Air Circuit Breaker 65kA 65kA 36.3 kA 49.1 kA Satisfactory 

Penfield 

Feeder 480 

Cutler-Hammer 

HFD Frame Bkr 65kA 65kA 36.3 kA 49.1 kA SatisFactory 

Penfield 

Feeder 480 

Culler-Hammer 

FD Provision 

Penfield 

Feeder 480 
Culler-Hammer 

HJD Frame Bkr 65kA I 65kA 36.3 kA 49.1 kA Satisfactory 

Penfield 

Feeder 480 
Culler-Hammer 

HKD Frame Bkr 65kA 65kA 36.3 kA 49.1 kA Satisfactory 

Penfield 

Feeder 480 

Culler-Hammer 

OK ProllSion 
Penfield 

Feeder 480 
Culler-Hammer 

HMDL Frame Bkr 65kA 65kA 36.3 kA 49.1 kA Satisfactory 

Penfield 

Feeder 480 
Cutler-Hammer 

HND Frame Bkr 65kA 65kA 36.3kA I 49.1 kA Satisfactory 

• 


• 

DEVICE EVALUATION 



SENECA HALL 


• 
Device Location 
Device Name 

Voltage 

M 
Device Descril Device Rating 

Int A Mom Amp 
Device Duties 

Int Amp Mom Amp 
Device Status 

Seneca 

Main Bkr 208 

Cutler-Hammer 08-420 

Air Circuit Breaker 65kA 65kA 36.8 kA 464kA Satisfactory 

I 
Seneca 

Feeder 208 

Cutler-Hammer 

DK Frame Bkr 65kA 65kA 36.8kA 464kA Satisfactory 
Seneca 

Feeder 208 

Cutler-Hammer 

FD Frame Bkr I55kA 65kA 36.8kA 46.4kA Satisfactory 
Seneca 

Feeder 208 

Cutler-Hammer 

JO Frame Bkr 65kA I55kA 36.8 kA 46AkA Satisfactory 
Seneca 

Feeder 208 

Cutler-Hammer 

LD Frame Bkr I55kA 65kA 36.8kA 46.4kA Satisfactory 

• 


• 

DEVICE EVALUATION 



TYLER HALL 


• 
i Device Location Voltage Device Description Device Rating Device Duties Device Status 
Device Name M Int Amp Mall ntAmp Mom Amp 

Tyler 1 Cutler-Hammer OS-632 

Main Bkr 208 Air Circuit Breaker 65kA 65kA 47.7 kA 622kA ", -. , y 

I 
Tyler 1 Cutler-Hammer 

Feeder 208 FD Frame Bkr 65kA 65kA 4 ,1\ Satisfactory 

Tyler 1 utler-Hammer 

Feeder JD Frame Bkr 65kA 65kA 47.7 kA Satisfactory 

Tyler 1 Cutler-Hammer 

Feeder 208 OK Frame Bkr 65kA 65kA 47.7 kA 62,2 kA Satisfactory 

Tyler 2 Cutler-Hammer F03225 

Main Bkr 480 Air Circuit Breaker 25kA 25 kA I 6kA 7,7kA Satisfactory 

Tyler 2 Cutler-Hammer 

Feeder 480 MOL Frame Bkr 50kA 50kA 6kA 7,7 kA Satisfactory 

Tyler 2 Cutler-Hammer 

Feeder 480 NO Frame Bkr 50kA 50kA 6kA 7.7 kA Satisfactory 

• 


• 

DEVICE EVALUATION 



VISTA SWITCHGEAR 


• 


• 


Device Location 
Device Name 

Voltage 
(kV) 

Device Description Device Rating Device Duties Device Status 
Int Amp Mom Amp Int Amp Mom Amp 

Cayuga 

13.2 

S&C Vista 

Switchgear 12.5 kA 12.5 kA 2.2 kA 3.3kA Satisfactory 

Culkin 

13.2 

S&C Vista 

Switchgear 12.5 kA 12.5 kA 2.2 kA 4.0kA Satisfactory 

Hewitt 

13.2 

S&C Vista 

Switchgear 12.5 kA 12.5 kA 2.3kA 4.9kA Satisfactory 

Lanigan 

13.2 

S&C Vista 

Switchgear 12.5 kA 12.5 kA 2.3 kA 4.6 kA Satisfactory 

Little Page 

13.2 

S&C Vista 

Switchgear 12.5 kA 12.5kA 2.3kA 3.3kA Satisfactory 

Mahar 

13.2 

S&C Vista 

Switchgear 12.5 kA 12.5 kA 2.2 kA 3.9kA Satisfactory 

Oneida 

13.2 

S&C Vista 

Switchgear 12.5 kA 12.5 kA 2.3kA 3.2 kA Satisfactory 

Onondaga 

13.2 

S&C Vista 

Switchgear 12.5 kA 12.5 kA 2.3kA 3.5kA Satisfactorf 

PathNnder 

13.2 

S&C Vista 

Switchgear 12.5 kA 12.5 kA 2.2 kA 3.6kA Satisfactory 

Penfield 

13.2 

S&C Vista 

Switchgear 12.5kA 12.5 kA 2.3kA 4.9kA Satisfactory 

Seneca 

13.2 

S&C Vista 

Switchgear 12.5kA 12.5kA 2.2 kA 3.9kA Satisfactory 

Tyler 1 

13.2 

S&C Vista 

Switchgear 12.5kA 12.5kA 2.2 kA 4.3kA Satisfactory 

Tyler 2 

13.2 

S&C Vista 

Switchgear 12.5kA 12.5 kA 2.2 kA 4.3 kA Satisfactory 

• 

DEVICE EVALUATION 



4.0 COORDINATION STUDY 

4.1 	 Objective 

coordination Study was perfonned to detennine proper sizes, ratings and 
of protective to optimum protection and in under 

was accomplished by starting at the 480 Volt level, and ending the 
13.2kV feeder device. 

Coordination Curves 

a. 	 coordination curves are III section following the commentary. Each 
curve is accompanied by TCC and protective device calculation 

b. 	 coordination curves are plotted on log-log paper as time versus 
current magnitude to show protective device characteristics and coordination 
among protective devices. 

c. 	 Consideration was given to both selective isolation faults and maXlmum 
protection of equipment such as cables, and nurumum 

of equipment is outlined in ANSI 
Standards. 

d. 	 The fault currents shown on the curves were derived from the Short Circuit Study. 

e. 	 All were selected or set to achieve optimum protection and selectivity. 



• • 

- -

I 
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oName/Type Cl)Description Test PointsSettingsCT Ratio 
T, 
)..3A-50/51 ~MULTIL~ . _ _ _ _. __ ___ ~_. ._.__l9~PiCk~~~25 _ _ _ _ _._,@~ . OX, 6.977s i ~ 

c..:>@5.0X, 0.990s ~ I[SR750f760 Feeder Relay 5A Ext Inverse 4.0; 10 
m 

3A-51G OC Pickup 10 @?OX, 5.4_0~~ 1 ~ 
0 - ~_._. __ - ,- -- .. - -- -- -- - - - -_. -.- ' 0> 

I --.- 'I~~' @5.0X, 0.767s WExt Inverse 3.1; 1.0 
oc 
W4A-50/51 MULTIUN 200A DC Pickup 125 ~OX. 6 .9775 
Cl) 

'-- - --- -- f------ - __ 0 -'-.- .. -  5A- ' -:E~ In~~~s~-4.0:-1.0 - o_-o '-'~OX, 0.990s I 
0> 

SR750f760 Feeder Relay 

4A-51G ~_Of\_. ___ IQ9_ F?~Ck~P_~0 _ _ _ _ '~J:Q.~5A07~1--- _. - - --- - ~.-

5A Ext Inverse 3.1; 10 @5.0X, 0.7675 
;;0 

o48-50/51 MULTILIN 200A ~X,-6..:.977~_J egcX!~ku~l:.?~ _ __- . -  ... - .--- .- - - -- -- -- - . _._ - -  m 
@5.0X, 0.990s ><SR750f760 Feeder Relay Ext Inverse 4.0; 1.0SA 

r:r; 
r48-S1G SOA OC Pickup 1.0 ~@2.0X, 5.4075 m ..- ". -_.- - --.- ----~ --- - - -- .- -~ - (')- - .- -- - - :-- _.-.- - - -_.-- ' - _. _ - " 

@5.0X, 0 .767s ::c 
-lExt Inverse 3.1; 1.0SA 

38-50/51 !MULTILIN 200A OC Pickup 1.25 @2 . 0X-,--6 .~77~ 
(') 

,,  ._- .  .. ' .- ...- - . - ._- ..- -- . - ------ "·1- - .. . -' " 
@S.OX, 0.990s 

I 
SR7S0f760 Feeder Relay 5A Ext Inverse 4.0; 1.0 

3B-51G SOA O~_Pickup 1q _ - _ ___ _1~2. 0X, 5407s--0'_ . t--- -.- --- - .... - - . -- --- - "- - - 

<:> 
0> 
"
N 
:" 
'-. 

oRELAY SETTINGS 
... 
..... 

5A .j.Ext Inverse 3. 1; 1.0 @5.0X, 0.767sj 
oSEE ATTACHED RELAY SETIING SHEETS Vl 

--- -~- - - ~ -- ----- ~ -
tTl 
C'l 
o 
o 
;>
c: 
t'1 
:r: 

t§l 
o 
o 

'" 
o 
o 
N 



Recommended Protective Relay MULTILIN SR 750 Settinl~s 
13.2 KV PFpl BUS - Feeder Circuit Breaker 3A, 3B, 4A & 4B 

.. 

S2 SYSTEM SETUP 

Sensing 

Line 

Sensing 

Power 

PHASE CT PR1\tARY: Range: 1-50000, in steps of I A 

GROUN'D CT PRJMARY: Range: 1-50000, in steps of 1 A 

SENSTV GND PRJMARY; Range: 1·50000, in steps of 1 A 

VT COl\.~'ECTION TYPE: Range: None, Wye, Delta 

;-';01l,1INAL VT SECO"''DARY VOLTAGE: Range: 50,0 TO 240,0 steps of 0,1 V 

VTRATlO: Range: La 5000,0, in steps of 0,1 V 

VT CO!,--;'NECTlON TYPE: Range: Van, VOO, Ven, Vab, 

NO~llNAL VT SECONDARY VOLTAGE Range: 50,0 TO 240,0 in steps of 0,[ V 

VT RATIO: Range; La  5000,0, in steps 0[0.1 V 

NOlvllNAL FREQlrENCY: Range: 25 I Hz 

PHASE SEQUENCE: Range: ABC. ACB 

COST OF ENERGY: Range: 1.0 25,0, in steps 0[0.1 cikw'h 

200 

50 

N/A 

\\YE 

66.0 

110.0 

NtA 

N/A 

NtA 

60 

ABC 

Others) 



Recommended Protective Relay MUL TILIN SR 750 Settings 
13.2 KV PF-l BUS - Feeder Circuit Breaker 3A, 3B, 4A & 4B 

RecommendedRelayirem Program Menu Display 
SettingsRangesNo. Def2UIt Setting 

~INTS - S5 PROTECTION 

OVERCURRENT 
TripRange: Disabled, Trip, Trip & AR, Alarm, Control Phase PHASE TIME OC I F~L IIVI". 

(by Othe!":!)Range: Any Combination ofthe 3 - 7 Auxiliary Relays Overcurrent PHASE TIME OC 1 RELAYS (3-1): 

1.25 x crRange: 0.05 to 20.00 in steps of 0.0 I x CT Relay PHASE TIME OC I PICKUP: 

Ext InverseRange: Ext inverse, Very lnverse, Norm lnv, .. . Flex Curve B (51 PI) PHASE TIME OC 1 CURVE: 

4.00Range: 0.00 to 100.00 in steps 0[0.0 IPHASE TLVlE OC I :VruTIPLlER: 

Instantaneous Range: Instantaneous, LinearPHASE TIME OC 1 RESET: 

DisabledRange: Disabled, FOIWard, Reverse"PHASE TIME OC I DIRECTION: 

IRange: Enabled, Disabled PHASE TIME OC I VOLTAGE RESTRAINT: 
DisabledPhase Range: Disabled, Trip, Trip & AR, Alarm. Control PHASE [NST OC 1 FUNCTION: I 

Instantaneous Range: Any Combination ofthe J - 7 Auxiliary Relays PHASE fNST OC 1 RELAYS (3-1): 

I
Overcurrent Range: 0.05 to 20.00 in steps of0.0 I x CT PHASE fNST OC I PIC Kl.JP: 

Relay PHASE fNSTOC I DELAY: Range: 0.00 to 600.00 in steps of0.0 I s 

(50PI ) PHASE INST OC lOPERATION: Range: Any On.; An y Two, All Three 

PHASE fNST OC I DIRECTION: Range: Disabled. Forward, Reverse' 

Phase PHASE TIME OC 2 FUNCTION: Range: Disabl~d, Trip, Trip & AR, Alarm, Control Disabled 

I,~,~,,~'" PHASE TIME OC 2 RELAYS (3-1): Range: Any Combination of th e 3 - 7 Auxiliary Relays 

Relay PHASE TIlviE OC 2 PICKUP: Range: 0.05 to 20.00 in step~ of 0.0 I x CT 

(5 1P2) PHASE TllvlE OC 2 CUR VE: Range: Ext Inverse, Very Inverse. Norm Inv, .. . Flex Curve B 

IPHASE TLVlE OC 2 IvruTIPLIER: Range: 0.00 to 100.00 in steps of 0.01 

PHASE TIME OC 2 RESET: Range: Instantaneous, Linear 

PHASE TIME OC 2 DIRECTION: Range: Disabled, F oIWard, Reverse' 

PHASE TIlviE OC 2 VOLT AGE RESTRAINT: Range: Enabled, Disabled 

Phase 
 PHASE fNSTOC 2 FUNCTION: Range: Disabled, Trip, Trip & AR, Alarm, Cootrol Disabled 

Instantaneous PHASE lNST OC 2 RELAYS (3 -1): Range: Any Combination of the 3 - 7 Auxiliary Relays 

Over-current PHASE fNST OC 2 PICKlJP: Range: 0.05 to 20.00 in steps of0.01 x CT I 
Relay PHASE [NST OC 2 DELAY: Range: 0.00 to 600.00 in steps of 0.0 1 s 

(50P2) IPHASE INST OC 20PERA.TION: Range: Any One, Any Two, All Three 

PHASE INST OC 2 DIRECTION: Range: Disabled, Forward, Reverse' 

* H Direction set at REVERSE, then set the phase djrectional control element 67P below 
Phase 

Directional 

Overcurrent 

~ Rei" 
(67P) 

PHASE DIRECTIONAL FUNC1"ION: 

PHASE DIRECTIONAL RELAYS (3-1): 

PHASE DIRECTIONAL MTA: 

MlNIMUM POLARIZATING VOLTAGE: 

BLK OC WHEN VOLT IviEM EXPIRES: 

Range: Disabled., Alann, Control 

Range: Any Combination oftbe 3 - 7 Auxiliary Relays 

Range: 0 to 359 lead in steps of 10 

Range: 0.00 to 1.25 in steps of 0.0 I x vr 

Range: Disabled, Enabled 

Disabled 
I 


1 



Recommended Protective Relay MUL TILIN SR 750 Settings 
13.2 KV PF-1 BUS - Feeder Circuit Breaker 3A, 3B, 4A & 4B 

I. Item Program Menu Display Relay Recommended 
No. Default Setting Ranges Settings 

.~OVERCURRENT 
Neutrall\rEUTRAL T oc I FUNCTION: Range: Disabled, Trip, Trip & AR, Alann, Control Disabled 

Over-current l\'EUTRAL TIME OC I RELAYS (3·7): Range: Any Combination ofthe 3 - 7 Auxiliary Relays 

Relay NEUTRAL TIME OC I PICKUP: Range: 0.05 to 20.00 in steps 0[0.01 x CT 

(51 NI) NEUTRAL 1TIvIE OC I CURVE: Range: Ext Inverse, Very Inverse, Norm Inv, ... Flex Curve B 

NEUTRAL TI1vIE OC 1 MUTlPLlER: Range: 0.00 to 100.00 in steps of 0.01 

NEUTRAL TINIE OC I RESET: Range: Instantaneous, Linear 

NEUTRAL TI/\,IE OC I DIRECTION: Range: Disabled, Forward, Reverse' 

:Neutral NE1.JTRAL INST OC I F1.J}JCTION: Range: Disabled, Trip, Trip & AR., Alarm. Control Disabled 

Instantaneous NEUTRAL INST OC I RELAYS (3-7): Range: Any Combination of the 3 - 7 Auxiliary Relays I 
Over-current NEUTRAL INST OC I PICKUP : Range: 0.05 to 20.00 in steps 0[0.0 I x CT 

Relay NEUTRAL INST OC I DELAY: Range: 0.00 to 600.00 in steps 0[0.0 I s 

(SONI) NEUTRAL rNST OC I OPERATION: Range: Any On e, Any Two, All Three 

l\'E1...'TRAL INST OC I DIRECTION: Range: Disabled, Forward, Reverse* 

Neutral Ntl.JTRAL TINIE OC 2 FUNCTI01": Range: Disabled, Trip, Trip & AR.. Alarm, Control Disabled 

Overcurrent NEUTRAL TL'.-IE OC 2 RELAYS (3-7): Range: Any Combination of the 3 - 7 Auxiliary Relays 

Relay NEuTRAL TIME OC 2 PICKUP: Range: 0.05 to 20.00 in steps 01'0.01 x CT 
I 
:(51N2) NEuTRAL TIME OC 2 CURVE: Range: E.Xl Inverse. Very Inverse, Norm lnY, ... Flex Curve B 

NEUTRAL TI1vlE OC 2 MVTIPLIER: Range: 0.00 to 100.00 in steps of 0.01 
I 

NEuTRAL TlME OC 2 RESET: Range: Instantaneous, Linear 

NEUTRAL TIME OC 2 DIRECTION: Range: Disabled, Forward, Reverse' 

Neutral Range: Disabled, Trip, Trtp & AR.. Alarm, Control Disabledl\'EllTRAL INST OC 2 FUNCTION: 

Instantaneous Range: Any Combination of the 3 - 7 Auxiliary Relays NEUTRAL INST OC 2 RELAYS (3-7): 

Overcu rrent Range: 0.05 to 20.00 in steps of 0.0 I x CTNEUTRAL INST OC 2 PICKUP: 
! 

Relay Range: 0.00 to 600.00 in steps of 0.0 1 s NEUTRAL INST OC 2 DELAY: 

(50N2) Range: Any One, Any Two, All ThreeNEUTRAL INST OC 2 OPERATION: , 
NEUTRAL INST OC 2 DIRECTION: Range: Disabled, Forward, Reverse' 

'" If Direction set at REVERSE, tben set tbe neutral directional control element 67N below 
Neutral NEUTRAL DIRECTIONAL FUNCTION: Range: Disabled, AJann, Control Disabled I 

Overcurr enl NEUTRAL DIRECTIONAL RELAYS (3-7): Range: Any Combination ofthe 3 - 7 Auxiliary Relays 

Relay NEUTRAL DIRECTIONAL MTA: Range: 0 to 359 lead in steps of 10 

I 
(67N) 1vfINIMUM POLARlZATING VOLTAGE Range: 0.00 to I.25 in steps 0[0.0 I x VT 

i 



Recommended Protective Relay MUL TIL IN SR 750 Settings 
13.2 KV PF-l BUS - Feeder Circuit Breaker JA, JB, 4A & 4B 

I 
Item 
No. 

OVERCURRENT - Set this relay ooly if there is the external CT connected at GI0 and BI0 tenninals I 
Ground GROUND TL\'[E OC FUNCTION: Range: Disabled, Trip, Trip & AR, Alarm, Control Trip 

Overcu rrent GROUND TIME OC RELAYS (3 ·7): Range: Any Combination ofthe 3 - 7 Auxiliary Relays (by Others) 

Relay GROUND TItvIE OC PICKUP: Range: 0.05 to 20.00 in steps of 0.01 x CT 1.0 ~ cr 

(5IG) GROUND TIME OC CURVE: Range: EXl Inverse, Very Inverse, Norm !nv, ... Flex Curve B Ext. Inverse 

GROUND THvIE OC MUTIPLlER: Range: 0.00 to 100.00 in steps of 0.01 3.1 

GROUND TI:VIE OC RESET Range: Instantaneous, Linear Instantaneous 

Program Menu Displlly Reilly 
Default Setting Ranges 

Recommende<l 
Settings 

I 
Ground Range: Disabled, Trip, Trip & AR, Alarm, Control Disabled IGROUND INST OC Flfi\:CTION: 

Instantaneous Range: Any Combination of the 3 - 7 Auxiliary Relays GROUND INST OC RELAYS (3 ·7): I 
Overcurrent Range: 0.05 to 20.00 in steps of 0.01 x CTGROUND INST OC PICKUP: I

Relay Range: 0.00 to 600.00 in steps of 0.01 s GROUND INST OC DEL\.Y: 

(50G) I 

SENSITIVE GROUND OVERCURRENT - Set this relay only if there is the external CT connected at GI0 and BI0 tenninals 

DisabledSensitive Range: Disabled, Trip, Trip & AR, Alarm, Control SENSTV GND THvIE OC FUNCTION: 

Range: An y Combination of the 3 -7 AJJxi liary Relays Ground SENSTV GND TTh,IE OC RELAYS (3-7): 

Range: 0.005 to 1.000 in steps of 0.00 I Overcurrent SE:\STV GND TltvIE OC PICKUP: 

Range: EXl Inverse, Very Inverse, NormRelay SENST V Gi\.TD TItvIE OC CURVE: 

(51SG) Range: 0.00 to 100.00 in steps of 0.0 1 SENSTV GND TItvIE OC tvI1TTIPUER: I 
I 

SENSTV GND Tl tvIE OC RESET: Range: Instantaneous. Linear 
I 
IRange: Disabled, Forward, Reverse* SENS TV GND TIlvIE OC DIRECTION: 
! 

DisabledSensitive SENSTV GND INST OC FUNCTION: Range: Disabled, Trip , Trip & AR. Alarm 

Range: Any Combination of the 3 - 7 Auxiliary Relays Ground SENSTV GND INST OC RELAYS (3-7): 

!Instantaneous Range: 0.05 to 20.00 in steps of 0.0 I x CTSENSTV GND INST OC PICKtJP: 

Ove.-current Range: 0.00 to 600.00 in steps of001 sSENSTV GND INST OC DELAY: 

Relay SEi\.'STV GND INST OC DIRECTIOi\T Range: Disabled. Forward, Reverse' 
I 
,(50SG) 
I 

* If Direction set at REVERSE, then set the ground directional control element 67SG below 
DisabledSensitive Range: Disabled, Alarm, Control SENSTV GND DIRECTIONAL FtJNCTION: 

Ground Range: Any Combination of the 3 - 7 Auxiliary RelaysSENSTV GND DIRECTIONAL RELAYS (3-7): 

Overcurrent Range: Voltage, Current SENSTV GND POLARlZING 

Relay Range: 0 to 359 lead in steps of 10SENSTV GND DIRECTIONAL MTA 

(67SG) Range: 0.00 to 1.25 in steps of 0.01 x VIMINIlvruM POLARlZATING VOLTAGE: 

• 




Recommended Protective Relay MUL TaIN SR 750 Settings 
13.2 KV PF-l BUS - Feeder Circuit Breaker 3A, 3B, 4A & 4B 

RecommendedRelayProgram Menu DisplayItem SettingsRangesDefault Setting
\ No. 

SEQUENCE OVERCURRENT 

TripRange: Disabled, Trip, Trip & AR,Marm,ControlNEG SEQ TUvIE OC I FUNCTION: ve 

(by Others)Range: Any Combination of the 3 - 7 Am,;liary Relays l\.f£G SEQ TLVIE OC I RELAYS (3-7): Sequence 

0.75 xCTRange: 0.05 to 20.00 in steps of0.0 I x CTNEG SEQ TI.ivIE OC I PICKUP: Time 

Very inverseRange: Ext Inverse, Very Inverse, Norm Inv, __ . Flex Curve B NEG SEQ TIME OC I CURVE: Over-current 

2.0Range: 0.00 to 100.00 in steps of 0.0 I NEG SEQ Tliv1E OC 1 MUTIPLIER: Relay 

InstantaneousRange: Instantaneous, Linear NEG SEQ TIME OC I RESET: (46/5IPI) 

DisabledRange: Disabled, Forward, Reverse'NEG SEQ TUv!E OC I DIRECTION: 

DisabledRange: Disabled, Trip, Trip & AR, Alarm NEG SEQ TI1vlE OC 1 FUNCTION: Negative I 
Range: Any Combination of the 3 - 7 Auxiliary Relays NEG SEQ TL.'.-lE OC I RELAYS (3-7): Sequence 

IRange: 0.05 to 20.00 in steps of 0.0 1 x CTNEG SEQ TIME OC I PICKUP: Time 
I 

Range: Ext Inverse. Very Inv, Norm m" __ . Flex Curve B ",'£G SEQ TIME OC I CUR VEeOvercurrent 

! 
Range: 0.00 to 100.00 in steps of 0.0 1 Relay NEG SEQ TIME OC I IvIULTIPLIER: 

Range: Instantaneous, Linear(46/51P2) NEG SEQ TI1vlE OC 1 RESET: 

Range: Disabled, forwarcL Reverse' NEG SEQ TT:vlE OC I DIRECTION: 

DisabledRange: Disabled, Trip , Trip & AR. Alarm Negative "f£G SEQ INST OC fUNCTION: 

Range: Any Combination of the J - 7 Auxiliary Relays Sequence • lEG SEQ INST OC RELAYS (3-7): 

Range: 0.05 to 20.00 in steps of0.01 x CTNEG SEQ INST OC PICKUP: 

,~.~u,,~u, NEG SEQ INST OC DELAY: Range: 0.00 to 600.00 in steps of 0.0 I s 

Relay NEG SEQ INST OC DIRECTION: Range: Disabled, f orwarcL Reverse- I 
(46150) I 

" If Direction set at REVERSE, then set the negative sequence directionaJ control element 46/67P below 
Negative NEG SEQ DIRECTIONAL FUNCTION: Range: Disabled, Alarm, Control Alarm 

Sequence 

Directional 

NEG SEQ DIRECTIONAL RELAYS (3-7): 

NEG SEQ DIRECTIONAL MY A: 

Range: Any Combination ofthe 3 - 7 Auxiliary Relays 

Range: 0 to 359 lead in steps of 10 

(by Others) 

0.10 I VT 
I 

Overcurrent MTh1!\-fLw[ POLARlZATlT':G VOLTAGE: Range: 0.00 to 1.25 in steps of 0.01 .x \) 2.0 s 

Relay 

(46 /67P) 

NEGATIVE SEQUENCE VOLTAGE 

Negiltlve NEG SEQ VOLTAGE FUNCTION: Range: Disabled, Alarm, Control Alann 

Sequence NEG SEQ VOLTAGE RELAYS (3-7): Range: An y Combination of the 3 - 7 Auxiliary Relays (by Others) 

Voltage ",'£G SEQ VOLTAGE PICKUP: Range: 0.00 to 1.25 in steps of 0.0 1 x VI 0.10 x VT 

Relay NEG SEQ VOLTAGE RELAY: 2_0 sRange: 0.00 to 600.0 in steps of 0.1 s 

• 
(47) 

i 

I 



Recommended Protective Relay MULTll..IN SR 750 Settings 
13.2 KV PF-l BUS - Feeder Circuit Breaker 3A, 3B, 4A & 4B 

Item 
No. 

Program Menn Display 
Default Setting 

Relay 
Ranges 

Recommended 
Settings 

LTAGE 
Bus BUS UNDERVOLTAGE L FUNCTION: Range: DisabLed, Trip , Alarm, Coolrol Trip 

Unde.-voltage BUS UNDERVOLTAGE I RELAYS (3-7): Range: Any Combination of the 3 - 7 Auxiliary Relays (by Others) 

Relay BUS I..,'NDERVOLTAGE I PICKUP: Range: 0.00 to 1.25 in steps of 0.0 I x VI 0.751: VT 

(27-1 ) BUS UNDERVOLTAGE I CURVE: 

BUS U1\'DERVOLTAGE I DELAY: 

Range: DefInite Time, Inverse Time 

Range: 0.00 to 6000.00 in steps of 0.01 s 

Inverse Time 

0.00 
I 
I 

PHASES REQulRED FOR OPERATION: Range: Any One, Any Two, All Three Auy One 

Bus 

~IIJ'.,lMUM OPERATING VOLT AGE: 

BUS IDIDERVOLTAGE 2 FUNCTION: 

Range: 0.00 to 1.25 in steps of 0.0 I x VI 

Range: Disabled, Trip, Alarm, Cootrol 

0.5.1 VT 

Disabled 

Uodervoltage BUS u'NDER VOLTAGE 2 RELAYS (3-7): Range: Any Combination ofthe 3 - 7 Au~";liary Relays 

Relay BUS UNDERVOLTAGE 2 PICKUP: Range: 0.00 to 1.25 in steps of 0.0 I x VT 
! 

(27-2 ) BUS L"\.1)ERVOLTAGE 2 CURVE: Range: Defmite Time, Inverse Time 

BUS UNDERVOLTAGE 2 DELAY: Range: 0.00 to 6000.00 in steps of 0.01 s 

PHASES REQUJRED FOR OPERATION: Range: Any One, Any Two, All Three 

Line 

MIN1MUM OPERATING VOLTAGE: 

LI1'iE UX DERVOLTAGE 3 FUNCTION: 

Range: 0.00 to 1.25 in steps of 0.0 I x VT 

Range: Disabled, Trip , Al arm, Cootrol Disabled 

Undervottage LIN'E UNDERVOLTAGE 3 RELAYS (3-7): Range: Any Combinatioo ofthe 3 - 7 Auxiliary Relays 

Relay LINE UNDERVOLTAGE 3 PICKUP: Range: 0.00 to 1.25 in steps of 0.01 x VT 

(27-3 ) LIi'J'E UNDERVOLTAGE 3 CURVE: Range: Definite Time, Inverse Time 

LINE U1\'DER VOLTAGE 3 DELAY: Range: 0.00 to 600.00 in steps of 0.0 I s 

Line 

MTh'lMUM OPERATING VOLT AGE: 

LIN'E UNDERVOLTAGE 4 FUNCTION: 

Range: 0.00 to 1.25 in steps of 0.01 x VT 

Range: Disabled, Trip , Alarm, Control Disabled 

I 
I 

Undervoltage LIN'E U1\'DER VOLTAGE 4 RELAYS (3-7): Range: An y Combination ofthe 3 - 7 Au.xiliary Relays 

Rela y Ll1\f£ UNDERVOLTAGE 4 PICKUP: Range: 0.00 to 1.25 in steps of 0.01 x VT 

(27-4) LINE UNDERVOLTAGE 4 CURVE: Range: Defmite Time, Inverse Time 

UNE lJ'NDERVOLTAGE 4 DELAY: Range: 0.00 to 600.00 in steps of 0.0 I s 

Overvoltage 

Rela y 

MINlMU1v! OPERATING VOLT AGE: 
OVER VOLTAGE I FUNCTION: 

OVER VOLTAGE I RELAYS (3 -7): 

Range: 0.00 to 1.25 in steps of 0.0 I x VT 
Range: Disabled, Trip, Alarm, Control 

Range: Any Combination ofthe 3 - 7 Auxiliary Relays 

AJann 

(by Others) 

I 

I 
(59-1 ) Ov'ERVOLTAGE I PICKUP: Range: 0.00 to 1.25 in steps of 0.0 I x VI 1.20 x VT 

OVER VOLTAGE I DELAY: Range: 0.00 to 600.00 in steps of 0.0 I s 2.0 s 

PHASES REQUJRED FOR OPERATION: Range: Any One, Any Two, All Three AuyOne I 
Overvoltage OVER VOLTAGE 2 FUNCTION: Range: Disabled, Trip, Alann, Control Disabled 

Relay OVER VOLTAGE 2 RELAYS (3-7): Range: Any Combination ofthe 3 - 7 Auxiliary Relays 

(59-2) OVERVOLT AGE 2 PICKUP: Range: 0.00 to 1.25 in steps of 0.01 x VT 

~ 
OVERVOLTAGE 2 DELAY : 

PHASES REQUIRED FOR OPERATION: 

Range: 0.00 to 600.00 in steps of0.01 s 

Range: Any One, An y Two, All Three 



Recommended Protective Relay MULTTI.,IN SR 750 Settings 
13.2 KV PF-l BUS - Feeder Circuit Breaker 3A, 3B, 4A & 4B 

Item 
No. 

Relay 

(81Ul) 

Und.".frequency 

Relay 

(SIU2) 

Prognm Menu Display 
Default Setting 

Y 1 FUNCTION: 

UNDERfREQUENCY 1 RELAYS (3-7): 

UNDERfREQUENCY 1 PICKUP: 

UNDERfREQUENCY 1 DELAY: 

MINlMUM OPERATING VOLTAGE: 

}YlINI~fUNl OPERATING CURRENT 

UNDERfREQUENCY 2 F 

UNDERfREQUENCY 2 RELAYS (3-7) 

DERFREQUENCY 2 PICKUP: 

UNDERfREQUENCY 2 DELAY 

:V[J)..'l~rUNI OPERAT1J':G VOLT AGE: 

Relay 
Ranges 

Range: Disabled, Trip, Alarm, Control 

Range: Any Combination ofthe 3 - 7 Auxiliary Relays 

Range: 20.00 TO 65.00 in steps of 0.01 Hz 

Range: 0.00 to 600.00 in steps of0.01 s 

Range: 0.00 to 1.25 in steps of 0.01 x VT 

Range: 000 to 20.00 in steps of 0.01 x CT 

Range: Disabled, Alarm, Con tro I 

Range: Any Combination ofthe 3 - 7 Auxiliary Relays 

Range: 20.00 TO 65.00 in steps of 0.0 1 Hz 

Range: 0.00 to 600.00 in steps of 0.0 1 s 

Range: 000 to 1.25 in steps of 0.0 1 x VT 

Recommended 
Settings 

Disabled 

Disabled 

MIN1MUNI OPERATING CURREl\'T: Range: 0.00 to 20.00 in steps of0.01 x CT 

Frequency FREQUENCY AY FUNCTION: Range: Disabled. Trip, Alarm, Control Disabled 

Decay fREQUENCY DECAY RELAYS (3-7): Range: Any Combination of the 3 - 7 Auxiliary Relays 

Relay FREQUENCY DECAY RATE: Range: 0.1 to 5.0 in steps of 0.1 HzJs 

(SID) FREQUENCY DECAY PICKUP: Range: 20.00 TO 65.00 in steps of 0.0 I Hz 

FREQUENCY DECAY DELAY: Range: 0.00 to 600.00 in steps of 0.01 s 

MlN1lvfUM OPERATING VOLTAGE: Range: 0.00 to 1.25 in steps of 0.0 1 x VT 

MINIMl]lvl OPERATING CURRENT: 0.00 to 20 .00 in of 0.01 x CT 

BREAKER FAILURE 

Break.". DIRECTIONAL FUNCTION: Range: Disabled, Trip , Alarm, Control Disabled 

Failure NE If RAL DIRECTIONAL RELAYS (3-7): Range: Any Combination of the 3 - 7 Auxiliary Relays 

Relay BREAKER FAILURE DELAY: Range: 0.03 to 1.00 in steps of 0.01 S 

(50BF) BREAKER F AI LljRE CURRENT: Range: 0.05 to 20.00 in steps of 0.01 x CT 

• 




VISTA SETTINGS 


• 
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NameIType 

Penfield Library 

PEN-SO/S1 

PEN-S1G 

Hewitt Union #1 

HEW-1-S0/51 

HEW-1-S1G 

1000 kVA Xfmr 

Hewitt Union #2 

HEW-2-S0/S1 

HEW-2-51G 

SOO kVA Xfmr 

Tyler Hall 

TY -1-50/51 

TY-1-51G 

1000 kVA Xfmr 

Tyler Hall 

TY-2-50/51 

TY-2-S1G 

225 kVA Xfmr 

Seneca Hall 

SEN-SO/51 

SEN-51G 

Culkin Hall 

CULK-50/51 

CULK-51G 

Description 

S&C Vista 

TCC Curve Type 

Min Pickup (amps) 

Inst. Pickup (kA) 

Definite Time (ms) 

S&C Vista 

TCC Curve Type 

Min Pickup (amps) 

Inst. Pickup (kA) 

Definite Time (ms) 

S&C Vista 

TCC Curve Type 

Min Pickup (amps) 

Inst. Pickup (kA) 

Definite Time (ms) 

S&C Vista 

TCC Curve Type 

Min Pickup (amps) 

Inst. Pickup (kA) 

Definite Time (ms) 

S&C Vista 

TCC Curve Type 

Min Pickup (amps) 

Inst. Pickup (kA) 

Definite Time (ms) 

S&C Vista 

TCC Curve Type 

Min Pickup (amps) 

Inst. Pickup (kA) 

Definite Time (ms) 

S&C Vista 

TCC Curve Type 

Min Pickup (amps) 

Inst. Pickup (kA) 

Definite Time (ms) 

Phase 

Tap 

1S0 

Off 

Off 

Tap 

1S0 

Off 

Off 

E 

6S 

N/A 

N/A 

Tap 

1S0 

Off 

Off 

Tap 

65 

Off 

Off 

Tap 

150 

Off 
Off 

Tap 

150 

Off 
Off 

Ground 

Tap 

SO 

Off 

Off 

Tap 

SO 

Off 

Off 

N/A 

N/A 

N/A 

N/A 

Tap 

SO 

Off 

Off 

Tap 

50 

Off 

Off 

Tap 

50 

Off 

Off 

Tap 

50 

Off 

Off 

• 


I 



VISTA SETTINGS 


• 


• 
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Nameffype 

Lanigan Hall 

LAN-50/51 

LAN-51G 

Mahar Hall 

MAHAR-50/51 

MAHAR-51G 

Ononaga Hall 

ONON-50/51 

ONON-51G 

Oneida Hall 

ONEIDA-50/51 

ONEIDA-5 1G 

Little Page 

LP-50/51 

LP-51G 

Cayuga Hall 

CA YUGA-50/51 

CAYUGA-51G 

Pathfinder 

PATH-50/51 

PATH-51G 

Description 

S&C Vista 

TCC Curve Type 

Min Pickup (amps) 

Inst. Pickup (kA) 

Definite Time (ms) 

S&C Vista 

TCC Curve Type 

Min Pickup (amps) 

Inst. Pickup (kA) 

Definite Time (ms) 

S&C Vista 

TCC Curve Type 

Min Pickup (amps) 

Inst. Pickup (kA) 

Definite Time (ms) 

S&C Vista 

TCC Curve Type 

Min Pickup (amps) 

Inst. Pickup (kA) 

Definite Time (ms) 

S&C Vista 

TCC Curve Type 

Min Pickup (amps) 

Inst. Pickup (kA) 

Definite Time (ms) 

S&C Vista 

TCC Curve Type 

Min Pickup (amps) 

Inst. Pickup (kA) 

Defin ite Time (ms) 

S&C Vista 

TCC Curve Type 

Min Pickup (amps) 

Inst. Pickup (kA) 

Definite Time (ms) 

Phase 

Tap 

150 

Off 

Off 

Tap 

150 

Off 

Off 

Tap 

150 

Off 

Off 

Tap 

80 

Off 

Off 

Tap 

80 

Off 

Off 

Tap 

80 

Off 

Off 

Tap 

80 

Off 

Off 

Ground 

Tap 

50 

Off 

Off 

Tap 

50 
,. Off 

Off 

Tap 

50 

Off 

Off 

Tap 

50 

Off 

Off 

Tap 

50 

Off 

Off 

Tap 

50 

Off 

Off 

Tap 

50 

Off 

Off I 



LV BREAKER SETTINGS 

• 


• 
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NamefType 

MAHAR SM 

Static Trip 

Description 

CUTLER-HAMMER 

OS, LSI 

Oigitrip RMS 510 

Frame1Sensor 

2000.0A 

2000.0A 

Settings 

LO Setting 1 

LO Time Setting 20 

SO Setting 4 

SO Time Setting 0.1(1'2 Tin) 

INST M2(12) 

MAHAR FOR 

Thermal Magnetic 

CUTLER-HAMMER 

MO 

7CJO-OOOA 

8OO.0A 

700.0A 

Thermal Curve 

Inst 6000A 

CAYUGA SM 

Static Trip 

CAYUGA FOR 

Thermal Magnetic 

CUTLER-HAMMER 

OS, LSI 

Oigitrip RMS 510 

CUTLER HAMMER 

OK 

250-400A 

1600.0A 

1600.0A 

400.0A 

4OO.0A 

LO Setting 0.6 

LO Time Setting 15 

SO Setting 4 

Iso Time Setting 0.1(1'2 Tin) 

INST M2(12) 

I 
ILTD 

INST 7.0 

LP SM 

Static Trip 

LP FOR 

Thermal Magnetic 

CUTLER-HAMMER 

OS, LSI 

Oigitrip RMS 510 

I 
CUTLER HAMMER 

OK 

250-400A 

1600.0A 

1200.0A 

I 

4OO.0A 

4OO.0A 

LO Setting 1 

LO Time Setting 15 

SO Setting 4 

SO Time Setting 0.1 (1'2 Tin) 

INST M2(12) 

LTD 

INST 7.5 

CULK SM 

Static Trip 

CUTLER-HAMMER 

OS, LSG 

Digitrip RMS 510 

3200.0A 

2400.0A 

LD Setting 1 

LO Time Setting 20 

SO Setting 2 

SO Time Setting 0.1(1'2 Tin) 

GF Setting E (1200a) 

GF Time Setting 0.5 (IA2 Tin) 

CULK FOR 

Thermal Magnetic 

CUTLER-HAMMER 

MD 

700-800A 

800.0A 

8OO.0A 

Thermal Curve 

Inst 3000A 

SENSM 

Static Trip 

CUTLER-HAMMER 

OS, LSI 

Oigitrip RMS 510 

- 2000.0A 

2000.0A 

LO Setting 1 

LO Time Setting 7 

SO Setting 4 --
SO Time Setting 0.1 (1'2 Tin) 

INST M2(12) 

SEN FOR 

Thermal Magnetic 

CUTLER HAMMER 

LOB, LO 

300-600A 

6OO.0A 

6OO.0A 

LTD 

INST 10.0 



LV BREAKER SETTINGS 

• 


• 
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NamefType 

TY-1 SM 

Static Trip 
-

Description 

CUTLER-HAMMER 

OS, LSI 

Oigitrip RMS 510 

Frame/Sensor 

3200.0A 

3200.0A 

Settings 

LO Setting 1 

LO Time Setting 4 

SO Setting 2.5 

SD Time Setting 0.1 (1'2 Tin) 

INST M2(12) 

TY-1 FDR 

Static Trip 

f--. 
TY-2 SM 

Thermal Magnetic 

EXISTING 

CUTLER HAMMER 

NO/CND 

RMS310 LS 

I 
CUTLER-HAMMER 

HFD 

175-225A 

1200.0A 

1000.0A 

225.0A 

225.0A 

LTPU 1.0 

LTD LTD 

STPU 5.0 

STD-12T STO(I'2 Tin) 

Thermal Curve 

Inst Fixed 

HEW-1 SM 

Static Trip 

CUTLER-HAMMER 

OS, LSI 

Digitrip RMS 510 

32000A 

3200.0A 

LD Setting 1 

LD Time Setting 4 

SO Setting 3 

SO Time Setting 0.1(1'2 Tin) 

INST M2(12) 

HEW-1 FOR 

Static Trip 

CUTLER HAMMER 

NO/CND 

RMS310 LS 

1200.0A 

12000A 

LTPU 1.0 

LTD LTD 

STPU 5.0 

HEW-2 SM 

Thermal Magnetic 

CUTLER-HAMMER 

MD 

700-800A 

BOO.OA 

BOO.OA 

STD-12T STO(I'2 Tin) 

Thermal Curve 

Inst 4000.0 

HEW-2 FDR 

Thermal Magnetic 

CUTLER HAMMER 

KDB, KD 

100-400A 

4OO.0A 

1400·0A 

,LTD 

INST5.0 

PATH SM 

Static Trip 

CUTLER-HAMMER 

OS, LSI 

Oigitrip RMS 510 

I 

1600.0A 

1600.0A 

LD Setting 1 

LO Time Setting 15 

SO Setting 4 

SO Time Setting 0.1 (1'2 Tin) 

INST M2(12) 

PATH FDR 

Thermal Magnetic 

CUTLER HAMMER 
-

OK 

250-400A 

4OO.0A 

4OO.0A 

LTD 

INST 7.5 

PENSM 

Static Trip 

CUTLER-HAMMER 

OS, LSG 

Digitrip RMS 510 

3200.0A 

2400.0A 

LD Setting 1 

LD Time Setting 20 

SD Setting 2 

S D Time Setting 0.1 (1'2 Tin) 

GF Setting E (1200a) 

GF Time Setting 0.5 (1'2 Tin) 



LV BREAKER SETTINGS 

Frame/Sensor 

HAMMER 

Thermal 

20000A 

2000.0A 
-~~------~----..............•...... 

RMS 510 

. Thermal Curve 

Inst6000A 



• 


FEEDER3A 

• 

• 



SUNY-Oswego n 

• 
Protective Device Coordination Study 
Device Name: 1 

3B Overcurrent 

Hall 

RelayDevice: Multilin 

Settings: 10 AT 
4.0 TDExt. 

Ratio: 2005 

I/O IS kV Cable rated at 200 amps 

Set to amps 
Set not more than 600% ampacity per 200 x 6 amps 

to coordinate with upstream and downstream 
. This relay uses CT primary to calculate 

• 
Set 125% of rating 200 x 1.25 

Set for AT (250 amps) 


Set to coordinate with upstream and downstream 
Set for not less than below the 
Set for not 0.2 device curve. 

above the combined inrush four (1,085 amps) @ 0.1 seconds 
for 4 TD on the Extremely Inverse Curve for 0.99 seconds 500% 

Block to with downstream devices 

• 




SUNY~Oswego n 

• 
Protective Coordination Study 
Device Culk-50/51 
Culkin Hall Incoming Primary Overcurrent Device 

Hall 

Device: S&C 

Settings None 

2000 kVA with 5.35 min Z, 87.5 @ 13.2 

to protect transformer 

for not more than 600%. 

above breaker. 


Set not than 0.2 under the relay. 
Set for Tap Curve 150 Amps 
Instantaneous OtT 
Definite Time 

• See of the report setting 

for Tap 50 Amps 


Instantaneous OtT 
Definite Time Off 

Note: of transformer is the main (5000 kVA) the 
secondary main to get full output from the transformer and to coordinate with the 
downstream feeders, coordination the and secondary transformer 
devices is sacrificed. both are in line each other tripping both 
devices not effect other branches of system, this misscoordination is acceptable . 

• 




SUNY -Oswego II 

• 
Protective Device Coordination Study 
Device Name: Culk-SM 
Culkin Hall Secondary Main Breaker 

TCe: 	 Culkin Hall & LV GF 

Device: 	 Cutler Hammer DS632 with Digitrip 510 LSG 

3200 AF / 2400 Plug 


Existing Settings: 	 None - New Device 

Transformer: 	 2000 kVA with 5.35 min Z, 2405.6 FLA @ 480V 

Long Time Pickup: 

Set for not more than 125% of transformer FLA. 

2405 x 1.25 = 3006. 

Set for max setting 

Set for 1.0X (2400 amps) 


Long Time Delay: 

Set to coordinate with the upstream and downstream devices. 

Set for 20 seconds @ 600% 


• Short Time Pickup 

Set to coordinate with the upstream and downstream devices. 

Set for 2X (4800 amps) 


Short Time Delay 

Set to coordinate with the upstream and downstream devices . 

Set for 0.1 seconds with iT In 


Ground Fault Pickup: 

Set to max to attempt to coordinate with downstream devices 

Set for E (1200 amps) 


Ground Fault Delay: 

Set to max to attempt coordination with downstream devices 

Set for 0.5 seconds with iT In 


Note: 

Set largest feeder instantaneous to Minimum Setting for proper coordination with this device. 



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

Aug 02. 2000 09 :22:26 


TCC Name : CULKIN HALL . tcc 

Reference Vol tage : 13200 


• 
Current Scale X 10 Al 

ALL INFORMATION PRESENTED IS FOR REVIEW. APPROVAL. INTERPRETATION. 
fJW APPLICATION BY A REGISTERED E~INEER ONLY . 

CAPTOR (Computer Aided Plotting for Time Overcurrent Reporting) 

COPYRIGHT SKM SYSTEMS .ANALYSIS. INC. 1996 


Device Name: BUS A 50/51 Bus Name: 

Description: MULTILIN-SR750/760 Feeder Relay-5A CT Sec Bus Voltage : 

AI C Ra tin g : N/A Fault Duty : 

Current Rating: 1200A / 5A Curve Multiplier: 

Setting: 1) OC Pickup 0.29 Test Points: 


2) Ext Inverse 6.0 1.0 	 c2 .0X.l0.466s 
c50X.l.4B4s 

Device Name: CBL-3A. l Bus Name : 
Description : Cable Damage Curve Bus Voltage : 
Size: 1/0 Fault Duty : 
Material: Copper Con t . Temp : 
Qty/Ph 1 Damage Temp : 

• 

Device Name: CULK -50/51 Bus Name : 

Description: S&C -Vista-Main Fault Interrupter Bus Voltage : 

AIC Rating : 12500kA Fault Duty: 

Frame: Main Fault Int. 15500V 600A 12500kA OkA OkACurve Multiplier: 

Sensor : 600A 

Plug: 

Setting : 1) 150A 


Device Name : CULK XFMR Bus Name: 

Description: 2-Winding Transformer Damage Curve Bus Voltage: 

Nominal Si ze: 2000.0kVA Fault Duty: 

Impedan ce (%Z) : 5.3200 Pri Connection : 

Inrush Factor: B.Ox Sec Connection : 


Device Name: 3A-50/51 Bus Name : 

Description: MULTILIN -SR750/760 Feeder Relay-5A CT Sec Bus Voltage : 

AIC Rating: N/A Fault Duty : 

Current Rating : 200A / 5A Curve Multiplier : 

Setting : 1) OC Pickup 1.25 Test Points : 


2) Ext Inverse 4.0 1.0 	 c2.0X. 6.977s 
c5 .0X. 0.990s 

Device Name: CULK SM Bus Name: 

Description: CUTLER-HftMAER-DS. LS-Digitrip RMS 510 .. . Bus Voltage: 

AIC Rating: 65kA Fault Duty : 

Frame : DS -632 4BOV 3200A 65kA OkA 65kA Curve Multiplier : 


• 
Sensor : 2400A 
Plug: 2400A 
Setting : 1) LD Setting 1 

2) LD Time Setting 20 
3 ) SO Se t t i ng 2 
4) SO Time Setting 0.1 lA2 t In 

BUS 0021 
13200 .0V 
2422 .0A 
1.00000 

BUS 0021 
13200V 
200000 .0A 
75 deg C 
150 deg C. 

BUS 3A004 
13200 .0V 
2625 .0A 
1.00000 

BUS 3A004 
13200V / 480V 
200000.0A 
Delta 
Wye-Ground 

BUS 0021 
13200.0V 
2B79.0A 
1 .00000 

BUS 3A400 
4BO .OV 
2BB79.0A 
1.00000 

http:2BB79.0A
http:13200.0V
http:200000.0A


• 

Device Name: 
Description: 
AIC Rating: 
Frame: 
Trip: 

CULK FDR 
CUTLER-HAMMER-MO-700-800A 
35kA 
800A 480V 800A 35kA 
800A 

Set ting: 1) Thermal Curve 
2) Inst 300DA 

Bus Name: 
Bus Voltage: 
Fault Duty: 
Curve Multiplier: 

BUS 3MDD 
480.0V 
28879.0A 
1.00000 

• 

• 




1000 
roo 
000 

• 

)00 

600 

SDO 

• 5 6 ] 8 910 10 :lIl 40 50 BO ro OOg)~ 
' ODD 
roo 

. . 000 
700 

...... "',", ' . 600 

500 

400 4()0· .· .· .· .· .. . ..:lIlO . . ... • ••••••••••••• : ....... j •
................ ........... , .: :lIlO 


zoo 100 

100 100 
ro 'l) 
!Q 81 
)0 70 
60 6{l 

50 50 

4() 

:lIl :lIl 

ZO 

, . . 

.. 
. 

0.5 

... , ...... .......... 

I): 

to BUS A 50/51 
BUS 0021 

T 
:f.o 3A-SO/SI 
;.. 

t CBL-3AI 
BUS 3AOO4 

~ 

! 
to CULK-SO/Sl 

x 
Vv'vV CULKXFMR 

"T' 
I CULKSM1 

t BUS 3A400 

1
I CULK FDR
) 

* 
.. ..... .. . . ..... __... - .. .. 

-..:31[---'-----'--,...........,...........-'----,-- BUS A SO/51 • 

.. ... , , 

10 

10 10 
9 9 
8 8 
) 

1 1•0 00 J!!O '20. 00 000 
)\;

0. 70 o 70 
0.60 060 ~ 
o 50 0.50 

o 40 040 

O. :lIl o on 

0.10 0.20 

o 10 o 10 
009 009 
o 08 o 08 
0. 0) 0 07 
0.06 0.06 

0.05 005 

DO. 0.04 

o 03 0 03 

0. 01 0. 01 

0. 01 0 01 

• TCC Name: CULKIN HALL Current Scale: X1 0 Reference Voltage: 13200 
Oneline: CULKIN HALL 
Date: 4 August, 2000 2:27 PM SUNY OSWEGO II 
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SU1\TY-Oswego n 

• 
Device Coordination Study 

1Name: 
3B Phase Overcurrent Relay 

'"'UA.,"', .... Lib. 

SR-750 Relay 

Settings 

Ratio: 5 

110 15 kV Cable rated at amps 

Set to rated cable. 

Set not more 600% cable ampacity 200 x 6 

Set to coordinate with upstream and devices. 


• 
Note: This uses CTprimary amps to calculate tap settings. 

l. x 

Set to ct""":lT'Y'l devices. 
upstream device. 
downstream device curve. 
tr'lT1,,,t"'rTTIP'-" (1,312 

for 0.99 seconds 

Block to with downstream 

• 




• Overcurrent 

Penfield 

S&C Vista 

None 

2000 5 min Z, 87.5 13.2 

to protect transformer 
for not more than 600% 
above downstream 
not less than 0.2 
for Tap Curve 150 

OtT 

87.5 x 6 = 525 amps. 

upstream relay. 

Definite Time Off 

section of the• logic 
for Tap Curve 50 Amps 

Instantaneous OtT 
Time Off 

main breaker to 
feeders, 

is sacrificed. 
does not effect other 

c<tr.,.rn,",. 

full output from the 
coordination between the 
Since both devices are in line with 

of the system, 

is 40% of the main (5000 kVA) transformer. 
and to coordinate with 

• 


http:c<tr.,.rn


SUNY-Oswego n 

• 
Protective Device Coordination Study 
Device Name: Pen-SM 

Library Main 

Penfield Lib. & LV 

U":)U.J'L. with 510 

None Device 

Transformer: 2000 kVA with 5 min FLA 480V 

Set not more than 1 of FLA 
2405 x 1 = 3006. 

for max 
for 1.0X (2400 amps) 

Set to coordinate with upstream downstream 
Set for 20 seconds 600% 

• Set to coordinate with upstream and downstream 
Set for (4800 amps) 

to coordinate with the .....r'+r=.o~ and r+rr'o~ devices. 
Set for 0.1 seconds with 

'In':>fn,,,t to coordinate with downstream devices 
amps) 

Set to max to attempt coordination with downstream 

for 0.5 seconds with I2T In 


Set downstream instantaneous setting to for proper coordination 

• 




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

--------

-- - - -

Aug 02, 2000 09:23:32 

TCC : 	PENFIELD LIB, tee 
Vol : 13200 

• 
Current Scale XlOAl 

ALL INFORMATION PRESENTED IS FOR REVIEW, APPROVAL, INTERPRETATION, 
AND APPLICATION BY A REGISTERED ENGINEER ONLY. 
CAPTOR IComputer Aided Plotting for Time Overcurrent Reporting) 
COPYRIGHT 	 SKM SYSTEMS ANALYSIS, INC 1996 

----------~ 

Device Name: CBL-3B.l Bus Name. 
Description: Cable Curve Bus Vol 
Size: 1/0 Fault Duty: 
Material' Copper Cont Temp: 
Gty/Ph: 1 Temp: 

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

Device Name' PEN 50/51 Bus Name: 

Description: S&C-Vista-Main Fault Interrupter Bus Vol 

ArC Rating: 12500kA Fault Duty' 

Frame' Main Fault Int 15500V 600A 12500kA OkA OkACurve Multiplier' 

Sensor' 600A 

Plug: 

Setting 11 150A 


• 

Device Name: PEN XFMR Bus Name: 

Descri phon' 2-Winding Transformer Damage Curve Bus Voltage: 

Nominal Size 2000.0kVA Fault Duty: 

Impedance \%Zj: 5.3200 Pri Connec ion' 

Inrush Factor: 8 Ox Sec Connection' 


Device Name: 3B-50/51 Bus Name, 
Description: MJL TILIN-SR750/760 Feeder Relay-5A CT Sec Bus Vol tage: 
AIC Rating' N/A Fault Duty: 
Current Rating: 200A / 5A rve Multiplier: 
Setting: 1) OC Pickup 1.25 Test Points' 

2) Ext Inverse 4.0 1.0 @2.DX, 6.977s 
@5.0X, 0.990s 

- ---- -  - - - 
Device Name PEN SM Bus Name: 
Descri ion: CUTLER-HAMMER-DS, LS-Digitrip RMS 510 ... Bus Voltage: 
AlC Rating: 65kA Fault Duty: 
Frame: OS-632 480V 3200A 65kA OkA 65kA Curve Multiplier: 
Sensor: 2400A 
Plug' 2400A 
Setting 1 ) LD Setting 1 

2) LD Time Setting 20 
3) so Sett ing 2 
4) SO Time Setting 0,1 1"-2 t In 

~~~---~ 

Device Name. PEN FDR Bus Name' 

• 

Description: CUTLER-HAMMER-KJ-700-800A Bus Voltage: 

AlC Rating 35kA Fault Duty: 

Frame' 800A 480V 800A 35kA Curve Multiplier: 

T rip BOOA 

Set ing: 1 ) Thermal Curve 

BUS 0011 
13200V 
200000,OA 
75 deg C. 
150 deg C, 

BUS 38001 
13200,OV 
2635,OA 
1.00000 

BUS 3B001 
13200V / 480V 
200000,OA 
Del ta 
Wye-Ground 

BUS 0011 
13200,OV 
2797,OA 
1,00000 

BUS 3B100 
480.0V 
28945.0A 
1.00000 

BUS 3B100 
480.0V 
28945.0A 
1.00000 

2) In st 	 3000A 

http:28945.0A
http:28945.0A
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• TCC Name: PENFIELD LIB Current Scale: X10 Reference Voltage: 13200 
Oneline: PENFIELD LIB 
Date: 2 August, 2000 9:24 AM SUNY OSWEGO II 



SUNY-Oswego IT 

• 
Protective Device Coordination Study 
Device Lan-SOlS 1 

Hall Incoming Primary Overcurrent 

Hall 

Device: S&C 

Settings: None 

1000 kVA with Z,43.7 13.2 kV 

Set to protect 
for not more 262.2 

Set downstream breaker. 
than 0.2 under the relay 
Curve 150 Amps 

Instantaneous Off 
Definite Time Off 

• 
.Ground Fault 

See setting logic 
Set for Tap Amps 
Instantaneous Off 
Definite Time Off 

• 




SUNY-Oswego II 

• 
Protective Device Coordination Study 

. Name: -LJ""'-"HH 

Hall Secondary Main Breaker 

Tee: 	 Hall 

De'vice: 	 Cutler Hammer DS420 with 510 LSI 

2000 AF / 2000 


Existing 	 None Device 

Transformer: 	 1000 with 5 mIll ,7 @208V 

for not more than 125% of 
,7 x 	1.25 = 3469.6 

Set as as possible. Max, 
Set for (2000 amps) 

to coordinate upstream and downstream devices. 
Set for 20 seconds @ 600% 

• 
to coordinate with the upstream downstream 

Set for 0.1 seconds with I2T In 

Set to max to <>t+'~rr>lr\t with devices 
for 1\'12 for 24000 amps 

Notes: 

1 device limits transformer to 720 kVA. 

2. 	 Recommend replacing programmer with an LS model coordination with 
the downstream devices. 

• 




Jul 24, 2000 16.11 19 

TCC Name: LANIGAN HALL tcc 

• 
Reference Vol tage' 13200 

Current Scale X 10A1 


ALL INFORMATION PRESENTED IS FOR REVIEW, APPROVAL, INTERPRETATION, 
AND APPLICATION BY A REGISTERED ENGINEER ONLY. 
CAPTOR (Computer Aided Plotting for Time Overcurrent Reporting) 

COPYRIGHT SKM SYSTEMS ANALYSIS, If\[. 1996 


Device Name: CBL-3B.2 Bus Name' 

Description Cable Curve Bus Vol 

Si ze: 1/0 Fault Duty' 

Material: Cant. Temp 

Oty/Ph: Damage 


Device Name: LAN-50/51 Bus Name: 

Description: S&C-Vista-Main Fault Interrupter Bus Voltage: 

AIC Rating' l2500kA Fault Duty' 

Frame: Main Fault Int. 15500V 600A 12500kA OkA OkACurve Mul tiplier: 

Sensor 600A 

Plug: 

Setting' 1) 150A 


• 

Device Name: LAN XFMR Bus Name: 

Description: 2-Winding Transformer Damage Curve Bus Voltage: 

Nominal Size: 1000.0kVA Fault Duty: 


ce ( 5.3200 Pri Connection: 
Inrush Factor: 8.0x Sec Connection: 

Device Name: 3B- Bus Name: 

Description: MULTILIN-SR750/760 Feeder Relay-5A CT Sec Bus Vol 

AIC Rating. N/A Fault Duty' 

Current Rating 200A I 5A Curve Multiplier: 

Setting' lj OC Pickup 1.25 Test Points: 


21 Ext Inverse 4.0 1.0 	 @2. 6.977s 
@5 OX, 0 990s 

Device Name LAN SM Bus Name' 
Description' CUTLER-HAMMER-DS, LSI-Digitrip RMS 51 Bus Vol 
AIC Rating' 65kA Fault Duty: 
Frame: DS-420 240V 2000A 65kA OkA 65kA Curve Multiplier: 
Sensor: 2000A 
Plug: 2000A 
Setting. 1) LO Setting 1 

2) LO Time Setting 20 
3) SO Setting 4 
4) SO Time Setting 0_ 1 P2 t In 
5) INST M2( 12) 

Device Name. LAN FDR 	 Bus Name: 

• 

Description. CUTlER-HAMMER-MJ-700-BOOA Bus Voltage. 

AIC Rating: 42kA Fault Duty: 

Frame: BOOA 240V 800A 42kA Curve Multiplier. 

Trip: 700A 

Setting 1) Thermal Curve 

BUS 3B001 
13200V 
200000.0A 
75 deg C. 
150 C. 

BUS 3B002 
13200.0V 
2612.0A 
1.00000 

BUS 3B002 
13200V I 20BV 
200000 OA 
Del ta 
Wye-Ground 

BUS 0011 
l3200.0V 
2797.0A 
1.00000 

BUS 3B200 
20B OV 
40B36 OA 
1.00000 

BUS 3B200 
208.0V 
40836.0A 
1.00000 

2) Ins t 	 BOOOA 

http:40836.0A
http:l3200.0V
http:13200.0V
http:200000.0A
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• Tce Name: LANIGAN HALL Current Scale: X10 Reference Voltage: 13200 
Oneline: LANIGAN HALL 
Date: 24 July, 2000 4:18 PM SUNY OSWEGO II 



SUNY -Oswego II 

• 
Protective Coordination Study 
Device Mahar-SO/51 
Mahar Hall Incoming Primary Device 

Mahar 

Device: S&C Vista 

Existing None 

750 kVA with 5 8FLA@ 1 kV 

nrrlfP('f transformer 
not more than 600% . amps. 

above downstream breaker. 
not than 0.2 seconds under the upstream relay. 

Set for Tap Curve 150 Amps 
Instantaneous OfT 
Definite Time Orf 

• of the 

• 




SUNY-Oswego II 

• 
1I"",U''''',''''''''''4 Device Coordination Study 

Mahar-SM 

Mahar Hall 

Cutler Hammer DS420 with 510 
2000 AF I 2000 Plug 

None - New Device 

kVAwith 2081.8 

not more than 125% of transformer 
1.8 x 1.25 = 2602 amps 
as high as possible. Set for Max. 
for 1.0X (2000 amps) 

Set to coordinate with the upstream and downstream 
for 20 seconds @ 600% 

• Set above the downstream device. 
Set below the upstream device 
Set for 4X (4000 amps) 

to coordinate with the upstream and downstream device. 
for 0.1 seconds with r2T In 

to max to attempt coordination with downstream 
for ~12 (12X) for 24000 amps 

1. the LSI programmer an LS model for 

• 




Jul 24, 2000 16 :24 :49 

TCC Name: MAHAR HALL.tcc 

• 
Reference Vol tage: 13200 

Current Scale X 10Al 


ALL INFORMATION PRESENTED IS FOR REVIEW, APPROVAL , INTERPRETATION, 
AND APPLICATION BY A REGISTERED ENGINEER ONLY . 

CAPTOR (Computer Ajded Plotting for Time Overcurrent Reporting) 

COPYRIGHT SKM SYSTEMS ANALYSIS, INC , 1996 


Device Name : CBL -3B . l Bus Name : BUS 0011 
Description : Cable Damage Curve Bus Voltage : 13200V 
Size: 1/0 Fault Duty : 200000 .0A 
Ma te ria I : Copper Cont. Temp: 75 deg C, 
Dty/Ph : 1 Damage Temp : 150 deg C. 

Device Name : MAJ1AR -50/51 Bus Name : BUS 3B003 
Description : S&C-Vista-Main Fault Interrupter Bus Voltage : 13200,OV 
AIC Rating: 12500kA Fault Duty: 2544 ,OA 
Frame: Main Fault Int, 15500V 600A 12500kA OkA OkACurve Multiplier : 1.00000 
Sensor : 600A 
Plug : 
Setting: 1) 150A 

• 
Device Name: MAHAR XFMR Bus Name: BUS 3B003 
Description : 2-Winding Transformer Damage Curve Bus Voltage: 13200V / 20BV 
Nominal Size : 750,okVA Fault Duty : 20000o ,OA 
Impedance (%Z) : 5.3200 Pri Connection : Del ta 
Inrush Factor: B,Ox Sec Connection: Wye-Ground 

Device Name : 3B-50/51 Bus Name: BUS 0011 
Description: MULTILIN-SR750/760 Feeder Relay-5A CT Sec Bus Voltage: 13200 ,OV 
AIC Rating : N/A Fault Duty: 2797 .0A 
Current Rating : 200A / 5A Curve Multiplier : 1.00000 
Setting : 1) OC Pickup 125 Test Points: 

2) Ext Inverse 4,0 1.0 	 ~2 . 0X, 6 ,977s 
~5.0X, 0,990s 

Device Name : MAHAR SM Bus Name : BUS 3B300 
Description : CUTLER-HMtvlER -DS, LSI-Digi trip RMS 51,. , Bus Voltage : 20B .OV 
AIC Rating : 65kA Fault Duty : 3225B .OA 
Frame : DS-420 240V 2000A 65kA OkA 65kA Curve Multiplier : 1.00000 
Sensor : 2000A 
Plug: 2000A 
Setting: 1 ) LD Setting 1 

2) LD Time Setting 20 
3) SO Setting 4 
4) SO Time Setting O. 1 IA2 t In 
5) INST M2( 12) 

Device Name: MAHAR FDR 	 Bus Name : BUS 38300 

• 
Description : CUTLER-HAMMER-MO-700-S00A 	 Bus Voltage : 208 .0V 
AIC Rating : 42kA 	 Fault Duty : 32258 ,OA 
Frame : SODA 240V SODA 42kA 	 Curve Multiplier: 1,00000 
Tri p: 700A 
Setting: 1) Thermal Curve 

2) Inst 	 6000A 

http:3225B.OA
http:200000.0A


~ 

~ 

OJ(J 

0.10 

• 

x 

3B-50/51 
CBL-3B.1 
BUS3BOO3 

MAHAR-30/S1 

MAHARXFMR 

MAHARSM 

BUS 3B300 

\ MAHARFDR 
,I 
*. 

TCC Name: MAHAR HALL Current Scale: X10 Reference Voltage: 13200 
Oneline: MAHAR HALL 
Date: 24 July. 2000 4:25 PM SUNY OSWEGO II 
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FEEDER4A 

• 

• 
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SUNY-Oswego 

• 
Protective Device Coordination Study 
Device Name: 4A-50/51 

Overcurrent Relay 

TCC: Hewitt-l 

Device: Multilin 

None 

Ratio: 200:5 

1/0 15 kV rated at 200 amps 

to protect amps rated cable. 
Set not more than 600% cable ampacity per 200 x 6 1200 amps 

to coordinate with upstream and 
Note: This uses CT primary amps to 
Set for 1 of the feeder rating. 1 


for I AT (250 amps) 


• Set to coordinate with upstream and downstream 
Set for not than 0.4 seconds below the upstream 
Set for not less than 0.2 seconds above downstream curve. 
Set above the combined inrush of transformers (1 1 amps) OJ seconds 

for 4 TD on the Extremely Inverse for 0.99 seconds 500% 

Block to coordinate with downstream devices 

• 




SUNY-Oswego n 

• 
Protective Device Coordination Study 
Device Name: Hew-I-SO/SI 
Hewitt-l Incoming Primary Phase Overcurrent Device 

TCe: Hewitt-l 

Device: S&C Vista 

Existing Settings: None 

Transformer: 1000 kVA with 5.35 min Z, 43.7 FLA @ 13 .2 kV 

Phase Overcurrent Pickup: 

Set to protect transformer Primary. 

Set for not more than 600%. 43 .7 x 6 = 262.2 amps. 

Set above downstream device. 

Set not less than 0.2 seconds under the upstream relay. 

Set for Tap Curve 150 Amps 
Instantaneous Off 
Definite Time Off 

• 
Ground Fault 

See GF section of the report for setting logic 
Set for Tap Curve 50 Amps 
Instantaneous Off 

Definite Time Off 


• 




SUNY -Oswego 
Protective Device Coordination Study 
Device Name: Hew-I-SM 

1 Secondary Main 

1 

Cutler Hammer DS632 with Digitrip 510 
3200 13000 

Settings: None New Device 

Transformer: 1000 kVA with 5 mm .7 FLA@208V 

not more than 125% of transformer 

7 x 1.25 3469.6 amps 


for Max. 

Set for 1.0X (3000 amps) 


Set to coordinate with upstream and downstream devices. 

Set for 4 seconds @ 600% 


above downstream 

Set the 

Set for 3X (9000 amps) 


Set to coordinate with the "tr,c'<>"' and downstream device. 

Set for 0.1 seconds with 


with downstream devices 

Set for M2 (12X) for 36000 amps 


Notes: 

1. 	 replacing the programmer with an model for better coordination with 
the downstream devices. 



Aug 02. 2000 09:02:23 

TCC Name: HEWITT-l. tee 
Reference Vol tage: 13200 

• 
Current Scale X 10Al 

ALL INFORMATION PRESENTED IS FOR REVIEW. APPROVAL. INTERPRETATION. 
AND APPLICATION BY A REGISTERED ENGINEER ONLY. 

CAPTOR (Computer Aided Plotting for Time Overcurrent Reporting) 

COPYRIGHT SKM SYSTEMS ftNALYSIS. If\C. 1996 


Device Name: CBL-4A.l Bus Name: 

Description: Cable Damage Curve Bus Voltage: 

Si ze: 1/0 Fault Duty : 

Material: Copper Cont. Temp: 

Dty/Ph: 1 Damage Temp: 


Device Name: HEW-1-50/51 Bus Name : 

Description: S&C-Vista-Main Fault Interrupter Bus Vol tage : 

AIC Rating: 12500kA Faul t Duty: 

Frame: Main Faul tInt. 15500V 600A 12500kA OkA OkACurve Multiplier: 

Sensor: 600A 

Plug: 

Setting: 1) 150A 


• 

Device Name : HEW-1 XFMR Bus Name: 

Description: 2-Winding Transformer Damage Curve Bus Voltage: 

Nominal Size: 1000.0kVA Fault Duty: 

Impedance (%Z) : 5.3200 Pri Connection: 

Inrush Factor: 8.0x Sec Connection: 


Device Name: 4A-50/51 Bus Name: 

Description : MULTILIN-SR750/760 Feeder RelaY-5A CT Sec Bus Voltage : 

AIC Rating: N/A Fault Duty: 

Current Rating: 200A / 5A Curve Multiplier : 

Setting: 1) OC Pickup 1.25 T est Po i n t s : 


2) Ext Inverse 4.0 1.0 	 ~2.0X. 6.977s 
c5.0X . 0.990s 

Device Name : HEW-l SM Bus Name: 

Description: CUTLER-~ER-DS. LSI-Digi trip RMS 51 . .. Bus Voltage: 

AIC Rating : 85kA Fault Duty: 

Frame : DS-632 240V 3200A 85kA OkA 65kA Curve Multiplier: 

Sensor: 3200A 

Plug: 3000A 

Setting: 1) LD Setting 1 


2) LD Time Setting 4 
3) SO Se tt ing 3 
4) SO Time Setting 0.1 LA2 t In 
5) INST M2(12) 

BUS 0021 
13200V 
200000.0A 
75 deg C. 
150 deg C. 

BUS 4A001 
13200.0V 
2714.0A 
1.00000 

BUS 4AOOl 
13200V / 208V 
200000.0A 
Delta 
Wye-Ground 

BUS 0021 
13200.0V 
2794 .0A 
1.00000 

BUS 4Al01 
208.0V 
41165.0A 
1.00000 

• 


http:41165.0A
http:13200.0V
http:200000.0A
http:13200.0V
http:200000.0A


Device Name HEW-l FDR Bus Name: BUS 4A101 
Description : WESTINGHOUSE-ND/CND-RMS310 LS Bus Voltage: 208.0V 
AlC Rating: 65kA Fault Duty : 41165.0A 
Frame: 1200 240V 1200A 65kA 14kA OkA Curve Multiplier: 1.00000 
Sensor: 1200A 

· - PI ug : 
Setting: 1) lTPU 1.0 

2) LTD LTD 
3) STPU 5.0• 4) STD -I2T 	 STD 1"2 t In 

Dev ice Name : BUS A 50/51 Bus Name : BUS 0021 
Description: MULTILIN-SR750/760 Feeder Relay-5A CT Sec Bus Voltage : 13200.0V 
AIC Rating : N/A Fault Duty: 2422.0A 
Current Rating: 1200A / 5A Curve Multiplier : 1.00000 
Setting: 1) DC Pickup 0.29 Test Points: 

2) Ext Inverse 6.0 1.0 	 c2 . 0X, 10.466s 
c5.0X, 1.484s 

• 


• 


http:13200.0V
http:41165.0A
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• TCC Name: HEWITT-1 Current Scale: X10 Reference Voltage: 13200 
Oneline: HEWITT-1 
Date: 2 August, 2000 9:03 AM SUNY OSWEGO \I 



SUNY -Oswego 
Protective Device Coordination Study 
Device Hew-2-50/51 
Hewitt-2 Incoming Primary Phase Overcurrent Device 

TCe: 

Device: S&C Vista 

Existing None 

500 kVA with 5.35 Z, .9 13.2 kV 

to protect transformer Primary. 
(This device Std fuse curves as well as breaker like curves) 

"E" coordination with downstream devices. 
Set not more than 300%. 21 x 3 amps. 
Set above downstream breaker. 

not less than 0.2 seconds under the upstream 
Set for E Curve 65E setting 
Instantaneous N/A 
Definite Time N/A 

None available. When an E-speed curve is selected, the 
is disabled as are instantaneous-pickup and 

Note: This device does not coordinate with secondary main breaker. this 
not other system and the device does 

coordinate with the largest feeder breaker, it is acceptable. 



SUNY-Oswego n 

• 
Protective Device Coordination Study 
Device Name: Hew-2-SM 
Hewitt-2 Secondary Main Breaker 

TCC: Hewitt-2 

Device: Cutler Hammer .MDL3800 Thermal Magnetic Breaker 
800 AF /800 AT 


Existing Settings: None - New Device 


Transformer: 500 kVA with 5.35 min Z, 601.4 FLA @480V 


Long Time Pickup: 


Set for not more than 125% of transformer FLA. 
601.4 x 1.25 = 751. 75 amps. 

750 AT not available, go to 800 amps 

Set for 800 amps 

• 
Instantaneou s 


Set to instantaneous setting less than mid way thru band 

Set for 4000 amps 

Note: 	 Set the largest downstream breaker's instantaneous setting to minimum to coordinate 
with the upstream breaker . 

• 




Jul 14 , 2000 15:52 :32 

TCC Name : HEWITT-2. tcc 
Reference Voltage: 13200 

• 
Current Scale X 10 Al 

ALL INFORMATION PRESENTED IS FOR REVIEW , APPROVAL, INTERPRETATION, 
AND APPLICATION BY A REGISTERED ENGINEER ONLY . 

CAPTOR (Computer Aided Plotting for Time Overcurrent Reporting) 

COPYRIGHT SKM SYSTEMS PNALYSIS, It{; . 1996 . 


Device Name: CBL-4A.1 Bus Name : 

Description : Cable Damage Curve Bus Voltage : 

Size: 1/0 Fault Duty: 

Material : Copper Cont . Temp : 

Oty/Ph: 1 Damage Temp : 


Device Name: HEW-2 50/51 Bus Name: 

Description : s&C-SM-4, 14.4kV E-Rated-3E-200E Stan ... Bus Voltage : 

AIC Rating : 13kA Fault Duty: 

Cartridge : 65E 13200V 65A 13kA Curve Multiplier: 

Size : 65A 


• 

Device Name: HEW-2 XFMR Bus Name : 

Description: 2-Winding Transformer Damage Curve Bus Voltage : 

Nomi nal Si ze: 500.0kVA Fault Duty : 

Impedance (%Z) : 5.3200 Pri Connection : 

Inrush Factor : 8.0x Sec Connection : 


Device Name: 4A-50/51 	 Bus Name : 

Description : MULTILIN-SR750/760 Feeder Relay-5A CT Sec Bus Voltage : 

AIC Rating : N/A Fault Duty : 

Current Rating : 200A / 5A Curve Multiplier : 

Setting 1) OC Pickup 1.5 Test Points : 


2) Ext Inverse 4.0 1.0 	 c2.0X, 6.977s 
c5 .0X, 0.990s 

Device Name : HEW- 2 SM Bus Name: 

Description: CUTLER-HAMMER-MO-700-800A Bus Voltage: 

AlC Rating : 35kA Fault Duty: 

Frame: 800A 480V 800A 35kA Curve Multiplier : 

Tr ip: 800A 

Set t ing: 1) Thermal Curve 


2) Inst 	 4000.0 

Device Name: HEW- 2 FDR Bus Name : 

Description: WESTINGHOUSE-KDB, KO-100-400A Bus Voltage : 

AIC Rating : 35kA Fault Duty : 

Frame : 400 480V 400A 35kA Curve Multiplier: 

Trip: 400A 

Setting: 1) LTD 


• 
2) INST 	 5.0 

BUS 0021 
13200V 
200000 .0A 
75 deg C. 
150 deg C. 

BUS 4AOOl 
13200 .0V 
2660 .0A 
1.00000 

BUS 4AOOl 
13200V / 480V 
200000.0A 
Del ta 
Wye-Ground 

BUS 0021 
13200.0V 
2794.0A 
1.00000 

BUS 4A102 
480 . 0V 
9972.0A 
1.00000 

BUS 4A102 
480.0V 
9972.0A 
1.00000 

http:13200.0V
http:200000.0A


BUS 0021 

4A-SO/Sl 

CBL-4A.l 

BUS 4AOOI 
HEW-250/51 

HEW-2 XF:'vlR 

HEW-2SM 

BUS .fAt02 

HEW-2FDR 

458/8910 20 ;J(I 40 50 60 )0!l100:2 

TCC Name: HEWITT-2 Current Scale: X10 Reference Voltage: 13200 
Oneline: HEWITT-2 
Date: 14 July, 2000 3:55 PM SUNY OSWEGO It 



SUNY-Oswego IT 
Protective Device Coordination Study 
Device Name: Ty-l-SO/S 1 
Tyler-l Incoming Primary Phase Device 

Tee: Tyler-l 

Device: s&e Vista 

Settings None 

Transformer: 1000 kVA with 5. mm 43.7 @ 13.2 kV 

Set to protect transformer Primary. 

Set not more than 600% . .7 x 6 amps. 


Definite Time Off 


section of the report 

Set for Tap Curve 50 Amps 

Instantaneous Off 

Definite Time Off 




• .,""....n II 

• 
Protective Device Coordination Study 
Device Name: I-SM 
Tyler-l Secondary Main Breaker 

TCC: 

Device: 	 Cutler Hammer DS632 with Digitrip 510 LSI 

3200 AF f 3000 Plug 


Settings: None- Device 

Transformer: 	 1000 kVA with 5.35 min 27757 FLA@ 208V 

for not more than 125% of transformer FLA. 
7 x 1 3469 


Set for max setting 

Set for 1.0X (3000 amps) 


Set to coordinate with the upstream and downstream devices. 
for 4 seconds 600% 

• downstream device. 

below the device 


Set for 2.5X (750 amps) 

Set to coordinate with the upstream and downstream device. 
for 0.1 seconds with I2T In 

Set to max to attempt coordination with downstream 
Set for M2 (12X) for 36000 amps 

Notes 

with an model for coordination with 

2. Set the downstream not more than 5. OX 

• 
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TCC Name: TYLER-1 Current Scale: X10 Reference Voltage: 13200 
Oneline: TYLER-1 
Date: 24 July, 2000 4:58 PM SUNY OSWEGO" 



• 

Tyler-2 

S&C Vista 

None 

225 kVA 

to protect 
not more than 

above existing 
not less than 0.2 cp,'nni" 

There is no 60 amp 
Set for Tap Curve 
Instantaneous Off 
Definite Time Off 

• section of the 
for Tap 50 

Instantaneous Off 
Definite Time Off 

This device does not 

coordinate with the 

5,35 9.84 FLA @ 13.2 kV 

amps, 
breaker. 

the upstream relay, 
to next size higher fuse 

logic 

with the secondary main 
other branches of the 
breaker, it is acceptable, 

this 
the device does 

• 




TCC Name' TYLEA-2. tcc 
Reference Voltage' 13200 
Current Scale X 10 h l 

• ALL INFORMATION PRESENTED IS FOR APPROVAL, INTERPRETATION, 
AND APPLICATION BY A REGISTERED OOY. 

CAPTOR IComputer Plott 
 Overcurrent Reporting) 
COPYRIGHT SKM SYSTEMS ANALYSIS, INC, 1996 

Device Name. CBl-4A.l Bus Name: 

Description. Cable Curve Bus Voltage: 

Si ze, 1/0 Fault Duty: 

Material: Cant. Temp: 

Dty/Ph. Damage Temp: 


Device Name. TY-2- Bus Name: 

Description: s&C-Vist Fault In Bus Voltage: 

ArC Rating: 12500kA Fault Duty: 

Frame' Fault Int. 15500V 600A 12500kA OkA OkACurve Multiplier: 

Sensor: 600A 

Plug: 

Se t tin g, 1) 65A 


• 

Device Name: TV-2 XFMR Bus Name: 

Description. 2-Winding former Damage Curve Bus Vol tage: 

Nominal Size' 225 OkVA Fault Duty: 

Impedance (%Z)· 5,3200 Pri Connection: 

Inrush Factor. 8 Ox Sec Connection: 


Dev ice Name, 4A- 50/51 Bus Name: 

Description. MULTIL Feeder Relay-SA CT Sec Bus Voltage: 

AIC Rating: N/A Fault Duty: 

Current Rating: 200A / 5A Cu TV e Mu 1tip lie r : 

Setting: 1) OC Pi 1,25 Test Points: 


2) Ex t Inverse 4,0 1,0 	 @2,OX. 6.977s 
@5OX. 0,9905 

Device Name: TV -2 SM Bus Name: 

Description, CUTLER-HAMMER-HFD-175-225A Bus Vol 

AIC Rating: 65kA Fault Duty: 

Frame: HFD 480V 225A 65kA Curve Multiplier' 

Trip: 225A 

Sett i ng 1) Thermal Curve 


2) lost 	 Fixed 

BUS 0021 
13200V 
200000,OA 
75 deg C, 
150 deg C, 

BUS 4AO02 
13200.0V 
2635,QA 
1.00000 

BUS 4A002 
13200V / 480V 
200000,OA 
Del ta 
Wye-Ground 

BUS 0021 
13200,OV 
2794,OA 
1, 00000 

BUS 4A202 
480,OV 
4796 OA 
1,00000 

• 


http:13200.0V


uo 

0.20 

BUS 0021 
4A-50i51 

CBL-4Al 
BUS 4A002 

TY-2'-50151 

TY-2XFMl' 

TY-2SM 

BUS 4A202 

• TCC Name: TYLER-2 Current Scale: X10 Reference 13200 
Oneline: TYLER-2 
Date: 25 July. 2000 11 :46 AM SUNY OSWEGO II 



SUNY-Oswego IT 

• 
Protective Device Coordination Study 
Device Sen-SO/51 

Hall Incoming Primary Overcurrent Device 

Tec: Seneca Hall 

Device: Vista 

Transformer: kVA with 5.35 Z,32.8 @ 13.2 kV 

to protect transformer 
for not more than 600%. 32.8 x 6 = 196.8 
above downstream device. 

Set not than 0.2 seconds under upstream relay. 
Set for Tap Curve 150 Amps 
Instantaneous Off 
Definite Time Off 

• See section of 

for Tap Curve 


Instantaneous Off 

Definite Time Orf 


• 




Set for not more than 125% of 
2081.8 x 1 amps 
Set for Max, 
Set for 1.0X (2000 amps) 

to with the upstream and downstream devices. 
Set for 7 seconds 600% 

• Set above the downstream device. 
Set below upstream device 
Set for (8000 amps) 

the upstream downstream device. 
with 12T In 

tTp""t1nt coordination with downstream devices 
for 24000 amps 

an model coordination 

• 




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

Jul 25. 2000 08 Z3 :18 


TCC Name : SENECA HALL . tcc 

Reference Voltage : 13200 


• 
Current Scale X 10~1 

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

ALL INFORMATION PRESENTED IS FOR REVIEW. APPROVAL. INTERPRETATION. 
AND APPLICATION BY A REGISTERED ENGINEER ONLY . 
CAPTOR (Computer Aided Plotting for Time Overcurrent Reporting) 
COPYRIGHT SKM SYSTEMS ANALYSIS . INC . 1996 

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

Device Name : CBL -4A. l Bus Name : BUS 0021 
Description : Cab le Damage Curve Bus Voltage : 13200V 
Size : 1/0 Fault Duty : 200000 .0A 
Ma t e ri a I : Copper Cant . Temp : 75 deg C. 
Oty/Ph : 1 Damage Temp : 150 deg C. 

Device Name : SEN-50/51 Bus Name : BUS 4A003 
Description : S&C -Vista-Main Fault Interrupter Bus Voltage : 13200 .0V 
AIC Rating : 12500kA Fault Duty : 2B12 .0A 
Frame : Main Faul tInt . 15500V BOOA 12500kA OkA OkACurve Multiplier : 1.00000 
Sensor : BOOA 
Plug : 
Setting : 1) 150A 

• 
Device Name : SEN XFMR Bus Name : BUS 4A003 
Description: 2-Windi ng Transformer Damage Curve Bus Voltage : 13200V / 208V 
Nominal Size : 750 .0kVA Fault Duty : 200000 .0A 
Impedance (%Z) : 5.3200 Pri Connection : Delta 
Inrush Factor : 8.0x Sec Connection : Wye -Ground 

Device Name : 4A-50/51 Bus Name : BUS 0021 
Description : MULTI LIN -SR750/760 Feeder Relay -5A CT Sec Bus Voltage : 13200 .0V 
AIC Rating : N/A Fault Duty : 2794 .0A 
Current Rating : 200A / 5A Curve Multiplier : 1.00000 
Setting : 1) DC Pickup 1.25 Test Points : 

2) Ext Inverse 4.0 1.0 	 c2 . 0X. 6.977s 
c5 .0X. 0.990s 

Device Name : SEN SM Bus Name : BUS 4A300 
Description : CUTLER -HMt.4ER -DS . LSI -Digi trip RMS 51 ... Bus Voltage : 208 .0V 
AIC Rati ng: B5kA Fault Duty : 32404 .0A 
Frame : DS-420 240V 2000A 65kA OkA B5kA Curve Multiplier : 1.00000 
Sensor : 2000A 
PI ug : 2000A 
Setting : 1) LD Setting 1 

2) LD Time Setting 7 
3) SO Setting 4 
4) SO Time Setting O. 1 P2 t In 
5) Ir--sT M2( 12) 

Device Name : SEN FDR Bus Name : BUS 4A300 
Description : WESTINGHOUSE -LOB . LD-300-BOOA Bus Voltage : 208 .0V 

• 
AIC Rating : B5kA Fault Duty : 32404 .0A 
Frame : BOO 240V BOOA B5kA Curve Multiplier : 1.00000 
Trip : BOOA 
Se t tin g: 1) LTO 

2) Ir--sT 	 10 .0 

http:32404.0A
http:32404.0A
http:13200.0V
http:200000.0A
http:200000.0A
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TCC Name: SENECA HALL Current Scale: X10 Reference Voltage: 13200• Oneline: SENECA 
Date: 25 July. 2000 8:24 AM SUNY OSWEGO II 
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SUl'jY -Oswego 

• 
Protective Device Coordination Study 
Device Path-SO/51 

Finder Phase Overcurrent 

Path 

Device: Vista 

300 kVA with 5.35 13.1 FLA 13.2 kV 

Set to Primary. 
Set for not more than 600% 13.1 x 6 78.6 

above downstream 
not less than 0.2 seconds under the relay. 

Go to next higher 
Set for Tap Curve 80 Amps 
Instantaneous Off 
Definite Orf 

• See of for logic 
for Tap Curve 50 Amps 

Instantaneous Off 
Definite Time Off 

• 




SUNY -Oswego n 

• 
Protective Device Coordination Study 
Device Name: Path-SM 
Pathfinder Secondary Breaker 

TCC: 	 Pathfinder 

Hammer 1 with 510 
1600 AF I 1000 Plug 

None 

Transformer: 300 kVA with 5.35 832.7 @ 

Set Max. 

Set for l.OX (1000 amps) 


to coordinate with upstream and downstream devices. 
Set for 15 seconds @ 600% 

• 
to with the and device. 
for 0.1 seconds with 

Set to max to attempt coordination with downstream devices 
for M2 (12X) 12000 amps 

1. 	 replacing the LSI programmer with an model for better coordination with 
the downstream devices. 

2. 	 Set downstream device instantaneous not more than 7. (min setting). 

• 




Sui 8 . 2600 '2 :'2:45 

TCC Name : PATHFINDER . tcc 
Reference Voltage : 13200 
Current Scale X 10~1 

• ALL INFORMATI(J.J PRESENTED IS FOR REVIEW. APPROVAL. INTERPRETATICJ.J. 
AND APPLICATIQ~ BY A REGISTERED ENGINEER CJ.JLY. 
CAPTOR (Computer Aided Plotting for Time Overcurrent Reporting) 
COPYRIGHT SKM SYSTE~ .ANALYSIS. It\C. 1996 

Device Name: CBL-4A.1 Bus Name : 
Description: Cable Damage Curve Bus Voltage: 
Si ze : 1/0 Fault Duty : 
Material: Copper Cont. Temp : 
Oty/Ph : 1 Damage Temp: 

Device Name : PATH XFMR Bus Name : 
Description : 2-Winding Transformer Damage Curve Bus Voltage: 
Nominal Size: 300.0kVA Fault Duty : 
Impedance (%Z) : 5.3200 Pri Connection: 
Inrush Factor: 8.0x Sec Connection : 

• 

Device Name : 4A-50/51 Bus Name: 

Description: MULTILIN-SR750/760 Feeder Relay -5A CT Sec Bus Voltage: 

AIC Rating : N/A Fault Duty : 

Current Rating : 200A / 5A Curve Multiplier : 

Set t ing : 1) OC Pickup 1. 25 T est Po i n t s : 


2) Ext Inverse 4.0 1.0 	 ~2. OX, 6.977s 
c5.0X. 0.990s 

Device Name: PATH-50/51 Bus Name : 

Descript ion : s&C-Vista-Tap Fault Interrupter Bus Voltage : 

AIC Rating : 12500kA Fault Duty : 

Frame: Tap Faul tInt . 15500V 600A 12500kA OkA OkACurve Multiplier : 

Sensor : 600A 

Plug: 

Setting : 1) 80A 


Device Name : PATH SM Bus Name: 

Description : CUTLER-Ht>M.1ER-DS. LSl-Digi trip RMS 51 .. . Bus Voltage : 

AlC Rating: 65kA Fault Duty : 

Frame : DS -416H 240V 1600A 65kA OkA 65kA Curve Multiplier : 

Sensor : 1600A 

Plug : 1000A 

Setting: 1 ) LD Setting 1 


2) LD Time Sett i ng 15 
3) SO Setting 4 
4) SO Time Setting 0. 1 1"2 t In 
5) INST M2( 12) 

Device Name : PATH FDR Bus Name: 
Description : WESTlNGHOUSE -DK-250-400A Bus Voltage : 

• 
AIC Rating: 65kA Fault Duty: 
Frame: 400 240V 400A 65kA Curve Multiplier: 
Tri p: 400A 
Setting : 1) LID 

2) lNST 	 7.5 

BUS 0021 
13200V 
200000 .0A 
75 deg C. 
150 deg C. 

BUS 4A004 
13200V / 208V 
200000 .0A 
Del ta 
Wye-Ground 

BUS 0021 
13200.0V 
2794 .0A 
1.00000 

BUS 4A004 
13200 .0V 
2577 .OA 
1.00000 

BUS 4MOO 
208.0V 
14445 .0A 
1.00000 

BUS 4MOO 
208 .0V 
14445.0A 
1.00000 

http:14445.0A
http:13200.0V
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SUNY -Oswego II 
.. fiT""".,."'. Device Coordination Study

• 1 

Onondaga Hall 

Device: Multilin SR-7S0 Relay 

None 

CT S 

Feeder: 1/0 IS rated at 200 

to protect 200 rated cable. 
not more than 600% cable ampacity 200 x 6 1200 amps 

Set to coordinate with and downstream devices. 
uses CTprimary amps to calculate tap 

for 1 the feeder 1 x 200 250 
for 1.25 AT amps) 

• Vvith upstream downstream 

not less than 
combined inrush 

not less than 0.4 seconds below the upstream """""'" 
seconds above downstream curve. 

all five transformers (682.3 amps) 
Set for 4 on the Extremely Inverse Curve for 0.99 seconds 500% 

to coordinate with downstream devices 

• 




SUNY-Oswego n 

• 
Protective Device Coordination Study 
Device Name: Onon-50/51 
Onondaga Hall Incoming Primary Phase Overcurrent Device 

TCC: 	 Onondaga Hall. 

Device: 	 S&C Vista 

Existing Settings: None 

Transformer: 750 kVA with 5.35 min Z, 32.8 FLA @ 13.2 kV 

Phase Overcurrent Pickup: 

Set to protect transfonner Primary. 

Set for not more than 600%. 32.8 x 6 = 196.8 amps. 

Set above downstream A4BY2500 fuse. 

Set not less than 0.2 seconds under the upstream relay. 

Go to next higher size. 

Set for Tap Curve 150 Amps 

Instantaneous Off 

Definite Time Ofr 


• Ground Fault 

See GF section of the report for setting logic 
Set for Tap Curve 50 Amps 

Instantaneous OfT 

Definite Time orr 


Note: 	 This device does not coordinate with the existing secondary main fuse . Since this 
misscoordination does not effect other branches of the system and the device does 
coordinate with the largest feeder breaker, it is acceptable . 

• 




Aug 02, 2OUO OY : i i :3} 

TCC Name: ONONDAGA HALL.tcc 
Reference Vol tage: 13200 
Current Scale X 10 A1 

• AL L INFORMATI()\J PRESENTED IS FOR REVI EW, APPROVAL , INTERPRETATION, 
AND APPLICATION BY A REGISTERED ENGINEER ONLY. 
CAPTOR (Computer Aided Plotting for Time Overcurrent Reporting) 
COPYRIGHT SKM SYSTEMS ANALYSIS, INC . 1996 


Device Name : CBL-4B . l Bus Name: 

Description : Cable Damage Curve Bus Voltage : 

Size : 1/0 Fault Duty: 

Ma t e ria I : Copper Con t. Temp : 

Oty/Ph: 1 Damage Temp : 


Device Name : ONON-50/51 Bus Name : 

Description : S&C-Vista-Main Fault Interrupter Bus Voltage: 

AIC Rating: 12500kA Fault Duty: 

Frame : Main Fault Int. 15500V 600A 12500kA OkA OkACurve Multiplier: 

Sensor : 600A 

Plug: 

Setting: 1) 150A 


• 

Device Name: ONON XFMR Bus Name: 

Description: 2-Winding Transformer Damage Curve Bus Voltage: 

Nominal Size : 750.0kVA Fault Duty: 

Impedance (%Z): 5.3200 Pri Connection: 

Inrush Factor: 8.0x Sec Connection: 


Device Name: 4B-50/51 	 Bus Name: 

Description: MULTILIN-SR750/760 Feeder Relay-5A CT Sec Bus Voltage: 

AIC Rating : N/A Fault Duty: 

Current Rating : 200A / 5A Curve Multiplier: 

Setting: 1) DC Pickup 1.25 Test Points: 


2) Ext Inverse 4.0 1.0 	 ®2.0X, 6.977s 
®5.0X, 0.990s 

Device Name: OON SM 	 Bus Name: 
Description : GOULD SHAWMUT-A4BY , 600V Class L-200- ... Bus Voltage: 

AIC Rating : 200kA Fault Duty: 

Cartridge 2500A 600V 2500A 200kA Curve Multiplier: 

Size : 2500A 


Device Name : CNJN FOR Bus Name: 

Description : Bus Voltage: 

AIC Rating : OkA Fault Duty: 

Frame: Curve Multiplier : 

Sensor: 

Plug : 

Setting: 


BUS 0011 
13200V 
200000 .0A 
75 deg C 
150 deg C. 

BUS 4BOOl 
13200 .0V 
2479 .0A 
1.00000 

BUS 4BOOl 
13200V / 208V 
200000.0A 
Delta 
Wye-Ground 

BUS 0011 
13200.0V 
2797.0A 
1.00000 

BUS 4Bl00 
20B .OV 
32080.0A 
1.00000 

BUS 4Bl00 
208.0V 
200000 .0A 
1.00000 

• 
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SUNY-Oswego II 

• 
Protective Device Coordination Study 
Device Name: Oneida-50/51 
Oneida Hall Incoming Primary Phase Overcurrent Device 

Tee: Oneida Hall 

Device: s&e Vista 

Existing Settings: None 

Transformer: 300 kVA with 5.35 min Z, 13.1 FLA @ 13.2 kV 

Phase Ovecurrent Pickup: 

Set to protect transformer Primary. 

Set for not more than 600%. 13.1 x 6 = 78.6 amps. 

Set above downstream breaker. 

Set not less than 0.2 seconds under the upstream relay. 

Go to next higher size 

Set for Tap Curve 80 Amps 

Instantaneous OtT 

Definite Time Off 


• Ground Fault 

See GF section of the report for setting logic 
Set for Tap Curve 50 Amps 
Instantaneous OtT 
Definite Time Off 

• 




SUNY-Oswego n 

• 
Protective Device Coordination Study 
Device Name: Oneida-SM 
Oneida Hall Secondary Main Breaker 

TCe: 	 Oneida Hall 

Device: 	 Cutler Hammer DS416H with Digitrip 510 LSI 

1600 AF / 1000 Plug 


Existing Settings: 	 None - New Device 

Transformer: 	 300 kVA with 5.35 min Z, 832.7 FLA @ 208V 

Long Time Pickup 

Set for not more than 125% of transformer FLA. 

832 .7 x 1.25 = 1040.9 amps 

Set for Max. 

Set for l.OX (1000 amps) 

Long Time Delay: 

Set to coordinate with the upstream and downstream devices. 

Set for 7 seconds @ 600% 


• Short Time Pickup 

Set above the downstream device. 

Set below the upstream device 
Set for 4X (4000 amps) 

Short Time Delay 

Set to coordinate with the upstream and downstream device. 

Set for 0.1 seconds with I2T In 

Instantaneous: 

Set to max to attempt coordination with downstream devices 

Set for M2 (12X) for 12000 amps 

Notes 

1. 	 Recommend replacing the LSI programmer with an LS model for better coordination with 
the downstream devices. 

• 
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Jul 25 , 2000 09 :26: 15 

TCC Name : ONEIDA HALL . tcc 

• 
Reference Vol tage : 13200 

Current Scale X 10Al 


ALL INFORMATION PRESENTED IS FOR REVIEW , APPROVAL, INTERPRETATION, 
AND APPLICATION BY A REGISTERED ENGINEER ONLY . 
CAPTOR (Computer Aided Plotting for Time Overcurrent Reporting) 

COPYRIGHT SKM SYSTEMS ANALYSIS, INC . 1996 


Bus Name : BUS 0011Device Name : CBL -4B . l 
Description: Cable Damage Curve Bus Voltage : 13200V 

Fault Duty : 200000 . 0ASize : 1/0 
Can t. Temp : 75 deg C. Ma ter i a I : Copper 
Damage Temp : 150 deg C. Oty/Ph : 1 

Device Name: ONE IDA- 50/51 Bus Name : BUS 4B002 
Description : s&C -Vi s ta-Tap Fault Interrupter Bus Voltage : 13200 .0V 
AIC Rating : 12500kA Fault Duty : 2422 .0A 
Frame: Tap Fault Int . 15500V 600A 12500kA OkA OkACurve Multiplier : 1.00000 
Sensor : 600A 

PI ug : 

Setting : 1) BOA 


• 
Device Name : ONEIDA XFMR Bu s Name : BUS 4B002 
De scription : 2-Winding Tran sformer Damage Curve Bus Voltage : 13200V / 20BV 
Nominal Size : 300 .0kVA Fault Duty : 200000 . 0A 
Impedance (%Z) : 5.3200 Pri Connection : Del ta 
Inru sh Factor : B.Ox Sec Connection : Wye -Ground 
--- ---. -- -- - ---- - --- - -. --- -- - -- --- ---- - - -- - - .- - ---- -- - . --- -- ----- -- -- - -- --- -- -- --- -- -- --

Device Name : 4B -50/51 Bus Name : BUS 0011 
De scription : MULTILIN-SR750/760 Feeder Relay-5A CT Sec Bus Voltage : 13200 .0V 
AIC Rating : N/A Fault Duty : 2797.0A 
Current Rating : 200A / 5A Curve Multiplier : 1.00000 
Setting : 1) OC Pickup 1. 25 Te st Points : 

2) Ext Inver se 4.0 1.0 	 c2 .0X, 6.977s 
c5.0X , 0.990s 

Device Name : ONEIDA SM Bus Name: BUS 4B200 
De scription : CUTLER-HMf..1ER -DS , LSI -Digi trip RMS 51 ... Bus Voltage : 20B .OV 
AIC Rating : 65kA Fault Duty : 14370.0A 
Frame : DS -416H 240V 1600A 65kA OkA 65kA Curve Multiplier : 1.00000 
Sensor : 1600A 
PI ug : 1000A 
Se t tin g: 1) LD Setting 1 

2) LD Time Setting 7 
3) SO Setting 4 
4) SO Time Setting 0.1 lA2 t In 
5) INST M2 (12) 

Device Name : ONEIDA FDR 	 Bus Name : BUS 4B200 

• 
Description: WESTINGHOUSE -DK -250 -400A 	 Bus Voltage : 20B .OV 
AIC Rating : 65kA 	 Fault Duty : 14370.0A 
Frame : 400 240V 400A 65kA 	 Curve Multiplier : 1.00000 
Trip : 300A 
Se t t i ng : 1) LTD 

2) INST 	 10 .0 


http:14370.0A
http:14370.0A
http:200000.0A
http:13200.0V
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SUNY-Oswego D 

• 
Protective Device Coordination Study 
Device Name: Cayuga-SO/51 
Cayuga Hall Incoming Primary Phase Overcurrent Device 

TCe: CayugaHaU 

Device: S&C Vista 

Existing Settings: None 

Transformer: 300 kVA with 5.35 min Z, 13.1 FLA @ 13.2 kV 

Phase Overcurrent Pickup: 

Set to protect transformer Primary. 

Set for not more than 600% . 13.1 x 6 = 78 .6- amps-. 

Set above downstream breaker. 

Set not less than 0.2 seconds under the upstream relay . 

Go to next size higher fuse 

Set for Tap Curve 80 Amps-

Instantaneous Off 

Definite Time Off 


• Ground Fault 

See GF section of the report for setting logic 
Set for Tap Curve 50 Amps 
Instantaneous Off 
Defi nite Time Off 

• 




SUNY-Oswego n 

• 
Protective Device Coordination Study 
Device Name: Cayuga-SM 
Cayuga Hall Secondary Main Breaker 

TCC: 	 Cayuga Hall 

Device: 	 Cutler Hammer DS420 with Digitrip 510 LSI 

1600 AF / 1600 Plug 


Existing Settings: 	 None - New Device 

Transformer: 	 300 kVA with 5.35 min Z, 832 .7 FLA@ 208V 

Long Time Pickup 

Set for not more than 125% of transformer FLA 

832.7 x 1.25 = 1040.9 amps 1040.9 / 1600 = 0.65 
Go to 0.6 setting 
Set for 0.6 X (960 amps) 

Long Time Delay: 

Set to coordinate with the upstream and downstream devices. 

Set for 15 seconds @ 600% 


• Short Time Pickup 

Set above the downstream device. 

Set below the upstream device 

Set for 4X (4800 amps) 

Sho rt Time Delay 

Set to coordinate with the upstream and downstream device. 

Set for 0.1 seconds with I2T In 


Instantaneous: 

Set to max to attempt coordination with downstream devices . 

Set above the 14333 available fault amps 

Set for M2 (12X) for 19200 amps 


Note: 	 Recommend replacing the LSI programmer with an LS model for better coordination 
with the downstream devices. 

• 




TCC Name : CAYUGA HALL . tcc 
Reference Vol tage: 13200 
Current Scale X lo~l 

• ~----------------------------------------------------- -----------------------

ALL INFORMATION PRESENTED IS FOR REVIEW. APPROVAL. INTERPRETATION. 

AND APPLICATION BY A REGISTERED ENGINEER ONLY. 

CAPTOR (Computer Aided Plotting for Time Overcurrent Reporting) 

COPYRIGHT SKM SYSTEMS ANALYSIS. INC . 


BUS 0011 
13200V 
200000 .oA 
75 deg C. 
150 deg C. 

BUS 4B004 
13200 .0V 
2347 . 0A 
1.00000 

BUS 4Bo04 
13200V / 208V 
200000 .0A 
Delta 
Wye -Ground 

BUS 0011 
13200 .OV 
2797 .0A 
1.00000 

BUS 4B400 
208 .OV 
14333 .0A 
1.00000 

BUS 4B400 
208 .0V 
14333 .0A 
1.00000 

Device Name : 

Description: 

Size : 

Ma t eri aI : 

Dty/Ph : 


Device Name : 

Description : 

AIC Rating : 

Frame : 

Sensor : 

Plug : 

Setting : 1) BOA 


• 

Device Name : 

Description: 

Nominal Size: 

Impedance (%Z) : 

Inrush Factor : 


Device Name : 
Description: 
AIC Rating : 
Current Rating 
S e tt i n g: 1) OC 

2) Ext 

Device Name: 
Description : 
AIC Rating: 
Frame : 
Sensor : 
Plug : 
Setting : 1) 

2) 
3) 
4) 
5) 

• 

Device Name : 

Description : 

AIC Rating: 

Frame : 

Tri p: 

Setting: 1) LTD 

CBL -4B . l 
Cable Damage Curve 
1/0 
Copper 
1 

CAYUGA-50/51 
S&C -Vista -Tap Fault 
12500kA 

1996 

Bus Name : 
Bus Voltage : 
Fault Duty : 
Cont. Temp : 
Damage Temp : 

Bus Name: 
Interrupter 	 Bus Voltage : 

Fault Duty: 
Tap Fault Int . 15500V 600A 12500kA OkA OkACurve Multiplier : 
600A 

CAYUGA XFMR 
2-Winding Transformer Damage Curve 
300 .okVA 
5.3200 
8.0x 

4B-50/51 

Bus Name: 

Bus Vol tage : 

Fault Duty : 

Pri Connection : 

Sec Connection : 


Bus Name : 

MULTILIN-SR750/76o Feeder Relay-5A CT Sec Bus Voltage : 
N/A 
200A / 5A 

Pic kupl.25 
Inverse 4.0 1.0 

CAYUGA SM 
CUTLER-H.AM.1ER-DS. LSI-Digi trip RMS 51 .. 
65kA 
DS -416H 240V 1600A 65kA OkA 65kA 
1600A 

1600A 


LD Setting 
LD Time Setting 
SO Setting 
SO Time Setting 
INST 

0.6 
15 
4 
O. 1 P2 t In 
M2( 12) 

CAYUGA FDR 
WESTINGHOUSE -DK -250 -400A 
65kA 
400 240V 400A 65kA 
400A 

Fault Duty : 

Curve Mul tipl ier : 

T est Po in t s : 

c2 .0X. 6.977s 

<1Z15.OX. 0.990s 


Bus Name : 

Bus Voltage : 

Fault Duty: 

Curve Multiplier: 


Bus Name : 

Bus Voltage : 

Fault Duty : 

Curve Multiplier : 


2) INST 	 7.0 
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SUNY-Oswego n 

• 
Protective Device Coordination Study 
Device Name: LP-50/51 
Little Page Incoming Primary Phase Overcurrent Device 

Tee: Little Page 

Device: s&e Vista 

Existing Settings: None 

Transformer: 300 kVA with 5.35 min Z, 13 .1 FLA @ 13 .2 kV 

Phase Overcurrent Pickup: 

Set to protect transformer Primary. 

Set for not more than 600% . 13 .1 x 6 = 78.6 amps. 

Set above downstream breaker. 

Set not less than 0.2 seconds under the upstream relay. 

Go to next size higher fuse 

Set for Tap Curve 80 Amps 
Instantaneous OtT 
Definite Time Off 

Ground Fault • See GF section of the report for setting logic 
Set for Tap Curve 50 Amps 
Instantaneous OtT 
Definite Time Off 

• 




SUNY-Oswego II 

• 
Protective Device Coordination Study 
Device Name: LP-SM 
Little Page Secondary Main Breaker 

TCe: 	 Little Page 

Device: 	 Cutler Hammer DS420 with Digitrip 510 LSI 

1600 AF / 1000 Plug 


Existing Settings: 	 None - New Device 

Transformer: 	 300 kVA with 5.35 min Z, 832.7 FLA @ 208V 

Long Time Pickup: 

Set for not more than 125% of transformer FLA. 

832 .7 x 1.25 = 1040.9 amps 

Set to max setting 

Set for 1.0 X (1000 amps) 

Long Time Delay: 

Set to coordinate with the upstream and downstream devices. 

Set for 15 seconds @ 600% 


• Short Time Pickup 

Set above the downstream device. 

Set below the upstream device 

Set for 4X (4000 amps) 

Short Time Delay 

Set to coordinate with the upstream and downstream device. 

Set for 0.1 seconds with I2T In 

Instantaneous: 

Set to max to attempt coordination with downstream devices 

Set for M2 (12X) for 12000 amps 

Notes: 

1. 	 Recommend replacing the LSI programmer with an LS model for better coordination with 
the downstream devices . 

2 . 	 Set the downstream device not more than 7.SX (mid setting) 

• 




TCC Name : LITTLE PAGE. tcc 
Reference Voltage : 13200 
Current Scale X 10Al 

• ALL INFORMATION PRESENTED IS FOR REVIEW. APPROVAL . INTERPRETATION. 
AND APPLICATION BY A REGISTERED ENGINEER ONLY. 
CAPTOR [Computer Aided Plotting for Time Overcurrent Reporting) 
COPYRIGHT SKM SYSTEMS ANALYSIS . INC . 1996 


Device Name : CBL -4B. 1 Bus Name : 

Description : Cable Damage Curve Bus Voltage : 

Si ze 1/0 Fault Duty : 

Material: Copper Cont . Temp : 

Qty/Ph : 1 Damage Temp: 


Device Name: LP-50/51 Bus Name : 

Description : s&C-Vista-Tap Fault Interrupter Bus Voltage : 

AIC Rating : 12500kA Fault Duty: 

Frame : Tap Faul tInt . 15500V 600A 12500kA OkA OkACurve Multiplier: 

Sensor : 600A 

Plug : 

Setting : 1) 80A 


• 

Device Name : LP XFMR Bus Name: 

De scription: 2-Winding Transformer Damage Curve Bus Voltage : 

Nominal Size : 300 .0kVA Fault Duty : 

Impedan ce [%Z ): 5.3200 Pri Connection: 

Inrush Factor: 8.0x Sec Connec t i on : 


Device Name : 4B-50/51 	 Bus Name : 

Description : MULTILIN -SR750/760 Feeder Relay-5A CT Sec Bus Voltage: 

AIC Rating : N/A Fault Duty : 

Current Rating : 200A / 5A Curve Multiplier : 

Setting : 1) DC Pi ckup 1. 25 Test Points : 


2) Ext Inverse 4.0 1.0 	 =2.0X . 6.977s 
=5 . OX. 0.990s 

Device Name : LP SM 	 Bus Name : 

De scription : CUTLER -HMtvIER-DS , LSI-Digi trip RMS 51 ... Bus Voltage : 

AIC Rating : 65kA Fault Duty : 

Frame : DS -416H 240V 1600A 65kA OkA 65kA Curve Multiplier : 

Sensor : 1200A 

Plug : lOOOA 

Setting: 1 ) LD Setting 1 


2) LD Time Setting 15 
3) SO Setting 4 
4) SO Time Setting 0. 1 P2 t In 
5) INST M2( 12) 

Device Name : LP FDR Bus Name : 
Description : WESTINGHOUSE-DK-250 -400A Bus Voltage : 

• 
AIC Rating: 65kA Fault Duty : 
Frame: 400 240V 400A 65kA Curve Multiplier : 
Trip : 400A 
Setting : 1) LTD 

2) INST 	 7.5 

BUS 0011 
13200V 
200000.0A 
75 deg C. 
150 deg C. 

BUS 4B003 
13200 .0V 
2392 .0A 
1.00000 

BUS 4B003 
13200V / 208V 
200000 .0A 
Delta 
Wye-Ground 

BUS 0011 
13200 .0V 
2797.0A 
1.00000 

BUS 4B300 
2080V 
14356 .0A 
1.00000 

BUS 48300 
208.0V 
14356 .0A 
1.00000 
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• 
TCC Name: LITTLE PAGE Current Scale: X10 Reference Voltage: 13200 
Oneline: LITTLE PAGE 
Date: 25 July, 2000 10:26 AM SUNY OSWEGO II 
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GROUND FAULT 
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SUNY-Oswego n 

• 
Protective Device Coordination Study 
Device Name: 4B-SIG (typical for 3A-SIG, 3B-SIG & 4A-SIG) 
Feeder 4B Ground Fault Relay 

TCe: lSkV GF . 

Device: Multilin SR-7S0 Relay 

CT Ratio: 50:5 

Pickup: 

Set under upstream device with 60 amp pickup. 
Note: This relay uses CT primary amps to calculate tap settings. 
Set for SO amps 

Set for 1 AT (50 amps) 


Delay 

• 

Set to coordinate with upstream and downstream devices. 

Set for not less than 0.4 seconds below the upstream device . 

Set for not less than 0.2 seconds above the downstream Device curve. 

Set for 3.1 m on the Extremely Inverse Curve for 0.767 seconds @ 500% 


Instantaneous: 

Block to coordinate with downstream devices 

• 




SUNY-Oswego n 

• 
Protective Device Coordination Study 
Device Name: Onon-SOG (typical for all Vista Devices except as noted) 
Primary Ground Fault Device 

Tee: 15kV GF 

Device: s&e Vista 

Existing Settings: None 

Ground Fault Setting: 

Last device in chain, set as low as possible. 

Set time delay not less than 0.2 seconds above the upstream relay @ 400 amps. 

Set for Tap Curve 50 Amps (Minimum Setting) 
Instantaneous OfT 
Definite Time OfT 

• 
Note: When an E-speed curve is selected for the phase overcurrent device, the ground

overcurrent pickup setting is disabled as are the instantaneous-pickup and definite-time 
delay attributes 

• 




Jul 25 , 2000 13 :4044 

TCC Name 15kV GF.tcc 
Reference Voltage' 13200 

• 
Current Scale X 10~1 

ALL INFORMATION PRESENIrED IS FOR REVIEW, APPROVAL, INTERPRETATION, 
AND APPLICATION BY A REGISTERED ENGINEER ONLY. 

CAPTOR (Computer Aided Plotting for Time Overcurrent Reporting) 

COPYRIGHT SKM SYSTEMS ANALYSIS, INC . 1996 


Device Name BUS B 51G Bus Name : 

Description : MULTlLIN-SR750/760 Feeder Relay-5A CT Sec Bus Voltage : 

AIC Rating: N/A Fault Duty : 

Current Rating. 1200A / 5A Curve Multiplier : 

Setting' 1) OC Pickup 0.05 Test Point s' 


2) Ext Inverse 5.0 1.0 	 ~2.0X , 8.722s 
~5 . OX, 1. 237 s 

Device Name : 4B 51G Bus Name : 

De scription : MUlTIlIN-SR750/ 760 Feeder Relay-5A CT Sec Bus Voltage 

AlC Rating N/A Fault Duty : 

Current Rating : 50A / 5A Curve Multiplier : 

Setting 1) OC Pickup 1.0 Test Point s: 


2) Ext Inverse 3. 1 1.0 	 ~2 . 0X , 5.407 s 
~5.0X, 0 767 s 

• Device Name: OON-51G Bus Name : 

De scription: S&C-Vista-Tap Fault Interrupter Bus Voltage: 

AlC Rating 12500kA Faul t Duty ' 

Frame : Tap Faul tInt 15500V 600A 12500kA OkA OkACurve Multiplier: 

Sensor 600A 

Plug 

Setting 1) 50A 


BUS 0011 
13200.0V 
400.0A 
1.00000 

BUS 0011 
13200.0V 
400.0A 
1.00000 

BUS 4BOOI 
13200.0V 
400.0A 
1.00000 
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SUNY-Oswego II 

• 
Protective Device Coordination Study 
Device Name: Culk-SM GF (typical for Pen-SM-GF) 
Cullcin Hall Secondary Main Breaker 

TCe: 	 Culkin Hall & LV GF 

Device: 	 Cutler Hammer DS632 with Digitrip 510 LSG 
3200 AF / 2400 Plug 

Existing Settings: 	 None - New Device 

Ground Fault Pickup: 
Set to max to attempt to coordinate with downstream devices 
Set for E (1200 amps) 

Ground Fault Delay 
Set to max to attempt coordination with downstream devices 
Set for 0.5 seconds with I2T In 

• 

• 




Jul 25, 2000 13:58:59 

TCC Name: LV GF. tcc 
Reference Voltage: 480 

• 
Current Scale X lOA1 

ALL INFORMATION PRESENTED IS FOR REVIEW, APPROVAL, INTERPRETATION, 

AND APPLICATION BY A REGISTERED ENGINEER ONLY. 

CAPTOR (Computer Aided Plotting for Time Overcurrent Reporting) 

COPYRIGHT SKM SYSTEMS .ANAlYSIS, INC. 1996 


Device l'Jame: CUlK FDR Bus Name: BUS 3A400 

Description : CUTLER-KAMMER-MQ-700-800A Bus Voltage: 480.0V 

AIC Rating: 35kA Fault Duty: 36250.0A 

Frame : 800A 4S0V SODA 35kA Curve Multiplier: 1.00000 

Tri p: 800A 

Setting: 1) Thermal Curve 


2) Inst 3000A 

Device Name: Culk SM-GF Bus Name: BUS 3A400 
Description: CUTlER-KAMMER -OS, 2400A=In-Digi trip R ... Bus Voltage: 480.0V 
AIC Rating: 65kA Fault Duty: 36250.0A 
Frame : DS-632 480V 3200A 65kA OkA 65kA Curve Multiplier: 1.00000 
Sensor : 2400A 
Plug : 2400A 
Se t tin g: 1) GF Setting E

• 21 GF Delay 0.5 IA 2 t In 

• 
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TCC Name: LV GF Current Scale: X10One/jne: 15kV GF Reference Voltage: 480 
Date: 25 J uly. 2000 1:59 PM 
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5.0 SHORT CIRCUIT REPORT COMPUTER PRINTOUTS 

This section contains the results of the Short Circuit Study Report 

• 
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• 

• Ju I 11, 2000 08:52 :57 

ALL INFORMATION PRESENTED IS FOR REVIEW, APPROVAL 
INTERPRETATION AND APPLICATION BY A REGISTERED ENGINEER ONLY 

SKM POWER*TOOLS FOR WINDOWS 

A_FAULT SHORT CIRCUIT ANALYSIS REPORT 

COPYRIGHT SKM SYSTEMS ANALYSIS, INC . 1996-1997 


• 


• 




T H R E E P HAS E F A U L T REP 0 R T 
(FOR APPLICATION OF LOW VOLTAGE BREAKERS) 

PRE FAULT VOLTAGE : 1.0000 
MODEL TRANSFORMER TAPS : NO 

=====--=================================================----========;;=======--=== 

• BUS 0000 FAULT: 6.795 KA AT -82 .94 DEG ( 406 .07 MVA) X/ R: 8.09 
VOL TAGE: 34500 . EOUIV . IMPEDN\CE= .3601 + J 2.9089 OHJS 
CONTRIBUTIONS : ~PC 6.292 KA i'N:J : -82 .87 

BUS 0001 .503 KA i'N:J : -83 .79 

BUS 0001 FAULT : 6.795KAAT -82 .94 DEG ( 406 .07 MVA) X/ R: 8.09 
VOL TAGE: 34500 . EOUIV. IMPEDN\CE= .3601 + J 2.9089 Ol-M) 
CONTRIBUTIONS : BUS 0020 .263 KA i'N:J -83.72 

BUS 0000 6.292 KA i'N:J : -82 .87 
BUS 0010 .241 KA i'N:J -83 .86 

BUS 0010 	 FAU LT: 3.319 KA AT -85 11 DEG ( 75 .88 MVA) X/R 12 . 15 
VOL TAGE : 13200 EOUIV . IMPEDANCE= . 1957 + J 2.2878 OHMS 
CONTRIBUTIONS : BUS 0001 2.521 KA i'N:J -85 .70 

BUS 0011 .798 KA i'N:J : -83.23 

BUS 0011 FAULT : 3.238 KA AT -8368 DEG ( 74 .03 MVA ) X/R 9.04 
VOLTAGE 13200 . EQUIV . IMPEDANCE= .2592 + J 2.3393 OHMS 
CONTRIBUTIONS : FOR lB MTR LD .224 KA i'N:J -84.29 

FDR 2B MTR LD .224 KA i'N:J -84 .29 
BUS 0010 2 430 KA i'N:J -83 .60 
BUS 4BOOl .109 KA i'N:J -83 .29 
BUS 3BOOl .252 KA i'N:J -8349 

• 
BUS 0020 FAULT: 3.413 KA AT -8499 DEG ( 78 .03 MVA) X/R: 11 .96 

VOL TAGE : 13200 . EOUIV . IMPEDANCE= . 1951 + J 2.2244 OHMS 
CONTRIBUTIONS : BUS 0001 2.520 KA i'N:J : -85 .70 

BUS 0021 .894 KA i'N:J : -82 .97 

BUS 0021 FAULT : 3.335 KA AT -83 .63 DEG 76.24 MVA) X/R 8.99 
VOL TAGE: 13200 . EOU IV . IMPED.AJ\JC E= .2534 + J 2 2712 OHMS 
CONTRIBUTIONS : FDR lA MTR LD . 224 KA i'N:J -84 .29 

FDR 2A Mt R LD . 224 KA i'N:J -84 .29 
BUS 0020 2.429 KA i'N:J -8360 
BUS 3AOOl .156 KA i'N:J -83.65 
BUS 4AOOl .302 KA i'N:J : -82.91 

BUS 3AOOl 	 FAULT : 3. 185 KA AT -79 . 15 DEG ( 72 .81 MVA ) X/ R: 5.32 
VOL TAGE : 13200. EOUIV . IMPEDANCE= .4503 + J 2.3502 OHMS 
CONTRIBUTIONS : BUS 0021 3.029 KA i'N:J : -78 .91 

BUS 3A002 .157 KA i'N:J -83 .89 

• 
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T H R E E P HAS E F A U L T REP 0 R T 

• (FOR APPLICATION OF LOW VOLTNJE BREAKERS) 
PRE FAULT VOLTNJE: 1.0000 
MODEL TRANSFORMER TAPS : NO 

============================================================================== 

BUS 3A002 	 FftJJLT 3. 144 KA AT -78.05 DEG ( 71 . 89 MVA) X/R : 4.84 
VOLTNJE : 13200 . EOUIV . IMPEDANCE= .5020 + J 2.3713 O~ 
CONTRIBUTIONS: BUS 3A001 2.988 KA M.G : -77 .74 

BUS 3A003 . 157 KA M.G : -83 96 

BUS 3A003 FftJJ LT 3. 116 KAAT -77 .29 DEG ( 71 .23 WA) X/R : 457 
VOLTAGE 13200 . EQUIV . IMPEDtlNCE= .5382 + J 2.3861 OHMS 
CONTRIBUTIONS : BUS 3A002 2. 960 KA M.G : -76.93 

BUS 3A300 .02 1 KA M.G -83 .72 
BUS 3A004 .136 KA M.G : -8404 

BUS 3A004 	 FftJJLT : 3.021 KA AT -74 . 88 DEG I 69 .07 WA) X/ R: 3.88 
VOLTAGE: 13200 . EOUI V. IMPEDANCE= .6579 + J 24354 OHMS 
CONTRIBUTIONS BUS 3A003 2.886 KA M.G -74.45 

BUS 3A400 . 137 KA M.G : -84 . 17 

• 
BUS 3A100 FftJJLT 14 .537 KA AT -7 1.66 DEG ( 5.24 MVA) X/R 3.02 

VOLTAGE : 208 . EOUIV IMPEDANCE= .0026 + J . 0078 OHMS 
LOW VOLTAGE POWER CIRCUIT BREAKER 14 . 537 KA 
MOLDED CASE CIRCUIT BREAKER < 20KA 14 .537 KA 
MOLDED CASE CIRCUIT BREAKER > 20KA 14.537 KA 
CONTR I BUTIONS: BUS 3AOO 1 14537 KA M.G -71 . 66 

BUS 3A200 	 FftJJLT 23 073 KA AT -76.20 DEG ( 8. 31 MVA) X/R 4.08 
VOL TAGE 208 . EOUIV . IMPEDANCE= .0012 + J .005 1 OHMS 
LOW VOLTAGE POWER CIRCUIT BREAKER 23.073 KA 
MOLDED CASE CIRCUIT BREAKER > 20KA 23.073 KA 
CONTRIBUTIONS: BUS 3A002 23. 073 KA M.G : -76.20 

BUS 3A300 	 FftJJLT : 15 .907 KA AT -78 .06 DEG ( 5.73 MVA) X/R 4.98 
VOLTNJE 208 . EOUIV . IMPEDANCE= .0016 + J .0074 OHMS 
LOW VOLTAGE POWER CIRCUIT BREAKER 15.907 KA 
MOLDED CASE CIRCUIT BREAKER < 20KA 17. 762 KA 
MOLDED CASE CIRCUIT BREAKER > 20KA 15.967 KA 
CONTRIBUTIONS : HART MTR LD 1.418 KA M.G -84 .29 

BUS 3A003 14 .497 KA M.G : -77 .45 

BUS 3A400 	 FftJJLT : 32 .966 KA AT -80 .37 DEG ( 27 .41 WA) X/ R 6. 12 
VOLTAGE : 480 . EOUIV . IMPEDM\CE= .0014 + J .0083 OHMS 

• 




clUl J J , LUUU 	 FME 3 

T H R E E P HAS E F A U L T REP 0 R T 

• (FOR APPLICATION OF LOW VOLTAGE BREAKERS) 
PRE FAULT VOLTAGE : 1.0000 
MODEL TRANSFORMER TAPS : NO 

============================================================================== 

LOW VOLTAGE POWER CIRCUIT BREAKER 32 .966 KA 
MOLDED CASE CIRCUIT BREAKER> 20KA 34 .523 KA 
CONTRIBUTIONS : CULK MTR LD 4.097 KA ANG: -84.29 

BUS 3A004 28 .879 KA ANG : -79 .82 

BUS 3B001 FAULT 3.053 KA AT -78 . 14DEG [ 69.81 MIlA) X/R : 496 
VOLTAGE 13200 . EOUIV . IMPEDJlJIJCE= .5130 + J 2.4427 OHMS 
CONTRIBUTIONS : BUS 0011 2.802 KA ANG -77 . 61 

BUS 3B100 . 137 KA ANG -84 . 17 
BUS 3B002 .116 KA ANG : -83 .87 

BUS 3B002 FAULT: 3.025 KA AT -77 .35 DEG 69 . 15 MVA) X/ R: 4.65 
VOLTAGE : 13200 . EOUIV . IMPED.ANCE= .5519 + J 2.4585 OHMS 
CONTR IBUTIONS BUS 3BOO 1 2.909 KA ANG : -77 .09 

BUS 3B200 .068 KA ANG : -83 .98 
BUS 3B003 . 048 KA ANG : -83 .81 

BUS 3B003 	 FAULT: 2.936 KA AT -74 .98 DEG 67 . 13 MVA) X/ R 3.89 
VOL TAGE : 13200 EOU IV . IMPEDJlJIJCE= .6725 + J 2. 5069 OHMS 
CONTRIBUTIONS BUS 3B002 2.889 KA ANG : -74 .84 

BUS 3B300 .048 KA ANG -83 .85 

• BUS 3B100 FAULT : 33 .037 KA AT -81 .47 DEG [ 27 . 47 MVA) X/R : 6.87 
VOL TAGE 480 . EOUIV . IMPEDJlJIJCE= .0012 + J .0083 OHMS 
LOW VOLTAGE POWER CIRCUIT BREAKER 33 .280 KA 
MOLDED CASE CIRCUIT BREAKER > 20KA 35 .334 KA 
CONTRIBUTIONS : 	 PEN MTR LD 4.097 KA ANG -84.29 

BUS 3BOOl 28 .945 KA ANG : -81 .07 

BUS 3B200 	 FAULT : 45 .550 KA AT -80 .28 DEG [ 1641 MVA) X/ R: 6.06 
VOL T AGE 208 . EOU IV . IMPEDJlJIJCE= .0004 + J .0026 OHMS 
LOW VOL TAGE POWER CIRCUIT BREAKER 45 .550 KA 
MOLDED CASE CIRCUIT BREAKER > 20KA 47 .610 KA 
CONTRIBUTIONS : LJlJIJ MTR LD 4.728 KA ANG : -84 .29 

BUS 3B002 40 .836 KA ANG : -79.81 

BUS 3B300 	 FAULT : 35 . 550 KA AT -78 .60 DEG [ 12 . 81 MVA) X/ R 5.22 
VOLTAGE : 208 . EOUIV . IMPEDJlJIJCE= .0007 + J .0033 OHMS 

• 
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T H R E E P HAS E F A U L T REP 0 R T 

• 
!FOR APPLICATION OF LOW VOLTAGE BREAKERS) 

PRE FAULT VOLTAGE: 1. 0000 
MODEL TRANSFORMER TAPS : NO 

============================================================================== 

LOW VOLTAGE POWER CIRCUIT BREAKER 35 .550 KA 
MOLDED CASE CIRCUIT BREAKER> 20KA 36 . 047 KA 
CONTRIBUTIONS : MAHAR MTR LD 3.309 KA ANG : -84 .29 

BUS 3B003 32 .258 KA .AN; : - 78.01 

BUS 4AOOl FAULT : 3.139 KA AT -77 .96 DEG ( 71 .77 MVA) X/ R: 4.89 
VOLTAGE : 13200 . EOOIV . IMPEDJWCE= . 5062 + J 2.3743 OHMS 
CONTRIBUTIONS: BUS 0021 2.836 KA .AN; : -77.36 

BUS 4A002 . 173 KA .AN; : -83.55 
BUS 4Al01 .068 KA .AN; : -83 .98 
BUS 4Al02 .063 KA .AN; : -83.24 

BUS 4A002 FAUL T: 3.080 KA AT -76 .43 DEG ( 70 .43 MVA) X/ R: 4.36 
VOL TAGE 13200 . EOUIV . IMPEDJlNCE= . 5805 + J 2.4050 Ol-Ml 
CONTRIBUTIONS BUS 4A001 2.909 KA .AN; -76.00 

BUS 4A201 .068 KA .AN; : -83.98 
BUS 4A202 .036 KA .AN; : -82 .82 
BUS 4A003 069 KA .AN; -83 . 77 

• 
BUS 4A003 FAU LT: 3.011 KA AT -74 .66 DEG 68 .84 MVA) X/ R: 3.83 

VOLTAGE: 13200 EOUIV IMPEDJWCE= .6696 + J 2.4409 OHMS 
CONTRIBUTIONS BUS 4A002 2.943 KA .AN;: -7445 

BUS 4A'300 . 048 KA .AN; : - 83 .85 
BUS 4A004 .021 KA .AN; : - 83 . 71 

BUS 4A004 	 FAULT 2.964 KAAT -73 .49 DEG ( 67 .76 MVA) X/ R: 3.54 
VOLTAGE: 13200. EOUIV. IMPEDANCE= .7307 + J 2.4653 OHMS 
CONTR I BUTIONS BUS 4A003 2.944 KA .AN; - 73 42 

BUS 4A400 . 021 KA .AN; : -83 .72 

BUS 4A101 	 FAULT : 45881 KA AT -80 . 41 DEG 16 .53 MVA) X/ R: 6. 14 
VOL TAGE 208 . EQUIV. IMPEDAM:E= . 0004 + J .0026 OHMS 
LOW VOLTAGE POWER CIRCUIT BREAKER 45 . 881 KA 
MOLDED CASE CIRCUIT BREAKER> 20KA 48 .067 KA 
CONTRIBUTIONS : HEW-1 MTR LD 4.728 KA .AN; -84 .29 

BUS 4A001 41 . 165 KA .AN; : -79 .97 

BUS 4A102 	 FAULT : 12012 KA AT -78 .67 DEG ( 9.99 MVA) X/R : 5.45 
VOLTAGE: 480 . EOOIV . IMPEDAM:E= .0045 + J . 0226 OHMS 

• 
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T H R E E P HAS E F A U L T REP 0 R T 

• 
(FOR APPLICATION OF LOW VOLTAGE BREAKERS) 

PRE FAULT VOLTAGE : 1.0000 
MODEL TRANSFORMER TAPS : NO 

============================================================================== 

LOW VOl TAGE POWER CIRCUIT BREAKER 12 012 KA 
MOLDED CASE CIRCUIT BREAKER < 20KA 13.673 KA 
MOLDED CASE CIRCUIT BREAKER > 20KA 12 .291 KA 
CONTRIBUTIONS: HEW-2 MTR LD 2.052 KA ANG : -84 .29 

BUS 4A001 9.972 KA ANG -77 .52 

BUS 4A201 	 FAULT : 45 .722KAAT -80 . 10DEG( 16 .47MVA) X/ R: 5.97 
VOL TAGE : 208 . EOUIV . IMPEDMJCE= .0005 + J .0026 OHMS 
LOW VOLTAGE POWER CIRCUIT BREAKER 45 . 722 KA 
MOLDED CASE CIRCUIT BREAKER > 20KA 47 .653 KA 
CONTRIBUTIONS TY -1 MTR LD 4.728 KA ANG : -84.29 

BUS 4A002 41 .009 KA ANG : -79.62 

BUS 4A202 	 FAULT 6. 018 KA AT -78 .28 DEG ( 5.00 MVA) X/ R: 5.41 
VOLTAGE 480 . EOUIV . IMPED.ANCE= .0094 + J .0451 OHMS 
LOW VOLTAGE POWER CIRCUIT BREAKER 6.018 KA 
MOLDED CASE CIRCUIT BREAK ER < 10KA 8.068 KA 
MOLDED CASE CIRCUIT BREAKER < 20KA 6.838 KA 
MOLDED CASE CIRCUIT BREAKER > 20KA 6 147 KA 
CONTRIBUTIONS TY -2 MTR LD 1. 231 KA ANG -84 .29 

BUS 4A002 4. 796 KA MlJ : -76 .74 

• BUS 4A300 FAULT 35.695 KA AT -78. 56 DEG ( 12 .86 MVA) X/R : 5.21 
VOLTAGE 208 . EQUIV . IMPEDANCE= .0007 + J .0033 Ol-M) 
LOW VOLTAGE POWER CIRCUIT BREAKER 35.695 KA 
MOLDED CASE CIRCUIT BREAKER > 20KA 36 . 180 KA 
CONTRIBUTIONS : 	 SEN MTR LD 3.309 KA MlJ : -84 .29 

BUS 4A003 32. 404 KA ANG -77 .97 

BUS 4A400 	 FAULT: 15. 853 KAAT -77 .79 DEG ( 571 MVA) X/ R 4.90 
VOLTAGE : 208 EOUIV IMPEDANCE= .0016 + J .0074.oHMS 
LOW VOLTAGE POWER CIRCUIT BREAKER 15 .853 KA 
MOLDED CASE CIRCUIT BREAKER < 20KA 17 .633 KA 
MOLDED CASE CIRCUIT BREAKER > 20KA 15 .853 KA 
CONTRIBUTIONS : PATH MTR LD 1.418 KA ANG -84 .29 

BUS 4A004 14 .445 KA MlJ -77 . 16 

BUS 4B001 	 FAULT 2.838 KA AT -72 .52 DEG ( 64. 89 MVA) X/ R 3.32 
VOl TAGE : 13200 . EOUIV. IMPEDANCE= .8065 + J 2.5611 OHMS 
CONTRIBUTIONS : BUS 0011 2.731 KA MlJ : -72 .07 

BUS 48100 .048 KA ANG : -83 .85 

• 
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• 	
T H R E E P HAS E F A U L T REP 0 R T 

(FOR APPLICATION OF LOW VOLTAGE BREAKERS) 
PRE FAULT VOLTAGE: 1.0000 
MODEL TRANSFORMER TAPS : NO 

============================================================================== 

CONTRIBUTIONS TO BUS 48001 (CONT INJED) 
BUS 48002 .061 KA .AJ\G : -83 .66 

BUS 4B002 FAULT : 2. 766 KA AT -70 .79 DEG ( 6324 MVAI X/ R: 3.01 
VOL TAGE: 13200 . EOUIV . IMPEDM--JCE= .9066 + J 2. 6018 O~ 
CONTRIBUTIONS BUS 4BOOl 2.706 KA .AJ\G : -70 . 50 

BUS4B200 .021 KA .AJ\G -8372 
BUS 4B003 .041 KA .AJ\G -83 .70 

BUS 4B003 FAULT : 2.727 KA AT -69 .88 DEG 62 .35 MVAI X/ R: 2.86 
VOLTAGE : 13200 . EOUIV . IMPED.tJNCE= .9611 + J 2,6239 OHMS 
CONTRIBUTIONS BUS 4B002 2.687 KA .AJ\G: -69.67 

BUS 4B300 .021 KA .AJ\G : -83 .72 
BUS 4B004 .021 KA .AJ\G : -83 . 71 

BUS 4B004 	 FAULT 2.668 KAAT -68 .52 DEG ( 61.00 MVAI X/ R 2.66 
VOLTAGE : 13200 . EOUIV IMPEDflNCE= 1.0461 + J 2.6579 OHMS 
CONTRIBUTIONS BUS 4B003 2648 KA .AJ\G : -68 .40 

BUS 4B400 .021 KA .AJ\G : -83 .72 

• 
BUS 4Bl00 FtvLT 35 .369 KA AT -78 . 17 DEG ( 12 ,74 MVA) X/ R: 5.06 

VO L T AGE : Z08 . EOU IV IMPEDflNCE= .0007 + J .0033 OHMS 
LOW VOLTAGE POWER CIRCUIT BREAKER 35.369 KA 
MOLDED CASE CIRCUIT BREAKER > ZOKA 35 .61 3 KA 
CONTRIBUTIONS : 	 ONON MTR LD 3.309 KA .AJ\G -84 Z9 

BUS 4BOOl 3Z .080 KA .AJ\G : -7754 

BUS 48200 	 FtvLT 15 . 778 KA AT -77 . 57 DEG ( 5.68 MVAI X/ R 482 
VOLTAGE: 208 . EOUIV IMPEDANCE=0016 + J .0074 OHMS 
LOW VOLTAGE POWER CIRCUIT BREAKER 15 .778 KA 
MOLDED CASE CIRCUIT BREAKER < ZOKA 17 .490 KA 
MOLDED CASE CIRCUIT BREAKER > ZOKA 15 .778 KA 
COrffRIBUTIONS: ONEIDA MTR LD 1418 KA .AJ\G : -84Z9 

BUS 48002 14 .370 KA .AJ\G -76 . 91 

BUS 4B300 	 FAULT: 15 ,763 KA AT -77 .50 DEG ( 5.68 MVA) X/R 4.80 
VOLTAGE : Z08 . EOUIV . IMPEDANCE= ,0016 + J . 0074 OHMS 

• 
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T H R E E P HAS E F A U L T REP 0 R T 

• (FOR APPLICATION OF LOW VOLTAGE BREAKERS) 
PRE FAULT VOLTAGE: 1.0000 
MODEL TRANSFORMER TAPS : NO 

============================================================================== 

LOW VOLTAGE POWER CIRCUIT BREAKER 15 .763 KA 
MOLDED CASE CIRCUIT BREAKER < 20KA 17.453 KA 
MOLOED CASE CIRCUIT BREAKER > 20KA 15.763 KA 
CONTRIBUTI(X\JS: LP MTR LD 1.418 KA .M.G : -84.29 

BUS 4B003 14 .356 KA .M.G : -76.83 

BUS 48400 	 F,IlJJLT 15740 KA AT -77 .38 DEG ( 5.67 MVA) X/R: 4.76 
VOLTAGE 208 . EaJIV . IMPEDANCE= .0017 + J .0074 OHMS 
LOW VOLTAGE POWER CIRCUIT BREAKER 15.740 KA 
MOLDED CASE CIRCUIT BREAKER < 20KA 17 .396 KA 
MOLDED CASE CIRCUIT BREAKER> 20KA 15.740 KA 
CONTRIBUTIONS: CAYUGA MTR LD 1.418 KA .M.G: -84 .29 

BUS 48004 14.333 KA .M.G -76.70 

• 

• 
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U N B A LAN C E D F A U L T R .E P 0 R T 

• (FOR APPLICATION OF LOW VOLTAGE BREAKERS) 
PRE FAULT VOLTAGE: 1.0000 
MODEL TRANSFORMER TAPS : NO 

==========================================================================--=== 
LOCATIO'J FAULT KA X/ R EOUIVALENT (PU) ASYM . KA AT 0.5 CYCLES 
VOLTAGE lXJTIES IRMS) FAULT IMPEDJ\tI£E * MAX . RMS AVG . RMS * 

============================================================================== 

BUS 0000 3 PHASE : 6.795 8. Zl= .2463 9.416 8. 163 
SLG DUTY : 6.600 11 . Z2= .2463 9.675 

34500 . VOLTS LN/ LN 5.885 ZO= .2690 
LN/LN/GND 6.507 ( 6.409 GND RETURN KA) 

BUS 0001 3 PHASE : 6.795 8 Zl= .2463 9.4 16 8. 163 
SLG OOTY 6.600 11. Z2= .2463 9.675 

34500. VO LTS LN/LN 5.885 ZO= .2690 
LN/ LN/GND 6.507 ( 6.409 GNO RETURN KA) 

BUS 0010 3 PHASE : 3.319 12 . Zl= 1.3178 4.914 4. 159 
SLG DUTY : .394 O. Z2= 1. 3178 .394 

13200. VOLTS LN/ LN 2.874 ZO= 32 .8451 
LN/LN/ GND 2.973 . 199 GNO RETURN KA J 

• 
BUS 0011 3 PHASE : 3.238 9 Zl= 1.3508 4 577 3.939 

SLG DU TY: .392 o Z2= 1.3508 .392 
13200 . VOLTS LN/ LN 2.804 ZO= 32 .9643 

LN/ LN/ GND 2. 902 . 198 GND RETURN KA) 

BUS 0020 3 PHASE : 3.413 12 . Zl= 1. 2815 5.043 4 271 
SLG DUTY : 394 o Z2= 1.2815 .394 

13 200 . VOLTS LN/LN 2.956 ZO= 32 .8451 
LN/ LN/GND 3.054 . 199 GND RETURN KAJ 

BUS 0021 3 PHASE : 3.335 9 Zl= 1. 3116 4.709 4.054 
SLG DUTY : .392 D. Z2= 1. 3116 .392 

13200 . VOLTS LN/ LN 2.888 ZO= 32 .9643 
LN/ LN/GNO 2.986 . 198 GND RETLIRN KA ) 

BUS 3AOOl 3 PHASE 3. 185 5. Zl= 1.3734 4.045 3.629 
SLG DUTY: .387 O. Z2= 1. 3734 .387 

13200. VOLTS LN/ LN 2.758 ZO= 33 .1695 
LN/ LN/GNJ 2.853 ( . 197 GNO RETURN KA) 

BUS 3A002 3 PHASE : 3. 144 5. Zl= 1.3911 3.910 3.538 
SLG DUTY : .385 0 Z2= 1.3 911 .385 

13200 VOLTS LN/ LN 2.723 ZO= 33 .2238 
LN/ LN/ GND 2.817 . 196 GNO RETURN KA) 

• 
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U N B A LAN CEO F A U L T REP 0 R T 


• 
(FOR APPLICATION OF LOW VOLTAGE BREAKERS ) 

PRE FAULT VOLTAGE : 1.0000 
MODEL TRANSFORMER TAPS : NO 

=====~======================================================================== 

LOCATION FAULT KA X/R EQUIVALENT (PU) ASYM . KA AT 0.5 CYCLES 
VOLTAGE DUTIES (RMS) FALJLT IMPEDftNCE * MAX . RMS AVG RMS * 

============================================================================== 

BUS 3A0 03 3 PHASE : 3. 116 5. Zl= 1.4038 3.824 3.479 
SLG DUTY : .384 O. Z2= 1.4038 .384 

13200 . VOLTS LN/LN 2.698 ZO= 33 .2617 
LN/LN/ Gf\() 2. 792 ( . 196 Gf\() RETURN KA) 

BUS 3A004 3 PHASE : 3.021 4. Zl= 1.4478 3.569 3.301 
SLG DUTY .381 O. Z2= 1. 4478 .381 

13200 . VOLTS LN/ LN 2.616 ZO= 33 .3861 
LN/LN/GND 2. 708 ( . 195 GND RETURN KA) 

BUS 3A100 	 3 PHASE : 14 .537 3. Zl = 19 .0936 16251 15 .406 
SLG [)JTY 14 .891 3. Z2= 19 .0936 16 . 608 

208 . VOLTS LN/ LN 12590 ZO= 17 .7333 
LN/ LN/GNO 14 . 765 ( 15 .263 GND RETURN KA ) 

BUS 3A200 	 3 PHASE : 23 .073 4. Zl= 12. 0301 27 . 584 25 .381 
SLG DUTY 23 .997 4. Z2= 12 .0301 28.647 

• 
208 . VOLTS LN/LN 19982 ZO= 10 .6401 

LN/LN/GND 23 .598 ( 24 .999 GNO RETURN KA ) 

BUS 3A300 	 3 PHASE : 15 .907 5 Zl = 17 .4502 19912 17 .968 
SLG DUTY : 15821 5. Z2= 17 .4502 19 .644 

208 . VOLTS LN/ LN 13 .775 ZO= 17 .7333 
LN/ LN/GND 15 . 911 15 . 737 GND RETURN KA) 

BUS 3A400 	 3 PHASE : 32 . 966 6. Zl = 3.6487 43 195 38 .264 
SLG DUTY 36 . 246 7. Z2= 3.6487 48 . 150 

480 . VOLTS LN/LN 28 .549 ZO= 2.6600 
LN/ LN/ GND 34 .499 ( 40 . 243 Gf\() RETURN KA) 

BUS 3B001 3 PHASE : 3.053 5. Zl= 1.4325 3.819 3.447 
SLG DUTY : .385 O. Z2= 1.4325 .385 

13200 . VOLTS LN/LN 2.644 ZO= 33 .2497 
LN/LN/ GMJ 2. 739 ( . 196 Gf\() RETURN KA) 

BUS 3B002 3 PHASE : 3.025 5. Zl= 1.4461 3. 727 3.385 
SLG DUTY : .384 O. Z2= 1.4461 .384 

13200. VOLTS LN/LN 2.619 ZO= 33 .2895 
LN/LN/ GMJ 2.713 . 196 Gf\() RETURN KA) 

• 




U N B A LAN C E D F A U L T REP aRT 

• 

.' (FOR APPLICATION OF LOW VOLTAGE BREAKERS) 

PRE FAULT VOLTAGE : 1. 0000 

MODEL TRANSFORMER TAPS: NO 


==================== ====================== ==================================== • LOCATION FAULT KA X/ R EOUIVALENT (PU) ASYM . KA AT 0.5 CYCLES 
VOLTAGE OOTIES (RMS) FAULT IMPEDANCE * MAX . RMS AVG . RMS * 

============================================================================== 

BUS 3B003 3 PHASE : 2.936 4. Zl= 1.4896 3.471 3.209 
SLG OOTY : .381 D. Z2= 1.4896 .381 

13200 . VOLTS LN/ LN 2.543 ZO= 33 .4071 
LN/IN/ Gr--D 2.635 .195 GND RETURN KA) 

BUS 3Bl00 	 3 PHASE : 33 .037 7. Zl= 3.6408 44 .334 38 .907 
SLG DUTY : 36298 7. Z2= 3.6408 49 .093 

480 . VOLTS LN/LN 28 .611 ZO= 2.6600 
LN/LN/ GMJ 34 745 40.272 GND RETURN KA) 

BUS 3B200 	 3 PHASE : 45 .550 6. Zl= 6.0937 59 .558 52 .803 
SLG DUTY : 47 .564 6. Z2= 60937 62.147 

208 . VOLTS LN/ LN 39 .448 ZO= 5.3200 
LN/LN/GMJ 46 .578 ( 49 .763 GND RETURN KA) 

BUS 3B300 	 3 PHASE : 35 .550 5. Zl= 7.8080 44.975 40 .409 
SLG DUTY 36 .669 5. Z2= 7.8080 46 .246 

• 
208 . VOLTS LN/LN 30 .787 ZO= 7.0933 

LN/ LN/ GND 36 . 124 ( 37 .860 GNO RETURN KA ) 

BUS 4AOO 1 	 3 PHASE : 3. 139 5. Zl= 1.3933 3.912 3.537 
SLG DUTY : .385 0 Z2= 1.3933 .385 

13200 . VOL TS LN/ LN 2.719 ZO= 33 .2581 
LN/L N/GNO 2.813 . 196 GND RETURN KA ) 

BUS 4A002 3 PHASE : 3.080 4. Zl= 1.4199 3.738 3.418 
SLG DUTY .383 D. Z2= 1.4199 .383 

13200 . VOLTS LN/LN 2.668 ZO= 33 3372 
LN/ LN/ GND 2.761 .196 GND RETURN KA) 

BUS 4A003 3 PHASE . 3.011 4. Zl= 1.4526 3.548 3.285 
SLG DUTY . .381 O. Z2= 1 .4526 .381 

13200 . VOLTS LN/LN 2.608 ZO= 33 .4254 
LN/ LN/ Gr--.o 2.699 . 195 G~D RETURN KA) 

BUS 4A0 04 3 PHASE . 2.964 4 Zl= 1. 4757 3.429 3. 201 
SLG DUTY . .379 0 Z2= 1.4757 .379 

13200 . VOLTS LN/ LN 2.567 ZO= 33 .4840 
LN/ LN/GND 2.658 ( .194 GND RETURN KA) 

• 
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U N B A LAN C E D F A U L T REP 0 R T 


• (FOR APPLICATION OF LOW VOLTAGE BREAKERS) 
PRE FAULT VOLTAGE: 1.0000 
MODEL TRANSFORMER TAPS : NO 

~============================================================================= 

LOCATICN FAUL T KA X/R EOUIVALENT (PU) ASYM . KA AT 0.5 CYCLES 
VOL TNJE DUTIES [RMS) FAUL T IMPEDftNCE * MAX . RMS AVG. RMS * 

============================================================================== 

BUS 4Al0l 	 3 PHASE : 45 .881 6. Zl= 6.0498 60. 145 53.269 
SLG DUTY: 47 .803 6. Z2= 6.0498 62 572 

208 . VOLTS LN/LN 39 .734 ZO= 5.3200 
LN/LN/Gf\lJ 46 .887 49 .894 GND RETURN KA) 

BUS 4Al02 	 3 PHASE : 12 .012 5 Zl= 10 .0136 15 .344 13 .732 
SLG DUTY: 11 . 767 5. Z2= 10.0136 14.794 

480 . VOLTS LN/ LN 10 .402 ZO= 10 .6400 
LN/ LN/Gf\lJ 11. 965 ( 11.531 GND RETURN KA) 

BUS 4A201 	 3 PHASE : 45 .722 6. Zl = 6.0708 59 .593 52 . 901 
SLG DUTY. 47 .689 6. Z2= 6.0708 62.173 

208 . VOLTS LN/LN 39 .597 ZO= 5.3200 
LN/ LN/G1'll 46682 ( 49 .831 GND RETURN KA) 

BUS 4A202 	 3 PHASE . 6.018 5. Zl= 19 .9875 7.673 6.872 
SLG DUTY : 5.672 5. Z2= 19 .9875 7.077 

• 
480 . VOLTS LN/LN 5212 ZO= 23 .6445 

LN/ LN/ GND 5.905 ( 5.364 Gf\lJ RETURN KA) 

BUS 4A300 	 3 PHASE : 35 .695 5 Zl= 7.7762 45 . 140 40 .563 
SLG DUTY 36 .772 5. Z2= 7.7762 46 .362 

208 . VOLTS LN/LN 30 .913 ZO= 7.0933 
LN/ LN/G~D 36 .238 37 .915 GND RETURN KA) 

BUS 4A400 	 3 PHASE . 15.853 5. Zl = 17 .5087 19 .764 17 .865 
SLG DUTY : 15786 5. Z2= 17 .5087 19.549 

208 . VOLTS LN/LN 13 .729 ZO= 17 .7333 
LN/L N/GNU 15 .846 15.719 GND RETURN KA) 

BUS 4BOOl 3 PHASE . 2.838 3. Zl= 1.5410 3.237 3.041 
SLG DUTY : .378 0 Z2= 1. 541 0 .378 

13200. VOLTS LN/LN 2.458 ZO= 33.5213 
LN/LN/Gf\lJ 2.548 ( . 194 GNU RETURN KA) 

BUS 4B002 3 PHASE . 2.766 3. Zl = 1.5813 3.089 2.930 
SLG DUTY . .375 O. Z2= 1.5813 .375 

13200 . VOLTS LN/ LN 2.395 ZO= 33 .6205 
LN/LN/Gf\lJ 2.484 .193 GND RETURN KA) 

• 
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• 

(FOR APPLICATION OF LOW VOL T.DiJE 8REAKERS) 

PRE FAULT VOLTAGE : 1.0000 

MODEL TRANSFORMER TAPS: NO 


================================================================= • 


• 


=============
LOCATION 

VOLTAGE 


=============

BUS 4B003 

13200 . VOLTS 

BUS 4B004 

13200 . VOLTS 

BUS 48100 


208 VOLTS 


BUS 48200 


208 . VOLTS 

BUS 48300 


208 . VOLTS 

BUS 48400 


208 . VOLTS 

F.AJJLT KA X/R EOUIVALENT (PU)
ruTI ES IRMS) FAULT IMPED/lNCE 

============~============================

3 PHASE: 2.727 

SLG OOTY .374 

LN/ LN 2.362 

LN/lN/Gf\ll 2450 ( 


3 PHASE : 2.668 

SLG DUTY : .372 

LN/LN 2.311 

LN/LN/GtID 2.397 ( 


3 PHASE : 35 .369 
SLG DUTY 36 .540 
LN/LN 30 .630 

3. 	 ZI= 1.6038 
o 	 Z2= 1.6038 


ZO= 33 .6737 

.193 GND RETURN KAJ 

3 	 ZI= 1.6393 
D. 	 Z2= 1.6393 

ZO= 33 .7555 

.192 GND RETURN KA J 


5. 	ZI= 7.8480 
5. 	 Z2= 7.8480 

ZO= 7.0933 
LN/ LN/GNO 35 .896 ( 37 .792 GND RETURN KA) 

3 PHASE: 15 .778 5 ZI= 17.5926 
SLG DUTY : 15 .736 5. Z2= 17 .5926 
LN/ LN 13 .664 ZO= 17.7333 
LN/ LN/ GND 15 .765 15.694 GND RETURN KA J 

3 PHASE : 15 .763 5. ZI= 17 .6091 
SLG DUTY 15 .726 5. Z2= 17.6091 
LN/ LN 13 .651 ZO= 17 .7333 
LN/ LN/GND 15 .747 15 .689 GND RETURN KA J 

3 PHASE: 15 . 740 5. ZI= 17.6348 
SLG DUTY : 15 . 711 5. Z2= 17 .6348 
LN/LN 13 .631 ZO= 17.7333 
LN/ LN/GtID 15 .718 15 .682 GND RETURN KA) 

ASYM . KA AT 0.5 CYCLES 
* WIX. RMS AVG . RMS * 
======================= 

3. 016 

.374 


2.909 

372 


44 .417 

45 .852 


19601 

19 .443 


19 .559 

19416 


19 .494 

19 .373 


2.873 

2790 


40 .028 

17 .744 


17 .715 


17 .670 


• 




• 


• 


• 
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F A U l T STU 0 Y SUM MAR Y 
(FOR APPLICATIQ\J OF lOW VOL T.lIlJE BREAI<'ERS) 

PRE FAULT VOLTAGE: 1.0000 
MODEL TRANSFORMER TAPS : NO 

BUS RECORD VOLTAGE AVAILABLE F A U L T DUTIES (KA) 
NO NMlE L-L 3 PHASE X/R LINE/GR(\{) X/R 

============================================================================== 

BUS 0000 34500 . 6.795 8.09 6.600 11.33 
BUS 0001 34500 . 6.795 8. 09 6.600 11.33 
BUS 0010 13200 . 3319 12 15 .394 12 
BUS 0011 13200 . 3.238 9.04 .392 .13 
BUS 0020 13200 . 3.413 11 . 96 .394 12 

BUS 0021 13200 3.335 8.99 .392 · 13 
BUS 3AOO l 13200 . 3.185 5.32 .387 .13 
BUS 3A002 13200 . 3.144 4.84 .385 .13 
BUS 3A003 13200 . 3.116 4.57 .384 . 13 
BUS 3A004 13200 . 3.021 388 .381 . 14 

BUS 3Al 00 208 . 14.537 3.02 14 .891 2.99 
BUS 3A200 208 23 .073 4.08 23 .997 4.06 
BUS 3A300 208 . 15 .907 4.98 15 .821 4.81 
BUS 3A400 480 . 32 .966 6.12 36 .246 6.54 
BUS 3BOOl 13200. 3.053 4.96 .385 .14 

BUS 3B002 13200 3.025 4.65 .384 . 14 
BUS 3B003 13200 2.936 3.89 .38 1 . 14 
BUS 3Bl00 480 33 .037 6.87 36.298 7.14 
BUS 3B200 208 . 45 .550 6.06 47564 6.04 
BUS 3B300 208 . 35550 5.22 36 .669 5. 15 

BUS 4AOOl 13200 . 3. 139 4. 89 .385 · 13 
BUS 4A002 13200 3.080 4.36 .383 .14 
BUS 4A003 13200 . 3.011 3.83 .381 . 14 
BUS 4A004 13200 . 2.964 3.54 .379 . 14 
BUS 4Al0l 208 . 45.881 6. 14 47 .803 6.09 

BUS 4Al02 480 . 12 .012 5.45 11. 767 5.08 
BUS 4A201 208 . 45 .722 5.97 47 .689 5.98 
BUS 4A202 480 . 6.018 5.41 5672 4.91 
BUS 4A300 208 . 35 .695 5.21 36 .772 5. 14 
BUS 4A400 208 . 15853 490 15 .786 4. 75 

BUS 4BOOl 13200 . 2.838 3.32 .378 14 
BUS 48002 13200 2.766 3.01 .375 · 14 
8US 48003 13200 . 2.727 2.86 .374 .15 
BUS 4B004 13200 . 2.668 2.66 .372 .1 5 
BUS 48100 208 . 35.369 5.06 36 .540 5.04 

BUS 4B200 208. 15.778 4.82 15 .736 4.71 
BUS 48300 208 . 15 . 763 4.80 15 . 726 4.69 
BUS 4B400 208 . 15.740 4.76 15 .711 4.67 

38 FAULTED BUSES , 59 8RAf\JCHES, 22 CONTRIBUTIONS 
UNBALANCED FAULTS REQUESTED 

•• * SHORT CIRCUIT STUDY COMPLETE *.* 
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T H R E E P HAS E MOM E N TAR Y D U T Y REPORT 


• 
PRE FAULT VOLTAGE : 1.0000 
MODEL TRANSFORMER TAPS : NO 

============================================================================== 

BUS 0000 	 E/l : 6.569 KA AT -82.93 DEG ( 392 .54 MVA) X/R : 8.07 
SYM*l .6: 10 .511 KA MOMENTARY BtIS ED ON X/ R : 9.098 KA 
SYM"2 .7: 17 .737 KA CREST BASED ON X/R: 15 .585 KA 
VOLTAGE: 34500 . EOUIV . IMPEDftNCE= .3734 + J 3.0091 Of-f.1S 
CONTRIBUTIONS : M1PC 6292 KA mG -8287 

BUS 0001 .277 KA mG: -84 . 11 

BUS 0001 E/Z: 6569 KA AT -82 .93 DEG ( 392 .54 MVA) X/R 8.07 
SYM*1 .6 10 .511 KA MOMENTARY BASED ON X/R: 9.098 KA 
SYM*2 .7: 17 .737 KA CREST BASED ON X/ R: 15 .585 KA 
VOL TAGE : 34500 . EOUIV . IMPEDftNCE= .3734 + J 3.0091 OHMS 
CONTRIBUTIONS : BUS 0020 . 151 KA mG : -84 .01 

BUS 0000 6.292 KA mG : -82 .87 
BUS 0010 . 126 KA mG : -84 .22 

BUS 0010 	 E/l : 2.885 KA AT -85 .48DEG ( 65 .97 MVA) X/R : 12.80 
SYM*1.6 : 4.617 KA MOMENTARY BASED ON X/R : 4.303 KA 
SYM*2 .7: 7.790 KA CREST BASED ON X/ R: 7.273 KA 
VOLTAGE : 13200 . EOUIV . IMPEDftNCE= .2084 + J 2 6331 OHMS 
CONTRIBUTIONS : BUS 0001 2.515 KA mG -85 .70 

BUS 0011 .371 KA mG -83.98 

• BUS 0011 ElZ : 2.797 KA AT -83 .69DEG ( 63 .94 MVA ) X/ R: 906 
SYM*1 .6 4.475 KA MOMENTARY BASED ON X/R : 3955 KA 
SYM"2 .7: 7.551 KA CREST BASED ON X/R 6.75 1 KA 
VOL TAGE 13200 . EOUIV . IMP EDftNC E= .2994 + J 2.7086 OHMS 
CONTRIBUTIONS : FOR lB MTR 	 LD . 186 KA mG -84 .29 

FOR 2B MTR LD . 186 KA mG -84.29 
BUS 0010 2.424 KA mG -83 .60 

BUS 0020 	 E/Z: 2.968 KA AT -85 .39 DEG ( 67 .85 MVA) X/R : 12 .64 
SYM"16 4.748 KA MOMENTARY BASED ON X/R : 4.418 KA 
SYM*2 .7: 8.013 KA CREST BASED ON X/R : 7.470 KA 
VOLTAGE: 13200 . EOUIV . IMPEDftNCE= .2066 + J 2.5597 OHMS 
CONTRIBUTIONS : BUS 0001 2.513 KA mG -85 .69 

BUS 0021 .455 KA mG -83 .68 

BUS 0021 E/Z : 2880 KA AT -83 .67 DEG ( 65 .85 WA) X/R : 904 
SYM"1. 6 4.608 KA MOMENTARY BtlSED ON X/R : 4.071 KA 
SYM*2 .7: 7.777 KA CREST BASED ON X/ R: 6.950 KA 
VOLTNJE 13200. EOUIV. IMPEDftNCE= . 2916 + J 2.6298 OHMS 
CONTRIBUTIONS : FOR lA MTR LD . 186 KA mG : -84 .29 

FDR 2A MTR LD . 186 KA mG -84.29 
BUS 0020 2 422 KA mG : -83 .60 
BUS 4AOOI .085 KA mG -83 .07 

BUS 3AOOI 	 E/l : 2.758 KA AT -79 .37 DEG ( 63 .05 MVA) X/ R: 5.33 

• 
SYM"l . 6: 4.412 KA MOMENTARY BtlSED ON X/R : 3.505 KA 
SYM*2 .7: 7.445 KA CREST BASED ON X/R : 6 063 KA 
VOLTAGE: 13200 . EOUIV . IMPEDftNCE= .5098 + J 2.7163 OHMS 
CONTRIBUTIONS : BUS 0021 2.758 KA mG : -79 .37 



T H R E E P HAS E MOM E N TAR YOU T Y REP 0 R T 


• 

• 
PRE FAULT VOLTAGE : 1.0000 
MODEL TRANSFORMER TAPS : NO 

============================================================================== 

BUS 3A002 	 E/l: 2.724 KA AT -78 .30DEG ( 62 .29 MVA) X/R : 4.83 
SYM*1 .6: 4.359 KA MOMENTARY BASED ON X/R: 3.386 KA 
SYM*2 . 7: 7.356 KA CREST BASED ON X/R : 5.864 KA 
VOLTAGE : 13200 . EOUIV . IMPEDflNCE= .5674 + J 2.7391 Of-t.1S 
CONTRIBUTIONS : BUS 3A001 2.724 KA .AN): -78 .30 

BUS 3A003 	 E/l : 2.701 KA AT -77 .56DEG ( 61 .76 MVA) X/R : 4.54 
SYM* 1.6: 4.322 KA ~MENTARY BASED ON X/R : 3.309 KA 
SYM*2. 7: 7.293 KA CREST BASED ON X/R : 5.732 KA 
VOLTAGE : 13200 . EOUIV IMPEDflNCE= .6078 + J 2.7551 O~ 
CONTRIBUTIONS BUS 3A002 2.701 KA .AN) -77 .56 

BUS 3A004 	 E/l : 2.625 KA AT -75.24 DEG ( 60 .02 WA) X/ R: 3.80 
SYM*1. 6: 4.200 KA MOMENTARY BASED ON X/R : 3086 KA 
SYM*2 .7: 7.088 KA CREST BASED ON X/R : 5.336 KA 
VOLTAGE 13200 . EOUIV . IMPEDflNCE= 7397 + J 2.8073 OHMS 
CONTRIBUTIONS BUS 3A003 2.625 KA .AN) -75 .24 

BUS 3A100 	 VOL TAGE : 208 SEE LOW VOLTAGE REPORT ) 

BUS 3A200 	 VOL TAGE 208 ( SEE LOW VOLTAGE REPORT) 

• BUS 3A300 VOLTAGE 208 . SEE LOW VOLTAGE REPORT) 

BUS 3A400 	 VOL TAGE : 480 . SEE LOW VOLTAGE REPORT ) 

BUS 3BOOl E/l: 2.635 KA AT -77 .97 DEG ( 60 .24 WA) X/R 4.70 
SYM* 1.6: 4.216 KA MOMENTARY BASED ON X/ R: 3.254 KA 
SYM*2 .7: 7.114 KA CREST BASED ON X/ R: 5.635 KA 
VOLTAGE : 13200 . EOUIV . IMPEDANCE= .6028 + J 2.8287 OHMS 
CONTRIBUTIONS : BUS 0011 2.635 KA .AJ\G : -77 .97 

BUS 3B002 	 E/l : 2.612 KA AT -77 .23 DEG ( 59 .72 MVA) X/ R: 4.41 
SYM* 1.6 4.179 KA MOMENTARY BASED ON X/ R: 3. 180 KA 
SYM*2 .7: 7.053 KA CREST BASED ON X/ R: 5507 KA 
VOL TAGE: 13200 . EOUIV . IMPEDANCE= .6450 + J 2.8455 OHMS 
CONTRIBUTIONS : BUS 3BOOl 2.612 KA .AN) : -77.23 

BUS 3B003 	 E/l 2.544 KA AT -75 . 11 DEG ( 58 . 17 MVA ) X/ R 3.76 
SYM* 1.6 4.071 KA MOMENTARY BASED ON X/ R: 2.985 KA 
SYM*2 .7: 6.869 KA CREST BASED ON X/ R: 5. 159 KA 
VOL TAGE : 13200 . EOUIV . IMPEDANCE= .7698 + J 2.8949 OHMS 
CONTRIBUTIONS : BUS 3B002 2.544 KA .AJ\G -75.11 

BUS 3Bl00 	 VOLTAGE 480 . SEE LOW VOLTAGE REPORT) 

BUS 38200 	 VOL TAGE: 208 . SEE LOW VOLTAGE REPORT ) 

• BUS 3B300 VOLTAGE 208 . ( SEE LOW VOLTAGE REPORT) 
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• 
T H R E E P HAS E MOM E N TAR Y D U .T Y REP 0 R T 

PRE FAULT VOLTAGE : 1.0000 
MODEL TRANSFORMER TAPS : NO 

============================================================================== 

BUS 4AOOl E/ Z: 2. 714 KA AT -77.98 DEG I 62 .04 MVA) X/R: 4.75 
SYM* 1.6: 4.342 KA MOMENTARY BASED ON X/ R: 3.360 KA 
SYM*2.7 : 7.327 KA CREST BASED ON X/ R: 5.819 KA 
VOL TAGE : 13200 . WJIV . IMPEDM\CE= .5846 + J L.7468 Of-M) 
CONTRIBUTIONS : BUS 0021 2. 629 KA M.G : -77.81 

BUS 4A002 . 031 KA M.G -83 . 01 
BUS 4Al02 .054 KA M.G : -83 .40 

BUS 4A002 	 E/ Z: 2. 666 KA AT -76 . 51 DEG I 60 .96 MVAI X/ R: 4. 22 
SYM* 1.6 : 4. 266 KA MOMENTARY BASED ON X/R : 3. 212 KA 
SYM*2 . 7: 7. 199 KA CREST BASED ON X/R : 5.562 KA 
VOLTAGE : 13200. EQUIV . IMPEDM\CE= .6666 + J 2.7795 Of-ll.l1S 
CClJTRI BUTIONS : BUS 4AOOl 2.635 KA M.G -76 .44 

BUS 4A202 031 KA M.G : -83 .03 

BUS 4A003 	 E/Z 2. 612 KA AT -74 .90 DEG ( 59 . 73 MVA) X/R : 3 .75 
SYM* 1.6 4. 180 KA MOMENTARY BASED ON X/R : 3.062 KA 
SYM*27 : 7.053 KA CREST BASED ON X/ R: 5291 KA 
VOL TAGE: 13200 . EOUIV IMPEDANCE= .7600 + J 2 8165 OHMS 
CONTRIBUTIONS : BUS 4A002 2.612 KA M.G : -74.90 

• 
BUS 4A004 E/Z : 2. 577 KA AT -73 .86 DEG I 58 . 91 MVA) X/R : 3.49 

SYM* 1.6 4. 123 KA MOMENTARY BASED ON X/ R: 2. 972 KA 
SYM*2 . 7: 6. 957 KA CREST BASED ON X/ R: 5. 125 KA 
VOLTAGE 13200 . EOUIV . IMPEDPNCE= . 8221 + J 2.8411 OHMS 
CONTRIBUTIONS : BUS 4A003 2.577 KA M.G -73 86 

BUS 4Al0l VOLTAGE 208 SEE LOW VOLTAGE REPORT) 

BUS 4Al02 VOLTAGE 48 0. SE E LOW VOLTAGE REPORT) 

BUS 4A201 VOLTAGE : 208 . ( SEE LOW VOLTAGE REPORT) 

BUS 4A202 VOL TAGE : 480 . ( SEE LOW VOLTAGE REPOR T ) 

BUS 4A30 0 VOLTAG E 208. ( SE E LOW VOLTAGE REPORT ) 

BUS 4A400 VOLTAGE 208 . ( SEE LOW VOLTAGE REPORT) 

BUS 4BOOl E/ Z: 2. 479 KA AT -73 . 16 DEG ( 56 . 67 MVA) X/R 3.31 
SYM*l . 6: 3 966 KA MOMENTARY BASED ON X/R: 2.825 KA 
SYM* 2.7: 6.692 KA CREST BASED ON X/R : 4.860 KA 
VOLTJlbE: 13200 . EaJIV . IMPEDM\CE= . 8908 + J 2.9428 OHAS 
CONTRIBUTIONS : BUS 0011 2.479 KA M.G : -73 . 16 

BUS 4B 002 ElZ 
SYM * 1.6: 

2.422 KA AT 
3. 876 KA 

-71.55 DEG ( 55 .38 MVA) X/ R: 3.00 
MOMENTARY BASED (J\J X/R 2. 704 KA 

• 
SYM*2 . 7: 6.540 KA CREST BASED ON X/R : 4.627 KA 
VOLTJlbE : 13200 EaJIV . IMPEDPNCE= .9958 + J 2.9844 OHAS 
CONTRIBUTIONS : BUS 4B001 2 422 KA M.G : -71. 55 
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• 
T H R E E P HAS E MOM E N TAR Y D U T Y REP 0 R T 

PRE FAULT VOLTAGE: 1.0000 
MODEL TRANSFORMER TAPS: NO 

============================================================================== 

BUS 4B003 E/Z 2.392 KA AT -70 . 71 DEG ( 54 .70 WA) X/R : 2.86 
SYM*16 : 3.828 KA MOMENTARY BASED ON X/R : 2.645 KA 
SYM*2 .7: 6.460 KA CREST BASED ON X/R: 4.511 KA 
VOL TAGE : 13200 . EOUIV IMPEDM\CE= 1.0521 + J 3.0067 Of-tAS 
CONTRIBUTIONS : BUS 4B002 2.392 KA AJ\G : -70 . 71 

BUS 4B004 	 E/Z: 2.347 KA AT -6947 DEG ( 53 .66 WA) X/R 2.67 
SYM* 1.6 : 3.755 KA MOMENTARY BASED ON X/ R: 2.561 KA 
SYM*2 .7: 6.337 KA CREST BASED ON X/R: 4.344 KA 
VOL TAGE : 13200 . EQUIV . IMPEDN-JeE= 11385 + J 3.0409 OH-AS 
CONTRIBUTIONS : BUS 4B003 2.347 KA AJ\G -69.47 

BUS 4B100 	 VOLTAGE : 208 . ( SEE LOW VOLTAGE REPORT) 

BUS 4B200 	 VOL TAGE : 208 . ( SEE LOW VOLTAGE REPORT) 

BUS 4B300 	 VOL TAGE : 208 . ( SEE LOW VOLTAGE REPORT) 

BUS 4B400 	 VOL TAGE : 208 . ( SEE LOW VOLTAGE REPORT) 

• 

• 
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U N B A LAN C E D MOM E N TAR Y D U T Y REP 0 R T 

•
, . PRE FAULT VOLTAGE : 1.0000 

MODEL TRANSFORMER TAPS : NO 
============================================================================== 

LOCATION FAULT E/ Z X/ R EOUIVALENT MOMENTARY FAULT ruTIES 
VOLTAGE TYPE KA IMPEDANCE (PUj ElZ * 1.6 rm 0.5 CYCLE 

============================================ ================================== 

3 PHASE : 6.57 8. 1 Zl= .2548 10.51 9. 10 
BUS 0000 SLG OOTY: 6.46 11.2 Z2= .2548 10 .33 945 
34500 . VOLTS LN/ LN 5.69 ZO= .2690 

LN/ LN/GND 6.32 ( 6.34 GND RETURN KA) 

3 PHASE: 6.57 8.1 Zl= .2548 1051 9.10 
BUS 0001 SLG DUTY : 6.46 11 2 Z2= .2548 10 .33 9.45 
34500 . VOLTS LN/ LN 5.69 ZO= .2690 

LN/ LN/GNO 632 6.34 GNO RETURN KA) 

3 PHASE : 2.89 12 .8 Zl= 1. 5159 462 4.30 
BUS 0010 SLG DUTY : 39 . 1 Z2= 1.5159 . 63 .39 

13200 VOLTS LN/LN 2.50 ZO= 32 .8451 
LN/ LN/ G[\J{) 2.60 .20 GND RETURN KA) 

• 
3 PHASE : 2.80 9. 1 Zl= 1.5640 4.47 3.95 

BUS 0011 SLG DUTY : .39 .1 Z2= 1.5640 .62 .39 
13200 . VOLTS LN/LN 2.42 ZO= 32 .9643 

LN/LN/ GNO 2.52 .20 GND RETURN KA) 

3 PHASE: 2.97 126 Zl= 1.4738 475 4.42 
BUS 0020 SLG DUTY : .39 . 1 Z2= 1.4738 . 63 .39 

13200 . VOLTS LN/ LN 2.57 ZO= 32.8451 
LN/LN/GNO 2.67 .20 GNO RETURN KA ) 

3 PHASE : 2.88 9.0 Zl= 1. 5186 4.61 4.07 
BUS 0021 SLG DUTY : .39 . 1 Z2= 1.5186 . 63 .39 

13200 . VOLTS LN/LN 2.49 ZO= 32 .9643 
LN/LN/G~ 2.59 .20 GND RETURN KA) 

3 PHASE : 2.76 5.3 Zl= 1.5862 4.41 3.51 
BUS 3AOOl SLG DUTY : .39 . 1 Z2= 1.5862 . 62 .39 

13200 . VOLTS LN/LN 2.39 ZO= 33 . 1695 
LN/LN/ GND 2.48 ( .20 GNO RETURN KA) 

3 PHASE : 2.72 4.8 Zl= 1.6054 4.36 3.39 
BUS 3A002 SLG DUTY : .38 . 1 Z2= 1.6054 .61 .38 

13200 VOLTS LN/LN 2.36 ZO= 33.2238 
LN/ LN/ GNO 2.45 .20 GND RETURN KA) 

• 
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U N B A LAN CEO MOM E N TAR YOU T Y REP 0 R T 


• PRE FAULT VOLTAGE : 1.0000 
/,{JOEL TRftNSFORMER TAPS : NO 

============================================================================== 

LOCATION 	 FJ'.JJLT E/Z X/R EQUIVALENT I.{)MENTARY FJ'.JJLT DUTIES 
VOLTAGE 	 TYPE KA IMPEOME (PUJ E/Z * 1.6 @ 0.5 CYCLE 

============================================================================== 

3 PHASE : 2.70 4.5 Zl = 16192 4.32 3.31 
BUS 3A003 SLG DUTY : .38 .1 Z2= 1. 6192 .61 .38 

13200. VOLTS LN/LN 2.34 ZO= 332617 
LN/ LN/GND 2.43 .20 GND RETURN KA) 

3 PHASE : 2.63 3.8 Zl= 1.6662 4.20 3.09 
BUS 3A004 SLG DUTY .38 . 1 Z2= 1 .6662 .61 .38 

13200 VOLTS LN/LN 2.27 ZO= 33 .3861 
LN/LN/GNO 2.37 . 19 GND RETURN KA) 

3 PHASE : 2.63 4.7 Zl = 1.6599 4.22 325 
BUS 3B001 SLG DUTY: .38 . 1 Z2= 1.6599 .61 .38 

13200 . VOLTS LN/LN 228 ZO= 33.2497 
LN/LN/GNO 2.38 ( . 20 GNO RETURN KA) 

• 
3 PHASE : 2.61 4.4 Zl = 1.6745 4. 18 3. 18 

BUS 3B002 SLG DUTY .38 .1 Z2= 1.6745 .61 .38 
13200 . VOLTS LN/LN 2.26 ZO= 33.2895 

LN/LN/GNO 2.36 .20 GND RETURN KA) 

3 PHASE : 254 38 Zl= 1. 7192 4.07 2.98 
BUS 3B003 SLG DUTY: .38 .2 Z2= 17192 . 61 .38 

13200 . VOLTS 	 LN/LN 2.20 ZO= 33 .4071 
LN/LN/GND 2.30 .19 GNO RETURN KAJ 

3 PHASE : 2. 71 4.8 Zl= 1. 6118 4.34 3.36 
BUS 4A001 SLG DUTY : 38 . 1 Z2= 16118 .61 .38 

13200 . VOLTS LN/ LN 2.35 ZO= 33.2581 
LN/ LN/G ND 2.44 .20 GNO RETURN KA) 

3 PHASE : 2.67 4.2 Zl= 1.6405 4.27 3.21 
BUS 4A002 SLG DUTY .38 .1 Z2= 1.64 05 .61 .38 

13200 . VOLTS LN/ LN 2.31 ZO= 33 .3372 
LN/ LN/Gf\JO 240 ( .20 GND RETURN KA) 

3 PHASE : 2. 61 3.7 Zl= 1.6743 4. 18 3.06 
BUS 4A003 SLG DUTY : .38 .2 Z2= 1.6743 . 61 .38 

13200 . VOLTS LN/LN 2.26 ZO= 33.4254 
LN/LN/GNO 2.35 . 19 GNU RETURN KA) 

• 
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• 

• 
PRE FAULT VOLTAGE: 1.0000 
MODEL TRANSFORMER TAPS : NO 

============================================================================== 

LOCATIO\J F.tVL T E/Z X/ R EOU IVAL ENT MOMENTARY F.tVLT DUTIES 
VOLTAGE TYPE KA IMPEDANCE IPU) E/Z' 1.6 @ 0.5 CYCLE 

=======================--====================================================== 

3 PHASE : 2.58 3.5 Zl= 1.6975 4. 12 297 
BUS 4A004 SLG DUTY : 38 .2 Z2= 1.6975 .60 .38 

13200 . VOLTS LN/ LN 2.23 ZO= 33.4840 
LN/ LN/Gr-ll 2.32 I · 19 GNIJ RE TURN KA) 

3 PHASE : 2.48 3.3 Zl = 1.7646 3.97 2.82 
BUS 4B001 SLG DUTY : .38 .2 Z2= 1.7646 .60 .38 

13200 . VOLTS LN/ LN 2. 15 ZO= 33 .5213 
LN/ LN/G~ 2.24 I · 19 GNO RETURN KA) 

3 PHASE : 242 3.0 Z1= 1.8056 3.88 2.70 
BUS 4B002 SLG DUTY : .37 .2 Z2= 1.8056 .60 .37 

13200 . VOLTS LN/ LN 2 10 ZO= 33 .6205 
LN/ LN/GNO 2 19 . 19 GND RETURN KA) 

3 PHASE : 2. 39 2.9 Z1= 1.8282 3.83 264 
BUS 48003 SLG DUTY .37 .2 Z2= 1.8282 .60 .37 
13200 . VOL TS LN/ LN 2.07 ZO= 33 .6737 

LN / LN/GNIJ 2.1 6 · 19 GNIJ RETURN KA )

• 3 PHASE : 2.35 2.7 Z1= 1.8635 3.76 2.56 
BUS 48004 SLG DUTY : .37 .2 Z2= 1. 8635 .59 .37 

13200 VOLTS LN/LN 2.03 ZO= 33 .7555 
LN/LN/Gf\QJ 2. 12 . 19 GNO RETURN KA) 

• 




• 


• 


• 
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MOM E N TAR Y D U T Y SUMMARY REP 0 R T 
PRE FAULT VOLTAGE : 1.0000 
MODEL TRANSFORMER TAPS: NO 

======================================================================~====== 

BUS RECORD VOLTAGE " 3 PHASE" " " " SLG * * * 

NO N.DME L-L E/Z X/R E/Z X/R 


============================================================================== 

BUS 0000 34500. 9.098 8.07 9.449 11 21 
BUS 0001 34500 9.098 8.07 9.449 11 21 
BUS 0010 13200 . 4.303 12 .80 .393 · 14 
BUS 0011 13200 . 3.955 9.06 .390 . 14 
BUS 0020 13200 . 4.418 12 .64 .394 · 13 

BUS 0021 13200. 4.071 9.04 .391 . 14 
BUS 3AOOl 13200. 3.505 5.33 .385 · 14 
BUS 3A002 13200 3.386 4.83 .384 . 15 
BUS 3A003 13200 . 3.309 4. 54 .383 . 15 
BUS 3A004 13200. 3.086 3.80 .380 .15 

BUS 3BOOl 13200. 3.254 4.70 383 . 15 
BUS 3B002 13200. 3.180 4.41 .382 · 15 
BUS 3B003 13200 . 2.985 3. 76 .379 . 15 
BUS 4AOOl 13200 3360 4.75 .3 83 . 15 
BUS 4A002 13200 . 3.212 4.22 .381 . 15 

BUS 4A003 13200 . 3.062 3.75 .379 . 15 
BUS 4A004 13200. 2.972 3.49 .377 .15 
BUS 4BOOl 13200. 2.825 3.31 .376 16 
BUS 4B002 13200 . 2704 3.00 .374 . 16 
BUS 4B0 03 13200 . 2.645 2.86 .372 16 

BUS 4B004 13200 . 2.561 2.67 370 . 16 

21 FAULTED BUSES , 59 BRf.NCHES , 22 CONTRIBUTIONS 
UNBALANCED FAULTS REQUESTED 

*"* SHORT CIRCUIT STUDY COMPLETE *** 
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T H R E E P HAS E I N T ERR U P TIN G 0 U T Y REP 0 R T 


• 	 PRE FAULT VOLTAGE : 1.0000 
MODEL TRANSFORMER TAPS : NO 
NACO OPTION : INTERPOLATED 

================~============================================================= 

BUS 0000 	 E/Z : 6.41 3 KA AT -B2.90 DEG ( 3B3.24 MVA) X/ R: B.03 
VOL TJl£J E 34500 . EOUIV . IMPEDJlM:E= .3B39 + J 3.0B20 OHMS 
CONTRIBUTIONS : NMPC 6.292 KA ANG : -B2 .B7 

BUS 0001 .121 KA ANG : -84 .20 

GENERATOR NAME 	 -- AT BUS - KA VOLTS PU LOCAL/REMOTE 
NMPC 6.292 .00 R 

TOTAL REMJTE : 6.292 KA NACO RATIO : .9Bll 

SYM2 S'nvt3 SYM5 S'nvlB 
MJLT. FACT : 1.000 1.000 1.000 1.001 
DUTY (KA) 6.413 6.413 6.413 6.419 

TOT2 TOT3 TOT5 TOTB 
MJLT . FACT : 1. 14B 1.023 1.000 1.000 
OOTY (KAJ 7.364 6.564 6.413 6.413 

• 
BUS 0001 E/Z 6.413 KAAT -B2 .90 DEG (3B3 .24 IMAI X/R: B03 

VOL TJl£JE: 34500 . EOUIV . IMPED.ANCE= .3 B39 + J 3. OB20 OHMS 
CONTRIBUTIONS BUS 0020 .067 KA M\G : -B4.15 

BUS 0000 6 292 KA ANG -B2. B7 
BUS 0010 054 KA M\G -B4 .26 

GENERATOR NAME -- AT BUS -- KA VOLTS PU LOCAL / REMJTE 
NMPC 6 292 00 R 

TOTAL REMOTE 6.292KA NACO RATIO .9Bl1 

SYM2 SYM3 SYM5 SYMB 
MJLT FACT 1.000 1.000 1.000 1.001 
WTY (KAI 6.413 6.413 6.413 6.419 

TOT2 TOT3 TOT5 TOTB 
MJLT . FACT : 1. 14B 1.023 1.000 1.000 
OOTY (KA) 7.364 6.564 6.413 6.413 

BUS 0010 	 E/Z: 2.65B KA AT -B5 .60 OEG ( 60 .7B MVA) X/R : 13.07 
VOLTAGE: 13200 . EOUIV . IMPEDME= .219B + J 2.B5B 2 OHMS 
CONTRIBUTIONS BUS 0001 2.510 KA M\G -B5 .69 

BUS 0011 . 149 KA ANG : -B4 . 16 

GENERATOR NAME -- AT BUS -  KA VOLTS PU LOCAL / REMJTE 
NMPC 2.4B3 .B5 R 

TOTAL REf.KJTE : 2.4B3 KA NACO RATIO : .9341 

SYM2 SYM3 SYM5 SYMB 
MJLT . FACT : 1.000 1.000 1.000 1.026 

• 	
OOTY (KA) 2.658 2.658 2.658 2 728 
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T H R E E P HAS E I N T ERR U P TIN G D U T Y REP 0 R T 
PRE FAULT VOLTAGE : 1.0000 
MODEL TRANSFORMER TAPS : NO 
NACO OPTION : INTERPOLATED 

23 

============================================================================== 

TOT2 TOT3 TOT5 TOT8 
MJLT . FACT : 1 . 287 1. 116 1. 041 1. 003 
DUTY (KA) 3.422 2.967 2. 767 2.667 

BUS 0011 E/Z: 2. 568 KA AT -83 . 64 DEG ( 58 .72 /tVA) X/ R: 8.97 
VOL TAlJE : 13200 EOUIV. IMPED.tWCE= .3289 + J 2.9491 OHMS 
CONTRIBUTIONS: FOR 1 B MTR LD .075 KA N\G : -84 . 29 

FOR 2B MTR LD . 075 KA N\G : -84 . 29 
BUS 0010 2.419 KA N\G : -83 .60 

GENERATOR NAME 	 -- AT BUS - KA VOLTS PU LOCAL / REMOTE 
f\MPC 2.394 .85 R 

TOTAL REMOTE : 2.394 KA NACO RATIO : .9320 

SYM2 SYM3 SYM5 SYM8 
M.JL T FACT : 1. 000 1. 000 1. 000 1.002 
DUTY I KA) 2.568 2.568 2. 568 2.574 

• 
TOT2 TOT3 TOT5 TOT8 

M.JLT . FACT 1. 178 1.038 1.002 1.000 
DUTY (KA) 3.026 2.667 2.573 2. 568 

BUS 0020 	 E/Z : 2. 695 KA AT -85 .57 DEG I 61 .61 MVA) X/ R: 13 . 01 
VOLTAGE 13200 . EOUIV . IMPEDANCE= .2183 + J 2.8197 OHMS 
CONTRIBUTIONS : BUS 0001 2.509 KA N\G : -85 .69 

BUS 002 1 .1 86 KA N\G : -84 .03 

GENERATOR NAME -- AT BUS - KA VOL TS PU LOCAL / REMOTE 
f\MPC 2.488 . 85 R 

TOTAL REM)TE : 2.488 KA NACO RATIO : . 9231 

SYM2 SYM3 SYM5 SYM8 
M.JL 1. FACT : 1.000 1.000 1. 000 1.025 
DUTY (KA) 2.695 2.695 2. 695 2. 763 

TOT2 TOT3 TOT5 TOT8 
'JULT. FACT : 1.286 1 . 115 1. 040 1.003 
DUTY (KA) 3.464 3.003 2.802 2. 702 

BUS 0021 E/ Z: 2. 605 KA AT -83.64 DEG ( 59 .55 MVA) X/ R: 8.98 
VOLTAlJE 13200 . EOUIV IMPEDANCE= .3242 + J 2.9077 OHMS 
CONTRIBUTIONS : FOR lA MTR LD . 075 KA N\G : -84 .29 

FDR 2A MTR LD .075 KA N\G -84 . 29 
BUS 0020 2.418 KA N\G : -83 . 60 

• 




T H R E E P HAS E I N T ERR U P TIN G 0 U T Y REP 0 R T 


• 	
PRE FAULT VOLTAGE: 1.0000 
~IDEL TRftNSFORMER TAPS: NO 
NACO OPTION : INTERPOLATED 

=.=:==---======================================================================= 

CONTRIBUTICNS TO 

CONTRIBUTIONS TO BUS 0021 ICONTINUED) 
BUS 4AOOl .037 KA M£ : -83.75 

GENERATOR NAME 	 -- AT BUS - KA VOLTS PU LOCAL / REMOTE 
f\lAPC 2.398 .85 R 

TOTAL RE~TE: 2.398 KA NACO RATIO : .9205 

SYM2 SYM3 SYM5 SYM8 
MJLT. FACT: 1.000 1.000 1.000 1.002 
DUTY (KAJ 2.605 2.605 2.605 2.611 

TOT2 TOT3 TOT5 TOT8 
MJLT . FACT 1.178 1.038 1.002 1.000 
DUTY (KAJ 3.070 2.705 2.610 2.605 

BUS 3AOOl 	 E/ Z: 2.505 KA AT -7973 DEG ( 57.26 MVA) X/R : 5.52 
VOLTAGE 13200 EOUIV. IMPEDftNCE=5424 + J 2.9941 OHMS 
CONTRIBUTIONS: BUS 0021 2.505 KA A{\lJ : -79.73 

• 
GENERATOR ~JIlME -- AT BUS - KA VOLTS PU LOCAL / REMOTE 

f\lAPC 2.305 86 R 
TOTAL REMOTE : 2.305 KA NACO RATIO: .9205 

SYM2 SYM3 SYM5 SYM8 
MJLT . FACT: 1.000 1.000 1.000 1.000 
DUTY (KAJ 2.505 2.505 2.505 2.505 

TOT2 TOTJ TOT5 TOT8 
MJLT. FACT : 1.066 1.000 1.000 1.000 
DUTY (KAJ 2.669 2.505 2.505 2.505 

BUS 3A002 	 E/Z: 2.478 KA AT -78.75 OEG ( 56.64 MVAJ X/R 5.03 
VOL TAGE 13200. EQU IV. IMPEDftNCE= .6000 + J 3.0170 OHMS 
CQ\JTRIBUTIONS: BUS 3AOOl 2.478 KA M£ : -78.75 

GENERATOR NAME -- AT BUS -  KA VOLTS PU LOCAL/REMOTE 
f\lAPC 2.281 .86 R 

TOTAL REMOTE : 2.281 KA NACO RATIO: .9205 

SYM2 SYM3 SYM5 SYM8 
MJL T. FACT 1.000 1.000 1.000 1.000 
OOTY (KAJ 2.478 2.478 2.478 2.478 

• 




I HJL68 £ ii, 2666 30.sl.51 

• 
T H R E E P HAS E I N T ERR U P TIN G 0 U T Y REP 0 R T 

PRE FAULT VOLTAGE : 1.0000 
MODEL TR~BFORMER TAPS : NO 
NACO OPTION : INTERPOLATED 

======================--======================================================= 

TOT2 Ton TOT5 TOTS 
MJLT. FACT: 1.050 1.000 1.000 1.000 
ruTY (KA) 2.601 2.478 2.478 2.478 

BUS 3A003 	 Ell: 2.459 KA AT -7S .08DEG ( 56.21 MVA) X/R: 4.74 
VOLTAGE: 13200. EOUIV. IMPEDANCE= .6404 + J 3.0329 OHMS 
CONTRIBUTIONS: BUS 3A002 2.459 KA iWJ: -78.08 

GENERATOR NAME 	 -- AT BUS - KA VOL TS PU LOCAL/REMJTE 
MAPC 2.263 .86 R 

TOTAL REMOTE· 2.263 KA NACO RATIO .9205 

SYM2 SYM3 SYM5 SYMS 
MJL T FACT 1.000 1.000 1.000 1 000 
DUTY (KA) : 2.459 2459 2.459 2 459 

TOT2 TOT3 TOT5 TOTS 
MJL T. FACT 1.046 1 000 1.000 1.000 
DUTY (KA) 2.571 2.459 2.459 2.459 

• 
BUS 3A004 Ell: 2.396 KA AT -75.95 DEG ( 54.79 MVA) X/R: 4.00 

VOL TAGE: 13201] EOU IV. IMPED!1NCE= .7723 + J 3. OS52 OHMS 
CONTRIBUTIONS. BUS 3A003 2.396 KA iWJ -75.95 

GENERATOR NAME 	 -- AT BUS -- KA VOLTS PU LOCAL/REMJTE 
MAPC 2.206 .87 R 

TOTAL REMJTE: 2.206 KA NACO RATIO . .9205 

SYM2 SYM3 SYM5 SYM8 
MJLT FACT: 1.000 1.000 1.000 1.000 
DUTY (KA) 2.396 2.396 2.396 2.396 

TOT2 TOT3 TOT5 TOT8 
MJL T. FACT 1.037 1.000 1.000 1.000 
DUTY (KA) 2.485 2.396 2 396 2.3 96 

BUS 3Al00 	 VOLTAGE: 208. SEE LOW VOLTAGE REPORT 

BUS 3A200 	 VOLTAGE: 208 SEE LOW VOLTAGE REPORT 

BUS 3A300 	 VOLTAGE: 208 . SEE LOW VOLTAGE REPORT 

• 


http:30.sl.51


T H R E E P HAS E I N T ERR U P TIN G 0 U T Y REP 0 R T 


• 	
PRE FAULT VOLTAGE : 1.0000 
MODEL TRANSFORMER TAPS : NO 
NACO OPTION : INTERPOLATED 

============================================================================== 

BUS 3A400 	 VOLTAGE : 480 . (SEE LOW VOLTAGE REPORT ) 

BUS 3BOOl 	 E/Z: 2. 432 KA AT -78 .36 DEG ( 55 .60 MVA) X/R: 4.86 
VOLT.A.GE : 13200 . EOUIV . IMPEDflNCE= .6322 + J 3.0692 OHMS 
CONTRIBUTIONS : BUS 0011 2.432 KA .AN:] : -78 .36 

GENERATOR NAME 	 -- AT BUS -- KA VOLTS PU LOCAL/REMOTE 
NMPC 2.267 .86 R 

TOTAL REMOTE: 2.267 KA NACO RATIO : .9320 

SYM2 SYM3 SYM5 SYM8 
MJLT . FACT: 1.000 1.000 1.000 1.000 
DUTY (KA) 2432 2.432 2432 2432 

TOT2 TOn TOT5 TOT8 
MJLT . FACT : 1.048 1.000 1.000 1.000 
DUTY (KA ) 2 548 2432 2. 432 2.432 

• 
BUS 3B002 E/Z: 2.413 KA AT -77 .67 DEG ( 55 . 16 MVA) X/R: 4.58 

VOLTAGE : 13200 . EOUIV . IMPEDMJCE= .6745 + J 3.0859 OHMS 
CONTRIBUTIONS BUS 3BOOl 2.413 KA .AN:] -77 .67 

GENERATOR NAME -- AT BUS - KA VOLTS PU LOCAL / RE~VTE 
NMPC 2.249 .86 R 

TOTAL R E~iUTE : 2.249 KA NACO RATIO : 9320 

SYM2 SYM3 SYM5 SYM8 
MJL T. FACT : 1. 000 1. 000 1.000 1.000 
DUTY (KA) 2413 2.413 2.413 2.413 

TOT2 TOT3 TOT5 TOT8 
MJLT FACT 1.044 1.000 1.000 1.000 
DUTY (KA) 2.520 2.41 3 2.413 2. 413 

BUS 38003 	 E/Z : 2.355 KA AT -75 .70 DEG ( 53.85 MVA) X/R: 3.92 
VOLTAGE : 13200 EOUIV . IMPE DMJC E= 7993 + J 3. 1354 OHMS 
CONTRIBUTIONS : BUS 3B002 2.355 KA .AN:] : - 75.70 

GENERATOR NAME -- AT BUS -  KA VOL TS PU LOCAL / RE~iUTE 
NMPC 2. 195 .87 R 

TOTAL REMOTE : 2.195 KA NACO RATIO : .9320 

SYM2 SYM3 SYM5 SYM8 
MJLT FACT : 1.000 1.000 1.000 1.000 
DUTY (KA) 2.355 2.3 55 2.355 2.355 

• 


http:VOLT.A.GE


T H R E E P HAS E I N T ERR U P TIN G D U T Y REP 0 R T 


• 	 PRE FAULT VOLTAGE : 1.0000 
MODEL TRANSFORMER TAPS : NO 
Nt\CD OPTION: INTERPOLATED 

TOT2 TOT3 TOT5 TOT8 
MJLT. FACT 1.037 1.000 1.000 1.000 
CUTY (KA) 2.442 2355 2.355 2.355 

BUS 3B100 	 VOLTAGE: 480. SEE LOW VOLTAGE REPORT) 

BUS 3B200 	 VOLTAGE: 208 SEE LOW VOLTAGE REPORT ) 

BUS 3B300 	 VOLTAGE: 208. ( SEE LOW VOLTAGE REPORT) 

BUS 4A001 E/ Z: 2.464 KA AT -78.30 DEG ( 56 .34 MVA) X/ R: 4.86 
VOLTAGE : 13200. EOUIV . IMPEDANCE= .6272 + J 3.0282 OHMS 
CONTRIBUTIONS BUS 0021 2.427 KA M.G: -78.21 

BUS 4A002 .014 KA M.G : -83 .72 
BUS 4A102 .023 KA M.G -83 90 

GENERATOR NAME 	 -- AT BUS - KA VOLTS PU LOCAL / REMOTE 
~PC 2.267 .86 R 

TOTAL REMOTE 2.267 KA Nt\CD RATIO : .9198 

• 
SYM2 SYM3 SYM5 SYM8 

MJLT FACT: 1.000 1.000 1.000 1.000 
DUTY (KA) 2.464 2464 2.464 2.464 

TOT2 TOT3 TOT5 TOT8 
MJL T. FACT 	 1 047 1.000 1.000 1.000 
DUTY (KA) 	 2.581 2.464 2.464 2 464 

BUS 4A002 	 E/Z: 2.425 KA AT -76 .94 DEG ( 55 .45 MVA) X/R : 4.34 
VOLTAGE· 13200. EOUIV . IMPEDANCE= .7102 + J 3.0612 OHMS 
CONTRIBUTIONS: BUS 4A001 2.411 KA M.G: -76 .90 

BUS 4A202 .014 KA M.G -83 .73 

GENERATOR NAME -- AT BUS - KA VOLTS PU LOCAL/REMOTE 
~PC 2.230 .87 R 

TOTAL REMOTE: 2.230 KA Nt\CD RATIO : .9197 

SYM2 SYM3 SYM5 SYM8 
MJLT. FACT: 1.000 1.000 1.000 1.000 
DUTY (KA) : 2.425 2.425 2.425 2.425 

• 




•• 

•• 
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T H R E E P HAS E I N T ERR U P TIN G 0 U T Y REP 0 R T 
PRE FAULT VOLTAGE : 1.0000 
MJDEL TRANSFORMER TAPS : 1'1) 

NACO OPTION : INTERPOLATED 
============================================================================== 

TOT2 TOT3 TOT5 TOT8 
MJLT . FACT : 1.041 1.000 1.000 1.000 
OO TY (KA) 2.525 2.425 2.425 2.425 

BUS 4A003 	 E/Z: 2.381 KA AT -75 .46oEG ( 54 .44 MVA) X/R: 3.88 
VOL T AGE 13200 . EOU IV . IMPEoAl\CE= .8036 + J 3.0982 OHMS 
CONTRIBUTIONS BUS 4A002 2.381 KA M\(] : -75 .46 

GENERATOR NAME 	 -- AT BUS -  KA VOLTS PU LOCAL/REMJTE 
~PC 2. 190 .87 R 

TOTAL REMJTE : 2. 190 KA NACO RATIO : .9197 

SYM2 SYM3 SYMS SYM8 
MJLT . FACT : 1.000 1.000 1.000 1.000 
DU TY (KA) 2.38 1 2.381 2.381 2.38 1 

TOT2 TOT3 TOT5 TOT8 
MJLT FACT : 1.036 1.000 1.000 1.000 
DUTY (KA) 2.466 2.381 2.381 2.381 

BUS 4A004 	 E/Z : 2.352 KA AT -74 .51 oEG ( 53.77 MVA) X/R: 3.63 
VOLTAGE 13200 . EOUIV . IMPEDANCE= .8657 + J 3. 1228 OHMS 
CONTRIBUTIONS BUS 4A003 2352 KA M\(] : -74 .51 

GENERATOR NAME -- AT BUS - KA VOLTS PU LOCAL/ REMOTE 
~PC 2.163 .87 R 

TOTAL REMJTE 2. 163 KA NACO RATIO .9197 

SYM2 SYM3 SYM5 SYM8 
MJLT . FACT : 1.000 1.000 1.000 1.000 
DUTY (KA ) : 2.352 2.352 2.352 2.352 

TOT2 TOT3 TOT5 TOT8 
~LT . FACT : 	 1. 033 1 . 000 1 . 000 1 . 000 
DUTY (KA) 	 2.429 2.352 2.352 2.352 

BUS 4Al0l 	 VOL TAGE : 208 . SEE LOW VOLTAGE REPORT) 

BUS 4Al02 	 VOL TAGE 480 . SEE LOW VOLTAGE REPORT) 

BUS 4A201 	 VOLTAGE : 208 . SEE LOW VOLTAGE REPORT) 

• 



T H R E E P HAS E I N T ERR U P TIN G 0 U T Y REP 0 R T 
PRE FAULT VOLTAGE: 1.0000 
IIlJDEL TRANSFORMER TAPS : NO 
NACO OPTION: INTERPOLATED 

=============================================================================: 

BUS 4A202 	 VOL TAGE: 480. (SEE LOW VOLTAGE REPORT ) 

BUS 4A300 	 VOLTAGE 208 . (SEE LOW VOLTAGE REPORT) 

BUS 4A400 	 VOLTAGE 208. (SEE LOW VOLTAGE REPORT ) 

BUS 4B001 	 E/l: 2.300 KA AT -73.88 OEG ( 52 .58 MVA) X/R : 3.46 
VOL TAGE : 13200 EOJ IV. IMPEDflNCE= .9202 + J 3. 1833 OHMS 
CONTRIBUTIONS : BUS 0011 2.300 KA .AN.): -73 .88 

GENERATOR NAME 	 -- AT BUS - KA VOLTS PU LOCAL/REIIlJTE 
f'.Iv1PC 2.144 .87 R 

TOTAL RE~TE: 2 144 KA NACO RATIO .9320 

SYM2 SYM3 SYM5 SYM8 
M..ILT. FACT: 1.000 1.000 1.000 1.000 
DUTY (KA) 2.300 2.300 2.300 2.300 

• 
TOT2 TOT3 TOT5 TOT8 

MJLT. FACT : 1.031 1. 000 1.000 1.000 
DUTY (KA) 2372 2300 2.300 2.300 

BUS 4B002 	 E/l : 2252 KA AT -72 .36 OEG ( 51 .49 MVA) X/R 3. 15 
VOLTAGE 13200 EOUIV. IMPEDflNCE= 10252 + J 3.2249 OHMS 
CONTRIBUTIONS BUS 4BOOl 2.252 KA .AN.) - 72 36 

GENERATOR NAME 	 -- AT BUS - KA VOLTS PU LOCAL/REIIlJTE 
f'.Iv1PC 2.099 .87 R 

TOTAL RE~iUTE: 2.099 KA NACO RATIO: .9320 

SYM2 SYM3 SYM5 SYM8 
MJLT. FACT : 1.000 1.000 1.000 1.000 
DUTY (KA) : 2.252 2. 252 2.252 2.252 

TOT2 TOT3 TOT5 TOT8 
MJLT . FACT: 1.028 1.000 1.000 1. 000 
OOTY (KA) 2.314 2.252 2.252 2.252 

BUS 4B003 	 E/l: 2.227 KA AT -71.58DEG ( 50 . 91 MVAJ X/R : 3.00 
VOLTAGE 13200 . EOUIV . IMPEOJlNCb 1. 0815 + J 3.2472 OHMS 
CONTRIBUTIONS: BUS 4B002 2 227 KA .AN.) -71 .58 

GENERATOR NAME 	 - - AT BUS - KA VOLTS PIJ LOCAL/REIIlJTE 
f'.Iv1PC 2.075 .88 R 

TOTAL REtv()TE 2 075 KA NACO RATIO : .9320 

• 
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• 
T H R E E P HAS E I N T ERR U P TIN G 0 U T Y REP 0 R T 

PRE FAULT VOLTAGE: 1.0000 
MODEL TRANSFORMER TAPS: NO 
NACO OPTION: INTERPOLATED 

===================================================----========================= 

SYM2 SYM3 SYM5 SYM8 
MJLT . FACT : 1.000 1. 000 1. 000 1.000 
OOTY (KA) 2.227 2.227 2.227 2.227 

TOT2 TOT3 TOT5 TOT8 
MJLT . FACT : 1.026 1. 000 1. 000 1.000 
DUTY (KA) 2.284 2227 2227 2.227 

BUS 48004 	 E/ l : 2. 188 KA AT -70 .41 DEG ( 50 .03 MVA) X/R: 2.81 
VOLTAGE : 13200 . EOJIV IMPEDANCE= L 1679 + J 3.2814 OHMS 
CONTRIBUTIONS : BUS 4B003 2. 188 KA N\G : -70 .41 

GENERATOR NAME 	 -- AT BUS - KA VOLTS PU LOCAL/ REMOTE 
~PC 2.039 .88 R 

TOTAL REMOTE. 2 039 KA NACO RATIO· 9320 

SYM2 SYM3 SYM5 SYM8 
rvuLT . FACT 1. 000 1.000 1. 000 1. 000 
DUTY (KA) 2.188 2.188 2.188 2.188 

• 
TOT2 TOT3 TOT5 TOT8 

MJLT. FACT 1 .024 1 000 1.000 1.000 
DUTY (KA) 2.240 2. 188 2 188 2.188 

BUS 4Bl00 	 VOLTAGE: 208. SEE LOW VOLTAGE REPORT) 

BUS 4B200 	 VOLTAGE 208. SEE LOW VOLTAGE REPORT) 

BUS 4B300 	 VOLTAGE 208. SEE LOW VOLTAGE REPORT) 

BUS 4B400 	 VOLTAGE 208 . SEE LOW VOLTAGE REPORT) 

• 




U N B A LAN CEO I N T ERR U P TIN G OUT Y REP 0 R T 


• 	
PRE FAULT VOLTAGE: 1.0000 
MODEL TRANSFORMER TAPS: t\O 
NACO OPTION INTERPOLATED 

============================================================================== 

LOCATION FAULT E/l X/R #lSI AC/OC INTERRUPTIt£ 
TYPE KA 	 DECREMENT FACT. ruTIES (KA) 

3 PHASE SLG 3 PHASE SLG 
============================================================================== 

BUS 0000 3 PHASE 6.41 8.0 SYM2 .00 .00 6.41 6.36 

LN/LN/GM:l: 6.20 SYM8 : 1. 00 1.01 6.42 6.43 
GND RETURN 6.29 TOT2: 1. 15 1.24 7.36 7.87 

VOLTS 34500.0 SLG: 6.36 11.1 SYM3 : .00 00 6.41 6.36 
NACO : .981 LN/LN: 5.55 SYM5 : 00 00 6.41 6.36 

II (PU) : .26094 TOT3: 1.02 1. 08 6.56 6.84 
Z2(PU) : .26094 TOT5 : 1. 00 1.02 641 6.48 
lO( PU) : .26898 TOT8 : 1. 00 1. 00 6 41 6.36 

BUS 0001 3 PHASE: 6.41 8.0 SYM2 .00 00 6 41 6.36 
VOLTS 34500 .0 SLG 6.36 11.1 SYM3: 1.00 00 6.41 6.36 

LN/LN/GNO: 6.20 SYM8 : 1. 00 01 6.42 6.43 
GNO RETURN 6.29 TOT2 : 1. 15 .24 7.36 7.87 

NACO : 981 LN/LN: 5.55 SYM5: 1.00 00 641 6.36 

II (PU) .26094 TOT3 : 1. 02 1. 08 6.56 6.84 
Z2(PU) : .26094 TOT5 : 00 1. 02 6.41 6.48 
lO( PU)

• BUS 0010 3 PHAS

: .26898 TOT8: 00 1. 00 641 6.36 

E: 2.66 13. 1 SYM2 : .00 1. 00 2.66 .39 

VOLTS: 13200 0 SLG. .39 .1 SYM3 : .00 1. 00 2.66 .39 


NACO : 934 LN/LN: 2.30 SYM5: 00 1. 00 2.66 .39 

LN/ LN/G~D: 2.40 SYM8: . 03 .00 2.73 .39 


GNO 	 RETURN: .20 TOT2 : .29 .01] 3.42 .39 

II (PU) .64525 TOT3 : . 12 00 2.97 .39 

Z2( PU) : 1.64525 TOT5 : .04 00 2.77 .39 

lO( PU) . 32.84515 TOT8 00 00 2.67 .39 


BUS 0011 3 PHASE 2 57 9 0 SYM2 1. 00 1. 00 2.57 .39 

VOLTS 13200.0 SLG: .39 .2 SYM3 1. 00 1. 00 2 57 .39 


NACO : .932 LN/LN: 2.22 SYM5: 1. 00 1. 00 2.57 .39 

LN/ LN/GND : 2.32 SYM8 : 1. 00 1. 00 257 .39 


GNO RETURN .20 TOT2 : 1. 18 1. 00 3 03 .39 

II (PU) : 1.70302 TOT3 : 04 1. 00 2.67 .39 

Z2( PU) : 1.70302 TOT5 : 00 1. 00 257 .39 

lO( PU) : 32.96431 TOT8 : 1. 00 1. 00 2 57 .39 


• 




U N B A LAN CEO I N T ERR U P TIN G OUT Y REP 0 R T 


• 	
PRE FAULT VOLTAGE: 1.0000 
MODEL TRANSFORMER TAPS : NO 
NACO OPTION : INTERPOLATED 

============================================================================== 

LOCATION FAUL T E/ Z X/R JlNSI AC/OC INTERRUPTIr£ 
TYPE KA 	 DECREMENT FACT. ruTI ES IKA) 

3 PHASE SLG 3 PHASE SLG 
============================================================================== 

BUS 0020 3 PHASE: 2.69 13 .0 SYM2 00 1. 00 269 .39 
VOLTS 13200 .0 SLG: .39 . 1 SYM3 : .00 1. 00 2.69 .39 

NACO : .923 LN/LN 2.33 SYM5 : .00 1. 00 2.69 .39 
LN/LN/GMJ : 2.43 SYM8 : .03 1.00 2. 76 .39 

GNJ RETURN : 20 TOT2 : .29 1.00 3.46 .39 
Zl (PU) 1.62311 TOT3 : 1. 11 1.00 3.00 .39 
Z2(PU ) : 1 62311 TOT5 : 1. 04 1. 00 2.80 .39 
ZO( PU) : 32 .84515 TOT8 1. 00 1. 00 2.70 .39 

BUS 0021 3 PHASE : 2.60 9.0 SYM2 : 00 1.00 260 .39 
VOLTS : 13200.0 SLG .39 . 1 SYM3 : 00 1.00 2. 60 .39 

NACO: .921 LN/LN : 2. 26 SYM5 : 1.00 1 00 2.60 . 39 
LN/ LN/GND : 2.35 SYM8 : 1.00 .00 2.61 .39 

GND RETURN : .20 TOT2 : 1. 18 00 307 .39 
Zl (PU) : 1.67913 TOT3 : 1.04 100 2.70 .39 
Z2 (PU ) : 1.67913 TOT5 : 1. 00 00 2.61 .39 
ZO(PU) : 32 . 96431 TOT8 : 1.00 00 2.60 .39 

• BUS 3AOOl 3 PHASE 2.50 55 SYM2 : 1 00 1. 00 2.50 .38 
VOLTS : 13200 .0 SLG : .38 . 2 SYM3 : 1.00 1.00 2.50 .38 

NACO : .9 21 LN/ LN 2 17 SYM5 : 1.00 1. 00 2.50 .38 
LN/LN/GND : 2.26 SYM8 : 1. 00 1.00 250 .38 

GNO RETURN : .20 TOT2 : 1. 07 1.00 2.67 .38 
Z1(PU ): 1.74637 TOT3: 1.00 00 2.50 .38 
Z2( PU) : 1. 74637 TOT5 1.00 .00 2.50 .38 
ZO( PU ) : 33 . 16953 TOT8 : 00 .00 2.50 .38 

BUS 3A002 3 PHASE : 2.48 50 SYM2 : 1.00 .00 2.48 .38 
VOLTS : 132000 SLG 38 .2 SYM3 : 1.00 1. 00 2.48 .38 

NACO : .921 LN/ LN : 2 15 SYM5 : 1.00 100 2.48 38 
LN/ LN/ GND : 2.24 SYM8 : 1.00 1. 00 2.48 .38 

Gr-JJ RETURN: .20 TOT2 : 1. 05 1. 00 2.60 .38 
Z1(PU ) : 1 .76541 TOT3 : 1.00 1. 00 2.48 .38 
Z2( PU) : 1 . 76541 TOT5 : 1. 00 1. 00 2.48 .38 
ZO( PU) : 33 .22375 TOT8 : 1. 00 1. 00 2.48 .38 

• 




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

U N B A LAN C E D I N T ERR U P TIN G D U T Y REP 0 R T 


• 
PRE FAULT VOLTAGE : 1.0000 
MODEL TRANS FORMER TAPS : NO 
NACO OPTION INTERPOLATED 

============================================================================== 

LOCATION FAULT E/Z X/R .ANSI AC/OC INTERRUPTIt£ 

TYPE KA DECREMENT FACT . ruTIES !KA) 


3 PHASE SLG 3 PHASE SLG 

------- - ------------------------------------------ -----------================= 

BUS 3A003 3 PHASE: 2.46 4.7 SYM2 : 1.00 1.00 2.46 .38 

VOLTS 13200 .0 SLG .38 .2 SYM3 : 1.00 1. 00 2.46 .38 


NACO : .921 LN/LN : 2. 13 SYM5: 1. 00 1. 00 2.46 .38 

LN/ LN/G~ : 2.22 SYM8 : 1. 00 1. 00 2.46 .38 


GNO RETURN: .20 TOT2: 1. 05 1. 00 2.57 .38 

Zl (PU) : 1 . 77904 TOT3 : 1. 00 1. 00 2.46 .38 

Z2( PU) : 1 . 77904 TOT5 : 1. 00 1. 00 2 46 .38 

ZO( PU) : 33.26173 TOT8 : 1. 00 1. 00 2.46 .38 


• 


BUS 3A004 3 PHASE : 2.40 4.0 SYM2 : 00 1. 00 2.40 .38 

VOLTS : 13200 .0 SLG : .38 .2 SYM3 .00 1. 00 2.40 .38 


NACO : .921 LN/ LN : 2.08 SYM5 : 00 1. 00 2.40 .38 

LN/ LN/G~ : 2. 17 SYM8 · 00 1. 00 240 .38 


GND RETURN : . 19 TOT2 : .04 1. 00 2 49 .38 

II (PU) : 1 82530 TOT3: 00 1. 00 2.40 .38 

Z2(PU) : 1.82530 TOT5 : 00 1. 00 2.40 .38 

lO( PU) : 33.38613 TOT8 : 00 1. 00 2.40 .38 


BUS 3B001 3 PHASE : 
 2.43 4.9 SYM2 100 1. 00 2.43 .38 

VOLTS : 13200 .0 SLG .38 .2 SYM3 1. 00 1. 00 2.43 .38 


NACO : .932 LN/LN: 2.11 SYM5 : 1. 00 1.00 2 43 .38 

LN/LN/GND: 220 SYM8: 1. 00 1. 00 2.43 .38 


GNIJ RETURN : . 20 TOTZ: 1. 05 1. 00 2. 55 .38 

II (PU) : 1.79847 TOT3: 1. 00 1 00 2.43 .38 

l2( PU ) : 1 .79847 TOT5 · 1. 00 1.00 2.43 .38 

ZO (PU) : 33 .24968 TOT8 : 1. 00 1 .00 2.43 .38 


BUS 3B002 3 PHASE : 2.41 4.6 SYM2 1. 00 1.00 241 .38 

VOL TS 13200 .0 SLG. .38 .2 SYM3 : 1. 00 1. 00 2.41 .38 


NACO : .932 LN/LN : 2.09 SYM5 : 1. 00 1. 00 2.41 .38 

LN/LN/GND : 2. 18 SYM8: 1. 00 1. 00 2.41 .38 


GNO RETURN: .20 TOT2 : 1. 04 1. 00 2.52 .38 

II (PU): 1.8 1290 TOT3 1. 00 1. 00 2.41 .38 

Z2( PU): 1.81290 TOT5 : 1. 00 1. 00 2.41 .38 

lO(PU) : 33.28947 TOT8 : 1. 00 1. 00 2.41 .38 


• 




• 


• 


• 


36 iii , 2666 66 .62 .6; 	 Pflbt :54 

U N B A LAN C E D 	 I N T ERR U P TIN G DU T Y REP 0 R T 
PRE FAULT VOLTAGE : ' .0000 
MODEL TRANSFORMER TAPS : NO 
NACO OPTION : INTERPOLATED 

============================================================================== 

LOCATI(lIJ FAUL T Ell X/R t>NSI AC/OC INTERRUPTIr-£ 

TYPE KA DECREMENT FACT . [lJTIES (KA) 


3 PHASE SLG 3 PHAS E SLG 

====--========================================================================= 

BUS 3B003 3 PHASE : 236 3.9 SYM2 : 1 00 00 2.36 .38 

VOL TS : 13200 .0 SLG .38 .2 SYM3 100 1. 00 2.36 .38 


Nt'ICO : .932 LN/LN : 2 04 SYM5 : 1. 00 1. 00 2.36 .38 

LN/ LN/GNJ : 2. 13 SYM8 : 100 1. 00 2.36 .38 


GNO REnJRN : . 19 TOT2 : 1. 04 1. 00 2.44 .38 

l1 (PU): 1. 85701 TOT3 : 1. 00 100 2.36 .38 

Z2( flU ) : 1. 85701 TOT5 : 1. 00 1.00 236 .38 

lO ( PU ) : 33.40714 TOT8 : 1.00 .00 2.36 .38 


BUS 4A001 3 PHASE : 2.46 4.9 SYM2: .00 1. 00 2.46 .38 

VOLTS : 132000 SLG .38 . 2 SYM3 : .00 1.00 2.46 .38 


NACO : .920 LN/LN : 2. 13 SYM5 : 1.00 100 246 .38 

LN/ LN/Gf\l) : 2. 23 SYM8: 100 1. 00 2.46 .38 


GNO REl1JRN : .20 TOT2: 1. 05 1. DO 2.58 .38 

II (PU ) : 1. 77485 TOT3 : 1.00 1. 00 2.46 .38 

l2( flU) : 177485 TOT5: 1.00 1.00 2.46 .38 

lO( PU) : 33 .25812 TOT8 100 1 00 2.46 .38 


BUS 4A002 3 PHASE : 2.43 4.3 SYM2 : 00 00 2.43 .38 

VOLTS 13200 .0 SLG 38 . 2 SYM3 : .00 1. 00 2.43 .38 


NACO : 920 LN/ LN : 2 10 SYM5 : .00 100 2.43 .38 

LN/ LN/GNO : 2. 19 SYM8 : .00 1. 00 2.43 .38 


GNO REl1JRN : .20 TOT2 : .04 1.00 252 .38 

l1 (PU) : .80356 TOT3: 1 00 1. 00 2.43 .38 

Z2( flU) : 1 .80356 TOT5: 1 00 100 243 .38 

lO( PU) : 33 33725 TOT8 1. 00 00 2.43 .38 


BUS 4A003 3 PHASE : 2.38 3.9 SYM2 1. 00 1.00 2.38 .38 

VOLTS 13200 .0 SLG : .38 .2 SYM3 1.00 1. 00 2.38 .38 


r 38
..1AC D: .920 LN/LN: 2. 06 SYM5 : 1. 00 1. 00 2.38 .
LN/ LN/G NO : 2 15 SYM8 : 1.00 1. 00 2.38 .38 


GNO REnJ RN : . 19 TOT2 : 1.04 100 2.47 .38 

l 1 (PU) : 1 .83698 TOT3 : 1. 00 1.00 2.38 .38 

Z2(flU) : 1.83698 TOT5 : 1. 00 1. 00 2.38 .38 

lO( PU) : 33 .42537 TOT8 1. 00 1. 00 238 .38 




U N B A LAN C E D I N T ERR U P TIN G D U T Y REP 0 R T 


• 	
PRE FAULT VOLTAGE: 1.0000 
MODEL TRANSFORMER TAPS : NO 
NACO OPTION: INTERPOLATED 

============:================================================================= 

LOCATHW FAULT Ell X/R IlNSI AC/OC INTERRUPTIt£ 
TYPE KA 	 DECREMENT FACT . WTIES lKA) 

3 PHASE SLG 3 PHASE SLG 
============================================================================== 

BUS 4A004 3 PHASE: 2.35 3.6 SYM2 1.00 00 2.35 .38 
VOL TS 13200 .0 SLG: .38 .2 SYM3: 1. 00 .00 235 .38 

NACO: .920 LN/LN: 204 SYM5 : 1. 00 00 2.35 .38 
LN/LN/Gr-l) : 2.13 SYM8 : 1.00 00 2.35 .38 

GMJ REmRN : .19 TOT2 : 1.03 00 2.43 .38 
l1(PU) : 1 .85985 T013: 1. 00 .00 2.35 .38 
Z2(PU) : 1.85985 TOT5: 1. 00 00 2.35 .38 
lO( PUj : 33 .48396 TOT8: 1. 00 .00 2.35 .38 

BUS 4B001 3 PHASE : 2.30 3.5 SYM2 : 00 .00 2.30 .38 
VOLTS 132000 SLG : .38 .2 SYM3 : .00 00 2.30 .38 

NACO : .932 LN/LN : 1. 99 SYM5 : 00 00 2.30 .38 
LN/LN/GNJ : 2.08 SYM8: . 00 1.00 2.30 .38 

GNO REmRN: .19 TOT2: 1.03 1.00 2.37 .38 
II (PUj : 1. 90176 T013 1. 00 00 230 .38 
Z2 I PU) : 1. 90176 TOT5 1. 00 .00 2.30 .38 
lO( PU) : 33.52131 TOT8 . 00 .00 2.30 .38 

• BUS 4B002 3 PHASE : 2.25 3 1 SYM2 : .00 00 2.25 37 
VOLTS : 13200 .0 SLG : .37 .2 SYM3 . 00 1. 00 2.25 .37 

NACO : 932 LN/LN 1.95 SYM5: 00 1. 00 2.25 .37 
LN/ LN/Gf\D : 2.04 SYM8: 00 1. 00 2.25 .37 

GNO REmRN : . 19 TOT2 : .03 1. 00 231 .37 
II (PU) : 1 .94209 T013 : 1. 00 1.00 2.25 37 
Z2( PU) : 1.94209 TOT5 : 1. 00 1. 00 2.25 .37 
lO( PU) : 33 .62047 TOT8 1.00 1. 00 2.25 .37 

BUS 4B003 3 PHASE : 2.23 3.0 SYM2: 1.00 1. 00 2.23 .37 
VOLTS : 13200.0 SLG : .37 .2 SYM3 : 1. 00 1. 00 2.23 .37 

NACO : .932 LN/LN: 193 SYM5 : 1. 00 1.00 2.23 .37 
LN/ LN/Gt\U : 2.02 SYM8 : 1. 00 1. 00 2.23 .37 

GMJ REmRN . 19 TOT2 : 1.03 1. 00 2.28 .37 
II (PU) 1.96427 TOT3 : 1. 00 1. 00 2.23 .37 
Z2( PU) : 1.96427 TOT5 : 1. 00 1. 00 2.23 .37 
lO( PU) : 33.67372 TOT8 : 00 1. 00 2.23 .37 

• 




U N B A LAN CEO I N T ERR U P TIN G 0 U T Y REP 0 R T 


• 	
PRE FAULT VOLTAGE: 1.0000 
~DEL TR.ANSFORMER TAPS: t\O 
NACO OPTION: INTERPOLATED 

===----==================== ===================================================== 

LOCATI{)IJ F.AJJLT E/l X/R .NIISI AC/DC INTERRUPTIt£ 
TYPE KA 	 DECREMENT FACT . llJTIES (KA) 

3 PHASE SLG 3 PHASE SLG 
============================================================================== 

BUS 4B004 3 PHASE : 2. 19 2.8 SYM2 : 1. 00 1. 00 2. 19 .37 

VOLTS : 13200.0 SLG : .37 .2 SYM3 : 1. 00 1.00 2. 19 .37 


NACO : .932 LN/ LN : 1.89 SYM5: 1. 00 1. 00 2. 19 .37 

LN/LN/Gt\() : 1. 98 SYM8: 1. 00 1.00 2 19 .37 


Gr-..u RETURN : . 19 TOT2: 1. 02 1. 00 2.24 .37 

III PU) : 1.99899 TOT3: 1. 00 1. 00 2. 19 .37 

ZZI PU) : 1.99899 TOT5: 1. 00 1. 00 2.19 .37 

lO (P1J) : 33 .75546 TOT8: 1.00 1. 00 2. 19 .37 


• 

• 



I N T ERR U P TIN G D U T Y SUM MAR Y REP 0 R T 


• 
PRE FAULT VOLTAGE: 1.0000 
MODEL TRANSFORMER TAPS: NO 
NACO OPTION: INTERPOLATED 

========================================================================~=== 

BUS RECORD VOLTAGE NACO * 3 P HAS E * * * * S L G * * * 
NO f\lAME L-L RATIO E/l KA X/R E/l KA X/R 

====================================================~======================= 

BUS 0000 34500 . .981 6.413 803 6.355 11 .10 
BUS 0001 34500. .981 6.413 8.03 6.355 11 .10 
BUS 0010 13200 . .934 2.658 13.07 .393 .14 
BUS 0011 13200. .932 2.568 8.97 .390 .15 
BUS 0020 13200 .923 2.695 13 01 .393 .14 

BUS 0021 13200. .921 2.605 8.98 .390 .15 
BUS 3AOOI 13200. .921 2.505 5.52 .384 .15 
BUS 3A002 13200. .921 2.478 5.03 .383 .16 
BUS 3A003 13200 .921 2.459 4.74 .382 .16 
BUS 3A004 13200. .921 2.396 4.00 .379 .16 

BUS 3BOOI 13200. .932 2.432 4.86 .382 . 16 
BUS 3B002 13200 . .932 2.413 4.58 .381 . 16 
BUS 3B003 13200 . .932 2.355 3.92 378 .16 
BUS 4AOOI 13200. .920 2.464 4.86 .382 . 16 
BUS 4A002 13200. .920 2.425 4.34 .380 .16 

• BUS 4A003 13200 . .920 2.381 3.88 .378 . 16 
BUS 4A004 13200 .920 2 352 3.63 .376 .16 
BUS 4BOOI 13200. .932 2.300 3.46 .375 .16 
BUS 4B002 13200. . 932 2.252 3.15 .373 .16 
BUS 4B003 13200. .932 2.227 3.00 .371 .17 

BUS 4B004 13200 .932 2. 188 2 81 .369 . 17 

21 FAULTED BUSES , 59 BRM\lCHES , 22 CONTRIBUTIONS 
UNBALANCED FAULTS REQUESTED 

*** SHORT CIRCUIT STUDY COMPLETE *** 

• 
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6.0 PDC (One Line Diagram) 
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STUDY MODEL : :
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