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MV Overview

 What is MV Switchgear?

— Terms: Breakers, PTs, CTs, Bus Size, BIL, kA, LIS, Metering
Section, transition section, pull section

— Metal-Clad

— Metal-enclosed
— |EC

— ANSI

— UL/cUL

« Configuration



» Breakers

« PTs

« CTs
 Ground CT

* Surge Arrester
« Bus Size

« BIL

* kA

LIS

« Metering Section
« Transition section
» Pull section

« NEMA1

« NEMA 3R Non- walk-in
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Standard Gear

Optional
Standard Features Features/Accessories

— Manual Racking — Power Meter

— Breaker Control Switch w/ — Breaker Test Cabinet
indicating lights at front of gear — Breaker Test Jumper

— Local Operation only — Remote Racking

— Overcurrent Protection — Remote Control Cabinet
through separate relay < — Arc Flash Mitigation

— Heaters N :| % . ‘l — 3 Cycle Breaker

| | — Maintenance Switch (ARMS)
| — Portable Breaker Operator
— Remote Operation

— Direct Roll-out

— Ground & Test Device




SPECS

Voltage Class: 5kV, 15kV, 38kV

« Short Circuit: 25kA, 31.5kA, 40kA, 50kA, 63kA
« BIL: 60kV, 95kV, 150kV, 170KV

 Amperage: 1200A, 2000A, 3000A, 4000A

« Enclosure: NEMA 1, 3R non walk-in, Sheltered Aisle, in
PDC

« Paint system, material of enclosure
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NEMA 1 Indoor SWGR
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Relay Protection

» Basic 50/51

 Voltage Protection

* Line Protection

* Transformer/generator differential

* Bus differential
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Operator Safety

 Remote Racking

 ARMS Switch

« 3 cycle breaker

* Arc Flash Mitigation

 Remote Operation/ Control Panel
 Ground & Test Device

* Ground Studs/Neon Glow Tubes
« Kirk Key Interlock

« Shutters

* Lockout/Tagout
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ﬂ ARMS Switch

CURRENT IN AMPERES

Arcflash Reduction
Maintenance Switch
Retrofit

Ref. Voltage: 480 Current Scale x10”2

1000 E
nergy
Reducing Bolted Fault | Arcing Fault | Clearing Incident
Maintenance | Current Current Time Energy
Before Switch (kA) (kA) (ms) (cal/cm2)
100 Decerion Digip FMS 510.010 Inactive 40 19.98 240 10.7
Frame/Maodel 1600 A
SensonTrip 1600.0 A
S .
e Active 40 19.98 50 2.23
Phase
LDPU 1 (1600A)
LOT7
SDPU 6 (96D0A)
SDT D202 T Out)
10 =
=
m
=
w
m
)
o
5
1 73
i
After
Arcing
Manufacturer *Eaton Cutler-Hammen) Fault
Description Digitrip RMS 510-810 Current
Frame/Model 1600 A 85% Level
;Ef‘;ggg . = 16.98 KA
0.10 - |Prase /
LDPU 1 (16004)
LDT7
SDPU & (95004)
SDT 0.2(12 T Out)
Arcflash Reduction Maintenance
Switch 7.6 (12160A)
[Total Running Load + Transient Load = 5 92 ka|
0.01 m—_lg.
05 1 10 100 1K 10K



Ea 3 cycle breaker




Arc Flash Mitigation
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Remote Operation/

Control Panel
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Ground Studs
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Shutters
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Ea Maintainability

 Ammeters for Space heaters
* Breaker Test Cabinets

« Split Plug Jumpers

* IR windows

» Partial Discharge Monitors

[ SECTION HEATER,
o
|” AMMETER

h\ee




Breaker Accessories

Breaker Test Cabinet Split Plug Jumper
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Main Tie Main Auto
Transfer

* Closed/Open Transition
* Through Relays

* Through PLC

« Scheme example
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Scheme Example

GIL |

“p-10cy

MAIN=TIE=MAIN INTERLOCKING AND TRANSFER PROCEDURE

| PERATION

1. BREAKER 52~M1 IS CLOSED TO SUPPLY POWER TO BUS # 1 FDR. BKR'S.

2. BREAKER 52-M2 IS CLOSED TO SUPPLY POWER TO BUS # 2 FDR. BKR'S.

3. TIE BKR. 52-T IS OPEN AND MECHANICAL INTERLOCKS WITH 52-M1 & M2 BREAKERS. TIE BKR. 52-T
CANNOT BE CLOSED UNLESS 52-M1 OR 52-M2 IS OPEN.

1. OPEN BKR. 52-M2
2. CLOSE TIE BKR. 52-T

REVERSE SEQUENCE TO RESTORE SERVICE.
LOAD ON BUS # 1 CAN BE SUPPLIED THROUGH BKR. 52=M2 IN A SIMILAR MANNER.

SCENARYO 1:
52—-M1=CLOSE, 52-M2=0PEN, 52-T=CLOSE, 43S/S-R=AUTO
LOSS OR UNDERYOLTAGE SENSED BY SR-750/MI WILL OPEN 52=M1 & 52=T, CLOSE 52=M2, AND RE=CLOSE 52=T. ¢

SCENARIO 2:
52-M1=0PEN, 52-M2=CLOSE, 52-T=CLOSE, 435/S-R=AUTO
LOSS OR UNDERVOLTAGE SENSED BY SR—750/M2 WILL OPEN 52-M2 & 52-T, CLOSE-52-M1 AND RE—CLOSE 52-T.

SCENARIO 3:

52=W1=CLOSE, 52~--M2=CLOSE, 52-T=0PEN, 435/S=-R=AUTO

LOSS OR UNDERVOLTAGE SENSED BY SR—750/M1 WILL OPEN 52-M1 AND CLOSE 52-T

LOSS OR UNDERVOLTAGE SENSED BY SR=750/M2 WILL OPEN 52=-M2 AND CLOSE 52=T

SCENARIO &

435/S—R=MANUAL

BREAKER OPERATION IS CONTROLLED MANUALLY THROUGH CONTROL SWITCHES AT MIMIC CONTROL PANEL BUILT BY
OTHERS
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Single Unit Mains Parallel

* Engine start / stop

» Generator protection

* AMF (auto mains failure)

* Generator control

* Frequency / active power

» Voltage / power factor

» Parallel to mains

* Full Generator Breaker Control
» Full Mains Breaker Control

6
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Application

C

Current

Voltage

Voltage

€

GCB Control

ya
< MCB Control
LOAD —>
W N

Current

Voltage

MPU

Analog/Digital Inputs

Engine Start/Stop

CAN bus / Modbus / (Ethernet)

>
4

Relay (& pulse) outputs

653 of 893




Applicable Codes and
Standards

« ANSI C37.20.2
— Standard for MV Switchgear
— Governs ratings and required testing

* NEC



ﬂ Thank you!



