Automatic Transfer Switches

ASCO 2023 Engineering Seminar
October 20, 2023

Gage Ealey
Sr. Field Sales Engineer

LifelsOn | Schneider

Confidential Property of Schneider Electric | Page 1 0 Electric




Automatic Switch Company. (ASCO) Power Technologies

Schneider
ﬁ Electric

ASCOT:rcs
Technologies®

Life Is On

Schpeider

Confidential Property of Schneider Electric

nnnnnnnn



nsc 0 $gg1$1rolog ies

Automatic Switch Company. (ASCO) Power Technologies

#1 World Manufacturer of Power Transfer Switches

Power -~
Technologies®

#1 North American Manufacturer of Critical Power Control Systems

#1 Power Transfer Services Organization
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Overview
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ATS Basics

ATS Operation

Codes & Standards

Types of Transfer Switches

Transition Types

Bypass/Isolation

SER Transfer Switches

Withstand and Close-On Rating
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nscn Power

Technologies®

Transfer Switches

Automatic Transfer
Switches (40A -4000A)
Manual Transfer Switches
Bypass-lIsolation Transfer
Switches

Service Entrance Transfer
Switches

Custom Transfer Switches
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ProductOfferings

Switchgear

Generator Paralleling

Low-Voltage Systems
Medium-Voltage Systems
UL 891: Switchboard
Construction

UL 1558: Switchgear

Construction

Internal

Power Panels & Docking

Stations

Quick Connect Panels

Quick Connect Manual
Transfer Switches
Quick Connect Power
Panels w/ Breakers
Dual-Purpose Quick

Connect Panels

Critical Power Control

Critical Power
Management Systems
Annunciators & Meters
Load & Engine Monitoring
Load Management Units

Industrial Controls
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Transfer switches transfer facility loads from one power
source to another

Source #2 Source #1

I_T:I |

‘ Facility Loads ‘
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Confidential Property of Schneider Electric a Electric

nnnnnnnn



nscn 'IP'ri,Jé:"\;rﬁ]rc:Iogiesw

2. Transfer Switch Functions:.Detect Power Failures

255

Utility

) ) ) ) ) )

0/6 | .

Emergency | Non-Essential Loads

®
Legally Required /‘

®
Optional /.
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W
3. Transfer Switch Functiong@@ﬁtiate Alternate Source
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Optional /. e\r
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\)
4. Transfer Switch Functiong@@?’énsfer Load
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\)
4. Transfer Switch Functiong@@?’énsfer Load
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\)
4. Transfer Switch Function§)‘g@?}:1nsfer Load
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5. Transfer Switch Functions::Sense Restoration of Normal

V\M Utility
i Adod

) ) ) ) ) )

e ' I
|

Emergency Non-Essential Loads

Optional \

Legally Required
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6. Transfer Switch Functions; Retransfer Load to Normal

Emergency |

Legally Required /

Optional /
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Utility
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T

Non-Essential Loads
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7. Transfer Switch Functions: Withstand and Close On Faults

Emergency I

o
Legally Required /

Optional /
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Utility
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Non-Essential Loads
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Transfer Switch Codes angjeS“tandards

O
* NFPA 70 — National Electric %%@e\(\o\

* Article 700 — Eggyg@‘\%(y Systems — Automatic Transfer Switch
. <E . \e° .. :
. Artlc{e 5{)?\5 egally Required Standby Systems\(—\(@m@natlc Transfer Switch
A\ @
@(A@ﬁcle 702 — Optional Standby Syster?né\ﬂéﬁgﬁual or Automatic Transfer Switch
* If Automatic Transfer SV\;\H&Q@QJsed:

s\
0
Generator I(\él)%ﬁ(% sized to handle full load

\~
. (\O\og\
1e®
pot®
* Article 708 — Critical Operations Power Systems‘\(%\%@— Automatic Transfer Switch

* Article 517 — Health Care Facilities 096(\\1 N
\
* NFPA 99 — Health Care Facilities ©

* OR automatic load shedding shall be employed

* NFPA 110 — Emergency & Standby Systems Lifels®n | Schneider
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Construction — UL-1008 o™

(\O\og\e

* Transfer switch construc\gg{ﬂﬁg%md by UL-1008 (1000V and below):
O
° Mechanicg\lg@&guction criteria g\esw\
\O
. iwqﬁﬁtesting requirements for endurancgegw%ad, and interruption

O el
. UY-‘lOOS is designed to ensure reIiabiI'@/@@‘&‘evices responsible for maintaining power

G
to critical loads ol WO o™
o™y \09
* UL-1008A covers trarqxf@Pswitches above 1000V (’(60\(\(\0
* UL-1008S covers solid-state (static) transfer switches po\Ne
eCO
o P
e

Lifels®n | Schneider
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Construction — UL-1008 o™

S
\(\(\O\o@
* 3 Main Types of Tra nsfe&%wﬁ@ﬁ’es:

O
* Contactor - l@(ngs specially designed mechanical con@efg\rs driven by solenoid or

PO \O

chg@q t%;\ operate ,(60‘(\“0
O A

?(Breaker — Utilizes combination of E\S/Qﬁ)'\é%kers (One opening/One closing) to

oY W
operate N aia g\eg,‘
el 0O

e Static — Utilizes s@fﬁ’@onductor to permissively allow current flo,\ele(&{ﬁ'\ﬂ\echanical

components ?o\Ne(
CHO
* For cost and reliability reasons, most power SOt(J{\j:%‘Q\W%C ing is performed with
Contactor-based switches ?(098

LifelsOn | Schneider
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Transfer Switch Switching Types

Contactor Breaker Static
Uses mechanical contactors Uses a combination of (2) Uses semiconductor to
driven by solenoid or motors breakers (open/closes) to permissively allow current
to operate operate flow

' |i!i!i ] ii‘ i

Lifels®n | Schneider
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Automatic vs. Non-Automatic vs. Manual Transfer Switch

Automatic (ATS) Non-Automatic (NTS) Manual (MTS)
Electrically Operated Electrically Operated NO Electrical Operation
NO user intervention required User intervention required User intervention required

MANUAL OPERATING HANDLE

LifelsOn | Schneider
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] ] "w
Transfer Switch Construchggg\e‘f’
40.0\(\(\
ole
ot Pg)GO

Transfer ch Controller
- Mﬁﬁ%nd Arcing - Source Monitoring

Contacts - Time Delays "
- Solenoid Operator - Transfer COQtr@b%
i i e O

Power connections ?(0\3 '(60\(\(\0

onet

. | . Lifels ®n | Schneider
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Contactor-Based Transfer Switch

Arcing
Contact Arcing

Contact

%

Switch Open

Segmented
Main Contact

Lifels®n | Schneider
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Contactor-Based Transfer Switch

EMERGENCY
Sprin
Coil pring
L'E'E_ds. —
44— Solenoid
LOAD
Rotating _,f""
Weight
NORMAL

LifelsOn | Schneider
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Out of Phase Transfers

ELOISIZ IS 1

Lifels®n | Schneider
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Out of Phase Transfers

Voltfe Emergency

:gg N N Al N A Fa
ﬂqg\qﬂ A AWA
o 100 - I \ l ‘ I \
;222 /L VA |V A VA VY|

Voltdge Normal
= A
g5 1| 1\1\ R
yavaravavay
w00\ \J \\/1I VARVANRY,
400 !Time

Switch

Point

Confidential Property of Schneider Electric
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Time

Life Is On
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Switching Methods and Sqhldtions

 Qut of Phase Transfers can.ock

up a motor, leadingto damage:

400
3001-A N NN VAN N N

A AN VA

100

-100
-200
-300 \/

-400

Volts
o
L
|
I
I

LifelsOn | Schneider
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Switching Methods and Sg\ksﬁons

e Solutions to swﬂcMr&xrﬁ?Uctwe loads between sources include:
2\

. Delayegl ‘{‘ES:Y'ICBI'EIOH 0\09\6‘5
o™

\?(&q’éctlve Load Disconnect Circuit t e

0
* Open Transition with In,\p&ﬁé@ monitor o

\©
* Closed Tran5|tk9‘m>(>@(\J cX\“O\Og\
<e
po"®
ot P&OO
?‘096(\\1

Life s On | Schneider
Confidential Property of Schneider Electric a Electric
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Delayed Transition

Off Time
.5 Seconds to 5 Minutes

/

Power Snapshot

%t Loads

Emergency

A

LifelsOn | Schneider
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Delayed Transition Applicg@éﬁs

o
e Utility to utility appli%@iﬁdﬁéﬂwhere both g Cati]
utilities are forgv@@%ut of phase and } )

rando {IJ] 5{@%?er not acceptable e e st

(
< i e
of OQG . O\N o e 7

* Loads with large transforne&gﬂz%cause the .
residual voltage on éimﬁ)ry side when the ,\\o@\e%
sources are discofinected is not predictable s ey
and budget will not allow closed transition : )

Oﬁ P\S AUTOMATIC TRANSFER SWITCH

et 4}"—

LOAD

?(OQ

Lifels®n | Schneider
gEIectrlc
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Selective Load Disconnect Circuit

ATS

@ 7

Soufce #1

Source #2

Inductive Load

LifelsOn | Schneider
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Selective Load DisconnectCircuit

Advanced Signal of Transfer H“ U _ NO
1 1
. TET 1
o Often required by elevator controllers @--——-——— COMVON
o8 TR

- NC

La

Requires motor load time constant analysis

- How long does the motor need-to'be disconnected in
order to dissipate the stored energy?

Subjects motor to.increased number of inrush currents
- on/off/on when transferred and re-transferred

Can be utilized regardless of transfer mode of operation

- - Lifels®n | Schneider
ooooooooooooooo perty of Schneider Electric a Electric
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Open Transition with an In-Phase Monitor

Y N " Y
A A A A

Normal Emergency Normal Emergency

LifelsOn | Schneider
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Synchronization of Sources

The sources are operating within a give tolerance of parameters:

Voltage: +/-5% Frequency: +/- 0.2Hz Phase Angle: +/- 5 electrical degrees

A VA VAN

Confidential Property of Schneider Electric a Electric
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Closed Transition with an In-Phase Monitor

. CC)O ? “0S

DD 9 S W

A A A A A A

Normal Emergency Normal Emergency Normal Emergency
vy
(SO
O
S
?(OQ
Switching Methods | )=l ciRenq it =ile)y WCR Applications

LifelsOn | Schneider
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Closed Transition

Engine-

* No disruption of power toload (when both sources available) utiity Generator

Reduces stress-on UPS’s batteries .

* Promotes periodic testing of the entire emergency power

Closed Transition
Transfer Switch

system
* Motors do not need to.-be disconnected
* Motors are not subjected to “on/off/on” cycles

* Eliminates transients caused by transformeriswitching

LifelsOn | Schneider
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Bypass/Isolation ATS

150-600A 600-1200A 1000-3000A 4000A

LifelsOn | Schneider
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Bypass/Isolation ATS

Utility Load Genset

MBS

ATS

Schneider
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B y p as S/I SO I at | on ATS Bypass/Isolation Switch

Emergency e Normal
Source Source

W ELUENY
Operated Bypass
Transfer Switch

ip
i

4

‘F ‘=7 - . | '.‘: | | ‘ ‘l L
\L ‘ v , 'A v e A - . Automatic
( ) A M) i
O I ' Ml F P Transfer Switch
N i nem i sl |

ATS with the load connected to the normal source

Confidential Property of Schneider Electric
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B y p as S/I SO I at | on ATS Bypass/Isolation Switch

Emergency e Normal
Source Source 7
. o : Manually
] | Operated Bypass
O\/ Oi = L - Transfer Switch
E N I | iy e
Sliding .
“Stab and Finger”
Contacts rl rl rl
\LL i , s e O . Automatic
C \ e Transfer Switch
E N : ]

Current from the normal source flows through the ATS to the load

Confidential Property of Schneider Electric
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B y p as S/I SO I at | on ATS Bypass/Isolation Switch

Emergency Load Normal
Source Source 0 Al
= v 2 alala - ERTELY

L ] A8 Operated Bypass

0O ) O 5 r P - Transfer Switch
H™H N 3 '1:u;
Sliding =
“Stab and Finger”

-contaCts " " U "
[ , v vl e . Automatic
L \ ML Transfer Switch
40 1 M) ! o | : L

E N
Current from the normal source flows through the MBS/ATS to the load

\

Confidential Property of Schneider Electric
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B y p as S/I SO I at | on ATS Bypass/Isolation Switch

Emergency Load Normal
Source Source

\ LU ‘: : oj =R Manually
——0 No—0 | U -
N [ ’

Operated Bypass
Transfer Switch

Sliding
“Stab and Finger”

Contacts "Open I.I Open I.I Open

Automatic
Transfer Switch

Confidential Property of Schneider Electric
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Bypass/Isolation ATS

Lifting Yoke

Draw out Tabs —

Draw out Rails —

LifelsOn | Schneider
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Bypass/Isolation ATS

Lifels®n | Schneider
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Service Entrance Rated (SER)ATS

ATS includes integral SER breaker.on Normal and/or Emergency Source

Ground And Neutral
Disconnect Links

Externally Operable
Disconnect

LifelsOn | Schneider

Confidential Property of Schneider Electric a Electric



nscu 'IFgc\?iflenrologies*

What is WCR?

Confidential Property of Schneider Electric

Circuit Breakers (AIC) vs. Transfer Switches (WCR)

[ 'Ampere Interrupting Capacity (AIC) - Capability to safely interrupt or
break short circuit currents and disconnegct the power source from the
load under overcurrent conditions.

0 Withstand Closing Rating (WCR) - Capability to safely endure and close-
on short circuit currents’until overcurrent conditions are interrupted.
These WCR.ratings are based on either:

. Specific time durations (time based)

0 Coordination with specific circuit breaker.qrifise types (series
rating)

Schneider
ﬁEIectrlc
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Withstand and Closing Rating (WCR)

0 WCR of an ATS has an inverse
relationship to the lengthof = |[..... Mechanical Design
fault time - the longer the Maximum Current Limit
fault time, the lower the
current it can withstand and
tlose-on

Current
(Amps)

Time Current Curve
Maximum ATS WCR

0 Typical Clearing Times
0 Fuses-1/4to 1/2,.cycle

0  Thermal Mag Type
MCBs-<1451to 2 cycles

0 WCCBs w/Electronic
Trip — 2to 3 Cycles

0 Power Breakers —31to0
30 Cycles >
Time (Cycles or Seconds)

LifelsOn | Schneider
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Withstand and Closing Ratings (WCR)

Current Limited Fuses Specific Breaker Time Based

Lifels®n | Schneider
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Withstand and Closing Ratings (WCR) — UL 1008 Evolution

WCR based on fuse and

specific breaker ratings only

1972

)

Added an optional
“Any Breaker” WCR

1989

= 2014 - 7t Edition of UL 1008 (Current)

= Because of the stricter requirements for approving a specific breaker for an ATS WCR, the list of acceptable breakers has

shortened.

D

Added an optional
“Short-Time” WCR

2002

=  “Any" circuit breaker ratings and short-time ratings (where applicable) were replaced with time duration markings shown in

seconds rather than cycles.

Confidential Property of Schneider Electric

Life Is On
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History of Changes to UL1008 Short Circuit Testing
Requirements \Og\e%
1972 - Original UL1008 Stagggfﬂ\%as issued in 1972 with short
circuit testing based Qﬁéu and specific breaker ratings only
1989 - 4th Editi%;»?u%ed an optional “Any Breaker” withstand and
closing ra{i CR) )
o 199%(—\‘$8ective coordination requirements a\%@aﬁo the NEC
. ?é&é)z - 5th Edition: Added optional “S ime Current Rating Test”

2014 - 7t Edition of UL 1008 b Bqnﬁ?é effective November 1, 2014

Defined detailed guidelineg@@xtending specific breaker qualifications (\O\O
N

“Any" circuit break r@%tPﬁgs were replaced with time duration markings shown»‘e(}
in seconds ratr@(\ﬁ;:an cycles. el

Short-tin@(r@t?ngs (where applicable) were replaced with time durati n%\r‘ﬂings
shown in seconds rather than cycles. 56

More descriptive text was added regarding how the rat,i&g@%l%uld be applied in
selecting appropriate over-current protection. Q@(

PO

<\
9e”

- . Lifels®n | Schneider
Confidential Property of Schneider Electric a E | ectr | c
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2014 UL1008, 7th Edition

\09\6
- The 7th Edition of UL 1008 hi (FSQ ted in significant changes to
short-circuit testing ratl{}gs(shown on the transfer switch:

Specm @@Imes were added for qualifying additional
eakers to be shown on the short cwcgﬂﬂabel
klngS \Og\
- . 0O .
The "Any" circuit breaker ratin sqgék‘.é replaced by “time
based” ratings shown in %egg s rather than cycles. AW

Short-time ratings g% applicable) are also shown in Q0
“seconds” i st “cycles”. (,(eo\\

Moreﬁ @ﬁptlve statements have been added regardm;go“‘l

how the ratings should be applied in selecting ﬁg@@ late
over-current protection. N ol
el

?(OQ

?(OQ

- - Lifels®n | Schneider
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Withstand and Closing Ratings: ASCO

= = - - 3
Switch Rating (Amps) Current Limiting Fuses Specific Breaker Time Based e
Frame ramster 480V Max. 500V Max.
. Bypass Switches 480V G600V |Max Size 240V 480V GO0V Time 240w 480V GOov
Switches ! A3 | 2] 3 5 A3 .3 5
Max. Max. A £ Max. Max. Max. {sec) Max. Max. Max.
100kA - 300 J
D 30 - 200kA, I5kA 200 J 22kA 22kA 10kA 0.025 10kA 10k 10kA - -
35kA ISkA 200 REK1
JokA ISkA 200 RE1
D 70, 100 - 150kA 85ka 25kA 0.025 10kA 10kA 10kA - -
200kA ISkA 200 J
Jok& ISkA 200 RE1 s .
o 150 - 150k 85ka 25k 0.025 10k A 10k 10k - -
200kA | 35kA 200 J oA - - " - "
D 200 - 200kA - 200 J 200kA 85ka 14kA 0.025 10kA 10kA 10kA = =
D 230 - 100kA - 300 J 200kA B5kA 14k4 0.025 10kA 10kA - - -
E 260, 400 = 200kA, - &00 J BSkA 47kA ASkA 0.05 35kA 35k 22kA - =
J 150, 200, 260 150, 200, 230, 260 | 200kA 200kA ggg i 200kA 200kA 42kA 0.05 6okA 4TAS 35kA 7 Gk, - -
J 400 400 J00KA | 200kA ggg E BskA | SOkA | 42ka | 005 | e5kA | aokas | 35kA 7 5kA i -
. ' 200kA 200kA 800 L R . _— . S I - ) )
J 600 600 SO0KA S00KA 00 r ESkA SOkA 42k 0.05 65k A 4A, 35kA 7.5kA
H*® G000 600 200kA 200kA 1600 L BokA GokA GokA 0.05 S0kA SOkA S0kA J6kA - 36kA -
p* G000 600 200kA 200k 1600 L BSkA 65k, 65k 0.05 SOkA S0kA SOka 36k, 30kA J6kA -
p° 800 800 - 1200 200kA 200kA 1600 L BokA GokA GokA 0.05 o0kA SOkA S0kA JEEA 30kA 3ekA -
H 800 - 1200 800 - 1200 200kA 200k 1800° L ESkA GokA GokA 0.05 SOkA SOkA SOka J6kA - 36kA -
o 600-1600 600-1600 200kA 200kA 2000 L BSkA GBSkA G5kA 0.05 BSkA GSkA BokA ShkA S0kA
o 800 - 1200 800 - 1200 200kA 200kA 2500 L 100kA 100KA 6okA 0.05 100kA 100kA BokA Bk BSkA,
=5 1000 - 1200 1000 - 1200 200kA 200kA 2000 L BSkA B5kA 85ka 0.05 B5kA B5kA BSkA = =
G - S (Front Connected 1o Only) | 200kA 200kA 2500 L BokA GokA S5kA 0.05 SokA SokA BokA A kA -
1600 - 2000 (F C ted TS Onl 42kA Iek A
=S 1600 - 2000 1600 - 2000 200kA 200kA 3000 L 125k A5 125KA5 100kA 0.05 100kA 100k A 100kA 42kA I6kA 47kA -
5° 1600 - 2000 1600 - 2000 200kA 200kA 2500 L 100kA 100kA B5kaA 0.05 100kA 100kA BSkA, BokA, 65k A 85kA, B5kA
G 2600 - 3000 2600 - 3000 200kA 200kA 4000 L 100kA 100kA 100kA 0.05 100kA 100kA 100kA 42kA I6kA 47kA -
? 3200 - 200kA - 4000 L 100kA 100KA - 0.05 100kA 100kA - - -
G 4000 4000 200kA 200kA S000 L 100kA 100kA 100kA 0.05 100kA 100k A 100kA | 35KA G5kA BSkA
1 1E FE00 - ADN0 N0 - AN Nk & Wk A& =alalal | 1 7Ck & 430k & 12Ck& 0§ 005 43k A 428k & 423k A 10Nk & 400Nk &



Withstand and Closing Ratings: ASCO (Specific Breaker)

Switch Rating (Amps)

Current Limiting Fuses

Specific Breaker

Time Based

Short Time Fim‘.ingsa (zec)

L ramster _ _ _ 230V Max. 600V Max.
il Bypass Switches | 480V | 600V |Maxsize] _ W 240V | 480V | 600v J§ Time | 240v | 480V | e0ov | o | o[ 5] = 13l 3] s
Max. Max. A Max. Max. Max. {sec) Max. Max. Max.
100kA : 300 ]
D 30 _ J00KA | 35kA 200 ] ooka | 22ka | 1oka Boo2s| 1oka | 10ka 10KkA i -
35kA | 35kA 500 RK1
35kA | 35KA 200 RK1 R
D 70, 100 _ e — . 150kA | 85k | 25ka Boo25| 1o0kAa | 10K 10kA _ _
D 150 _ zsc?cﬁi g;::i ggg HT1 1SOkA | B5kA sska B 0025 | 10kA 10KA 10kA _ _
D 200 - 200kA _ 200 J J00KA | 85kA | 14kA B 0.025| 10kA | 10KA 10KA - -
D 230 ; 100KA _ 300 ] J00KA | 85kA | 14ka Q0025 | 10kA | 10KA _ _ ;
= 260, 400 . J00kA - 600 ] EokA | a2kh | 35kA | 0.05 | 35kA | 35kA | 22KA - -
J 150, 200, 260 | 150,200, 230, 260 | 200kA | 200kA ggg i oooka | 200kA | 42ka | 0os | eska | azka® | 3ska 7.5kA ] _
J 400 400 J00kA | 200KA ggg E 65ka | SokA | 42ka | 005 | e5ka | aoka® | 35kA 7.5kA ) _
J 600 600 ggg:: gggii ggg 5 6ska | sSoka | 42ka | 005 | eska | azka® | 3ska 7 SkAZ . -
He 600 600 J00KA | 200kA | 1600 L G5kA | 65kA | 65kA | 0.05 | SOkA | SO0kA | SOKA IEKA - 36KA -
o* 600 600 J00kA | 200kA | 1600 L E5kA | 65kA | 65ka | 0.05 | SOkA | SOkA | SOKA 36KA 30KA|  3BkA -
o 800 800 - 1200 J00KA | 200KkA | 1600 L B5kA | 65kA | 65kA J| 0.05 | SOkA | SOkA | SOKA I6KA 30KA|  3BKA -
H 800 - 1200 800 - 1200 J00kA | 200kA | 1600° L 65kA | 65kA | 65ka | 0.05 | SOkA | SOkA | SOKA 36KA - 36KA ;
aF 600-1600 600-1600 J00KA | 200KkA | 2000 L kA | 65kA | 65kA @ DOS5 | 65kA | 65kA | G5kA SOKA SOKA
= 800 - 1200 800 - 1200 J00kA | 200kA | 2500 L 100kA | 100kA | 65kA [ 0.0S | 100kA | 100kA | 65kA BSkA BSkA
G 1000 - 1200 1000 - 1200 J00KA | 200KkA | 2000 L B5kA | 85kA | 65kaA [ D.DS | GB5kA | O5kA | B5kA - -
G 1600 - 2000 (Front Connected TS Only) | 200kA | 200kA | 2500 L BSkA | G5kA | ©65kA | 005 | B5kA | B5kA | BSKA 42KA I6kA 5
G? 1600 - 2000 1600 - 2000 J00KA | 200kA | 3000 L 125kA® | 125kA° | 100kA [l 0.05 | 100kA | 100kA | 100KA 3TRA kA|  42KA -
5 1600 - 2000 1600 - 2000 J00kA | 200kA | 2500 L 100kA | 100kA | 85kaA [ 0.0S | 100kA | 100kA | B5kA BEkA SSkA|  B5kA | 65KA
G 2600 - 3000 2600 - 3000 J00KA | 200KkA | 4000 L 100kA | 100kA | 100kA [ D.05 | 100kA | 100kA | 10DKA AKA kA|  42KA -
G 3200 ; 200KA _ 4000 L 100kA | 100KA ] 0.05 | 100k& | 100KA _ _ _
G 4000 4000 J00KA | 200kA | 5000 L 100kA | 100kA | 100kA | 0.05 | 100kA | 100kA | 100KA | 85KA BEkA B5kA
1 1E FE00 - ADN0 N0 - AN Nk & Wk A& =alalal | 1 7Ck & 430k & 172Ek & 0 ns 43k A 428k & 423k A 10Nk & 400Nk &



Withstand and Closing Ratings: ASCO (Current Limiting Fuses)

Switch Rating {Amps) Current Limiting Fuses Specific Breaker Time Based ST s Fiaungs’ (sec)
L ramster _ 230V Max. 600V Max.
Sutehos Bypass Switches I 480V | 600V |MaxSize,] _ [ 240v | 480V | e0ov | Time | 240v | asov | eoov | [T - 13l 3] s
Max. Max. A Max. Max. Max. {sec) Max. Max. Max.
100kA : 300 ]
D a0 ] 200kA | 35kA 200 ] o2kA | 22kA | 1oka Joo2s| 1oka | 10kA 10kA _ -
35kA | 35kA 500 RK1
35kA | 35kA 200 RK1 N
D 70, 100 - R o . 150kA | 85ka | 25ka Joo25| 1oka | 10kA 10kA _ -
D 150 _ zsc?cﬁi g;::i ggg HT1 1S0kA | 85kA | 25ka | D025 | 1okAa | 10kA 10kA _ _
D 200 _ 200KA _ 200 J J00kA | 85kA | 14kA | 0025 | 10kA | 10KA 10KA _ _
D 730 ; 100kA ; 300 ] J00KA | 85kA | 14kA | OD25 | 10kA | 10KA _ _ _
£ 260, 400 : S00KA - 500 ] ESkA | 42kA | 35kA | 005 | 35kA | 35kA | 22KA - -
J 150, 200, 260 | 150,200, 230, 260 | 200kA | 200kA :gg i oooka | 200ka | 42ka | oos | eska | amka® | 3ska 7 SkA _ _
J 400 400 J00kA | 200KA ggg E 65kA | SOkA | 42k | 005 | e5kA | aoka® | 35KA 7.5kA i _
J 600 600 ggg:: gggii ggg 5 B5ka | SOkA | 42ka | 005 | eSka | azka® | 3ska 7 SkAZ . -
HE 600 600 200kA | 200kA | 1600 L 65kA | 65kA | 65kA | 005 | S0kA | SOkA | SOKA 36kA - 36KA -
p* 600 600 J00KA | 200kA | 1600 L ESkA | 65kA | 65kA | 0.05 | SOkA | SOkA | SOkA I6ERA 30KA|  3BKA -
o 800 800 - 1200 200kA | 200kA | 1600 L BSkA | 65kA | 65kA | 005 | SO0kA | SOkA | SOKA 36KA 30KA|  36KA .
H 800 - 1200 800 - 1200 J00KA | 200kA | 1600° L B5kA | 65kA | 65kA | 0.05 | SO0kA | SOkA | SOkA 36kA _ 36KA ;
o° 600-1600 600-1600 200kA | 200kA | 2000 L B5kA | 6SkA | 65kA | DDS | B5kA | E5kA | 65kA SDKA SOkA
= 800 - 1200 800 - 1200 J00KA | 200kA | 2500 L 100kA | 100kA | 65kA | 0.05 | 100kA | 100kA | 65kA BSKA BSkA
G* 1000 - 1200 1000 - 1200 200kA | 200kA | 2000 L 85kA | B5kA | 85kA | 005 | 85kA | B85kA | BSkA _ _
G 1600 - 2000 (Front Connected TS Only)ll 200kA | 200kA | 2500 L BS5kA | &5kA | B5kA | 005 | G5kA |  B5kA | BSKA A2KA IEKA 5
G° 1600 - 2000 1600 - 2000 200kA | 200kA | 3000 L 125KkA® | 125kA® | 100kA | D.05 | 100kA | 100kA | 100kA A7KA kA| AZKA -
5* 1600 - 2000 1600 - 2000 J00KA | 200kA | 2500 L 100kA | 100kA | &5kA | 005 | 100kA | 100kA | B5SkA B5KA GSkA| B5kA | B5KA
G 2600 - 3000 2600 - 3000 200kA | 200kA | 4000 L 100kA | 100kA | 100kA | D.0S | 100kA | 100kA | 100KA A7kA kA | A2ZKA -
G* 3200 ; S00KA _ 4000 L 100kA | 100KA _ D.OS | 100kA | 100KA - - -
G 4000 4000 200kA | 200kA | 5000 L 100kA | 100kA | 100kA | 005 | 100kA | 100kA | 100kA | 85KA B5kA EEKA
- T T SEN0 N0 SONkE | O0NkE | Enon 3 mcka | 10oks | 17cks 1 nne | 19cka | 17cka | 17cka Ty Py



Withstand and Closing Ratings: ASCO (Time Based)

Switch Rating (Amps)

Current Limiting Fuses

Specific Breaker

Time Based

Short Time Fim‘.ingsa (zec)

L ramster _ _ _ 230V Max. 600V Max.
il Bypass Switches | 480V | 600V |Maxsize] _ | 240V | 480V | 600v J§ Time | 240v | asov | eoov W [ o[ . 13l 3] s
Max. Max. A Max. Max. Max. {sec) Max. Max. Max.
100kA : 300 ]
D 30 _ J00KA | 35kA 200 ] ooka | 22ka | 1oka Boo2s| 1oka | 10ka 10KkA i -
35kA | 35kA 500 RK1
35kA | 35KA 200 RK1 R
D 70, 100 _ e — . 150kA | 85k | 25ka Boo25| 1o0kAa | 10K 10kA _ _
D 150 _ zsc?cﬁi g;::i ggg HT1 1SOkA | B5kA sska B 0025 | 10kA 10KA 10kA _ _
D 200 - 200kA _ 200 J J00KA | 85kA | 14kA B 0.025| 10kA | 10KA 10KA - -
D 230 ; 100KA _ 300 ] J00KA | 85kA | 14ka Q0025 | 10kA | 10KA _ _ ;
= 260, 400 . J00kA - 600 ] EokA | a2kh | 35kA | 0.05 | 35kA | 35kA | 22KA - -
J 150, 200, 260 | 150,200, 230, 260 | 200kA | 200kA ggg i oooka | 200kA | 42ka | 0os | eska | azka® | 3ska 7.5kA ] _
J 400 400 J00kA | 200KA ggg E 65ka | SokA | 42ka | 005 | e5ka | aoka® | 35kA 7.5kA ) _
J 600 600 ggg:: gggii ggg 5 6ska | sSoka | 42ka | 005 | eska | azka® | 3ska 7 SkAZ . -
He 600 600 J00KA | 200kA | 1600 L G5kA | 65kA | 65kA | 0.05 | SOkA | SO0kA | SOKA IEKA - 36KA -
o* 600 600 J00kA | 200kA | 1600 L E5kA | 65kA | 65ka | 0.05 | SOkA | SOkA | SOKA 36KA 30KA|  3BkA -
o 800 800 - 1200 J00KA | 200KkA | 1600 L B5kA | 65kA | 65kA J| 0.05 | SOkA | SOkA | SOKA I6KA 30KA|  3BKA -
H 800 - 1200 800 - 1200 J00kA | 200kA | 1600° L 65kA | 65kA | 65ka | 0.05 | SOkA | SOkA | SOKA 36KA - 36KA ;
aF 600-1600 600-1600 J00KA | 200KkA | 2000 L kA | 65kA | 65kA @ DOS5 | 65kA | 65kA | G5kA SOKA SOKA
= 800 - 1200 800 - 1200 J00kA | 200kA | 2500 L 100kA | 100kA | 65kA [ 0.0S | 100kA | 100kA | 65kA BSkA BSkA
G 1000 - 1200 1000 - 1200 J00KA | 200KkA | 2000 L B5kA | 85kA | 65kaA [ D.DS | GB5kA | O5kA | B5kA - -
G 1600 - 2000 (Front Connected TS Only) | 200kA | 200kA | 2500 L BSkA | G5kA | ©65kA | 005 | B5kA | B5kA | BSKA 42KA I6kA 5
G? 1600 - 2000 1600 - 2000 J00KA | 200kA | 3000 L 125kA® | 125kA° | 100kA [l 0.05 | 100kA | 100kA | 100KA 3TRA kA|  42KA -
5 1600 - 2000 1600 - 2000 J00kA | 200kA | 2500 L 100kA | 100kA | 85kaA [ 0.0S | 100kA | 100kA | B5kA BEkA SSkA|  B5kA | 65KA
G 2600 - 3000 2600 - 3000 J00KA | 200KkA | 4000 L 100kA | 100kA | 100kA [ D.05 | 100kA | 100kA | 10DKA AKA kA|  42KA -
G 3200 ; 200KA _ 4000 L 100kA | 100KA ] 0.05 | 100k& | 100KA _ _ _
G 4000 4000 J00KA | 200kA | 5000 L 100kA | 100kA | 100kA | 0.05 | 100kA | 100kA | 100kA [WSSKA BEkA B5kA
1 1E FE00 - ADN0 N0 - AN Nk & Wk A& =alalal | 1 7Ck & 430k & 172Ek & 0 ns 43k A 428k & 423k A 10Nk & 400Nk &
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Switch Rating (Amps) Current Limiting Fuses Specific Breaker Time Based ST
ST Transter 280V Max. 600V Max.
——— Bypass Switches | 480V 600V [Max Size,| . ___ 240V ooV [ Time | 240v al 3 - -
Max. Max. A Max. Max. | isec) | Max. ' U
100kA R 300 J
D 30 - 200kA ASkA 200 J 22KA i0ka 0025 | 10kA - -
35kA A5kA 200 RK1
35kA A5kA 200 RK1
D 70, 100 - 150KA 2ska loo2s | 1oka - -
200kA A5kA 200
D 150 . kS| okA -0 RK1 150KA 25ka | oo2s | 1oka _ -
[ D | 200 [ - T ooooka | - | 200 | 4 N 20OkA BSkA 14kA [ 0025 10kA - -
D 230 - 100kA - 300 J 200kA BSkA 14ka o025 | 10ka - -
E 260, 400 R 200kA - 500 J BSkA 42kA, a5kA | 0.05 | 35kA - Z
J 150, 200, 260 | 150,200, 230, 260 | 200kA | 200kaA EEE E 200kA | 200kA 42ka | 005 | eokA - -
J 400 400 J00KA | 200KA ggg E kA | soka | 42ka | 005 | eska ) :
200kA | 200kA 800 L .
J 600 500 Bk S0kA oka | 005 | eSkA - -
J00kA | 200kA 600 J "
H® 600 600 J00kA | 200kA 1600 L Sk A B5kA gska [ 005 | soka A 36KA
p* 600 £00 200kA | 200kA 1600 L BSkA G5k g5ka | 005 | SOkA A 30kA|  36kA
gt BOD 800 - 1200 200kA | 200kA 1600 L BSkA B5kA gska [ 005 | soka A 30kA|  36kA
H 800 - 1200 800 - 1200 200kA | 200kA | 1e00% L BSkA B5kA gska | 005 | SOka A 36kA
Qf 600-1600 £00-1600 200kA | 200K 2000 L B5ka BSkA g5ka | 005 | G5kA SOkA, SDkA
H Tl R 1 ] W0 NNk & ik Wi ik kA ! Tl EokA Boka
1000 - 1200 1000 - 1200 200kA | 200kA 2000 BEETS 2 N
[ U0 - 2000 (Front Connected 15 Only) | 200KA 200kA 2500 L 2 XA JBkA -
Gt 1600 - 2000 1600 - 2000 200kA | 200kA 3000 L ;. T wka|  4ZkA
5 1600 - 2000 1600 - 2000 200kA | 200kA 2500 L A 65kA|  ASkA | BSKA
G 2600 - 2000 2600 - 3000 J00kA | 200kA | 4000 L 100ka | 100kA [ 005 | 1ooka | 100kA | 100KA 1) eka|  4ZkA
B W] Nk A (00 L Nk & Tl ik NNk - -
4000 4000 200kA | 200kA 5000 100ka | 100kA | 100kA 100ks | 100kA | 100kA G5kA BSkA
: 2600 - 4000 2600 - 4000 200kA | 200kA 5000 L 125kA | 125kA | 125kA | 0.05 | 125kA | 125kA | 125kA 100kA 100k A

I=I-:r-
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Withstand and Closing Ratings (WCR)

Selective
Coordination:
Localization of
an overcurrent
condition to
isolate outages
by selecting
appropriate
protective
devices and
settings

Confidential Property of Schneider Electric

Overcurrent Protection Overcurrent Protection
without Coordination with Coordination
< — Power CB
(10 or 18 cycles)
i - i o\ — Power CB
(6 cycles)
i ) . MCCB Electronic
~= Trip
(3 Cycles)

Overcurrent devicas

Not affected

<\ McCB
Thermal/Magnetic

é Fault A) g Fault Trip (1.5 Cycles)

Opens . Unnecessary power loss Lifels®n | Schneider
ﬁEIectrnc
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Withstand and Closing Ratings (WCR)

65kA 3-cycle is 38” W x 23” D 65kA 30-cycle is 38” W x 60” D
2
N L — -
@ —— 12.0 —== 50 |-
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Conclusion o™
\&
. N9 o
- It is important to note time based short-circuit and short

time ratings are bg\ﬂeb tional for product qualification under
UL1008 Oo?

. Q}\qlbi\rg\nsfer switch manufacturers offer t\lég?e two optional
ocratings \(\(\O\O

- These optional ratings offer ":onvenlence and flexibility in <
selecting an acceptabl&gr?lﬁt breaker to coordinate with the
transfer switch V%(:Rs
o™y W
?(09 o ©O
« Must be careful when using a specific breakerphf) TS as the
list of acceptable breakers in much sho tg(\\l

?\3

- - Lifels®n | Schneider
Confidential Property of Schneider Electric aElectrlc
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Questions?

. o Lifels®n | Schneider
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