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Morris Street - Nueces Bay 138 kV End to End Test 2017

Nueces Bay G7

Morris Street Nueces Bay
GE L90 [400/1] GE L90 [400/1]
Highway 9 4.9 miles
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End-to-End Testing

e Faults are simulated under two scenarios
e No Comm
e Hi speed protection disabled, fault duration 120 cycles
e Tests backup distance/overcurrent elements
e Comm
 Hi-speed scheme in service, fault duration 10 cycles

e Tests hi-speed scheme (87, POTT, DCB, etc.)



Troubleshooting Methodology

e 1st - Request relay events from field personnel
* Buys time to examine rest of process
* 2nd - Assume test plan is wrong, work to prove/disprove first
e Examine CT/PT ratios, one-line model, fault selection
e 3rd - Examine settings
e Comm scheme settings, distance elements, logic, interconnect settings
* 4th - Examine application of test plan

e Test set connections



MARCONI - LAURELES 138 kV End to End Test 2017

MARCONI LAURELES
190 [240/1] 311C [240/1]
PORT ISABEL 8.3 miles

Test Name/Location Test Name/Location for Single-End
A-G PORT ISABEL 138kV Bu time,AG,51, 56.136 cy A-G PORT ISABEL 138kV Bus Trip,Neut TOC,AG 57.078 cyc

B-C PORT ISABEL 138kV Bus trip, BC,Z3, 61.71 ¢y B-C PORT ISABEL 138kV Bus Trip, PH Dist 22, BC, 61.572 cyc

B-G 2% MARCONI - PORT ISABEL trip, BG, Z1, 1.632 ¢y B-G 2% MARCONI - PORT ISABEL Trip, Gnd Dist Z2, B G,31.566 cy
A-C 2% MARCONI - PORT ISABEL trip, AC, Z1, 1.758 ¢y A-C 2% MARCONI - PORT ISABEL Trip, PH Dist Z4, AC PH, 31.512 cy
C-G 2% MARCONI - LAURELES| trip, CG,Z1, 1.644 cy C-G 2% MARCONI - LAURELES Trip, Gnd DistZ2, C G, 31.53 cy

A-B 2% MARCONI - LAURELES trip, AB,Z1,1.716 cy A-B 2% MARCONI - LAURELES Trip, PH Dist Z4, AB, 31.41 cy

A-B-C-G 50% MARCONI - LAURELES trip, ABC, 71, 1.566 cy A-B-C-G 50% MARCONI - LAURELES Trip, PH DIST Z1,ABC PH, 1.176 cyc

B-C-G 50% MARCONI - LAURELES trip, BCG, Z1, 1.506 ¢y B-C-G 50% MARCONI - LAURELES Trip, PH Dist Z1, BCG,1.254 cy
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A-G 98% MARCONI - LAURELES| trip, AG, 1, 1.38 ¢y A-G 98% MARCONI - LAURELES Trip, Gnd Dist Z1, Neut 10C, AG, .99 cy

B-C 98% MARCONI - LAURELES, trip, BC, 71, 1.254 cy . B-C 98% MARCONI - LAURELES Trip, PH Dist Z1, BC, 1.092 cy

N - S —

A-C 2% LAURELES - LA PALMA . A-C 2% LAURELES - LA PALMA
C-G 80% LAURELES - LA PALMA . C-G 80% LAURELES - LA PALMA

AB80%LAUREES LAPAVAl oo | : A-B 80% LAURELES - LA PALMA



MARCONI - LAURELES 138 kV End to End Test 2017

MARCONI LAURELES
190 [240/1] 311C [240/1]
PORT ISABEL 8.3 miles




PTR Phase (VA,VB,VC) PT Ratio, PTR: 1

700.00 Range = 1.00 to 10000.00

PTRY Potential Transformer Ratio - Input Y

orge - 11 000




Coleto Creek

Kenedy SW - Helena 138 kV End to End Test 2017
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Kenedy SW Helena
System 1 [400/1] System 1 [400/1]
7.02 miles Magnolia

Test Name/Location
A-G 60% Kenedy SW - Coleto Creek

B-C 60% Kenedy SW - Coleto Creek
B-G 2% Kenedy SW - Coleto Creek
A-C 2% Kenedy SW - Coleto Creek

C-G 2% Kenedy SW - Helena Trip,Gnd Dist Z1,Gnd Inst OC,C-G,0miles,0.96cyc

A-B 2% Kenedy SW - Helena

B-C-G 50% Kenedy SW - Helena
A-B-C-G 50% Kenedy SW - Helena Trip,A-B-C,PH Dist Z1,POTT,5.62miles,0.348cyc

AGOXHelena-KenedysW|  meop |

B-C 98% Helena - Kenedy SW

BGXHelena-Miton|  noop |

A-C 2% Helena - Miton

CGe%Helena-Mitonl  weop |

A-8 60% Helena - Milton

Milton




Kenedy SW - Helena 138 kV End to End Test 2017

Kenedy SW Helena
System 1 [400/1] System 1 [400/1]
Coleto Creek 7.02 miles Magnolia Milton

Test Name/Location for Single-End
A-G 60% Kenedy SW - Coleto Creek

| neop |
B-C 60% Kenedy SW - Coleto Creek “
B-G 2% Kenedy SW - Coleto Creek “
A-C 2% Kenedy SW - Coleto Creek “
C-G 2% Kenedy SW - Helena|  1rip c-G,Gnd Dist 71,Gnd Inst OC,0.00miles,0.972cyc
A-B 2% Kenedy SW - Helena| rjp A-B,Ph Dist Z1,Ph Inst OC,DTT2 Trip,NoMiles,0.93cyc
B-C-G 50% Kenedy SW - Helena Trip,B-C-G,PH Dist Z1,DTT2 Trip,NoMiles,0.93cyc
A-B-C-G 50% Kenedy SW - Helena|  rjp A-B-C,PH Dist 71, DTT2 Trip,3.51miles,0.84cyc

A-GoR% Helena-Kenedy S| Trip,o-G Gud Distz2,7.00miles 3148207 |
Bcomthelens-Kenedy W Trps.conDistzz7oimiles 2502 |
B-G2%Helena-Miftn| ___Trip8.G.6nd Dist 22,7.02miles 313020 |
ACZGHelena-Mifton| ___ Trip A-Cph Dist 22 7.01miles 253520

C-G 60% Helena - Milton Trip,C-G,Gnd Time OC,14.96miles,65.22cyc
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A-B 60% Helena - Milton Trip,A-b,Ph Dist Z3,14.68miles,91.02cyc



Errors: Relay Settings

Scenario: @Kenedy POTT scheme trips on 10, 12, 14, no-ops on 9, 11, 13

e \What we know so far

e Test plan validated by Kenedy SW Comms & Helena
Comms/No Commes

e Test Results
* POTT overreaching for phase fault
* Implies problem receiving remote signal
 Not tripping POTT for ground faults

* |Implies problem with ground distance element



Trip Logic

TR Trip Equation (SELogic)
ZIPOR Z1GOR Z2PT OR Z2GT OR Z4PTOR 67P1 OR 67G1 OR 51S1T OR 67P3T OR 51S2T Q

TRCOMM Communications-Assisted Trip Equation (SELogic)
Z2P OR Z2G OR ((67Q2 OR 67G2) AND NOT LOP) (=)

Mho Ground Distance Element Reach

Z1IMG Zone 1 (ohms,sec)
1.00 Range = 0.05 to 64.00, OFF

Z2MG Zone 2 (ohms,sec)
OFF Range = 0.05 to 64.00, OFF

Z3MG Zone 3 (ohms,sec)
OFF Range = 0.05 to 64.00, OFF

Z4MG Zone 4 (ohms,sec)
2.00 Range = 0.05 to 64.00, OFF

Z5MG Zone 5 (ohms,sec)
OFF Range = 0.05 to 64.00, OFF




Mirrored Bits Transmit Equations

Mirrored Bits Channel A
TMB1A Channel A, Transmit Bit 1 Equation (SELogic)
KEY

TMB2A Channel A, Transmit Bit 2 Equation (SELogic)
0

TMB3A Channel A, Transmit Bit 3 Equation (SELogic)
IN101

PT1 General Permissive Trip Received Equation (SELogic)
(PT_RCV AND ROKA) AND NOT MBCS

OUT306 Interface Board 2 Output OUT306 (SELogic)
DTT_RCV AND ROKA AND NOT ALTO8 # DTT TRIP

AL46 Element Name AR46 Alias Name AL48 Element Name AR48 Alias Name
RMB3A (=] PTRCY RMBSA (=] DTT_RCV




Errors: Relay Settings

Scenario: @Kenedy POTT scheme trips on 10, 12, 14, no-ops on 9, 11, 13

 Mirrored Bit issues reviewed with @Helena engineer
e @Kenedy SW settings errors corrected
e POTT scheme performed as expected

e Example of multi-fold problem



North Edinburg - Mirasoles - Del Sol 345 kV (Sources Bypassed) End to End Test 201

Mirasoles
|240/1] Mirasoles 34.5 kV

North Edinburg

Rio Hondo Cenizo




North Edinburg - Mirasoles - Del Sol 345 kV (Sources Bypassed) End to End Test 201

Mirasoles
|240/1] Mirasoles 34.5 kV

North Edinburg

Rio Hondo Cenizo




SysTNEBLIO-L1-1A A 0. 177.236°

SysINEBLIO-L21B B 57.906°

SysINEBLIOL3ICC 0. 297.273°

11L1 (GE-LS0KF1-1A A

11L1 (GE-LS0}F3ICC

Sys1DSOLLS0-F1-1A A 244.775°

Sys1DSOLLS0F21B B 0. 222.851°
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Sys1NEBLO0-11L1 (GE-L90)-Sys1DSOLLO0 | Tue - 15/08/2017 20:44:35.020200  |Delta X: 353.860 ms (21.232 cyc @ 60 hz) fs: 3846154 Hz |AS: ON




