LTI Automatic Transfer Switch Lesson: LTI Operation

Lesson: LTIl Operation

This lesson introduces you to the sequences of operation of the LTI Automatic Transfer Switch.
During this lesson, you will color prints which can be used to help you remember the sequences
of operation, and the inputs and outputs to be checked in Start, Stop, Transfer and Retransfer
modes.

Objectives
After completing this lesson, you should be able to:
e List the inputs and outputs to be checked during a Normal Source fail sequence of operation.

e List the inputs and outputs to be checked during a Normal Source return sequence of
operation.

o List theinputs and outputs to be checked during a remote test, test, or exercise with load
sequence of operation.

e List the inputs and outputs to be checked during a remote test, test, or exercise without load
sequence of operation.

Onan isaregistered trademark of Onan Corporation.
Sentinel is atrademark of Onan Corporation.
GenSet isatrademark of Onan Corporation.
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Lesson: LTIl Operation LTI Automatic Transfer Switch

OTIlIl/Power Sentry Sequence of Operation

1 Write the numbers 1 through 16 in the spaces provided in the order of operation for a
Utility—to—Genset OTI1I automatic transfer switch Normal Source Power Interruption.

Transfer time delay begins.
K11 contacts close sending a start signal to the genset.

Retransfer timing complete — load transfers from emergency to neutral, then
neutral to normal.

Emergency source voltage sensor indicates that Emergency source is available.
Stop time delay begins.

Retransfer is complete.

Transfer is complete.

Emergency sourceis not available.

Genset starts.

Failure of the Normal source initiates start time delay.

Stop time delay is complete. K11 relay energizes removing the start signal to the
genset.

Emergency sourceis not available.
Retransfer time delay begins.

Transfer time delay is complete — load transfers from normal to neutral, then
neutral to emergency.

Normal power source returns.

Start time delay is complete. K11 relay de—energizes sending a start signal to the
genset.
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LTI Automatic Transfer Switch Lesson: LTI Operation
/ ﬁ CGND B+ or GND Remote Test \
m Input Input Input
TB2—1 TB2—2 T1B2-7,, TB2-8
NN A
Normal ~ A1TB1-1 e I I - ® A1TB1-9 Retransfer
Line—to—Line A1K1 , Retransfer Line—to—Line
Input  A1TB1-4 o : H : e A1TB1—8  Output
[ Genset i (from TB2—2)
Start ==
Output ® TB2—4
Emergency Al1TB2—1e I I - ® A1TB2—6  Transfer
Line—to—Line ATK2 . Transfer Line—to—Line
Input  p17B2_4 e —{= o AtTB2-5 Oulpul
Ja-7 J4—8 J4—6
Emergency  Normal B+
Connected Connected
OH3—1 Input Input S&TT 9/96
LTIHI Control Package A Inputs/Outputs
Inputs Outputs

Normal Source Sensing — 1 phase
Emergency Source Sensing — 1 phase

Transfer Signal
Retransfer Signal

CGND Genset Start
B+ Control Status Indication
Remote Test 24VDC for K1/K2 Connected Inputs

Normal Connected
Emergency Connected
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Lesson: LTIl Operation LTI Automatic Transfer Switch

/ ﬁ CGND B+ or GND  Remote Test \
Onon

Input Input Input
TB2—1 TB2—-2 TB2-7,, TB2-8
A1TB1—Te : H * A1TB1-9 , ‘
. Normal ATK1 ' Retransfer Lln:ir?giflze
Lme;;g;tune A1TBI—4e H : e A1TB1-8  Output
Phases A, C, B Lo-
respectively A1TB1—7e—) Genset (from TB2—2)
Start &
Output ® TB2—4
Emergency A1TB2—Te H ; ® A1TB2—6 Transfer
Line—to—Line ATK2 . Transfer Line—to—Line
Input A1TBo—4e : H : e A1TB2—5 Output
GND ° ) vo-
Output J1-3
to Touch Panel N
/l\ /l\ /l\ K2 :l: K1 ?
J1-2 J1-1 r T
Membrane J4-7 J4-8 J4—-6
Z%%%? 7’-2%?3’ Emergency = Normal B+
Instant Retransfer ~ Connected  Connected
OH3—2 Inputs Input Input S&TT 9/96
LTI Control Package B Inputs/Outputs
Inputs Qutputs
Normal Source Sensing — 1 or 3 phase Transfer Signal
Emergency Source Sensing — 1 phase Retransfer Signal
CGND Genset Start
B+ Control Status Indication
Remote Test GND for Touch Panel
Local Test 24VDC for K1/K2 Connected Inputs
Instant Retransfer
Emergency Connected
Normal Connected
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LTI Automatic Transfer Switch

Lesson: LTI Operation

OH3-3

LTI Normal Source Power Interrupted

Control Flow Diagram

Normal Source Sensing
failure — total loss of power.

W

0.8 second, fixed time delay in
the Undervoltage sensor.

A4

0.8 second time delay complete.
Start time delay begins.

|

Start time delay is complete.
Genset starts

A

Emergency source voltage sensor
senses voltage. Emergency
source becomes available.

J

Transfer time delay begins.

A4

Transfer time delay complete.

/4

Load is transfered to the
Emergency source.

Indicators On

No lamps illuminated for total
loss of power. If itis not a total
loss of power, the Normal
Available DS10 and Retransfer
DS9 will be ON.

same as previous

same as previous

Start — DS12

Start — DS12
Emergency Available — DS11

Transfer Timing — DS6
Start — DS12
Emergency Available — DS11

Start — DS12
Emergency Available — DS11
Transfer — DS8

Start — DS12
Emergency Available — DS11
Transfer — DS8

S&TT 9/96
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Lesson: LTIl Operation

LTHI Automatic Transfer Switch

OH3-4

LTIHI Normal Source Power Returns

Control Flow Diagram

Normal Source Sensing
returns.

W

Retransfer Time delay begins.

A4

Retransfer Time delay is
complete.

W

Transfer load to Normal source.

A 4

Retransfer complete.

W

Stop Genset time delay begins

A 4

Stop Timing delay is complete.

Start signal is removed from
genset. Genset shuts down.

Indicators On

Normal Available — DS10
Transfer — DS8

Emergency Available — DS11
Start — DS12

Normal Available — DS10
Transfer — DS8

Emergency Available — DS11
Start — DS12

Retransfer Timing — DS7

Normal Available — DS10
Retransfer — DS9
Emergency Available — DS11
Start — DS12

Normal Available — DS10
Retransfer — DS9
Emergency Available — DS11
Start — DS12

Normal Available — DS10
Retransfer — DS9
Emergency Available — DS11
Start — DS12

Normal Available — DS10
Retransfer — DS9
Emergency Available — DS11
Start — DS12

Stop Timing — DS5

Normal Available — DS10
Retransfer — DS9

S&TT 9/96

3-6
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LTI Automatic Transfer Switch

Lesson: LTI Operation

OH3-5

LTI Test/Exercise Without Load
(S2 in the No Load position)

Control Flow Diagram

Test/Exercise signal received.
Normal source is preferred. No
transfer of load qQccurs

Genset starts and Emergency
Is available.

Stop Timing is complete. Start
signal is removed from Genset.
Genset shuts down.

Indicators On

Normal Available — DS10
Retransfer — DS9

Normal Available — DS10
Retransfer — DS9
Emergency Available — DS11
Start — DS12

Normal Available — DS10
Retransfer — DS9

S&TT 9/96
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Lesson: LTIl Operation LTI Automatic Transfer Switch

LTI Test/Exercise With Load
(S2 in the Load position)

Control Flow Diagram Indicators On

. . . None
Test/Exercise signal received.

Normal source failure is simulated

\\'4
Start time delay begins. None
N/
Start time delay is complete. Start — DS12

Genset starts.

y

Emergency is available. Emergency Available — DS11
Start — DS12

— W Emergency Available — DS11
Transfer Timing begins. Start — DS12

Transfer Timing — DS6

— \_’ Emergency Available — DS11
Transfer Timing is complete. Start — DS12
Transfer — DS8

v

Load is transfered to the
Emergency Source.

Emergency Available — DS11
Start — DS12
Transfer — DS8

Retransfer sequence is the same as that of the Normal Source Power
Return sequence of operation.

OH3—-6 S&TT 9/96
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LTI Automatic Transfer Switch Lesson: LTI Operation

K- I

rectified sensing 4 B2

Onon
T
1 B1 : :
._Sense B1 2
Output 3 Al ! ! I nput
from full wave ' ' to voltage sensor

O L4
C\C . Sense B2 5
Q L4

3 phase sensing

----- 1 phase sensing

\ OH3-7 S&TT 9/96 /

LTIl S1 - Single or Three Phase Sensing

2. Sl isafeature of Control Package B only.

3. Three phase sensing is available for the Normal Power source only.
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Lesson: LTIl Operation LTI Automatic Transfer Switch

] I

1 Test X X

EQ\,o E
3Vce Lo :
4 Gnd :

X \———Open Phase (voltage sensor input) 5
E ‘” I | | . s . . E

Without Load
----- With Load

\ OH3-8 S&TT 9/96 /

LTHI S2 — With or Without Load Test/Exercise
4, Sl isafeature of Control Packages A and B.

5. Switch in the Without Load position bypasses the Time Delay logic and applies a start
signal directly to the Start_Genset logic. The electronic control senses that the Normal
Source is availabe, therefore does no initiate a transfer sequence.

6. Switch in the With Load position simulates a power failure by creating an open phase
detection signal. This open phase detection is applied to the voltage sensor. Open phase
simulation allows transfer of load to take place. Thistest provide afull functional test on
the start/stop circuit, the electronic control, and the contactor assembly.

7. Test or Exercise without load sequence of operation does not include timing to transfer,
transfer active, timing to retransfer, or timing to stop. Thistest simply starts and stops
the generator set.
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LTI Automatic Transfer Switch Lesson: LTI Operation

K- I

r--'$""l
3 Auto X X

O\c +_Retransfer 2
1 Vee (Manual) ! - ‘

\ OH3-9 S&TT 9/96 /

LTIl S3 — Auto/Manual Retransfer

8. S3 isafeature of Control Package B only.

9. If S3isinthe Auto position, the control completes the retransfer timing sequence before
initiating the retransfer of load from emergency to normal.

10. If S3isinthe Manual position, Vcc is applied to the retransfer circuit which disables the
retransfer timing and in turn the retransfer activate signal. The load will not be
retransfered to the normal source until S3 isreturned to the Auto position or the Manual
Override, if applicable, switch isturned to the Close Normal position.
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Lesson: LTIl Operation LTI Automatic Transfer Switch

] I

Genset Remote Transfer Switch
Control Terminals Contacts

STOP

TB2-1 GND I

TB2-2 B+
OPEN
(A1KS3 energized,
Genset Start relay)
TB2-4 REMOTE

\ OH3-10 S&TT 9/96 /

S&TT195

Standard 2-Wire Start Circuit — Stop Sequence
11. A1 -LTIlI eéectronic control board.

12. K3 — board mount, genset start relay.
13. The 2—\Wire start circuit consists of three wires— GND, B+ and RMT.

14.  Opening the transfer switch contacts between B+ and RMT automatically shuts down the
genset.
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LTI Automatic Transfer Switch

Lesson: LTI Operation

-
Onon
Genset Remote

Control Terminals

~

Transfer Switch
Contacts

START and RUN

TB2-1 GND

T

TB2-2 B+

/ CLOSED
(A1K3 de—energized,
/ Genset Start relay)

TB24 REMOTE

\ OH3—11

S&TT 9/96 /

S&TT195

Standard 2-Wire Start Circuit — Start and Run Sequence

15.  Closing contacts between B+ and RMT sends a start signal to the generator set.

16. Maintained contact closure is required for the generator set to continue to operate.

Participant’s Guide
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Lesson: LTIl Operation LTI Automatic Transfer Switch

/ ﬁ Preheat s Start (3) TB3—4\
Onon
—— AZ2K8.3 (Crank)
12Vdc
i > Preheat (H) TB3-5
T == A2K9.5 (Overcrank)
B /
L = A2K2.3 (SourceAvailable)
A2K3
3Wi
Al S L A2K3.3 (Start)
Start _Genset Aut
—— AZ2K3.2(Stop)
Stop> > Stop (2) TB3-3
> B+ (B+) TB3-1

\ s Gnd (Gnd) TBBj
OH3—12 4 S&TT 9/96

Standard 3—Wire Start Circuit — Preheat

17.  Start_Genset output is applied to the 3-Wire start module de—energizing A2K 3 genset
start relay.

18. A2K3.3 normally closed contacts close and A2K 3.2 normally open contacts open.
19.  A2K2.3 (source available relay) normally closed contacts remain closed.
20.  A2K9.5 (overcrank relay) normally closed contacts remain closed.

21. Preheat signal is applied the terminal H of the genset.
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LTI Automatic Transfer Switch Lesson: LTI Operation

/ (= Crank s Start (3) TB3—4\
Onon
= A2K8:3 (Crank)
12Vdc i > Preheat (H) TB3-5
T == A2K9.5 (Overcrank)
B /
L = A2K2.3 (SourceAvailable)
A2K3
(3-Wire
Al L A2K3.3(Start
Start _Genset Runrelay) Aut ( )
—— AZ2K3.2(Stop)
Stop> > Stop (2) TB3-3
> B+ (B+) TB3-1

\ s Gnd (Gnd) TBBj
OH3-13 4 S&TT 9/96

Standard 3—Wire Start Circuit — Crank

22.  After preheat time delay is complete, A2K8 (crank relay) energizes.

23. A2K8.3 normally open contacts close and a start signal is applied to terminal 3 of the
genset.

24.  The genset cranks.
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Lesson: LTIl Operation LTI Automatic Transfer Switch

/ (= Run s Start (3) TB3—4\
Onon

%= A2K8.3 (Crank)
12Vdc i > Preheat (H) TB3-5
T == A2K9.5 (Overcrank)
—
L = A2K2.3(SourceAvailable)
A2K3
(3-Wire
Al L A2K3.3(Start
Start _Genset Runrelay) Aut ( )
—— AZ2K3.2(Stop)
Stop> > Stop (2) TB3-3
> B+ (B+) TB3-1

\ s Gnd (Gnd) TBBj
OH3—14 4 S&TT 9/96

Standard 3—Wire Start Circuit — Run

25.  Once the 3—wire start modul e senses that emergency source is available A2K 2 (source
available) relay energizes.

26.  A2K2.3 normally closed contacts open. Thisremoves power from the crank circuit.
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LTI Automatic Transfer Switch Lesson: LTI Operation

/ ﬁ Stop s Start (3) TB3—4\
Onon
—  A2K8.3 (Crank)
12Vdc = > Preheat (H) TB3-5
T T A2K9.5 (Overcrank)
—
L = A2K2.3(SourceAvailable)
A2K3
(s-Wire L AK33(Star)
Al — .
Start _Genset Run relay) Aut
7& A2K3.2 (Stop)
Stop> > Stop (2) TB3-3
< B+ (B+) TB3-1

\ Gnd (Gnd) TBBj
OH3—15 N S&TT 9/96

Standard 3—Wire Start Circuit — Stop

27.  After control receives asignal to stop, either from handcrank switch or A1 Start_ Genset
signal isremoved, A2K3 relay energizes. The crank relay A2K8 resets.

28.  A2K3.2 normally open contacts close and A2K 3.3 normally closed contacts open.

29.  Stop signal isapplied to terminal 2 of the genset...the genset shuts down.
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Lesson: LTIl Operation LTI Automatic Transfer Switch

Activity: LTI Electronic Control Operation Quiz

Take approximately five minutes to answer the following questions.

1. Normal Source, 3 phase sensing is available with Control Package ?

2. K1/K2 contacts inputs to the electronic control, which indicate Normal or Emergency
connected, are... ?

3. The seven primary types of inputs to Control Package A are... ?
4, The six primary types of outputs from Control Package B are... ?
5. Which of the following indicatorsis” ON” during the Timing for Transfer delay?
DS5 Stop
timing

DS6 Transfer Timing

DS7 Retransfer Timing
DS8 Transfer

DS9 Retransfer

DS10 Normal Available
DS11 Emergency Available

DS12 Start
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LTI Automatic Transfer Switch Lesson: LTI Operation

6. Which of the following indicatorsis” ON” during the Stop time delay after
retransfering to the Normal Power Source ?

DS5 Stop Timing

DS6 Transfer Timing

DS7 Retransfer Timing
DS8 Transfer

DS9 Retransfer

DS10 Normal Available
DS11 Emergency Available

DS12 Start

7. During a Test "Wthout’ Load, which of the eight Control Indicators never turn on?

8. Relay A1K3 performs what function and is located where?

9. Relay A2K3 performs what function and is located where?

10. During the crank cycle of a 3-Wire start genset, which of the following contacts are
closed?

A2K2.3
A2K3.2
A2K3.3
A2K8.3

A2K9.5
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Lesson: LTIl Operation LTI Automatic Transfer Switch

] I

NORMAL SIDE EMERGENCY SIDE
NC
O
312 513

IR
[e)eX6] ¢}
OOCIO
LA U
O
0 Q
4N 613
OLIG
— NC

\ OH3—16 S&TT 9/96 /

Contactor Operation

30 The automatic transfer switch contactors come in three pole configuration only.

3L Each contactor contains a closing coil and auxiliary contacts.

32.  Theassembly includes a mechanical interlock.

33.  Thenormal source contactor has a mechanical latch for 30 and 60 amp frames.

It has a permanent magnet latch for 100 through 260 amp frames. Thisis a standard
feature.

34.  Asanoption, the emergency source may include a mechanical latch for 30 and 60 amp
frames or permanent magnet latch for 100 through 260 amp frames. THISIS
OPTIONAL!
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LTI Automatic Transfer Switch Lesson: LTI Operation

/ ﬁ N NBNC \

[THTS WIRE NOT PRESENT ON SINGLE PHASE ONITS. |
[THTS WIRE CONNECTED 10 NEOTRAL ON [20V [-N ONITS.]
P1-1 Pl-4 P1-7
Ji-1 [Ji-4 -7 T T T T a
I I
TB1-1 ITBI-4 ITB1-7 ; L 3 } A B C
Normal o C B 3 _s3 Transfer Switch L L2 13
Yoltage ik I 5373 4 | (1
g e 5# ls | 11-19_P1-10 51 U2 NEUTRAL
R i | } '
etransfer 3 K2 K1 ATS-N
s N s Lty pi-u A s |52 a1] Jee
o IR [T 4]
f (65 Y6s)  Icd RS LS N L W 5
Ikl | | S >
L | N3 K1 3 R T
h | N3 |
e e : o ~oH LA
A T
| | ke I o CUSTOMER
Energency J4-7 o  P4-7 | 53| |s4 KI N k2 = LB LOAD
Connecte e | ‘ W™ = CABLES
J4-6 .\ P4-B | LC
A f | K2 K2 =
! I 73| |2 EIAE
JE— | 1q I R
alke [ I (1 K2 - Y —
A1TB26 | 110 | st V52 aif Jee ke [k ke
k O AN N (659 9 (66) |cd _
P | AT ATS-E
Ensrgene aress | N ! sN 52
Voltag [T1-12 P1-12
nnnnn L] AlKZ | \ | ‘ \ L1 L2 L3
A Ne ! ] 14
ALTE2-1] AITB2-4 | S3 S3
| 15 13
I
| I
s foa e oernce !
Pl-b Py - — HIT HIRE CONNECTED TO NEUTRAL DN 120V [N TN |

EA EB EC
OH3—-17 S&TT 9/96

LTHI Normal Trip Coil Energized (Normal Power Outage)

35. K1 contacts are pulled in and connected to the load.
36. Timedelay start is complete and A1K 3 genset start contacts are closed.
37. Genset starts and Emergency source is available. Transfer contacts A1K2 close.

38.  Contacts S3 9 to 10 are closed in the auto mode completing the circuit to K1 contacts
73to 74. Klisstill latched so K1 normally open contacts are still closed.

39.  Thiscompletes the path to K1EL1 trip coil.

40.  Contacts S3 11 to 12 are closed in the auto mode completing the path to normally closed
K2 contacts 61 to 62. K1 normally open contacts 83 to 84 are still closed. Thecircuitis
complete to K1A2 trip cail

41.  KI1TC energizes and opens the K1 contacts.
42. K1 normally open contacts 53 to 54 are now open.

43. The load is not connected to either source.
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Lesson: LTIl Operation LTI Automatic Transfer Switch

/ ﬁ NaNE NG \
Onon

[ TRIS WIRE WOT PRESENT ON SINGLE PRASE TNITS. |
[TRTS WIRE CONNECTED T REUTRAL ON 120V L= TRITS]
pi-t Jpi-a [p1
0 O 0 A hl
| |
T I 3 A B C
a1 Irei-4 Jrei-2
Normal A C B ! S3 7753‘ Transfer Switch L Le [E]
Vol tage e I 53 3% 7 | Kl
Sensing e | s\ s | 31-10, P1-10 61N 62 NEUTRAL
AEE N N
Retransfer
S3 K2 K1 ATS-N
ms N s Loty P A st |2 mae R P
f G5 B Ji Ly L LG
ALKL | |
L | K1 K1 -T- T T
-7 | ‘Kl 73] | ElIAE
Normal ~ _J4-8 \ P4-8 | | 53| |54
Crreaea 5> | ! | o ™ LA cusTomer
| ke 1
Erergency_jez b | N\ ke == |3 »~L0AD
nnnnnnn g ' 1 m m
iy D ! | Lc CABLES
& e T T K2 K2 i
J‘ I 7] |1 ElIAE
- I 1 INIRENE
. [ I K1 K@ i — =§
ALTR-6 | m | N K K K
'N [EENGE A(ES)\\ES) cd ATS-E
Transfer [ | K2
Cnergency ae-s LN | M L6
Vol IErAIE!
2 gg A | N | Fls L Le L3
a e I 16 14
ALTER-] (1TE2-4 (-] 53 |
| 15 13
|
L I
ianual overr i
s hos M omnee
P16 —

kA BB EC
OH3—-18 S&TT 9/96

LTII Emergency Closing Coil Energized (Emergency Connected)

44. A1K?2 contacts are closed. S3 contacts 9 to 10 and 11 to 12 are closed.

45. K1 normally closed contacts 51 to 52 are closed completing the circuit to K2 Al closing
coil.

46. K2 normally closed contacts 61 to 62 are closed completing the circuit to K2A2 closing
coil.

47. K2CC closing coil energizes pulling in the contacts.

48.  Once K2 contacts are pulled in the K2 contacts 61 to 62 open removing power from the
K2 closing cail.

49. K2 normally closed contacts 51 to 52 open preventing the inadvertent energization of the
K1 closing coil. (electrical interlock)

50. K2 normally open contacts 53 to 54 close to provide indication to the el ectronic control
that the K2 contacts are connected to the load.
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LTI Automatic Transfer Switch Lesson: LTI Operation

e TR

A EB EC
OH3-19 S&TT 9/96 /

Onon T P T
‘ THLS JIRE_CONVECTED 1O NETTRAL OV 120V L T

pi-1 -4 \LPH

-t e Y2 - T —— = bl

| |

T A B C
IR (AR [ ! 3 }
Normal n C B | s3 __s3 Transfer Switch L1 L2 13
Voltage a1kl ] 4 K1
Sensing B8 | N g | J1-10_P1-10 NG NEUTRAL

AN
ransf

0 | : I'N
et er 53 K2 K1 ATS-N
} AL AN | J1-11 P1-11 A s 0 Vs ail a2
e RS (65 965 | J LS LS (5]
ki ki - T T

b 1
Normal 14°8 5 P4-
Connec: ted

K1 73] |74 EIIAE
53| [s4 Lo
L & ~“| L CUSTOMER
53V 54 KI— ke~ = LB LOAD
N
N 84 84| L ¢ ) CABLES
___

I KL K2 =

T

|

|

|

Il

|

|

}

|

|

|

|

Atke 53 | =
Mmos | g g | 51\N\52 MDL [i® [k T

| 71-3 *P1-9 (69) (66) |CC -
| A ATS-E
|

I

|

|

|

|

|

|

|

|

|

|

Emergency 47 o\ P4-7 |
Connected = 7 |
f

|

24 voc 1465,y P46

4
e
S
I’
[

110
[
1’

‘I

Transter } 53 K2
Energency amBes TN (12 51V g2
Voltage HERNIEH '
Sensing Atk | L L 13
a N I 16 14
A1TB2-1 AlTB2-4 | 53 53
| 15 13
|
_ ~ IManual Override
Jite I |(Optonal) ;N
Pl LPg = ——— [ TAIS WIRE CONNECTED TO NEOTRAL ON T20V L= UNITS.]

LTI Emergency Trip Coil Energized (Normal Power Returns)

51 K2 contacts are pulled in and connected to the load.

52.  Normal sourceis available

53.  Transfer contacts A1K1 close.

54.  Contacts S3 7 to 8 are closed in the auto mode compl eting the circuit to K2 contacts
73to 74. K2isdtill latched so K2 normally open contacts are still closed.

55.  Thiscompletes the path to K2EL1 trip coill.

56.  Contacts S3 5 to 6 are closed in the auto mode compl eting the path to normally closed K1
contacts 61 to 62. K2 normally open contacts 83 to 84 are still closed. Thecircuit is
complete to K2A2 trip cail

57.  K2TC energizes and opens the K2 contacts.

58. K2 normally open contacts 53 to 54 are now open.

59.  Theload is not connected to either source.
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Lesson: LTIl Operation

LTHI Automatic Transfer Switch

&

1-1
1-1

B

-4 [p1-7
1-4 [31-7

j181-1

Er

ALTE2-1

-6
P16

fr81-4

I
gB1-7 |

rma (3 C B g 53
age 2
5109 & e | lg
N

| J1-10_PI-10

N

Transfer Suitch

«
D.ls

| 1111 P11t

S
A @ «
N\

(53] WEB) 1]

mergency J4-7 o P4-7
Comnected
24 VDC enbiiainge Yl

ALTE2-6

rrrrrrrr

AITB2-4

|5

mergent ATEs N 12

oltage

ensing Atke |

a Nle | 18 14

| 1
|
|

I N |10

K1 K2

T3 P19

51 I 52 maz
(65) | (66) Icc
AT

IManual Overry
|(0ptional)

T
|
|
|
.
|
|
t
L
[l
|
|
|
|
[
|
|
[7-12 Pi-12
|
|
|
|
|
|
|

THIS WIRE CONNECTED T0 NEUTRAL ON 120V L=N ONITS

\ OH3-20

LTHI Normal Closing Coil Energized (Normal Connected)

60.

61.

62.

63.

65.

66.

A
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X

X

X = CLOSED

S&TT 9/96 /

A1K1 contacts are closed. S3 contacts5to 6 and 7 to 8 are closed.

K2 normally closed contacts 51 to 52 are closed completing the circuit to K1A1 closing

coil.

K1 normally closed contacts 61 to 62 are closed completing the circuit to K1A2 closing

coil.

K1CC closing coil energizes pulling in the contacts.

Once K1 contacts are pulled in, the K1 contacts 61 to 62 open removing power from the
K1 closing cail. (cutout switch)

K1 normally closed contacts 51 to 52 open preventing the inadvertent energization of the
K2 closing coil. (electrical interlock)

K1 normally open contacts 53 to 54 close to provide indication to the electronic control
that the K1 contacts are connected to the load.
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LTI Automatic Transfer Switch Lesson: LTI Operation

Activity: LTIl Contactor Operation Quiz

Take approximately five minutes to answer the following questions.

1. The maximum voltage that can be measured on the electronic control board is ?

2. The maximum voltage on the electronic control is measured between ?

3. What single, most important thing must happen before the K2 closing cail is
energized?

4. The S3 switch provides what feature?

5. K1 contacts 61 to 62, shown on drawing 626—2242 page 2 of 5, provide what type of
protection?

6. K2 contacts 51 to 52, shown on drawing 626—2242 page 2 of 5, provide what type of
protection?

7. K1 and K2 contacts 53 to 54 provide what feature?

8. If the K2 contactor is not mechanically or magnetically latched, what contacts are
not included in the schematics shown on pages 3-21,22,23,24 of the Participant’s
Guide?

9. If the Emergency source is available and S3 contacts 13 to 14 and 15 to 16 are

closed, what will happen to the load?
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