Considerations for Sending
a Breaker Trip Commmana
over Great Distances for the
Purpose of Arc Flash
Mljile[eli[elg
Matt Proctor
GE Digital Energy

Texas ASM Relay Conference 2014



~ Sample System

[k — == 13.8kV feeder
Power | ‘ j serves multiple

BET

| = fused \

- disconnect

| 1L | []

| A ' 2 MVA

=N | U

| lrip | 13.8/0.48 kV

| | mm )

Y’ | 6% Z

—_— = . | I
S L |
JUA |
| |
l |
Y 480V Bus |
‘ |
= — :
S

very long 13.8kV cable




~ Sample System

[k — == 13.8kV feeder
Power | ‘ j serves multiple

BET

| = fused \

- disconnect

| 1L | []

| A ' 2 MVA

=N | U

| lrip | 13.8/0.48 kV

| | mm )

Y’ | 6% Z

—_— = . | I
S L |
JUA |
| |
l |
Y 480V Bus |
‘ |
= — :
S

very long 13.8kV cable




Maintenance Switch Solution?
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How Do We Trip the MV Breaker?

* Hardwired Solution

* Digital Communications

* Proprietary Solution
* |EC 61850 GOOSE - Open Standard



Hardwired Solution = Pro’s

* Conventional, Intuitive

* Relatively Secure

* Simple Design and Setup
* Fast




Hardwired Solution = Cons

* Significant copper usage.

* Large conductors can be difficult to install.
* Interposing relays may be required.

* Self-Monitoring is not always possible.

* |f more alarms/signaling between the subs is
desired, it increases the copper investment.
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~ Open Standard Digital'Selution

g Pover | R

| Source ! 2MVA

| 13.8kV Bu3| \ transformers.

! VARl Ethernet

& | ! [] Network

| :|__ |

= | | 2 MVA

=\

Sy L Ul 13.8/0.48 KV

' | mm 0

|V | 6% Z

T e———— ] [‘—‘—‘—L\; ————— |
¢ L |
i ﬁ- ********* Sensing !
| IED | |
Y 480VBus |
| R ! '
- :
S—




. GOOSE Considerations - Time

* Use fastest GOOSE message, Type 1A.
* Use an aggressive retransmission rate.
* Use the highest priority tag, the “fast lane”.




. GOOSE Considerations - Network

—

* Limit number of switches on a ring.
* Make use of Rapid Spanning Tree Protocol.
* Make use of VLAN's to separate traffic.

* Network architecture becomes increasingly
important during failures.




Impact on Incident

Incident Energy as a Function of Clearing Time

Incident
Energy
(cal/cmA2)
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*|EEE 1584 Calculations for Sample System, 40kA bolted fault, LV switchgear




~ Alarms and Monitoring

* Trip Coil Monitor

* |ED/Arc Sensor Critical Failure

* Network Switch (Simple Architectures)
* Test Signaling (Optional)



Conclusions

* Digital transfer tripping is fast, secure, tested

* Using Ethernet network for multiple purposes
can result in cost savings.

* Continuous monitoring of the system
enhances safety.



Conclusions

The best method of avoiding arc flash
hazards is to completely de-energize
equipment prior to working on it!
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