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ABB
12,470 Volt to 4160 Volt
Outdoor Dry Type
Transformer
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12,470 Volt to 480 Volt
Dry Type Outdoor
Transformer
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REV DESCRIPTION BY DATE - |- — | =)=/
o — | /=1 - |-—- — | —/—/—
/ X
7/ cC
LOAD CURRENT INTERRUPTER SWITCHGEAR
ORDER NO. | 0 | ManuF. paTE [ ]
RATED MAX. VOLTAGE KV FUSE DATA
IMPULSE  (BIL) kv [ 95 || cat. #[175GXQSJD150E]
POWER FREQ. WITHSTAND kV FUSE SIZE 270A
FREQUENCY HZ MAX. DIRECT ACTING TRIP
SW. CONT. CURR. A sM[ 600 |||ruse size
MAIN BUS CONT. CURR. A SYM
INTREGRATED SW & FUSE
MOMENTARY CURR. kA ASYM
SHORT CIRCUIT CURRENT
SHORT TIME CURR. kA SYM
kA SYM 65
FAULT CLOSE CURR. kA ASYM SF6 CONTENT g
MOTOR cLosE TRIE
E] D COMBEANY
SMYRNA, TN  USA 44044—185-01
Section 2
JOB NAME: Fermilab Ross Shaft Production Hoist — DenleEQui®MaENT DESIGNATION:
JOB LOCATION: EQUIPMENT TYPE: METAL ENCLOSED SWITCHGEAR
DRAWN BY: (Q2C) DRAWING TYPE: RATING NAMEPLATE
DATE: March 20 2020 ™ Eleceric
DRAWING STATUS: _ QUOTE DWG# NQ-1605083-42568805—01 [Pc1 oF 1 [Rev -
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REV DESCRIPTION BY DATE - |- — | =)=/
o — | /=1 - |-—- — | —/—/—
/ X
I cC
LOAD CURRENT INTERRUPTER SWITCHGEAR
ORDER NO. | 0 | ManuF. paTE [ ]
RATED MAX. VOLTAGE KV FUSE DATA
IMPULSE ~ (BIL) kv [ 95 || cat. #[175GXQSJD150E]
POWER FREQ. WITHSTAND kV FUSE SIZE 270A
FREQUENCY HZ MAX. DIRECT ACTING TRIP
SW. CONT. CURR. A sM[ 600 |||ruse size
MAIN BUS CONT. CURR. A SYM
INTREGRATED SW & FUSE
MOMENTARY CURR. kA ASYM
SHORT CIRCUIT CURRENT
SHORT TIME CURR. kA SYM
o st
TIME SEC
FAULT CLOSE CURR. kA ASYM SF6 CONTENT g
@ D COMBANY
SMYRNA, TN USA 44044—185—01
Section 3
JOB NAME: Fermilab Ross Shaft Production Hoist — DenfeEQuIMIENT DESIGNATION:
JOB LOCATION: EQUIPMENT TYPE: METAL ENCLOSED SWITCHGEAR
DRAWN BY: (Q2C) DRAWING TYPE: RATING NAMEPLATE
DATE: March 20 2020 by Schnelder Elecerie
DRAWING STATUS: _ QUOTE DWG# NQ-1605083—42568805—02 |Pc1 oOF 1 [REV -
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REV DESCRIPTION BY DATE - |- — | =)=/
e — 1=/ = [-—- — 1 —=/—/-
/ ®
Imdda cC
LOAD CURRENT INTERRUPTER SWITCHGEAR
ORDER NO. | 0 | ManuF. paTE [ ]
RATED MAX. VOLTAGE KV FUSE DATA
IMPULSE  (BIL) kv [ 95 ]||caT. #[175GDMSJD20E |
POWER FREQ. WITHSTAND KV FUSE SIZE 20E
FREQUENCY HZ MAX. DIRECT ACTING TRIP
SW. CONT. CURR. A sM[ 600 |||ruse size
MAIN BUS CONT. CURR. A SYM
INTREGRATED SW & FUSE
MOMENTARY CURR. kA ASYM
SHORT CIRCUIT CURRENT
SHORT TIME CURR. kA SYM
o st
TIME SEC
FAULT CLOSE CURR. kA ASYM SF6 CONTENT g
@ D COMEANY
SMYRNA, TN USA 44044—185—01
Section 4
JOB NAME: Fermilab Ross Shaft Production Hoist — DenleEQuIM@ENT DESIGNATION:
JOB LOCATION: EQUIPMENT TYPE: METAL ENCLOSED SWITCHGEAR
DRAWN BY: (Q2C) DRAWING TYPE: RATING NAMEPLATE
DATE: March 20 2020 by Schnelder Eleceric
DRAWING STATUS:  QUOTE DWG# NQ-1605083-42568805—03 [P61 oF 1 [Rev -
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REV DESCRIPTION BY DATE - |- — | =)=/
o — | /=1 - |-—- — | —/—/—
/ X
7/ cC
LOAD CURRENT INTERRUPTER SWITCHGEAR
ORDER NO. | 0 | ManuF. paTE [ ]
RATED MAX. VOLTAGE KV FUSE DATA
IMPULSE  (BIL) kv [ 95 || cat. #[175GXQSJD150E]
POWER FREQ. WITHSTAND kV FUSE SIZE 270A
FREQUENCY HZ MAX. DIRECT ACTING TRIP
SW. CONT. CURR. A sM[ 600 |||ruse size
MAIN BUS CONT. CURR. A SYM
INTREGRATED SW & FUSE
MOMENTARY CURR. kA ASYM
SHORT CIRCUIT CURRENT
SHORT TIME CURR. kA SYM
kA SYM 65
FAULT CLOSE CURR. kA ASYM SF6 CONTENT g
MOTOR cLosE TRIE
E] D COMBEANY
SMYRNA, TN  USA 44044—185-01
Section 2
JOB NAME: Fermilab Ross Shaft Production Hoist — DenleEQui®MaENT DESIGNATION:
JOB LOCATION: EQUIPMENT TYPE: METAL ENCLOSED SWITCHGEAR
DRAWN BY: (Q2C) DRAWING TYPE: RATING NAMEPLATE
DATE: March 20 2020 ™ Eleceric
DRAWING STATUS: _ QUOTE DWG# NQ-1605083-42568999—-01 [Pc1 oF 1 [Rev -
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LOAD CURRENT INTERRUPTER SWITCHGEAR
ORDER NO. | 0 | ManuF. paTE [ ]
RATED MAX. VOLTAGE KV FUSE DATA
IMPULSE  (BIL) kv [ 95 ]||caT. #[175GDMSJD20E |
POWER FREQ. WITHSTAND KV FUSE SIZE 20E
FREQUENCY HZ MAX. DIRECT ACTING TRIP
SW. CONT. CURR. A sM[ 600 |||ruse size
MAIN BUS CONT. CURR. A SYM
INTREGRATED SW & FUSE
MOMENTARY CURR. kA ASYM
SHORT CIRCUIT CURRENT
SHORT TIME CURR. kA SYM
o st
TIME SEC
FAULT CLOSE CURR. kA ASYM SF6 CONTENT g
@ D COMEANY
SMYRNA, TN USA 44044—185—01
Section 3
JOB NAME: Fermilab Ross Shaft Production Hoist — DenleEQuIM@ENT DESIGNATION:
JOB LOCATION: EQUIPMENT TYPE: METAL ENCLOSED SWITCHGEAR
DRAWN BY: (Q2C) DRAWING TYPE: RATING NAMEPLATE
DATE: March 20 2020 by Schnelder Eleceric
DRAWING STATUS:  QUOTE DWG# NQ-1605083-42568999-02 [P61 oF 1 [Rev -
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LOAD CURRENT INTERRUPTER SWITCHGEAR
ORDER NO. | 0 | ManuF. paTE [ ]
RATED MAX. VOLTAGE KV FUSE DATA
IMPULSE  (BIL) kv [ 95 ]||caT. #[175GDMSJD20E |
POWER FREQ. WITHSTAND KV FUSE SIZE 20E
FREQUENCY HZ MAX. DIRECT ACTING TRIP
SW. CONT. CURR. A SWM[ 600 |||ruse size
MAIN BUS CONT. CURR. A SYM
INTREGRATED SW & FUSE
MOMENTARY CURR. kA ASYM
SHORT CIRCUIT CURRENT
SHORT TIME CURR. kA SYM
sty
TIME SEC
FAULT CLOSE CURR. kA ASYM SF6 CONTENT g
@ D COVIEANY
SMYRNA, TN USA 44044—185—01
Section 4
JOB NAME: Fermilab Ross Shaft Production Hoist — DenleEQuIM@ENT DESIGNATION:
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E 11." Detail Bill of Material
] Project Name: Negotiation No:

Powering Businass Worldwide General Order No: Alternate No: 0000
Item No. Qty Product Description
1 Medium Voltage Switches ~ Outdoor, 15kV Max, 12.47kV system, 3 wires, 800A, Silver-Plated

Copper bus, 5 Structures

List of Materials

Outdoor Enclosure

Copper silver plated bus

800A Copper silver plated main bus

15kV Switch 600A, 61kA mom, 61kA fc

TransitionSection

Set of Current Limiting - E Rated, HLE 125 Amp max fuses
Set of Current Limiting - E Rated, HLE 250 Amp max fuses
Visual blown fuse indication

Rear door - 2 Handles

Bottom Plate

2 Sets of Ground bails

Steel cable support

Total Freight Price

2
<

WO 202D oOrOorOl

Eaton Selling Policy 25-000 applies.

All orders must be released for manufacture within 90 days of date of order entry. If approval drawings are required, drawings must be returned
approved for release within 60 days of mailing. If drawings are not returned accordingly, and/or if shipment is delayed for any reason, the price of the
order will increase by 1.0% per month or fraction there of for the time the shipment is delayed.



General Information 1 2 3 4
Switchgear Design Type T
Design Type: MVS a
Switchgear Rating
Voltage Class: 15
System Voltage: 12.47 © © ©
Symm Short Circuit: 40 \ \ \
BIL: 95 KV
Number of Wires: 3
System Ground Solid
3rd Party Cert: NA |[95.46"
Bus Specifications 2413mm
Bus Material: Silver-Plated Copper
Ground Bus Material: Cu ;);EE ';(I)'E %I(')EE
Bus Bracing, kA RMS Sym: 40
Main Bus Amps: 800
Bus Support Ins: Polyester Finned
Enclosure Info: N N
: Outdoor | =
Int. Color: ANSI-61 Light Gray
Ext. Color: ANSI-61 Light Gray ’T ’T
L f 36" T 36" T 36" T 36" 1
Structure Modifications 914.4mm 914.4mm 914.4mm 914.4mm
Modification Str #s i | 72" | 36" | 36" |
icati Splits | 1 1 1
Blown Fuse Indication 1,34 P 1828.8mm 914.4mm 914.4mm
Bot. Enclosing Plate 1,2,3,4 2200 LB 1700 LB 1700 LB
Sw Wdw; Acrylic Plasti 1,2,3,4
Rear Doors 1,2,3,4
Rear 1,2,3,4 | Structure 1 2 3 4
Ground Bails 1,34
Service Entrance 1234 Depth 55.25 55.25 55.25 55.25
Drive Rod; Glass Poly 1,3,4 | switch Rating 600 600 600
Gnd Lug; Clamp Lugs 1,3,4 -
Gnd Size; #6-350mcn 1,3,4 | Momentary Rating 61 61 61
Gnd Qty 1,34 )
Heaters 134 NP Integ. Rating 40 40 40 40
Class Current Limiting-E Current Limiting-E Current Limiting-E
veB Amps 200E 50E 100E
Spare None None None
Size 500mcm
CABLE IN #/PH 2
Term Type None
Size 1/0 2/0
CABLE
ouT #/PH 1 1
Term Type None None None
(Qty) CT Ratio
(Qty) VT Ratio
CPT Rating (kVA)
SURGE Kv
ARREST TYPE
QTY
KEY SCHEME
INTER-
LOCK inter- LO
changes LD
LC
The information on this document is PREPARED BY DATE
created by Eaton. It is disclosed in 5/9/2019| Eaton Greenwood, SC
confidence and it is only to be used for !
the purpose in which it is supplied. APPROVED BY DATE | JOB NAME
DESIGNATION
VERSION TYPE DRAWING TYPE
7.3.10.0 Medium Voltage Switches Customer Appr.
NEG-ALT Number REVISION DWG SIZE| G.O. ITEM SHEET
MPG40211X9K1-0000 0 A 10f3




General Information

Switchgear Design Type
Design Type:

Switchgear Rating
Voltage Class:
System Voltage:
Symm Short Circuit:
BIL:
Number of Wires:
System Ground
3rd Party Cert:

Bus Specifications
Bus Material:
Ground Bus Material:
Bus Bracing, kA RMS Sym:
Main Bus Amps:
Bus Support Ins:

Enclosure Info:

int. Color:
Ext. Color:

Structure Modifications
Modification
Blown Fuse Indication
Bot. Enclosing Plate
Sw Wdw; Acrylic Plasti
Rear Doors
Rear
Ground Bails
Service Entrance
Drive Rod; Glass Poly
Gnd Lug; Clamp Lugs
Gnd Size; #6-350mcn
Gnd Qty
Heaters

MVS

Silver-Plated Copper

Polyester Finned

Outdoor
ANSI-61 Light Gray
ANSI-61 Light Gray

Cu
40
800

HLE
50E

\—36"—'

914.4mm
Str #s "
5 Splits —36"—
914.4mm
S 1700 LB
5
5
5 | Structure 5
g Depth 55.25
g Switch Rating 600
5 | Momentary Rating 61
g NP Integ. Rating 40
Class Current Limiting-E
FUSE OR Type HLE
vCB Amps 50E
Spare None
Size
CABLE IN #/PH
Term Type
Size 1/0
CABLE
ouT #/PH 1
Term Type None

(Qty) CT Ratio

(Qty) VT Ratio
CPT Rating (kVA)
SURGE KV
ARREST TYPE
QTY
KEY SCHEME
INTER-
LOCK inter- Lo
changes LD
LC

The information on this document is
created by Eaton. It is disclosed in
confidence and it is only to be used for
the purpose in which it is supplied.

PREPARED BY

DATE
5/9/2019| Eaton

Greenwood, SC

APPROVED BY

DATE | JOB NAME

DESIGNATION
VERSION TYPE DRAWING TYPE
7.3.10.0 Medium Voltage Switches Customer Appr.
NEG-ALT Number REVISION DWG SIZE| G.0. ITEM SHEET
MPG40211X9K1-0000 0 A 20f3




Roof Plan

Rear
[ 1 [ 1 [ 1 [
55.25 55.25 55.25 55.25 55.25
Floor Plan 1 2 3 4 5
Rear
L 1 L 1 L 1 L
55.25 55.25 55.25 55.25 55.25
—_—— 1 T T T
SplItS 1 Zou LYl YAl I YAl
I L U U T U
1828 mm 914 mm 914 mm 914 mm
2200 LB 1700 LB 1700 LB 1700 LB
The information on this document is PREPARED BY DATE
created by Eaton. It is disclosed in 5/9/2019| Eaton Greenwood, SC
confidence and it is only to be used for
the purpose in which it is supplied. APPROVED BY DATE | JOB NAME
DESIGNATION
VERSION TYPE DRAWING TYPE
7.3.10.0 Medium Voltage Switches Customer Appr.

NEG-ALT Number REVISION DWG SIZE| G.0. ITEM SHEET
MPG40211X9K1-0000 0 A 30f3




E 11." Detail Bill of Material
1 Project Name: Negotiation No:

U i ks g
PHI'."EI'HQ Business Worldwide General Order No: Alternate No: RO00

ltemNo. Qty Product Description
001 1 EESS SAT

Designation  Startup

List of Materials

EESS Office: Denver, CO

Jobsite: , Lead, South Dakota 57754
Drive Time: 5.72 Hours

Weekly Site Schedule: 8 hr Days, 5 Days per Week
MVS 5/15 kV Lineups

800 A Bus

Space Heaters

Key Interlock

Key Interlock w electrical contacts
MVS Structures

12.47 kV Switch

200E HLE Fuses

1Q260

2-100/1 VTs

Addressable Relay

IT Relay Single Phase

Watthour Meter w Demand Register
Watthour Meter w Pulse Indicator
Cable Fault Indicator

2
<

OO OCOOON -~ PP OITOOPR 22222

Eaton Selling Policy 25-000 applies.

All orders must be released for manufacture within 90 days of date of order entry. If approval drawings are required, drawings must be returned
approved for release within 60 days of mailing. If drawings are not returned accordingly, and/or if shipment is delayed for any reason, the price of the
order will increase by 1.0% per month or fraction thereof for the time the shipment is delayed.
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8.0-2

Metal-Enclosed Switchgear—MVS Medium Voltage

Load Interrupter Fusible Switch

General Description

F.T-N

September 2011
Sheet 08002

MVS Load Interrupter
Switchgear

General Description

Eaton’s MVS Load Interrupter
Switchgear is an integrated assembly
of switches, bus and fuses that are
coordinated electrically and mechani-
cally for medium voltage circuit
protection. All major components are
manufactured by Eaton, establishing
one source of responsibility for the
equipment’s performance and ensuring
high standards in quality, coordination,
reliability and service.

A complete line of Eaton switches and
fuses is available, as follows:

m 5, 15, 27 and 38 kV voltage classes

m 600A continuous and load interrupt-
ing ratings, all voltage classes,
1200A continuous and load inter-
rupting for 5 and 15 kV classes

m 350A continuous and load
interrupting ratings for 5 kV and
15 kV classes for capacitive circuits

= Non-fused or fused with current
limiting or boric acid-type fuses

» Manual or motor operated

= Indoor or outdoor non-walk-in
enclosures

= Single switches and transformer
primary switches

m Duplex loadbreak switch arrange-
ments for selection of alternate
feeds

m Two-position, manual no-load
selector switches for selection of
alternate feeds (5 and 15 kV only)

= Lineups with main bus

= Standard arrangements with auto-
matic transfer control systems, two
sources feeding one load or two
sources feeding two loads on a split
bus with tie switch

Standard design configurations for:

NEMA® pads for cable lugs
Surge arresters

Instrument transformers
Control power transformers
I1Q electronic metering

Eaton’s PowerNet™ accessing
devices such as addressable relays
and PONI cards

m Other auxiliary equipment

Outdoor Duplex with Customer Metering

Application Description

Eaton’s Load Interrupter Type MVS
metal-enclosed switchgear provides
safe, reliable switching and fault
protection for medium voltage circuits
rated from 2.4-38 kV. The MVS switch
is ideal for applications where high
duty cycle operation is not needed.

MVS switchgear has the advantage of
low initial cost inherent in switch designs
while offering the characteristics most
vital to safety and coordination.

The MVS switch’s quick-make, quick-
break mechanism provides full-load
current interrupting capability while
fuses provide accurate, permanently
calibrated short circuit detecting and
interrupting capabilities. Visibility of
actual blade position improves safety
by giving positive assurance of circuit
de-energization.

Standard MVS switchgear meets or
exceeds the following industry standards:

ANSI/IEEE® C37.20.3
ANSI/IEEE C37.20.4

ANSI C37.22

ANSI C37.57

ANSI C37.58

NEMA SG5

NEMA SG6

CSA® 22.2 No. 31-04
(5/15 kV ratings only)
EEMAC G8-3.3

m UL® listed (5/15 kV ratings only)
m CSA/US listable (5-38 kV)

5 and 15 kV MVS switchgear assem-
blies are available as listed products
with Underwriters Laboratories and
Canadian Standards Association for
most options. In addition, 27 and 38 kV
MVS switchgear assemblies are
available with CSA/US listing to

U.S. standards with a limited number
of options.

Load interrupter switches should not
be used to interrupt load currents
above their interrupting rating of 600
or 1200A, as they are not designed nor
tested for interrupting fault currents on
electrical systems. Optional fuses can
be provided for phase overcurrent
protection. For ground fault current
tripping, see MSB and MEB switchgear
Tab 7. Refer to Page 8.0-13, Table 8.0-6
for applicable fuse ratings.

Seismic Qualification

Refer to Tab 1 for information on
seismic qualification for this and
other Eaton products.

For more information, visit: www.eaton.com/consultants

CA08104001E
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Metal-Enclosed Switchgear—MVS Medium Voltage 8.0-3

Load Interrupter Fusible Switch

General Description

Construction

—0
S

Switch with Hinged Screen Barrier Open

(® High Quality Insulation
Bus and switch insulators, switch
drive rod barriers between phases,
and barriers between outer phases
and the housing, are of high
strength, non-hygroscopic, track-
resistant glass polyester as standard.
Optional switch, fuse and main bus
epoxy insulation system is available.

Red-Green Switch
Position Indicators

Wit

@ Provisions for Padlocking
Switch Open or Closed

® Provisions for Door and
Switch Key Interlocks

@® The Operating Handle
It is conveniently located behind
a small access door giving the
structure a smooth homogeneous
appearance and discourages casual
contact by unauthorized personnel.

Switchgear Assembly

Typical Switch with Front Door Open

@ Provisions for Padlocking Door
Handle not visible in the photo.

@ Switch Mechanism
Quick-make, quick-break stored

tion. : i
energy operation ® Inspection Window

The opening and closing of the
switch blades is done by the
operating spring. An operator’s
actions only charge and release
the operating spring.

The switch blades cannot be teased
to any intermediate positions.
During the closing operation, full
clearance between blades and
stationary contacts is maintained
until the switch mechanism goes
over toggle.

The switch mechanism has only
metal-to-metal linkage—no chains
or cables are used.

Arc interruption takes place between
copper-tungsten tipped auxiliary
(flicker) blade and arcing contacts
with a DE-ION® arc chute; no arcing
takes place between the main blades
and the stationary contacts to pro-
long the life of the main blades.

Blow-out forces cannot be transmit-
ted to the operating handle.

A large 8.00-inch x 16.00-inch
(203.2 x 406.4 mm) gasketed,
rectangular, high impact viewing
window permits full view of the
position of all three switch blades
through the closed door.

@ Full Height Main Door
The door has areturn flange and two
rotary latch-type handles to provide
latching members held in shear. It
closes over a projecting frame.

(® Foot-Operated Door Stop

® Grounded Metal Safety Barrier
Prevents inadvertent contact with any
live part, yet allows full-view inspec-
tion of the switch blade position.

@ Door Interlock
Prevents the door of the enclosure
from being opened when the switch
is closed.

Switch Interlock
Prevents inadvertent closure of the
switch if the door of the enclosure
is open.

Rating Nameplate

-

®

Switch Operating Compartment Door Open

CA08104001E

For more information, visit: www.eaton.com/consultants



Metal-Enclosed Switchgear—MVS Medium Voltage

Load Interrupter Fusible Switch

General Description

F.T-N

September 2011
Sheet 08004

Switch Mechanism

The quick-make, quick-break mecha-
nism uses a heavy-duty coil spring
that provides powerful opening and
closing action. To close the switch,
the handle is inserted into the spring
charging cam, then rotated upward
through an angle of 120 degrees. This
action charges the operating spring,
and as the mechanism is forced past
toggle, the stored energy of the spring
is released and transferred to the main
shaft that snaps the switch closed.

As a result of the over-toggle action,
the blades are moved independently
of the operator. It is impossible to
tease the switch into any intermediate
position.

To open the switch, the handle is
inserted into the spring charging

cam and rotated downward through
120 degrees resulting in charging of
the operating spring, then releasing its
stored energy in similar sequence.

Quick-Break DE-ION Arc Interruption

With the switch closed, both main and
auxiliary (flicker) blades are closed,
and all of the current flows through the
main blades. The flicker blades are in
the closed position in the arc chutes,
but are past the arcing contacts and
thus carry no current.

As the main blades open, current is
transferred momentarily to the flicker
blades, which are held in the arc chutes
by high pressure contact fingers. There
is no arcing at the main blades.

When the main blades reach a pre-
determined angle of opening, a stop
post on the main blades prevents further
angular movement between the main
and flicker blades. This starts the flicker
blades out of the high pressure contacts
in the arc chutes and as contacts are
broken, the flicker blades are snapped
into position by their torsion springs.

The heat of the arc, meanwhile,
releases a blast of de-ionizing gas
from the gas-generating material of
the arc chute. This combination of
quick-break and DE-ION action quickly
extinguishes the arc and the circuit

is safely de-energized.

A non-fused switch has the ability
to close and latch four times when
rated 40 kA fault close, and one time
when rated 61 kA fault close, and
continue to carry rated current thus
adding a large margin of integrity to
the electrical system.

The 5/15 kV switch designs have also
demonstrated the ability to surpass
the number of ANSI C37.22 required
loadbreak current operations by no
less than 200%.

Main, Flicker Blades
Engaged

Main Blades Disengaged,
Flicker Blade Engaged

Both Blades Disengaged

Figure 8.0-1. Switch Operation

Bus Insulation System

All bus runs are supported using a high
strength and high creep, finned sup-
port providing in excess of 12.00 inches
(304.8 mm) for 5/15 kV and 24.00 inches
(609.6 mm) for 27/38 kV, of creep
distance between phases and ground.
The molded high track-resistant fins
are constructed as standard of Aramid
nylon or optional Cycloaliphatic epoxy.

= Significantly superior bus bracing
than standoff type A20 insulators

m Significantly increased creep
distance phase-to-phase and
phase-to-ground

= Improved endurance from fault
incidents

= Minimizes bus system failures due
to tracking

= Eliminates additional ground
planes in the switchgear for bus
supporting systems

Bus Support

For more information, visit: www.eaton.com/consultants

CA08104001E
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Load Interrupter Fusible Switch September 2011
Sheet 08012
Technical Data
Technical Data Table 8.0-1. Switch Ratings (Non-Fused)
Rated Impulse Cont. and Fault-Close & Rated Short-Time
Test D ata Maximum Withstand Load-Break Momentary Amperes Current (2 sec.)
kv kv Amperes kA rms Asym. (10 Cycles) | kA rms Sym.
All Eaton’s MVS switch ratings have 176 50 500 20 >
been thoroughly tested in recognized 476 60 600 61 38
high power laboratories with certified 4.76 60 1200 40 25
inspectors from both UL and CSA 476 60 1200 61 38
organizations. Tests were performed 15 95 600 20 25
to substantiate all published ratings in 15 95 600 61 38
accordance with ANSI, IEEE, CSA and 15 95 1200 40 25
NEMA standards. 15 95 1200 61 38
] . 27 125 600 40 25
The testing program included tests of: 27 125 600 64 40
m Basic impulse levels 38 150 600 40 e
= Momentary withstand Table 8.0-2. Switchgear Assembly Ratings
= Short-time withstand Rated Rated Rated Main Rated Momentary Rated Short-Time
= Fault closing Maximum BIL Bus Current | Current Current (2 sec.)
= Load interrupting at various loads, Volts kV kV Amperes kA rms Asym. kA rms Sym.
various power factors 4.76 60 600-1200 40 25
m Mechanical life tests 4.76 60 600-1200 61 38
. 4.76 60 600-1200 80 50
= Temperature rise test 476 60 1200 101 63
i e 4.76 60 2000 61 38
These tests verified not only the per- 4.76 60 2000 80 50
formance of the switch and integrated 4.76 60 2000 101 63
switch-fuse assembly, but also the 15 95 600-1200 40 25
suitability of the enclosure venting, 15 95 600-1200 61 38
rigidity and bus spacing. 15 95 600-1200 80 50
o ) 15 95 1200 101 63
The mechanical life test subjected the 27 125 600-1200 40 25
MVS switch to a number of no load 27 125 600-1200 64 40
cycles greater than the requirements 33 150 600-1200 40 25
tabulated in ANSI C37.22 standards.
There were no moving or current Table 8.0-3. MVS Switch Duty Cycle for Full Load Operations
carrying part failures as a result. Rated Switch Load ANSI Required Eaton MVS Switch Number
The Fault Close and Load Interrupting Maximum Interruptlng' Number 9f Load . of UL T_ested Load Break
. i kV Ampere Rating Interrupting Operations Operations
test demonstrated significant
improved performance above ANSI/ 4.76 600 50 60
IEEE standards. See Tables 8.0-3 and 476 1288 gg gg
.0-4 for results. 15
8.0 or results 15 1200 10 50
27 600 10 10
38 600 5 5
Table 8.0-4. MVS Switch Duty Cycle for Fault Close Operations—Non-Fused
Rated Switch Fault ANSI Required Eaton MVS Switch Number
Maximum Close Ampere Number of Fault of UL Tested Fault Close
kV Rating Close Operations Operations
5and 15 40 1 4
5and 15 61 1 1
27 40 1 1
27 61 1 1
38 40 1 1
Table 8.0-5. Mini-MVS Ratings, rms Values
| Description Unfused Fused
Input voltage, maximum 4.76 kV 4.76 kV
Impulse withstand voltage (BIL) 60 kV 60 kV
Low frequency voltage 19 kV 19 kv
Frequency 60 Hz 60 Hz
Continuous current, maximum 200A 200A
Load current interrupting rating @ 200A 200A
Magnetizing interrupting current 4A 4A
Short-time current symmetrical for 2 seconds 12.5 kA @
Momentary current, asymmetrical 20 kA 101 kA
Fault close current, asymmetrical 20 kA 101 kKA
@ 100% to 80% power factor lagging. @ Not applicable for fused units.

For more information, visit: www.eaton.com/consultants CA08104001E
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Technical Data

Table 8.0-6. Primary Fuses, Standard Ratings and Fused Switch Fault Close Rating

Type Switchgear Rated Fuse Rated Continuous Rated Interrupting Fused Switch Fault-Close
Fuse Maximum Voltage, kV Current Range, Amperes Capacity kA Symmetrical ©® Rating, kA Asymmetrical rms ®
RBA-200 4.76 10-200 19 26.5

RBA-400 4.76 10-200 25 40

RBA-400 4.76 0.5-400 375 60

RBA-800 4.76 0.5-400 25 40

RBA-800 4.76 0.5-720 375 60

BHLE 4.76 10-450 63 101 @

CLE600/750 4.76 600-750 40 64

RBA-200 15 10-200 14.4 23

RBA-400 15 0.5-400 25 40

RBA-400 15 0.5-400 294 47

RBA-800 15 0.5-720 25 40

RBA-800 15 0.5-720 29.4 47

HRBA-400 14.4 0.5-400 34.8 55.7

HRBA-800 14.4 0.5-720 34.8 55.7

BHLE 15 10-250 63 101®

BHCL 15 300 63 101 @

RBA-200 25.8 10-200 10.5 16.8

RBA-400 25.8 0.5-300 21 33.6

RBA-800 25.8 0.5-540 21 33.6

Cooper NX 27 0.5-100 35 56

RBA-200 38 10-200 6.9 11

RBA-400 38 0.5-300 16.8 26.8

RBA-800 38 0.5-540 16.8 26.8

GE EJO-1 38 20-80 125 20

Cooper NX 38 20-100 35 56 ®
@ When RBA expulsion fuses are used, and two ratings appear, the lower rating applies when the lower-rated switch (15 kV, 40 kA fault close, 25 kA

short-time current) versus the higher rating that applies when the higher-rated switch (15 kV, 61 kA fault close, 38 kA short-time) is used.

@ UL and CSA listed integrated rating with an Eaton BHLE or BHCL fuse.

® UL and CSA listed integrated rating with Cooper NX fuse.
Note: For additional fuse data, refer to fuse documents in Tab 9.

CA08104001E For more information, visit: www.eaton.com/consultants
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Layouts—Dimensions

Metal-Enclosed Switchgear—MVS Medium Voltage

Load Interrupter Fusible Switch

5.00
(127.0)—s| |« '
Typ X
Optional )
i ) Rear Door '
425 v [
(108.0) ‘
T T R + 1.25
295 (31.8)
(74.9)
{l«— 6.00 — »| fe—o 6632 —»
(152.4) (152.4)
Min. Min.

1.25
(31.8)

|
2 | ¢ + |
(108.0) I
i FRONT DOOR ‘{
®
) @ Min.
R l

@ Locations for tie-down 0.65 (16.5) diameter holes in four

places. Customer provided bolts for anchoring should
be 0.50-13 min. SAE Grade 5 (M12 x 1.75 CL 10.9) and
tightened to 75 ft-Ibs. (101.7 Nm).

Door swing equals unit width at 90°.

The standard minimum clearances on side. 24.00 inches
(609.6 mm) may need to be added for passage from
front to rear. The authority having jurisdiction may
require a larger distance.

Minimum clearances in front is the width of the widest
vertical section plus 1.00 inch (25.4 mm). The authority
having jurisdiction may require a larger distance.

The standard minimum recommended distance is 30.00
inches (762.0 mm) for assemblies requiring rear access
for installation and maintenance. The authority having
jurisdiction may require a larger distance.

For MVS only. If the application is specifically provided
by contract as not requiring rear access as stated in 5,
then the minimum recommended distance is 6.00 inches
(152.4 mm).

If optional rear door is supplied, the minimum is

the width of the widest vertical section plus 1.00 inch
(25.4 mm). The authority having jurisdiction may require
a larger distance.

Finished foundation’s surface shall be level within

0.06 inch (1.5 mm) in 36.00 inches (914.4 mm)
left-to-right, front-to-back and diagonally, as measured
by a laser level.

Table 8.0-17. Approximate Weights in Lbs. (kg)

8.0-23

Figure 8.0-25. Typical Anchor Plan—5-15 kV Indoor or Outdoor

Switch Indoor Outdoor
Description

50r 15 kV Class
Non-fused switch 1500 (681) 1800 (817)
Fuses (3), add 200 (91) 200 (91)
Indoor transition 300 (136) —
Outdoor throat — 500 (227)

Dimensions in Inches (mm).
Not to be used for construction purposes unless approved.

CA08104001E For more information, visit: www.eaton.com/consultants



Test certificate of seismic withstand capability

Seismic qualified

Eaton Corporation’s equipment identified below was
tested for seismic withstand capability and tested in
accordance with the combined requirements specified
in the International Building Code, the California Building

As required by the codes, the equipment demonstrated
its ability to function after the seismic tests. The seismic
capability of the equipment exceeds the worst-case
required levels, as illustrated in the figure below.

Code, and the Uniform Building Code.

Type MVS/MSB/MEB

Period (seconds)

.31 25 .20 16 A3 .10 .08 .06 .05 .04 .03 0

e s S S S A S s
3.0 —|— —— — — — —— I
\' o
: : : : : ; \' : ; Damping = 5%
\'
D5 | N
——————————— \'
: : : : ~ : \, :
2.0 _pressseksessesiecsecssoseseasessenes, '~ I \,\
Response : : : : L., < :
Acceleration : Seea. :
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See N ©
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s |3
1.0 1 s Eaton’s Equipment Capability I {""i'.} :
= == |BC 2009, CBC 2010 -g
5 | I UBC Zone 4 Requirement %
3
: N
0 \ 1 1 \ \ \ T T T ——
3.2 4 5 6.4 8 10 13 17 20 26 32
Frequency (Hz)

Metal-Enclosed Medium Voltage Switchgear—

The frequency sweep
tests revealed that the
lowest equipment natural
frequency is:

4.8 Hz

Drawing Number
69A1003H01

/f/&ﬂ%é A Rhimed—

3RD PARTY TEST ENGINEER IN CHARGE

Mostafa A. Ahmed
Westinghouse Electric Company, LLC

TESTED BY
Wyle Laboratories
September 2000 — 47065-1

Eaton Corporation

Electrical Sector

1111 Superior Ave.

Cleveland, OH 44114

United States

877-ETN-CARE (877-386-2273)
Eaton.com

© 2011 Eaton Corporation
All Rights Reserved
Printed in USA

August 2011

F.T-N

Powering Business Worldwide

For interpretation of testing data,
refer to Eaton
Publication SA12501SE

Eaton is a registered trademark
of Eaton Corporation.

All other trademarks are property
of their respective owners.
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