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12.0 TRANSFER/BYPASS SYSTEMS

12.1

Transfer Switch Basics

A)

2)

.3)

The automatic transfer switch (ATS) is the "heart” of the Standby
Power Generation system or Emergency Power System. it is the
first (and last!) link in the emergency power supply network. The
ATS must: :

(a)  Sense the out of limits condition of the normal power source.
(b) Initiate the starting of the generator set.
(c)  Disconnect the normal source from the load.

(9) Connect the generator set source to the load when its output
is within acceptable limits (transfer load).

(e) Sense the return and stabilization of the normal source to
within the desired limits.

(f) Retransfer loads from the generator set to the normal
source.

(g) Provide off-load cool-down period for the generator set.
(Optional)

{h) Signal the generator set to stop.
In addition to the foregoing control and switéhing functions the ATS
must also:

(a) Positively isolate the two sources to ensure no possibility of
inadvertent paralleling.

(p)  Allow (and withstand) system fault currents to pass through
the switch contacts and power conductors from the source to
the fauit location.

There are many manufacturers and types of transfer switches.
Some of the common transfer mechanisms utilized are:

(a8) Interlocked Contactors. This scheme utilizes two standard
industrial electrical contactors or motor starter contactors.
Two contactors are mounted together and are mechanically
and electrically interlocked so that only one contactor can
be closed at any one time. Reversing motor starters are
similarly arranged and it is common to utilize a standard




reversing motor starter as the basic mechanism far a
transfer switch. .

This type of switch is commonly built up using a wide variety
of reversing contactors.

— Allen Bradley

- MTE

— Kiockner Moeller

— Westinghouse

- GE

— efc.

NORMAL EMERGENCY NORMAL EMERGENCY

N Y

LW

¢ ¢
7 7 (é INTERLOCK (b
. N OE .
ATS '
w AH— i
NON < E
LOAD LOAD
(@) TWO POSITION ATS (b) BREAKER TYPE ATS
FIGURE 12.1.1

(b} Breaker Type ATS. Mechanically interlocked electrically
operated dual circuit breakers or switches. These are .
commonly non automatic (no therma! trips) molded case
breakers or switches with single or multiple yoke drive arms
or a walking beam type operator. These designs inherently
incorporate a mechanical interlock means within the
mechanical linkages or placement of the breakers/switches.
Most common are. Thomson Technology Inc. and
Westinghouse Robonic. Many manufacturers use the basic
Robenic mechanism with their own controls. Klockner




Moeller, Zenith, ITE and others also build ATS's with similar
arrangement.

(©) Two Position ATS. Transfer contacts specifically arranged
for ATS duty. Usually two sets of contacts on a commion
operating arm {or two mechanically linked operating arms)
with a solenoid or motor operated positioner. Contacts are
arranged so that ane set opens befcre the other set closes.

This arrangement is typical of Asco electric Co. ATS's.
Other firms such as Zenith, Onan, efc. build similar devices.

(d) High voltage transfer switches typically utilize appropriate
standard high voltage contactors or power circuit breakers.
Devices are arranged so as . to permit mechanical
interlocking.

(e} Low voltage transfer arrangements can also be built up
using interlocked power circuit breakers.

12.2 Transfer Switch Sensing/Control Systems

1)

®

2)

Normal source voltage sensing may be achieved in a vanety of
ways. The requirements are:

(a) Sense each line to line (or line to neutral) phase voltage.

(b)  Provide for initiation of start up and transfer to generator
source when any phase voltage deviates from normal by
some amount.

() Relay(s) must sense when all phases return to within the
normal range.

Commercially available transfer switches usually include adjustable
low voltage sensing relays (VSR). The VSRs are typically adjusted
to pickup when the source voltage rises above 80% of nominal.
The VSRs are typicaily adjusted to allow dropout should the
sources voltage drop below 8C% of nominal. All phases are
required to rise above 90% of nominal before the system is
considered normal, however only 1 phase needs to drop below
80% of nomiral to become deemed out of limit.

Most systems utilize two relays to monitor 3 phases. These
provides adequate protection for most site applications. However
where 3 phase electric motors represent a large portion of the
connected load, 3 separate VSRs with close differential can be




utilized. However even 3 separate VSRs may not sense for s
partial low voltage condition on one phase. VSRs may not dropout
in this condition resulting from regenerative voltage or Back EMF
from a light loaded electric motor. Alternatively a 47N (phase
balance) relay can he added to sense for this condition. The 47N
relay can provide single phase protection for motors. Operating
electric motors with a L-L voltage differential greater than 5-6% .
(recommended max.) will result in an increase in current flow for
the motors to deliver the desired output. Premature motor failures

will result.
B C PT
VSR
Cb
VSR
@
. 4
VSR
2
FIGURE 12.2.2
3) Some systems utilize a “built-up” ATS consisting of reversing

contactors or power circuit breakers. This type of ATS may
incorporate a similar sensing arrangement as previously described
or may include a 3 phase under/over voltage relay such as the
Woestinghouse CP reverse phase voltage relay or a Basler BE1-
27/59/47 (underfover/neg. sequence} relay. These relays can
provide for 3 phase monitoring with inverse time delay on low or
high voltage conditions. Voltage pickup peints are adjustable. The
inverse time delay is not adjustable. The greater the deviation from
the selpoint, the faster the relay will operate.




4)

6)

7)

The VSR contact(s) are used to initiate engine startup. There may
be an additional start delay timer included to allow a delay of 2 or 3
seconds to avoid startup on momentary excursions. (Particularly if
VSRs do not include time delay.)

In some applications the emergency source voltage is also
monitored, the same as normal source. If, while running, the
emergency voltage exceeds adjustable high and low limits the
generator set is shutdown. This monitoring is usually part of the
engine/generator sensing devices, and is not actually part of the
control or functioning of the ATS. It is an electrical protective
device in the generator set controls.

The ATS controls utilized, depend on the type of transfer
mechanism.

(a) Electrically held contactor type ATS's require continuous
control signal to maintain the required source. This is typical
of reversing contactor type ATS’s. These are typically
utilized on single phase and some low power non critical 3
phase applications.

(b}  Electrically operated, mechanically held ATS's require
momentary open/close or pulse signals to the appropriate
transfer mechanism. This is typical of TTIl, Robonic or Asco
type transfer switches.

(c) Electrically 6pefated, electrically tripped contactor or
breaker type ATS’s require momentary close signals and
momentary trip signals to both normal and emergency.

Some systems require that the normal source be immediately
disconnected on overvoltage conditions. This is readily
accomplished with electrically held or tripped breaker or contactor
type ATS’s. For mechanically held ATS's it entails special circuitry
or a separate device (such as an electrically operated normal
source breaker).

Depending on the application it may be desirable to also
immediately disconnect the ncrmal source on a low voltage
condition (rather than wait until emergency source is ready to
assume the load). Again the method employed will depend on the
ATS arrangement utilized.




12.3 Bypass System Basics

NORMAL LOAD EMERGENCY
\/ suepar |
e iy et S YT
/ ISCLATION
: ! : SECTION LOCAL
{ NORMAL (O ___NORMAL/Q ¢ [ __(VLOAD i GENERATOR
i 1SOLATE ( BYPASS ( | ( ISOLATE | ‘ ( CIRCUIT
' ; ? T T i T BREAKER
INTERLOCK
e, ——
-0 O -0 O
N E

*NOTE: SLIDE BAR ARRANGEMENT ALLOWS NORMAL BYPASS SWITCH
TO CLOSE ONLY IF LOAD ISOLATE SWITCH iS OPEN.

FIGURE 12.3.1

1)}  All transfer switches ultimately require service and maintenance.
The switch must then be isolated from live sources, and may
require physical removal. When connected loads cannot be
disrupted, some alternative route for power flow to the load is
required in order to service the transfer switch while maintaining
power supply to the load.

Figure 12.3.1 depicts a common arrangement where draw-out
breakers are utilized for the ATS. Two additional breakers are
required to achieve the bypass capability. This arrangement only
allows bypass with the normal source. The emergency source
cannot be utilized while the ATS is being serviced.

2) For some ATS's the bypass and isolation system requires a
somewhat different approach as shown in Figure 12.3.2. Again, this
arrangement does not allow for use of the emergency source
during ATS maintenance.

.3)  Another bypass isoiation arrangement which includes either
emergency or normal bypass is shown in Figure 12.3.3. This is of a
Bumpless arrangement. To provide the bumpless fransfer of the
current source, the alternate source isolate switch must first be
opened. Slide the slide bar to allow the bypass switch of the source
to be bypassed (i.e. NB to bypass Ni switch) to be closed, once




this breaker has been closed, the source and ioad isolate switches
can be opened. With the switches in these positions, the transfer
switch and it's controls are void of AC voltage. Should the power
fail during service, the 2 bypass switches can be utilized as a
manual transfer switch. The switches in the bypass arrangement
have the same withstand ratings as the switches in the transfer

switch.
) NORMAL EMERGENCY
N/
LOCAL
INTERLOCK GENERATOR
ARG LR EEEE P L L CIRCUIT
' ' BREAKER
—
&3 o» T «S o»4
FAS
NORMAL @ INTERLOCK /g LOAD
BYPASS ( 3 """"""""""""" (\?/
LOAD
FIGURE 12.3.2
LOCAL GENERATOR EMERGENCY
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{4 |SOLATION
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*NOTE: SLIDE BAR ARRANGEMENT ALLOWS BUMPLESS BYPASS FOR
EITHER EMERGENCY OR NORMAL SOURCE, AND PERMITS
MANUAL TRANSFER OPERATION WHILE SERVICING THE ATS.

FIGURE 12.3.3




4)  Bypass arrangements can be achieved with fixed or drawout
breakers or with manual switches. The system protection devices
and potential fault currents are a major factor in selecting the
bypass arrangement. A properly confirgured bypass arrangement
should remove all sources of vcltage from the transfer switch
controls and mechanism for servicing.

12.4 Low Voltage Systems (Under 750V)

1) The foliowing enclosed drawings depict some typical Low Voitage
transfer and bypass arrangements. Both single line and control
schematic diagrams are included for review and discussion.

12.5 High Voltage Systems (Over 750v}

1) Typical High Voltage transfer/bypass panel arrangements and
related power, control and metering schematics are shown on

enclosed drawings:

12.6 Thomson Technology Inc. Equipment

1) Thomson Technology Inc.(TTl) manufacture a complete range of
low and high voltage transfer switches (up to 15kV). These can be
supplied in various arrangements, electrically operated
mechanicaily held, stored energy air circuit breaker and contactor
type. A comprehensive arrangements of bypasses for the transfer
switches are also available. TTI transfer switches and bypasses
are specified and applied in a wide variety of applications. TTI
product data enclosed incluces:




.

12.7 Westinghouse Robonic and Derivatives

A1)

Westinghouse manufactures a low voltage Automatic Transfer
switch using two mechanically interlocked moided case circuit
breakers with an electrically operated (motor driven) walking beam
operating mechanism.

Westinghouse also markets the basic switching mechanism
(breakers, operator and interlock) to various electrical equipment
manufacturers. They in turn build a completed transfer switch using
their own sensing and controls, enclosure and optional accessories
mated to the basic Robonic mechanism. (These are not
Westinghouse Robonic transfer switches!)

Robonic switches (and derivatives) generally utilize non automatic
circuit breakers {no long time overload trips).

Various bypass arrangements can be utilized to permit service.

Actual schematic drawings must be utilized for service,
troubleshooting and adjustments.

12.8 Contactor Schemes

1)

2)

Electrically held mechanically interlocked contactor arrangements
are commonly utilized on a wide variety of systems, but typically
limited to low amperage ranges. Since 1978 when CSA's standards
were upgraded, contactor schemes have largely been eliminated
because they generally have inadequate withstand ratings and are
difficult to apply.

Suitable contactors (and reversing starter contactors) are available
from a number of manufacturers.

12.9 General

1)

The basic principles of all automatic transfer and bypass systems
are similar. The methods and equipment utilized to achieve the
results are many and varied. Different manufacturers using
identical components will often utilize different methods to achieve
the same result.

All ATS electrical and troubleshooting must commence with actual
diagrams and instructions for the specific ATS equipment.




12.10 Self Test

1.

A transfer switch must positively isolate the two sources from the
load at alt times and under all conditions. 0O TRUE & FALSE

in an automatic transfer switch the priority position is usually the:
/A (8 Normal source.
__{b) Emergency source.

()  Neutral or all open position.

A single phase 3 wire (properly called 2 phase) transfer switch
requires 3 voltage sensing relays to properly sense out of
tolerance supply conditions. O TRUE (A FALSE

Electrically held contactor type transfer switches require:
(@ Mechanical interlocks.

_____ (b) Continuous control power.

_ (o) Electrical interlocks.

The voltage sensing relays of an ATS should normally be set to
about: '
___ (a) 80% drop out, 110% pickup.

(b)  80% drop out, 90% pickup.
___ (c)  30% drop out, 6% pickup.

‘A transfer switch must have a frequency sensing relay on .the

normal and emergency sources, X TRUE O FALSE

The purpose of a transfer bypass system is to permit ATS
maintenance while powering the load. TR TRUE O FALSE

When using the bypass feature of a transfer and bypass panel, the
bypass system will automatically transfer to the alternate source if
one source fails. [ TRUE [ FALSE

An ATS of a critical emergency power system should be
functionally tested:

X (a)  Weekly.

(& Monthly.

_ (e  Annually.

____(d) Atieastevery 5 years.
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TSC 800 TRANSFER SWITCH CONTROLLER

3y

1. INSTALLATION

1.1.

1.2.

GENERAL INFORMATION

Installations should be done in -aécordapce
with -all ‘applicable -electrical- fegulation
codés as required: - ',.-j_ -

The following installation guidelines are provided for general information only
pertaining to typical site installations. For specific site installation information, consuit
Thomson Technology Inc. as required. Note: Factory installations of TTI supplied
transfer switches that have been tested and proven may deviate from these
recommendations.

NOTES TO INSTALLER
If the transfer switch has programmable/multi-tap system vol'tage capability (refer to

electrical schematic), confirm the transfer switch has been configured for the system
voltage.

WARNING

Failure to confirm and match transfer

switch voltage with the system voltage™

could cause serious equipment damage.

If the transfer switch requires reconfiguring, the TSC 800 controller will require
reprogramming as well.

CAUTION!!!
All installation and/or service work performed must be done by qualified
personnel only. Failure to do so may cause personal infury or death.

PM 049 Rev 5 00/07/31 1 Thomson Technology inc.




TSC 800 TRANSFER SWITCH CONTROLLER

1.3.

1.4,

MOUNTING LOCATION/INSTALLATION
The TSC 800 transfer controller is designed for mounting directly onto a transfer
switch door. Considerations should be given for the following:

The controller should be installed in a dirt free, dry location away from extreme
heat sources. ’

The LCD window should be installed at an optimum height for operator viewing.

Adequate space should be provided around the rear of the TSC 800 circuit
board for control wiring.

Verify that the intended AC voltage input to the controller does not exceed the
maximum allowable level on the control panel door as per the applicable control panels
certification standard.

‘The TSC 800 controller can be insta'lted onto a door of a transfer switch using two

different methods:

¢ The first method requires a special door cutout for the LCD display and LED's
as shown in FIGURE 5. This mounting method requires the Lexan faceplate
to be mounted directly onto the door of the transfer switch enclosure via its
adhesive tape on the rear of the Lexan. The controller must be disassembled
to mount on the door, then re-assembled.

* The second method of controller mounting requires a factory supplied adapter
faceplate as shown in FIGURE 6. This method only requires a simple large
rectangular hole to be cut out of the door ‘as shown in FIGURE 6(a). The
controller is then inserted into this hole and the faceplate is mounted on top of
the door with studs as supplied with the faceplate. Note: #8-32 AWG nuts will
be required to attach the faceplate to the door.

AC VOLTAGE SENSING INPUT

The TSC 800 can accept direct AC voltage sensing inputs on the generator and utility
supplies from 120-600Vac (nominal). Note: Direct input voltage sensing can only be
used when the system utilizes a 3 phase, 4 wire distribution system which has the
neutral conductor solidfy grounded. For 3 phase, 3 wire systems (i.e. no neutral) or
high voltage systems, potential transformers must be used. Refer to FIGURES 1-4 for
voltage sensing connections.

PM 049 Rev 5 00/07/31 . 2 Thomson Technology Inc.
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TSC 800 TRANSFER SWITCH CONTROLLER

1.5.

1.6.

AC CONTROL POWER INPUT

The TSC 800 is factory supplied for either 115Vac or 230Vac (nominal) control power
input voltage. |ndependent AC control power is required from both utility and
generator supplies. AC control power is utilized for internal TSC 800 control circuits
and external control device loads. The TSC 800 requires approximately 12VA AC
power for internal control circuits. The maximum external load is limited by output
contact ratings (i.e. 10A resistive, 120VAC). Total AC control power requirements for
each supply must be determined by adding both internal and external load
requirements.

FOUR POSITION TEST SWITCH INPUTS (FTS4)

The function of the Four Position Test Switch Input is to allow operators to select
various operating scenarios for test or maintenance purposes, inaddition to the use of
the faceplate mounted pushbuttons. '

NOTE: When an external FTS4 switch is used, the TSC 800 operation as selected
from the faceplate pushbuttons will be overridden.

OFF: Disables the engine start output from the transfer switch. If the
primary source is available, and within normal fimits, the TSC 800
will initiate a transfer to the primary source. The transfer switch will
not automatically transfer to the secondary (alternate) source should
the primary source fail.

AUTO: All automatic functions are enabled.

ENGINE START: (No load test) An engine start signal will be initiated and will remain
on until the FTS4 is placed in another position. The engine will start
if the engine’s auto start controller is in the "Auto” mode. If the
primary source fails in this mode, and the secondary source is within
parameters, the TSC 800 will initiate a transfer to the secondary
source.

TEST: (Full load test) A primary source failure is simulated and an engine
start signal will be initiated. When the secondary source is within
normal limits, the TSC 800 will initiate a transfer to the secondary
source. The system will remain in this state until the FTS4 is placed
in another position or the secondary supply fails. Upon a secondary
supply failure, if the primary supply is available, the TSC 800 will
initiate a transfer to the primary supply.

PM 049 Rev 5 00/07/31 3 Thomson Technology inc.




TSC 800 TRANSFER SWITCH CONTROLLER

1.7. OUTPUTS

The TSC 800 provides the following types of output circuits:

Engine Start Contact Isolated Form C contact (10A, 120VAC Resistive)
Programmable Qutput Contact isolated Form C contact (10A, 120VAC Resistive)
Transfer to Utility Output 120VAC', 10A (Resistive) powered output contact
Transfer to Generator output 120VAC’, 10A (Resistive) powered output contact
Prefpost-transfer to utility 120VAC’, 3A (Resistive) powered output contact
Pre/post-transfer to generator ~ 120VAC', 3A (Resistive) powered output contact
Load on utility 120VAC', 3A (Resistive) powered output contact
Load on generator 120VAC’, 3A (Resistive) powered output contact

"Note: Output voltage i dependent upon AC control power input voltage (i.e. 120VAC or 230VAC
ngminal).

Interposing retays are required between the TSC 800 outputs and the end device if

loads exceed the output current rating. ,

Transient suppression devices are required for all inductive devices sharing wiring or if
physically located near the transfer switch controller.

For AC operated relays or solenoids, use a suitably rated metal oxide varistor (MOV)

or capacitor/resistor suppressor.

PM 049 Rev 5 00/07/31 4 Thomson Technology Inc.
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TSC 800 TRANSFER SWITCH CONTROLLER

TSC 800 A B C N

YOLTAGE INPUTS

S00VAC L-L, 347VAC L-N
480VAC L-L, 277VAC L-N
380VAC L-L, 220VAC L-N
208VAC L-L, 120VAC LN

PT REQUIRED FOR TRANSFER SWITCH MECHANISM POWER
- MUST-BE SIZED TO SUIT POWER REQUIREMENTS).

FIG:1
30, 4W 208/380/480/600VAG DIRECT SENSING

NOTE: UTILITY VOLTAGE SENSING AND
CONTROL POWER SHOWN ONLY.

TSC 800 L1 L2 N

NGO CONNECTION

VOLTAGE INPUTS
240VAC L-L, 120VAC L-N

FIG:2
19, 3W 120/240VAC DIRECT SENSING

NOTE: UTILITY VOLTAGE SENSING SHOWN ONLY.

TSC 800
A B C N

GRD

SECONDARY PT VOLTAGE

208VAC L-L, 120VACL-N
120VAC L-t, BOVAC L-N

PT REQUIRED FOR TRANSFER SWITCH MECHANISM POWER
(MUST BE SIZED TO SINT POWER REQUIREMENTS)

FIG:3
33, AW WYE PT's

NOTE: UTILITY VOLTAGE SENSING SHOWN ONLY,

TSC 800
A B C

120 ;I .
120-.:315 :I -

—
20
&RD —1
GRo

SECONDARY PT VOLTAGE
120VAL L-L [NQ NEUTRAL)

NOTE: @B IS GROUNDED

PT REQUIRED FOR TRANSFER SWITCH MECHANISM POWER
(MUST BE SIZED TO SUIT POWER RECUWIREMENTS).

FIG:4
32, 3W DELTAPT's

NOTE: UTILITY VOLTAGE SENSING SHOWN ONLY.

GAENGINEERWRODUCTS\TSCB00M52619.VSD
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TSC 800 TRANSFER SWITCH CONTROLLER

1.8. EXTERNAL PANEL CONTROL WIRING

As a minimum, all control wiring shall conform to the local regulatory authority on
electrical installations. Specific wire sizes for typical circuits (of distances up to 1007t
(30m)') are as follows:

Utility or Generator Voltage Sensing #14 AWG (2.5mm°)

Transfer output signals #14 AWG (2.5mm°)
Remote Start Contact for Engine Controls  #14 AWG (2.5mm?)

' For distances exceeding 100 ft. (30m) consult Thomson Technology Inc.

1.9. REMOTE START CONTACT FIELD WIRING

Field wiring of a remote start contact from a transfer switch to a control pane! should
conform to the following guidelines to avoid possibie controller malfunction and/or
damage.

1.8.1. Remote start contact wires (2 #14 AWG (2.5mm?)} should be run in a separate
conduit.

1.8.2. Avoid wiring near AC powér cables to prevent pick-up of induced voltages.

1.8.3. An interposing relay may be.required if field wiring distance is excessively long
(i.e. greater than 100 feet (30m)) and/or if a remote contact has a resistance of
greater than 5.0 ohms.

1.8.4. The remote start contact must be voltage free (i.e. dry contact). The use of a
“powered” contact will damage the transfer controller.

1.10. COMMMUNICATION CABLE
Communication cable wiring from the controller's com port must be suitably routed to

protect it from sources of electrical interference. Guidelines for protection against
possible electrical interference are as follows:
» Use high quality, 8 conductor shielded cable only with drain wire grounded at

the controller end only.

e Route the communication cable at least 3 M (10°) away from sources of
| electrical noise such as variable speed motor drives, high voitage power
‘ ‘ conductors, UPS systems, transformers, rectifiers etc.

e Use separate, dedicated conduit runs for all communication cables. Do not
‘ * tightly bundle communication cables together in the conduit. Conduit should be
ferromagnetic type near sources of possible electrical interference. The entire
length of conduit should be grounded to building earth ground.

PM 049 Rev 5 00/07/31 6 Thomson Techrnology Inc.
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TSC 800 TRANSFER SWITCH CONTROLLER

* When communication cables must cross over low or high voltage AC power
conductors, the communication cables must cross at right angles and not in
. parallel with the conductors.
For additional information on protection against electrical interference, contact TTI
factory.

1.11. FACEPLATE MOUNTING DIMENSIONS
Refer to FIGURE S for the TSC 800 faceplate mounting dimension information.
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TSC 800 TRANSFER SWITCH CONTROLLER
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1.12. DIELECTRIC TESTING
Do not perform any high voltage dielectric tésting on the transfer switch with the TSC
800 controller connected into the circuit as serious damage will occur to the controller.
All AC control fuses or control circuit isolation plugs connected to the TSC 800 must be
removed if high voltage dielectric testing is performed on the transfer switch.

PM 049 Rev 5 00/07/31 8 Thomson Technology Inc.
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2. DESCRIPTION

The TSC 800 controller utilizes microprocessor-based design technoiogy which provides high
accuracy for all voltage sensing and timing functions. The TSC 800 is factory configured to control all

the operational functions and display features of the automatic transfer switch. All standard and

optional control features of the TSC 800 are fully programmable from the front panel LCD display and

are security password protected. The LCD display screen prompts are in plain English, providing a

user-friendly operator interface with many display options available.

The microprocessor design

provides many standard features which were previously only available as add-on optional features.
The TSC 800 controller consists of two parts; a Lexan faceplate which is mounted externally on the
transfer switch door, and a printed circuit board (PCB) which is mounted inside the transfer switch

door.

.

AUTOMATIC TRANSFER CONTROLLER
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uTILITY
SUPPLY

MODEL TSC 800

\

LAMP TEST
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EXIT
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i
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FIGURE 7
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2.1. LEXAN FACEPLATE

The Lexan faceplate is shown as in FIGURE 7. The Lexan pushbuttons are connected to the
main PCB via plug-in ribbon cable. The main features of the Lexan faceplate are described
as follows with reference to FIGURE 7.

1) LCD viewing window. The LCD display is mounted on the main PCB which is visible
from the lexan faceplate. ' '

@ EXIT push-button. The EXIT function is used to scroll backwardé through the status
menus or programming prompts to the previous item. The EXIT function is used to
“exit” the programming menu by hoiding this button down for approximately 2 seconds
while in the programming mode.

@ DECREMENT push-button. The DECREMENT function is used to change a
programming value while in the programming mode. When this push-button is held
down, the displayed value will be “decremented” to a lower value as desired. Note: The
longer the push-button is held down, the faster the value will be decremented.

@ INCREMENT push-button. The INCREMENT function is used to change a
programming value while in the programming mode. When this push-button is held
down, the displayed value will be “incremented” to a higher value as desired. Note: The
longer the push-button is held down, the faster the value will be incremented.

® ENTER push-button. The ENTER function is used to scroll forwards through the status
menus or programming prompts to the next item. The ENTER function is used to
“enter” a programming or .test mode as well as-accepting changed programming
values. Note: In the programming mode, the longer the ENTER push-button is held
down, the faster the next menu prompt will appear.

® Load on Utility supply LED light viewing window

Load on Generator supply LED light viewing window

‘ 2.1.1. LAMP TEST

A lamp test feature is provided to test all LED lights as well as the LCD display. To
activate the lamp test feature, simultaneously push the INCREMENT and
DECREMENT push-buttons. All LED's and LCD display should illuminate for
approximatetly 2 seconds then return to their original status.

. !

PM 048 Rev 5 00/07/31 10 Thomson Technology Inc.
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FIGURE 8

2.2. PRINTED CIRCUIT BOARD

The printed circuit board (PCB) is shown in FIGURE 8. The PCB contains the following user
interface items:

PM 049 Rev 5 00/07/31 i1 Thomson Technology inc.
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2.2.1. VOLTAGE SELECTION

The voltage selection is made via two connector plugs which are located on the PCB .
and are identified as HD1 and HD2. A different plug assembly is required for a voltage
change.

The TSC 800 is factory configured for a specific power supply voltage input as
designated by voltage header plugs labeled as follows:

115V - designates a 115V power supply input voltage

230V - designates a 230V power supply input voltage

2.2.2. TERMINAL BLOCKS

Three terminal blocks are located on the PCB as follows:
TB1  high voltage sensing terminal block (120-600VAC)

R WARNING - "o 7 e td
Voltage sensnng c:rcu:ts are capable of lethal \foltages whlle

energlzed Standard safety procedures should be followed and
be performed by qualified. personnel only Fallure to'do. SO may
cause personnel injury and/or death '

TB2 transfer control terminal block for output contacts and low voltage inputs .
TB3 transfer control terminal block for 115/230v input and output circuits

2.2.3. DIAGNOSTIC LED'S

The TSC 800 controller provides four diagnostic LED lights which are mounted on the
rear of the printed circuit board as per FIGURE 8. Their functions are described as
follows:

WATCHDOG This LED flashes on and off at irregular intervals which
indicates that the microprocessor is functioning normally.

‘ TRANSFER TO UTILITY This LED is illuminated whenever the TSC 800 is initiating a
‘ Transfer to Utility signal.

TRANSFERTQ GEN  This LED is illuminated whenever the TSC 800 is initiating a
Transfer to Generator signal.

ENGINE START This LED is illuminated whenever the TSC 800 is initiating a
Engine Start signal.
Note: All LED's will be illuminated whenever a lamp test function is performed. . ~
PM 049 Rev 5§ 00/07/31 12 Thomson Technology Inc.
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2.2.4. COMMUNICATION PORT
A communication port is provided to interconnect to a remote communication system

for remote monitoring and control of the transfer switch. Refer to section 3 for
additional information.

2.2.5. CONTRAST ADJUSTMENT

A contrast adjustment potentiometer is located on the PCB and is factory set for
ambient temperatures of 15° to 30° Celsius. For different ambient temperatures,
consult the factory for adjustment procedures.

REMOTE COMMUNICATION OPTION

The TSC 800 transfer switch controller is available with an optional remote communication
feature. The remote communication feature allows a TSC 800 controller to be monitored and
controlled from a remote location via serial communication link to a personal computer (PC).
PC’s may be connected locally via serial communication cable to the TSC 800 or remotely via
modem and telephone systems. Remote communication can be via customer supplied
equipment or with an external communication interface module (CIM) as manufactured by
Thomson Technology Inc.

NOTE:

The CIM module may be located in the engine control panel
provided the maximum distance between the CIM and TSC 800
controller is not exceeded as per the following information.
Refer to the installation section of this manual for further
information.

The CIM module utilizes an internal modem and contains Modbus™ protocal to interface with
different remote monitoring software programs. Refer to separate literature for detailed
information on the CIM module. The TSC 800 remote communication option must be ordered
and be factory enabled prior to shipment. The communication feature cannot be user enabled
once shipped from the factory. '

The TSC 800 communication port utilizes a RS422 data transmission signal which is directly
interconnected to the CIM module via 8 conductor, shielded cable with plug-in RJ45
connectors. Refer to FIGURES 9 & 10 for detailed information on direct connected or remote
connected PC applications with CIM moduie.

™ Trademarks belong to their respective parties.
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CiM
Communication
Interface Module
o e Transfer
Pott2A_ | Poids Controller
T Ly N “
RS 232 Signal ' . ' Shiesld?e‘:indcl;itgdw
15M (507 DC Power RJ45 connectors
maximum 8-35vdc
cable length
305M (1000
maximum
cable length
full modem **Communication cable wiring must be suitably routed to
cannector g:x::glr protect it from sources of electrical interference. Refer to

installation section for further information.

GAENGINEERPRODUCTS\TSCA0MWEE2621 VSD

FIGURE #9 TSC 800 WITH CIM MODULE & DIRECT CONNECTED PC (RS232)
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FIGURE #10 TSC 800 WITH CIM MOBULE & REMOTE CONNECTED PC
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. The TSC 800 RS422 communication port allows multiple TSC 800 controllers to be directly
interconnected together to form a single network system. Up to 10 TSC 800 controllers may

be interconnected to a single CIM module.

o NOTE.. - : L
TSC BOO oontrollers and MEC 20 englnelgenerator controllers
may be mtereonnected together wa the same commumcatlon
'network prowded the maximum’ number of controllers and
lnteroonnectlon dlstances are - not exceeded For addltlonal
lnformatlon referto assocnated product mstructlon manuals.

Each TSC 800 controller is programmed with an unique communication node address number
for the remote communication system to reference. The network system may be connected to
a local PC or to a remote PC via telephone system and CIM module. Refer to FIGURE #11
for a typical TSC 800 network system with CIM module.

N

CIM
Communication
Interface Module 8 conductor
el Shielded Cabla c/w
Phope RJ45 connectors ' TSC 800
Transfer
Por Port 38 Controller
Eg s #1
DC Power
Basvde I TSC 800
o0 Transfer
305M (1000
masimum Controller
cable length X #2
[ccooE
Madem Personal ‘ TSC 800
Computer : Transfer
Controller
**Communication cable wiring must be #3
suitably routed o protect it from sources of
electrical interference. Refer to installation .
section for further information. To additional TSC 800 controllers
X (maximum 10 total per network)

GAENGINEERIPRODUCTSITSCB00M52623.v5D

FIGURE #11 NETWORKED TSC 800 INTERCONNECTION DIAGRAM
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4. TSC 800 DISPLAY MENUS

The TSC 800 contains a Liquid Crystal Display (LCD) which is visible on the front faceplate. .
The LCD has preprogrammed display menus which may be selected by pressing the ENTER
or EXIT push-buttons in succession untii the desired menu is displayed. The display menu

types and order in which they are programmed are as follows:

v

SYSTEM TIME
MANUAL TEST MENU
PROGRAM MENU

SYSTEM STATUS ——®  TIMER COUNTDOWN ‘I
‘_

UTILITY SUPPLY MENU
GEN SUPPLY MENU

4.1. SYSTEM TIME MENU .

The system time menu is used to show current system time. The TSC 800 controller
uses its internal time clock to reference when an automatic exercising operation (if pre-
programmed} is to occur. To change the system time, refer to the “time clock
agjjustment" section of this manual.

LCD DISPLAY

SYSTEM TIME
MON?® 12:24:31°

® Displays the day of the week
@ Displays the current time in hours (24-hour clock): hour: min: seconds

PM 049 Rev 5 00/07/31 16 Thomson Technology Inc.
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4.2

4.3.

MANUAL TEST MENU

The Manual Test Menu may be selected to initiate a specific type of generator testing
operation.
The test sub-menus are organized as follows:

MANUAL TEST MENU NO
L— YES =T NONE
—— OFF LOAD
L ONLOAD
LCD DISPLAY
MAN TEST MENU -
. NO®

® Displays two messages which may be toggled between YES or NO by pressing the
INCREMENT push-button. Their functions are described as follows:

e NO Testing operation menu is disabled when NO is displayed.
« YES Testing operation menu is enabled when YES is displayed and
entered.

The following Test Mode options are provided:

NONE Testing operation is disabled when the NONE prompt is selected. To
terminate a previously-set testing mode, select NONE and enter.

OFF LOAD When OFF LOAD prompt is selected and entered, the generator will
immediately start and operate off load and will not permit a load
transfer. Note: If the utility supply fails during this test mode, the
generator will transfer on load. The generator will remain running until a
different test mode is selected and entered.

ON LOAD When the ON LOAD prompt is selected and entered, the generator will
immediately start and transfer on load. The generator will remain on
load until a different test mode is selected and entered.

TSC 800 PROGRAM MENU

The programming menu is used to access the TSC 800's programmable functions
such as time delays, voltage/frequency setpoints, calibration and time clock
adjustments.

PM 049 Rev 5 00/07/31 17 7 Thomson Technology inc.
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Access to the programming sub-menus can only be obtained with a security password
number. The sub menus are organized as follows: .

PROGRAMMING MENU =T NO
b— YES PASSWORD

LCD DISPLAY

PROGRAM MENU
RN - NO®

¢ Displays two messages which may be toggled between YES or NO by pressing the
INCREMENT push-button. Their functions are described as follows:

. NO  Programming sub-menus are disabled when NO is displayed.
. YES Programming sub-menus are enabled when YES is displayed.

4.4. SYSTEM STATUS MENU

The system status menu provides the operator with information as to current status of

both the utility and generator supplies. I

, NOTE:
The system status menu screen may be momentarily

replaced with a time delay countdown 'screen when a
transfer sequence is initiated. The display will
automatically return to the previous menu folfowing expiry

 lof the timing sequence.

The system status sub-menus are organized as follows:

UTILITY ] NORMAL
FAILED
READY

OFF
NORMAL

OFF LOAD TEST

ON LOAD TEST

GEN SW OFF

FAILED ®
STARTING

GEN =

[TTTTT]

PM 043 Rev 5 00/07/31 1 Thomson Technology inc.
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LCD DISPLAY

UTIL ‘NORMAL®

GEN OFF®

© Displays utility supply status conditions. There are three status conditions:

NORMAL

FAILED

READY

Load is on the utility supply and the utility's voltage and
frequency is normal.

Utility supply voltage and/or frequency is outside the nominal
programmed limits( i.e. failed condition).

Load is on the generator supply and the utility supply is
ready to transfer. This is a temporary condition due to either
a test mode being selected or during a utility return time
delay.

¢ Displays generator supply status conditions. There are seven status conditions as

follows:

OFF

NORMAL
OFF LOAD TEST

ON LOAD TEST

GEN SW OFF

FAILED

STARTING

Load is on the utility supply and the generator is off, ready
to start upon utility failure condition.

The generator is running due to a failed utility supply.

The generator is running off load due to manually initiated
test mode via the front-panel push-buttons or exercise
timer mode.

The generator is running on load due to a manually
initiated test mode via the front panel push-buttons or an
automatic test mode as programmed in the time clock

exercising menu.

The four position test switch has been set to the OFF
position, disabling generator starting and transferring
operation.

Generator is signaled to operate, however its voltage
and/or frequency is outside the nominal programmed limits
(i.e. failed condition).

Engine start signal has been initiated, and the TSC 800
sensors are waiting for generator voltage to build up.

PM 048 Rev 5 00/07/31
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4.6.

TSC 800 TRANSFER SWITCH CONTROLLER

TIMER COUNTDOWN MENUS

Timer countdown menus are automatically displayed when a specific time delay
function occurs during a transfer sequence. When a time delay begins, the LCD
display will indicate the time delay function name (e.g. GEN. START DELAY) and the
current time remaining in the countdown sequence. When the timing function is
complete, the LCD display will automatically change to either the next timing sequence
countdown display or return to the original system status screen menu.

LCD DISPLAY

GEN START
DELAY‘IJ 45 SEC“‘

@ Dispiays specific time delay function currently in operation
? Displays current time in seconds or minutes that are left in the specific timing
sequence.

- .NOTE:
Dunng a tlmer countdown sequence a dtfferent
dlsplay menu -may be selected by pressmg the
ENTER push-button. S '

The following timer countdown screens are provided:

GEN START DELAY XX SEC.
GEN WARMUP DELAY XX SEC.
GEN COOLING DELAY XX SEC.
UTILITY RETURN DELAY XX MIN.
PRE-TRANSFER DELAY XX SEC.
NEUTRAL DELAY XX SEC.
POST-TRANSFER DELAY XX SEC.

UTILITY SUPPLY MENU

The utility supply menu allows the operator to view the utility supply voitage and
frequency values. '

PM 049 Rev 5 00/07/31 20 Thomson Technology inc.
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LCD DISPLAY

»

UTIL. +<.60:0 HZ® . -
. 600%...600° - 600° ~

® Displays utility supply frequency in hertz (HZ). The frequency is displayed with a
resolution of 1/10 of a hertz.

@ Displays utility supply voltage as follows:
3-phase system: LINE TO LINE VOLTAGE--Phases Ato B
1-phase system: LINE TO LINE VOLTAGE--Phases L1to L2

Q

Displays utility supply voltage as follows:
3-phase system: LINE TO LINE VOLTAGE--Phases Bto C
1-phase system: LINE TO NEUTRAL VOLTAGE—-Phases L1-N

=3

Displays utility supply voltage as follows:
3-phase system: LINE TO LINE VOLTAGE--Phases C-A
¢ 1-phase system: LINE TO NEUTRAL VOLTAGE--Phases L2-N

4.7. GENERATOR SUPPLY MENU

. The generator supply menu allows the operator to view the generator supply voltage
and frequency values.

LCD DISPLAY

GEN 60.0 HZ®
600° 600° 6007

® Displays generator supply frequency in hertz (HZ). The frequency is displayed with a
resolution of 1/10 of a hertz.

® Disptays generator supply voltage as follows:
e 3-phase system: LINE TO LINE VOLTAGE--Phases A to B
o 1-phase system: LINE TO LINE VOLTAGE--Phases L1to L2

@ Displays generator supply voltage as follows:
» 3-phase system: LINE TO LINE VOLTAGE—Phases Bto C
e 1-phase system: LINE TO NEUTRAL VOLTAGE--Phases L1-N
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® Displays generator supply voltage as follows:
e 3-phase system: LINE TO LINE VOLTAGE--Phases C-A
» 1-phase system: LINE TO NEUTRAL VOLTAGE--Phases L2-N

5. OPERATING INSTRUCTIONS

To operate the TSC 800 controller and associated transfer switch using the front faceplate
push-buttons, refer to the following detaited operating instruction sub-section descriptions.

5.1. DISPLAY MENUS

The TSC 800 will display the last selected menu when normal utility or generator
power is energized. To view another display menu, press the ENTER push-button to
scroll to the next available menu. Keep pressing the ENTER push-button to view the
complete list of display menu types. Note that the menu list will automatically loop
back to the first menu item when the end of the list is reached.

5.2. TESTING INSTRUCTIONS

~ To perform a testing operation on the transfer switch using the front faceplate push-
buttons, follow the procedure listed below.

To Initiate the Test Mode:
* Using the ENTER push-button, scroll to the MANUAL TEST MENU.

» Using the INCREMENT push-button, select the YES message and press the
ENTER push-button.

e Using the INCREMENT push-button, select the ON LOAD or OFF LOAD test
option as required.

* Press the ENTER push-button.
To Exit the Test Mode:
s Using the ENTER push-button, scroll to the MANUAL TEST MENU.

e Using the INCREMENT push-button, select the YES message and press the
ENTER push-button.

» Using the INCREMENT push-button, select the NONE test option.

¢ Press the ENTER push-button.
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5.3. TIME CLOCK ADJUSTMENT

To adjust the TSC 800 controllers internal time clock, follow the detailed procedure
below. Note normal utility or generator power must be energized to enable adjustment.

* Using the ENTER push-button, scroll to the PROGRAM MENU.

» Using the INCREMENT push-button, select the YES message and press the
ENTER push-button.

* Press the ENTER push-button when the PASSWORD message is displayed.

e Using the INCREMENT push-button, select the current day of the week
message and press the ENTER push-button.

s Using the INCREMENT push-button, select the current hour of the day (i.e. 24
hour clock) and press the ENTER push-button.

¢ Using the INCREMENT push-button, select the current minute of the day
(i.e. 60 minute) and press the ENTER push-button.

s Press the EXIT push-button and hold for 2 second_s to exit the time clock
adjustment mode.

PROGRAMMING INSTRUCTIONS

Access to the programmable parameters of the TSC 800 Transfer Controller is via a security
password number. Three levels of security passwords are provided as described below:

READ ONLY MODE

User can view the programmable parameters only and cannot change any values.
The Factory default number for the read-only level is one (1).

READ / WRITE MODE

User can view and modify any programming parameter as required. The Factory
default number for the read/write level is two (2).

MASTER READ / WRITE MODE

User can view/modify any programming parameter as well as view/modify the security

password level numbers. Consult TTI factory for master password number if required.
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To enter the programming mode, follow the procedure as shown:

[PROGRAM MENU. . -

Select the Program Menu by scrolling through the display menus using the ENTER push-
button. When displayed, use the INCREMENT push-button to select the YES prompt and
push the ENTER button .

PASSWORD 2

Use the INCREMENT or DECREMENT push-buttons fo ramp the displayed number up or
down to the desired password access number. Press the ENTER push-button when the
correct number is displayed.

e .t NOTE: 7 o
|ifan |nva||d number is entered, programmlng access wsII be
Ilmlted to time clock. adjustment only. To exit the programrmng
mode, press the EXIT push -button and hold for two seconds

until'the display changes. ‘ .

When the programming mode is accessed, the programming parameters will be displayed in
the same order as the Programming Sheet. To skip over parameters that do not require
changes, push and hold the ENTER push-button until the desired function is displayed. The
EXIT push-button may be used to scroll backwards through the programming parameter ioop.

To change a programmed parameter, use the INCREMENT or DECREMENT push-buttons to
scroll through the available options or to adjust a value up or down to the desired number.
When the desired option or number is displayed, press the ENTER push-button to accept the
new value.

NOTE.:
If the programming mode is terminated before the last change

had been entered, the programming parameter will remain

unchanged.

To exit the programming mode, press the EXIT push-button and hold for two seconds until the .
display changes.
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6.1.

EXERCISE TIMER

The TSC 800 controller has a built-in exercise timer which is programmable for a
single occurrence, weekly exercise time period. The timer is fully programmable for
time of day, duration of the test and type of test mode (i.e. On-Load or Off-Load). The
exercise timer utilizes the TSC 800's internal time clock for referencing all timing
functions. The time clock has a 10 minute power reserve feature to retain correct time
settings during short duration utility power failures. Note: During any On-Load exercise
test mode, the transfer switch will automatically re-transfer back to the utility supply if
the generator set fails. To program the exercise timer prompts refer to the following
descriptions:

6.1.1. AUTO TEST START DAY

Select the day of the week (e.g. Monday, Tuesday, etc.) that the generator set is to be.
started to begin its exercise period.

6.1.2. AUTO TEST START HOUR

Select the hour of the day (i.e. 0-23 hour) that the generator set is to be started to
begin its exercise period.

6.1.3. AUTO TEST START MINUTE

Select the minute of the day (i.e. 0-59 minutes) that the generator set is to be started
to begin its exercise period.

6.1.4. AUTO TEST STOP DAY

Select the day of the week (e.g. Monday, Tuesday, etc.) that the generator set is to be
stopped following its exercise period.

6.1.5. AUTO TEST STOP HOUR

Select the hour of the day (i.e. 0-23 hour) that the generator set is to be stopped
following its exercise period.
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6.1.6. AUTO TEST STOP MINUTE

Select the minute of the day (i.e. 0 to 59 minutes) that the generator set is to be
stopped following its exercise period.

6.1.7. AUTO TEST MODE

Select type of test mode desired. Three test modes are available as follows:
6.1.7.1.NONE: The exercise test mode is de-activated.

6.1.7.2.0FF LOAD: The generator set will be started during the exercise period but
no transfer will occur. Note: the generator will transfer on load if the utility
supply fails during the test period.

6.1.7.3. 0N LOAD; The generator will be started and will transfer on load. Note:
During the On-Load exercise test mode, the transfer switch will automatically
re-transfer back to the utility supply if the generator set fails.

6.2. SYSTEM CONFIGURATION

The TSC 800 controller provides a flexible control system to allow specific operation
for a wide range of power distribution types. To program the system configuration,
refer to the following descriptions:

6.2.1. NODE ADDRESS

Set to unique controller address "(1-255) for use with network connected TSC 800

contrallers.
Note: This programming feature is only active when the remote communication option
is enabied. Default setting for single TSC 800 applications is 1.

6.2.2. SYSTEM VOLTAGE

Set to nominal system voltage as expressed in “phase to phase” voltage.(i.e. a
347/600 volt system would be entered as “600". The programmable range of values is
120V-15,000V.

6.2.3. VOLTAGE SENSING RATIO

For direct voitage sensing wiring connections from 208 to 600 vaits, enter a ratio of
“1:1". When potential transformers are utilized for voltage sensing, enter the
transformer ratio.(e.g. when using a 600:120 transformer, enter a ratio of “5:1".

6.2.4. SYSTEM FREQUENCY .
Set to nominal system frequency of either 50 HZ or 60 HZ.
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6.2.5. SYSTEM PHASES
Set to match the power distribution system used on the automatic transfer switch (i.e.
either 1 phase or 3 phase system).

6.3. VOLTAGE SENSING

The TSC 800 controller provides 3-bhase overvoltage and undervoltage sensing
on both utility and generator supplies. Each sensor is individually programmable for
pickup and dropout voltage setpoints (i.e. adjustable hysteresis) in addition to transient
time delay settings. To program the voltage sensing features, refer to the following
descriptions:
6.3.1.UTILITY UNDERVOLTAGE SENSOR PICKUP
Set to the desired utility undervoltage setpoint at which the internal voltage sensor
picks up (i.e. the sensor energizes to a normal state when the utility voltage is
above the setpoint). The setting is entered based on a phase to phase voltage
value within a range of 70% to 100% of nominal system voltage. Note: The
difference between the pickup and dropout setting is considered the dead band or

hysteresis value.

6.3.2.UTILITY UNDERVOLTAGE SENSOR DROPOUT
Set to the desired utility undervoltage setpoint at which the internal voltage sensor
drops out (i.e. the sensor de-energizes to an abpormal state when the utility

voltage is below the setpoint). The setting is entered based on a phase to phase
voltage value within a range of 70% to 100% of nominal system voltage. Note: The
difference between the pickup and dropout setting is considered the dead band or
hysteresis value.

6.3.3.UTILITY UNDERVOLTAGE SENSOR TIME DELAY (DROPOUT)
Select the desired utility undervoltage time delay setting. The setting is entered in
seconds within a range of 0 to 10 seconds. If no delay is required, set this time
delay to zero.

6.3.4.UTILITY OVERVOLTAGE SENSOR PICKUP
Note: This feature is optional and must be factory ordered with the transfer switch.

Set to the desired utility overvoltage setpoint at which the internal voltage sensor
picks up (i.e. the sensor energizes to an abnormal state when the utility voltage is
above the setpoint). The setting is entered based on a phase to phase voltage
value within a range of 100% to 130% of nominal system voltage. Note: The
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difference between the pickup and dropout setting is considered the dead band or
hysteresis value.
6.3.5.UTILITY OVERVOLTAGE SENSOR DROPOUT

Note: This feature is optional and must be factory ordered with the transfer switch.
Set to the desired utility overvoltage setpoint at which the internal voltage sensor
drops out (i.e. the sensor de-energizes to a normal state when the utility voltage is
below the setpoint). The setting is entered based on a phase to phase voltage
value within a range of 100% to 130% of nominal system voltage. Note: The
difference between the pickup and dropout setting is considered the dead band or
hysteresis value.

6.3.6.UTILITY OVERVOLTAGE SENSOR TIME DELAY (PICKUP)

Note: This feature is optional and must be factory ordered with the transfer switch.
Select the desired utility overvoltage time delay setting. The setting is entered in
seconds within a range of 0 to 5 seconds. If no delay is required, set this time
delay to zero.

6.3.7.GENERATOR UNDERVOLTAGE SENSOR PICKUP
Set to the desired generator undervoltage setpoint at which the internal voltage
sensor picks up (i.e. the sensor energizes to a normal state when the generator
voltage is above the setpoint). The setting is entered based on a phase to phase
voltage value within a range of 70% to 100% of nominal system voltage. Note:
The difference between the pickup and dropout setting is considered the dead

band or hysteresis value.

6.3.8.GENERATOR UNDERVOLTAGE SENSOR DROPOUT
Set to the desired generator undervoltage setpoint at which the internal voltage
sensor drops out (i.e. the sensor de-energizes to an abnormal state when the
generator voitage is below the setpoint). The setting is entered based on a phase
to phase voltage value within a range of 70% to 100% of nominal system voltage.
Note: The difference between the pickup and dropout setting is considered the
dead band or hysteresis value.

6.3.9.GENERATOR UNDERVOLTAGE SENSOR TIME DELAY (DROPOUT)
Select the desired generator undervoltage time delay setting. The setting is
entered in seconds within a range of 0 to 10 seconds. If no delay is required, set
this time delay to zero.
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6.4.

6.3.10.GENERATOR OVERVOLTAGE SENSOR PICKUP

Note: This feature is optional and must be factory ordered with the transfer switch.
Set to the desired generator overvoltage setpoint at which the internal voltage
sensor picks up (i.e. the sensor energizes to an abnormal state when the generator
voltage is above the setpoint). The setting is entered based on a phase to phase
voltage value within a range of 100% to 130% of nominal system voltage. Note:
The difference between the pick up and drop out setting is considered the dead
band or hysteresis value.

6.3.11.GENERATOR OVERVOLTAGE SENSOR DROPOUT

Note: This feature is optional and must be factory ordered with the transfer switch.
Set to the desired generator overvoltage setpoint at which the internal voltage
sensor drops out (i.e. the sensor de-energizes to a normal state when the
generator voltage is below the setpoint). The setting is entered based on a phase
to phase voltage value within a range of 100% to 130% of nominal system voltage.
Note: The difference between the pickup and dropout setting is considered the
dead band or hysteresis vaiue.

6.3.12.GENERATOR OVERVOLTAGE SENSOR TIME DELAY (PICKUP)

Note: This feature is optional and must be factory ordered with the transfer switch.
Select the desired generator overvoltage time delay setting. The setting is entered
in seconds within a range of 0 to 5 seconds. If no delay is required, set this time
delay to zero.

FREQUENCY SENSING

The TSC 800 controller provides under and over frequency sensing on both utility and
generator supplies. Each sensor is individually programmabte for pickup and dropout
frequency setpoints (i.e. adjustable hysteresis) in addition to transient time delay
settings. To program the frequency sensing features, refer to the following
descriptions: )

6.4.1.UTILITY UNDERFREQUENCY SENSOR
Note: This feature is optional and must be factory ordered with the transfer
switch.
Set to the desired utility underfrequency setpoint at which the internal
frequency sensor drops out (i.e. the sensor de-energizes to an abnormal state
when the utility frequency is below the setpoint). The setting is entered in a
frequency value within a range of 40.0 to 60.0 HZ.
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6.4.2,UTILITY UNDERFREQUENCY SENSOR TIME DELAY (DROPOUT)

Note: This feature is optional and must be factory ordered with the transfer

switch.
Select the desired utility underfrequency time delay setting. The setting is
entered in seconds within a range of 0 to 10 seconds. If no delay is required,

set this feature to zero.

6.4.3.UTILITY OVERFREQUENCY SENSOR

Note: This feature is optional and must be factory ordered with the transfer
switch.

Set to the desired utility overfrequency setpoint at which the internal frequency
sensor picks up (i.e. the sensor energizes to an abnormal state when the utility
frequency is above the setpoint). The setting is entered in a frequency value
within a range of 50.0 to 70.0 HZ.

6.4.4.UTILITY OVERFREQUENCY SENSOR TIME DELAY (PICKUP)

Note: This feature is pptional and must be factory ordered with the transfer
switch.

Select the desired utility overfrequency time delay setting. The setting is
entered in seconds within a range of 0 to 5 seconds. If no delay is required, set
this time delay to zero.

6.4.5.GENERATOR UNDERFREQUENCY SENSOR

Set to the desired generator underfrequency'setpoint at which the internal
frequency sensor drops out (i.e. the sensor de-energizes to an abnormal) state
when the generator frequency is below the setpoint). The setting is entered in
a frequency value within a range of 40.0 to 60.0 HZ.

6.4.6. GENERATOR UNDERFREQUENCY SENSOR TIME DELAY (DROPOUT)

Select the desired generator underfrequency time defay setting. The setiing is
entered in seconds within a range of 0 to- 10 seconds. If no delay is required,

set this time delay to zero.

~ 6.4.7.GENERATOR OVERFREQUENCY SENSOR

Set to the desired generator overfrequency setpoint at which the internal
frequency sensor picks up (i.e. the sensor energizes to an abnormal state when

_the generator frequency is above the setpoint). The setting is entered in a

frequency value within a range of 50.0 to 70.0 HZ.
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6.4.8.GENERATOR OVERFREQUENCY SENSOR TIME DELAY (PICKUP)

Select the desired generator overfrequency time delay setting. The setting is
entered in seconds within a range of 0 to 5 seconds. If no delay is required, set
this time delay to zero.

6.5. TIME DELAYS

The TSC 800 provides many time delay control functions which are individually

programmable as described below.

6.5.1.GENERATOR START DELAY

The generator (i.e. engine) start signal will be initiated following expiry of the
start delay timer. Select desired generator start delay time in seconds. The
range of setting is O to 60 seconds. If no delay is required, set this time delay
to zero. Note: The output relay is normally energized when the utility power is
within limits and de-energizes to start the generator.

6.5.2.GENERATOR WARM UP DELAY

“A transfer to the generator supply will be initiated when the voltage and

frequency are within limits and upon expiry of the warm up delay timer. Select
desired generator warm up delay time in seconds. The range of settings is 0 to
1800 seconds. If no delay is required, set this time delay to zero.

6.5.3.GENERATOR COOLDOWN DELAY

The generator (i.e. engine} cooldown period will be initiated once the load has
transferred from the generator supply. The engine start signal will be
maintained until expiry of the cooldown delay timer. Select desired generator
cooldown delay time in minutes. The range of settings is 0 to 30 minutes. If no
delay is required, set this time delay to zero.

6.5.4.UTILITY RETURN DELAY

The utility return delay period will be initiated once the utility supply has
returned within limits following a utility power failure condition. Select.désired
utility return delay time in minutes. The range of settings is 0 to 30 minutes. If
no delay is required, set this time delay to zero. Note: The utility return delay
will be bypassed should the generator fail during the time delay period.
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6.5.5.PRE/POST TRANSFER DELAY (LDC)

Note: This feature is gptional and must be factory ordered with the transfer
switch.

The pre/post transfer delay period will be initiated upon a impending transfer in
either direction. The pre/post transfer output relays will momentarily energize
(as per the pre-tfransfer time setting) prior to a load transfer and will stay
energized until the post-transfer delay time period expires. Select desired pre-
and post-delay time in seconds. The range of settings is 0 to 30 seconds. If
no delay is required, set this time delay to zero.

6.5.6.MINIMUM FIND NEUTRAL DELAY

The TSC 800 transfer control logic includes an adjustable time delay feature to
compensate for the minimum time that a transfer switch mechanism takes to
operate when load sensing voltage is lost due to a power failure. This time
delay is set to a time value which is approximately equal to the time that the
transfer mechanism typically takes to operate from one supply position to the
neutral position. This feature is factory set to match the specific transfer switch
mechanism as supplied with the unit.

6.5.7. MAXIMUM FIND NEUTRAL DELAY

The TSC 800 transfer control logic includes an adjustable time delay feature to
compensate for the maximum time that a transfer switch mechanism takes to
operate when load sensing voltage is used to detect the neutral position. This
time delay is set to a time value which is greater thén the typical time that the
transfer mechanism typically takes to operate from one supply position to the
neutral position. When the TSC 800 controller is supplied from the factory with
a TTI transfer mechanism the Maximum Find Neutral Delay will be factory set
for correct operation. Note: When the TSC 800 controller is supplied loose
without a transfer mechanism, the Maximum Find Neutral Delay function must
be user set for correct operation with the appicable transfer mechanism. For
applications using electrically held contactors, the Maximum Find Neutral Delay
function must typically be set for 0.0 seconds for correct operation.

6.5.8 NEUTRAL DELAY TIMER (NDT) -

The neutral delay time period will be initiated once both of the supply breakers
are open during a transfer sequence. Select desired neutral delay time in
seconds. The range of settings is 0 to 60 seconds. If no delay is required, set

o

PM 049 Rev 5 00/07/31

32 Thomson Technology Inc.




TSC 800 TRANSFER SWITCH CONTROLLER \

this time delay to zero. Note: The neutral delay will be bypassed should the
operating power fail for longer than the timer setting.

. NOTE: Model TS 890 transfer switches may use NDT timers which are
external to the TSC 800 controlier. In this case the TSC 800 NDT function is
not used and must be set at zero seconds. Refer to TS 890 drawings for
further information.

6.5.9. MAXIMUM TRANSFER TIME
The TSC 800 transfer control logic includes an adjustable time delay feature to

detect when a transfer switch mechanism fails to operate. This time delay is
set to a time value which is greater than the typical time that the transfer
mechanism typically takes to operate from one supply position to the opposite
supply position. This feature is factory set to match the specific transfer switch
mechanism as supplied with the unit.

6.5.10.TRANSFER FAIL
Note: This feature is user selectable in TSC 800 software version 1.3 {or greater),
The TSC 800 transfer controller contains a “TRANSFER SWITCH FAIL"
. detection feature which is user selectable for enabled or disabled. Operating

logic is as follows:

DISABLED: The “TRANSFER SWITCH FAIL" feature is disabled in this mode.
The TSC 800 controller will not verify that the transfer mechanism has operated
correctly.

ENABLED: The “TRANSFER SWITCH FAIL" feature is enabled in this mode.
The TSC 800 controller will verify that the transfer switch mechanism has
correctly transferred or is in the correct position. If the TSC 800 controller
senses an abnormal condition (i.e. load voltage and transfer switch position
contacts are not at the normal levels or states) the controller will activate an
alarm message to the LCD display. The transferring output signals from the
controller will be de-activated and the engine start contact will remain in its last
state {before the alarm was activated). The controller has an internal 30 sec.
timer to provide an alarm bypass to enable correct operating sequences. To

s reset the alarm condition, the “lamp test” function must be activated.
Note: The “TRANSFER SWITCH FAIL" feature will typically be enabled when
. supplied from the factory.
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6.5.11.TRANSFER LOGIC
Note: This feature is user selectable in TSC 800 software version 1.3 (or greater).

The TSC 800 transfer controller software contains a user selectable function for
type of transfer fogic required for specific applications. This feature will be
factory set for specific type of application and transfer mechanism used and
therefore should not require resetting.

Selectable operating logic is as follows: -

MAINTAINED: The TSC 800 transfer output signals will stay in the
‘MAINTAINED" energized state upon a source failure and will only de-energize
when the alternate source becomes available. Note: the transfer output signal
will de-energize upon a total loss of source voltage.

DROPOUT: The TSC 800 transfer output signals will “DROPOUT" (or de-
energize) when the connected source goes out of normal voltage or frequency
limits. The transfer output signal will only re-energize when the connected
source returns to normal limits.

6.5.12.PROGRAMMABLE OUTPUT

The TSC 800 transfer controller includes a standard programmable output
relay signal. The output relay energizes when one of the following conditions
occurs. Note: Only one function may be programmed.

LOAD ON UTILITY - Qutput energizes when the utility transfer

breaker is closed and load voltage is present.

LOAD ON GENERATOR Output energizes 'when the generator transfer

breaker is closed and load voltage is present.

LOAD SHED QOutput energizes when generator is on load and

frequency drops below underfrequency setpoint
for longer than the time delay setting.

UTILITY SUPPLY NORMAL Qutput relay energize-s when the utility supply is

energized and is within voltage and frequency
limits.

FAIL TO TRANSFER Output relay energizes when the transfer switch

mechanism fails to operate for the given time
delay period. Note: This output feature is only
activated when the “TRANSFER SWITCH FAIL”
feature is enabled. (Refer to programming item
#11 for additional information.)
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. 6.5.13.UTILITY FAIL CALLOUT -

When the remote communication option is enabled, this programming prompt
will appear. This feature may be enabled or disabled by programming
selection.

ENABLED: The controller will initiate a callout signal via the communication
port to a remote connected device when a Utility (Source 1) power failure is
detected. The callout signal will be reset when the Utility (Source 1) power
returns to normal condition.

DISABLED: The controller will not initiate a callout when a Utility (Source 1)
power failure is detected.

6.5.14.LOAD ON GENERATOR CALLOUT

When the remote communication option is enabled, this programming prompt
will appear. This feature may be enabled or disabled by programming
selection.

ENABLED: The controller will initiate a callout signal via the communication
port to a remote connected device when the load is connected to the generator
supply. The callout signal will be reset when the load transfers back to the
utifity supply.

DISABLED: The controller will not initiate a caliout when the foad transfers to
the generator supply.

6.5.15.TRANSFER FAIL CALLOUT

When the remote communication option is enabled, this programming prompt
will appear. This feature may be enabled or disabled by programming
selection.

ENABLED: The controller will initiate a callout signal via the communication
port to a remote connected device when the transfer switch fails to operate.
The callout signal will only reset when the “Fail to Transfer” alarm is manually
reset via local push-buttons or with the remote communication software.
DISABLED: The controller will not initiate a callout when a “Fail to Transfer “
alarm condition occurs.

6.5.16.AUTO TEST CALLOUT

When the remote communication option is enabled, this programming prompt
will appear. This feature may be enabled or disabled by programming
selection.
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ENABLED: The controiler will initiate a callout signa! via the communication
port to a remote connected device when a automated test is initiated at the
controlter via the TSC 800 exercise time clock. The caflout signal will reset
when the Auto Test condition is terminated.

DISABLED: The controller will not initiate a callout an Auto Test condition is
initiated.

6.5.17.MAN TEST CALLOUT

When the remote communication option is enabled, this programming prompt
will appear. This feature may be enabled or disabled by programming
selection.

ENABLED: The controller will initiate a callout signal via the communication
port to a remote connected device when a manual test is initiated at the
controller via the TSC 800 push-buttons or external control switch. The callout
signal will reset when the Manual Test condition is terminated.

DISABLED: The controller will pot initiate a callout a Manual Test condition is
initiated.

6.5.13.SWITCH NOT IN AUTO CALLOUT

When the remote communication option is enabled, this programming prompt
will appear. This feature may be enabled or disabled by programming
selection.

ENABLED: The controller will initiate a callout signal via the communication
port to a remote connected device when the TSC 800 controllers’ operating
mode is “Not In Auto” as locally selected via the four position external control
switch. The calfout signal will reset when the control switch is returned to the
Auto position.

DISABLED: The controller will not initiate a callout if the TSC 800 controller is
not in the Auto mode of operation.

6.5.19.BACK LIGHT TIME OUT

The LCD back light function can be programmed so it will automatically turn off
after the selected time.

6.6. VOLTAGE SENSING CALIBRATION

Voltage sensing calibration for the utility, generator and load sensors is provided by the
TSC 800 software program. All voltage sensing circuits are factory calibrated to
specific voltage levels prior to shipment of the transfer switch.

te
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Should field calibration of any voltage. sensing circuit be required, the following
procedure may be used.

6.6.1.

WARNING
Voltage sensing circuits are capable of lethal voltages while
energized. Standard safety procedures should be followed and
be performed by qualified personnel only. Failure to do so may
cause personnei injury and/or death.

GENERAL

6.6.1.1.To access the TSC 800’s software programming loop for programming,
the program menu must be selected, the YES prompt entered and
read/write security password leve! (or higher) must be entered.

6.6.1.2.0nce the programming loop has been accessed, scroll to the voltage
calibration screens as shown below.

UTIL AB® ZERO®

‘99°  600V®

Displays the selected supply’s phase voltages o be calibrated.
® Displays the type of calibration function, either ZERO or SPAN.

Displays the calibration correction factor number (0-255) used to
obtain the correct voltage reading. Note: To correctly calibrate any
of the voitage sensors, the ZERO function must be calibrated before
the SPAN function.

Displays the actual voltage measurement which will be the same
value as shown on the TSC 800 display menus for generator or utility
supplies. This voltage reading may be calibrated higher or lower by
changing the correction factor number.

NOTE:

To accurately calibrate the TSC 800’s voltage
sensors, an external test voltage meter is
required, with an accuracy of 0.5% or better.
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6.6.2. UTILITY VOLTAGE CALIBRATION

To adjust the utility supply voltage sensors, perform the following procedure:

6.6.2.1.2ZERO CALIBRATION

6.6.2.1.1.Energize the generator supply to power up the controller and
de-energize the utility supply.

6.6.2.1.2.5croll to the desired utility supply voltage phases with the
ZERO function selected.

6.6.2.1.3.Use the INCREMENT or DECREMENT push-buttons to adjust
the correction factor number while observing the displayed
voltage level. Adjust the correction factor number to obtain 0
VAC on the display.

6.6.2.1.4. With the correct voltage displayed, press the ENTER push-
button to accept the correction factor number. Record the
correction factor number on the TSC 800 programming sheet for
future reference if required.

6.6.2.1.5.Repeat the above procedure for all remaining phases of the

utility supply as required.
6.6.2.2.SPAN CALIBRATION

6.6.2.2.1.Energize the utility supply voltage to the controller at nominal
level. The generator supply may be de-energized.

6.6.2.2.2.In the programming mode, scroll to the desired utility supply
voltage phases with the SPAN function selected.

6.6.2.2.3.Connect an external AC voltmeter of adequate voltage range
and accuracy to the TSC 800 controller terminal asscciated with
the voltage phases to be calibrated.
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. © L WARNING
Voltage sensmg cwcunts are capable of -lethal
voltages while energlzed Standard safety

‘procedures shoutd be fotlowed and be performed
by quallf ed personnel’ onfy Fallure o do SO may
cause personal injury and/or death.. ’

6.6.2.2.4.Use the INCREMENT or DECREMENT push-buttons to adjust
the correction factor number while observing the displayed
voltage level on the TSC 800. Adjust the correction factor
number to obtain an identical voltage reading as measured with
the external AC voltmeter.

6.6.2.2.5.With the correct voltage displayed, press the ENTER push-
button to accept the correction factor number. Record the
correction factor number on the TSC 800 programming sheet for
future reference if required.

6.6.2.2.6.Repeat the above procedures for all remaining phases of the
. utility supply as required.

NOTE:
Once the span calibration setting has been done,
do not readjust any zero calibration points as this

will cause incorrect voltage readings.
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7. TSC 800 PROGRAMMING DATA SHEETS

SUMMARY CONFIGURATION DATA SHEET

WORK ORDER #: REV. REV. DATE:

INITIATED BY: CUSTOMER: DEFAULT PROGRAM #:
DATE: PROJECT: TPS VERSION:

NOTES:

SYSTEM AC VOLTS: CONTROL TYPE:

O UTILIY AC VOLTAGE
O UTILITY AC FREQUENCY

] EN AC VOLTAGE
O GEN AC FREQUENCY

0 Level 1 Features
+ 3 phase Uiility (SRC 1) Undsrvoltage Sensing
« 3 phase Gen (SRC 2} Undervoltage Sensing
e Generator Underfrequency Sensing

« Generator Start Delay Timer

»  Generator Cooldown Timer

«  Utility Return Timer

«  Generator Warm-up Timer

*» Autematic Exercise Timer

« Neutral Detay Timer

O Level 2 Features {Level 1 features plus)

e Utility/Gen 3 Phase Overvoltage Sensing

¢  Utility Overfrequency Sensing

3 Level 3 Features (Level 1& 2 features plus)

. Dua! Source Logrc

OUTPUT FUNCTION
O Load on Gen

O Load on Utility

0 Utility Normal

0 Transfer Fail

OUTPUT NAME
O Programmable Output

0O Load Shed

O Utility/Gen 3 Phase Overvoltage Sensrng
O Utility Overfrequency Sensing

O Load Disconnect Contact

O COM Port Enabled
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8. MAIN MENU PROGRAMMING SHEET

PARAMETER VALUE RANGE

LOW  HIGH

CONTROL TYPE STD ATS /DUAL SOURCE

AUTO TEST START DAY

AUTC TEST START HOUR

AUTO TEST START MIN

AUTOTEST STQP DAY

AUTC TEST STOPHOUR

AUTQ TEST STOP MIN

AUTO TEST MODE

COMMUNICATION OPTION toggle enabled/disabled

NODE ADRESS # 1 255

SYSTEM VOLTAGE [ **VAC]

VOLTAGE SENSING RATIO RATIO 1 208

SYSTEM FREQUENCY [ **Hz] 0 125

SYSTEM PHASES TOGGLE 1 OR 3 PHASE

UTILITY UNDERVOLTAGE SENSORS PICK UP [ *VAC] 0 to [+

UTILITY UNDERVOLTAGE SENSCRS DROP QUT {=vaC] 0 o 0O

UTILITY UNDERVOLTAGE SENSORS TIME DELAY DROP OUT [ **SEC]| 4] fo 10

UTILITY OVERVOLTAGE SENSORS FPICK UP [ ***VAC) 0 to 0

UTILITY OVERVOLTAGE SENSORS DROP OUT [ **VAC) o} to ]

UTILITY OVERVOLTAGE SENSCORS TIME DELAY PICK UP [ **5EC] 0 to 5

UTILITY UNDER FREQUENCY SENSORS [ ***Hz] 430 to €00

UTILITY UNDER FREQUENCY SENSORS TIME DELAY DROPOUT | “*SEC] 0 o 10

UTILITY OVER FREQUENCY SENSORS [ ***Hz] 500 to 700

UTILITY OVER FREQUENCY SENSORS TIME DELAY PICK UP { **SEC] 0 W 5

GENERATOR UNDERVOLTAGE SENSGRS PICK UP [ "VAC] 0 o 0

GENERATOR UNDERVOLTAGE SENSQRS DROP OQUT {**VvAC] o] ta 4]

GENERATOR UNDERVOLTAGE SENSORS TIME DELAY DROP OUT { **SEC] 0 to 10

GENERATOR QVERVOLTAGE SENSORS PICK UP { **VAC] 0 to o

GENERATOR OVERVOLTAGE SENSQRS DROFP CUT [ **VAC]] 0 o Q

GENERATOR OVERVOLTAGE SENSQRS TIME DELAY PICK UP { ~SEC] 0 1o 5

GENERATOR UNDER FREQUENCY SENSORS [***Hz] 400 to £0.0

GENERATOR UNDER FREQUENCY SEMSCRS TIME DELAY DROP QUT { **SEC]] Q o 10

GENERATOR OVER FREQUENCY SENSORS [ ***Hz} 500 w 700

GENERATCR OVER FREQUENCY SENSORS TIME DELAY PICK UP [ **SEC] 0 ta 5

GENERATOR START DELAY { ****SEC]] 0 to 60

GENERATOR WARM-UP DELAY { ****SEC), Q to 1800

GENERATOR COULDOWN DELAY [ MIN] 0 to 30

UTILITY RETURN DELAY { " MIN] 0 to 30

PRE-TRANSFER DELAY f*3EC] 0 fe 30

MIN FIND NEUTRAL DELAY [ ****SEC] 00 to 200

MAX FIND NEUTRAL DELAY [ 8EC] 00 to 200

NEUTRAL DELAY [ **SEC] o to 60

MAX, TRANSFER TIME { ***SEC] Q o 30

POST TRANSFER DELAY {**8EC] 0 to 30

TRANSFER FAIL toggle enabled/disabled

TRANSFER OUTPUT LOGIC toggle maintained/dropout

PROGRAMMABLE QUTPUT  A=LD ON UTIL B= LD ON GEN,C= LD SHED D= UTIL NORMAL E=FAIL TQ XFER A o E

UTILITY FAIL CALLOUT toggle enabled/disabled

LOAD ON GEN CALLOUT toggle enabled/disabled|

TRANSFER FAIL CALLOUT loggie enabled/disabled|

AUTO TEST CALLOUT toggle enabled/disabled,

MAN TEST CALLOUT toggle enabled/disabled

SWITCH NOT IN AUTO CALLOUT toggle enabled/disabled

BACKLIGHT [*"SEC] 0 to 99g
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9. CALIBRATION DATA SHEET

UTILITY PHASE A - B ZERO ["CORRECTION FACTOR"] 0 to

UTILITY PHASE A - 8 SPAM ["CORRECTION FACTOR"] 0 o 255
UTILITY PHASE B - C ZERO ["CORRECTION FACTOR"] 0 to 255
UTILITY PHASE B - C SPAN ["CORRECTION FACTOR"] 0 to 255
UTILITY PHASE C - A ZERO [*CORRECTION FACTOR"] 0 fto 255
UTILITY PHASE C - A SPAN [*CORRECTION FACTOR"] 0 to 255
GENERATOR PHASE A - B ZERD ["*CORRECTION FACTOR"] 0 to 255
GENERATOR PHASE A - B SPAN {"CORRECTION FACTOR'] Jd to 255
GENERATOR PHASE B - C ZERD ["CORRECTION FACTOR"] 0 to 255
GENERATOR PHASE B - C SPAN [*CORRECTION FACTOR"] 0 to 255
GENERATOR PHASE C - AZERO ["CORRECTION FACTOR"] 0 to 255
GENERATOR PHASE C - A SPAN [*CORRECTION FACTOR"] 0 to 255
LOAD PHASE A - B ZERO [*CORRECTION FACTOR"] 0 to 255
LOAD PHASE A - B SPAN ["CORRECTION FACTOR'] 0 fto 255

[
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10. TSC 800 TYPICAL CONNECTION DIAGRAM

( CONNECTION DIAGRAﬂ ( AUTOMATIC TRANSFER CONTROLLER | [MOTE;
I PHASE STANDARD ATS CONNECTIONS
MODEL TSC 800 SHOWN ONLY.

SEE MANUAL FOR ALTERNATE CONNEGTION DIAGRAMS

2% 18 CHARACTER
DISPLAY

TEST
TEST TB2- T83.5 N
P | R L Vege & p——-el
H UTLITY COWTROL FOWER v
E EMGINE 115 or 230VAC
s S?FT T TBI1 L ,
EXTERNAL : bt Q A
A POSTON BN
TESTSWITCH  + o o |- LOAD ON UTILITY SUPPLY
{ORTIOMALY M TB2- TB3-4 TRAN
I T SFER TO UTRITY
e---{} 10 |~ o RATED 10, 120VAC RES, MAX.
H .
'
H TH2-
. 1838 PRE-TRANSFER TO UTILITY
R ef 130 b "8 ———— ool
RATED 3A.120VAC RES. MAX.
mg-z N LOAD ON UTRITY
t—~ =7 RATED 3A, 120VAC RES. MAX,
A TB1 T3] L
/>-——— Q ot / GENERATOR CONTROL POWER
=\ 1t50r230vAC
1%
— LOAD ON GENERATOR SUPPLY
UTILITY SUPPLY SENSING B \ .
120-500VAC sl Tezs | TRANSFER TO GENERATOR
SOBOHZ >— p— | RATED 10A.120VAC RES. MAX,
IPHASE
\ u K c
T81-3 TB3s PRE-TRANSEER TO GENERATOR
\)..—...-._.—._.-. e —l— 0o ____} [GPTIONAL]
RATED 3A.120VAC RES, MAX.
A
o4 TexT LOAD ON GENERATOR
/>—_—' c ~— o ]___) RATED 34, 120VAC RES. MAX,
GENERATOR SUPPLY
SENSING e Tars TB2-3
¥20-600VAC e B ——— O
SME0HT
IPHASE
¢
v Ta16 o2z | | ENGmE
>__.____._.. fo] u—/Hf-— [5] START
N CONTAZT
RATED WA 1XvAG RES MAT
e A TB1.7 Tz
LOAD SENSING )
T20-600VAL
SOBIHZ 8
1 PHABE ™18 TR2-4
—l a —
X
TE2-18 TE2-5 PROGRAMMADLE
SYSTEM GROUND 1 D —ir— o oUTPUT
GRD RATED 104, T70GAC REG heAX
TE2-6
= o
‘ \_ J V UTIITY AND GENERATOR SUPPLES MUST
UTILIZE A SOLIDLY GROUNDED NEUTRAL
( DIMENSIONS l SYSTEM. REFER TO NSTRUCTKIN MANUAL FOR
ALTERNATE CONNECTIONS
FACEPLATE: 5.5" x 5.5" [+40mm x 140mm)] V CONTROL POWER NPT VOLTAGE MUST
PRINTED CIRCUIT BOARD: 6.30"™W x 12.00"H [160mmw x 303mmH]
FuL, .
FILEMAME REVISED 00-07-14 09:40 AM
GAENGINEERWFRODUCTSITSCEB0MES2616,vSD
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11. TSC 800 SPECIFICATIONS

¢ POWER SUPPLY:
- 115 or 230 VAC nominal (+10% -30%) :
- 50/60 Hz
- 100ma nominal {no external load cannected)

* VOLTAGE SENSING:
- Direct 120-600 VAC nominal, single or three phase
- 50/60 Hz
- +/- 0.5% accuracy of setting @ 25°C

» OPERATING TEMPERATURE:
-0°C to +50°C

e OUTPUT CONTACTS (Form C, 10A,120/240VAC resistive)
- Engine start
- Programmable function (not available with dual scurce
system logic)

e QUTPUT SIGNALS (120/240 VAC resistive load)
- Transfer to utility 10A
- Transfer to generator 10A
- Pre/past-transfer to utility 3A
- Prefpost-transfer to generator 3A
- Load on utility 3A
- Load on generator 3A
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12. TROUBLESHOOTING

A number of problems can cause the TSC 800 controlier not to function properly. Refer to the
following list of typical problems. Consult the factory for any detailed information or for any problems
not listed.

CAUTION!!
Before opening the enclosure to perform any service task, it is imperative to isolate the
transfer switch from any possible source of power. Failure to do so may result in serious
personal injury or death due to electrical shock. -

Service procedures must be undertaken by gualified personnel only!

Symptom Possible Causes
~ Wil not re-transfer to wutility source - atest mode has been activated (check TSC 800 status LCD
upon restoration display)

- utility voltage or frequency is outside the pre-programmed
limits (check utility source for adequate voltage & frequency)

- aloose control connection

- faulty contactar auxiliary contact

- defective utility contactor coil

- defective TSC 800 controller {verify output signals with
circuit board mounted diagnostic LED's)

- Wil not transfer to generator source - generator set not producing enough voltageffrequency or
upon failure of utility source output circuit breaker open
- warm-up time delay function has not timed out yet (verify
TSC 800 timer setting)

- aloose control connection

- faulty contactor auxiliary contact

- defective generator contactor coil

- defective TSC 800 controller (verify output signals with
circuit board mounted diagnostic LED's)

- Transfer to generator source without a - atest mode has been activated (check TSC 800 status LCD
power failure in the utility source display)
- defective TSC 800 controller (verify output signals with
circuit board mounted diagnostic LED's)
- loose or broken wire to the utility voltage sensing terminals
on the TSC 800 controller

- Generator does not start up or stop - verify remote engine control panel is set for automatic mode
when it should

- Notime deiay when there should be - verify time delay function in the TSC 800 program setting as
per programming sheets as supplied with the transfer switch

- Engine runs for no apparent reason - Verify the TSC 800 has not been set for test operation. If
yes, select manual test “NONE". Refer to section 4.2 for
operation details

DEFECTIVE COMPONENTS
Return defective components to Thomson Technology Inc. for repair. Be sure to advise model and
serial number of the transfer switch.
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13. NOTES
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TSC800
MICROPROCESSOR TRANSFER SWITCH CONTROLLER

SUMMARY CONFIGURATION DATA SHEET

TSCB00 Software ver. 1.6

WORK ORDER #:
INITIATED BY:
DATE:

NOTES:

Admin
99/05/10

00000-00-01-TS

REV.: O
CUSTOMER: TEST
PROJECT NAME: DEFAULT / P1-480

DEFAULT PROGRAM: F1-480

REV. DATE: 99/05/10

TPSVER: C

CONTROL TYPE: STD ATS

< GENERATOR AC VOLTAGE
GENERATOR FREQUENCY

Level 1 Features

Generator Underfrequency Sensing

Generator Start Delay Timer

Generator Cooldown Delay Timer

Utility Return Delay Timer

Generator Warm-up Timer

{ 1 No Load Test PB Function’

". Full Load Test PB Function
Automatic Exercize Test Clock

QUTPUT NAME

3 Phase Utility (Src 1) Undervoltage Sensing
3 Phase Generator (Src 2} Undervoltage Sensing

OUTPUT TYPE

[ UTILITY AC VOLTAGE
B UTILITY FREQUENCY

Programmable Qutput #1

LD on Gen

& TIME CLOCK

Printed 10-May-99 af 12:55 PM

Page 1 of 4
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. WORKORDER:  00000-00-01-TS
Main Menu Program REVISION#: O
¥ TSC800  r15c800 software ver. 1.6 REVISION DATE: 99/05/10
' : START DATE: 99/05/10
CUSTOMER: TEST STARTBY:; Admin
PROJECT: DEFAULT/P1-480 DEFAULT PROGRAM: P1-480
PRODUCT: TSCB800 . TPS VERsiON: C
Control Type: STD ATS K

Auto Test Start Hour: 00 0 - 23 hours
T ‘ B yerraTmer

Auto Test Stop Day:

Util UF:

oV

@V

Gean Cooldown Delay: 7

:ggj )

Transfer Fai: - Enabled Toagle between EnalDisabIe

Printed 10-May-99 at 12:55 PM Bd |ndicates change from Default Program

Page 20f4




WORK ORDER: 00000-00-01-TS

Main Menu Pr ogram REVISION®: O
TSC800  r1scs00 software ver. 1.6 REVISION DATE:  99/05/10
S ) START DATE: 99/05/10
CUSTOMER: TEST .  STARTBY: Admin
PROJECT: DEFAULT / P1-480 DEFAULT PROGRAM: P1-480
PRODUCT: TSC800 TPSVERSION: C

ogrammable Out. LDen

Load on Gen Callout:

e =

BNy
<- Option not enabled

Auto Test Callout:

WI ch ot in Auto Callout:

Printed 10-May-99 at 12:55 PM B |ndicates change from Defauit Program Page 3of 4




Calibration WORK ORDER: 00000-00-01-TS
) REVISIONE: O
TS 08 00 TSCB00 Software ver. 1.6 REVISIONDATE: 99/05/10
CUSTOMER: TEST START DATF_: iim?no
PROJECT; DEFAULT f P1-480 START BY: o 3!;0
PRODUCT: TSCB800 DEFAULT PROGRAM:
TPSVERSION: C
—{Calibration: |~
Util AB Zero . ) . 0.255 Calibration cortection number
T =y o7 & e o

D

e

n corection number

Printed 10-May-99 at 12:55 PM
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TSC800
MICROPROCESSOR TRANSFER SWITCH CONTROLLER

SUMMARY CONFIGURATION DATA SHEET

TSC800 Software ver. 1.6

INITIATED BY: Admin
DATE: 99/05/10
NOTES:

SYSTEMAC VOLTS: 480

¥ GENERATOR AC VOLTAGE
& GENERATOR FREQUENCY

Level 2 Features

Generator Start Delay Timer

Utility Retum Delay Timer
--1 Generator Warm-up Timer
« ! No Load Test PB Function
.Full Load Test PB Function
Automatic Exercize Test Clock .

Neufral Delay Timer

3 Phase Utility (Src 1) Undervoltage Sensing
3 Phase Generator {Src 2} Undervoltage Sensing
Generator Underfrequency Sensing

Generator Cocldown Delay Timer

WORK ORDER#: 00000-00-02-TS REV.. 0
CUSTOMER: TEST DEFAULT PROGRAM: P2-480

PROJECTNAME: DEFAULT /P2 - 480

PHASES: 3 FREQUENCY: 60 E CONTROLTYPE: STD ATS

B UTILITY AC VOLTAGE
B UTILITY FREQUENCY

REV. DATE: 99/05/10

TPSVER: C

Utility (Sr¢ 1) Overvoltage Sensing (all phases)
Generator (Src 2) Overvoltage Sensing (all phases}
- Utility {Src 1) Under/Over Frequency Sensing

CQUTPUT NAME QUTPUT TYPE

Programmable Qutput #1 LD on Gen

Printed 10-May-9¢ at 12:58 PM
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. WORK ORDER:  00000-00-02-TS
Main Menu Program REVISIONZ O
TSC800 75800 software ver. 1.6 REVISION DATE: - 99/05/10
STARTDATE: 99/05/10
CUSTOMER: TEST STARTBY: Admin
PROJECT: DEFAULT /P2 - 480 DEFAULT PROGRAM: P2-480
PRODUCT: TSCB00 TPS VERSION: T

Control Type: STD ATS

Auto Test Start Hour: 00

0 - 23 hours

Day of the week
Pty sz

SR
Toggle between Yes/No

Toggle between 50/60 Hz
P ; BRI hasa

Hil

Util OV Dropout:

0 - 3000 VAC
Sy ong

Di=)

0 - 10 seconds
Fa T s

sferDelay:
NBUL e

ransfer Fail: ‘ l:nae

Printed 10-May-99 at 12:58 PM %  indicates change from Default Program

Fage 2 of 4
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WORKORDER:  00000-00-02-TS

() Main Menu Program REVISION#: 0
. TSC800  r1scsoo software ver. 1.6 REVISION DATE:  99/05/10
STARTDATE: 99/05/10
CUSTOMER: TEST STARTBY: Admin
PROJECT: DEFAULT / P2 - 480 DEFAULT PROGRAM: P2-480
PRODUCT: TSCB00 TPSVERSION: C

Chooe o Iist

< - Option not enabfed

<- Option not enabled
=

< - Option not enabled

Printed 10-May-99 at 12:58 PM B |ngicates change from Default Program Page Jof 4




Calibration WORK ORDER: 00000-00-02-TS
’ REVISIONS: O
TSC800  rscavo sottware ver. 1.6 REVISION DATE: 99/05/10
CUSTOMER: TEST ST::;::;& 231?[?:0
:::;ng ?gg@é‘g’ﬂ P2-480 DEFAULT PROGEAM: P2-480
) IPSVERSION: C
—|Calibration: }_

i
b

Gen B Zero

Gen CA Zero

Load AB Zera

Util AB Zero [ 0-255 Caibration corfection number

Util BC Zero 0-255 Calibration comection number

Printed 10-May-99 at 12:58 PM
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TSC800
MICROPROCESSOR TRANSFER SWITCH CONTROLLER
SUMMARY CONFIGURATION DATA SHEET TSC800 Software ver. 1.6
WORK ORDER #: 00000-00-03-TS REV: O . REV.DATE: 99/05/10
INITIATED BY: Admin CUSTOMER; TEST k DEFAULT PROGRAM: P3-480
DATE: 89/05/10 PROJECT NAME: DEFAULT /P3-480 TPSVER: C

‘ FREQUENCY: 60 ' CONTROL TYPE: Dual Prime

EEAVIFEATOE

BEl SRC #2 AC VOLTAGE B SRC #1 AC VOLTAGE B TIME CLOCK
B SNC #2 FREQUENCY [ SRC#1 FREQUENCY

Level 3 Features
Source 1 8 2 Under/Qver Voltage Sensing {all phases)
Source 1 & 2 Under/Over Frequency Sensing
Source 1 & 2 Start Delay Timer
Source 1 & 2 Warmup Delay Timer
Source 1 & 2 Cooldown Delay Timer
Source 1 & 2 Retumn Delay Timer
Ne Load Test PB Functicn
* o Full Load Test P8 Function
- 'Automatic Exercize Test Clock
i Preferential Source Selection

Printed 10-May-99 at 12:59 PM Page 10of 4
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. WORK ORDER:

Main Menu Program REVISION #:

TS 08 00 780800 Software ver. 1.6 REVISION DATE:

START DATE:

CUSTOMER: TEST START BY:
PROJECT: DEFAULT / P3-480 DEFAULT PROGRAM:
PRODUCT: TSCB00 X TPS VERSION:

00000-00-03-TS
0

99/05M10
99/05/10

Admin

P3-480

C

ControlType: Dual Prime N

00 - 23 hours

Q0 - 59 minutes
TS
Toggle between Yes/No

- 10 seconds

% ST

Drpa elay: '

Frinted 10-May-99 at 12:59 PM B |ndicates change from Default Program

Page 2of 4
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. WORK ORDER:  00000-00-03-TS
Ma’n Menu Pl'ngam REVISION #: 0
TS 0800 7SC80Q Software ver. 1.6 REVISION DATE:  99/05/10
' START DATE: 99/05/10
CUSTOMER: TEST STARTBY: Admin
PROJECT: DEFAULT f P3-480 DEFAULT PROGRAM: P3-430
TPSVERSION: C

PRODUCT: TSCS800

. Max Find Neutral Time: 6.0

0.0 - 20.0 seconds

Page 3of 4

B ndicates change from Default Program

Printed 10-May-99 at 12:59 PM




Calibration
TS 08 00 TSCBbO Software ver. 1.6

_ CUSTOMER: TEST
PROJEGT: DEFAULT, P3-480
PRODUCT: TSCB800

WORK ORDER:
REVISION #:
REVISION DATE:
START DATE:

B START BY:
DEFAULT PROGRAM:
TPS VERSION:

00000-00-03-TS
0

99/05/10
99/05/10

Admin

P3-480

C

—(Calibration: F
Src #1 AB Zero
K Sha

Src #1 BC Zero

o

Src #1 CA Zero

#2 AB Zero

B L
Src #2 BC Zero

» | Src #2 CA Zero
ad AB Zero

y T

0-255 Calibration correction number

- 255 Calibration correction number

Printed 10-May-99 af 12:59 PM

Page 4 of 4
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1. CAUTION!

Before opening the transfer switch enciosure to perform any service task, or to manually transfer the
mechanism, it is imperative to isolate the transfér switch from any possible source of power. Failure

to do so may result in serious personal injury or death due to electrical shock.

Service procedures must be undertaken by qualified personnel only!

NOTE: - All infermation contained in this manual is for reference only and is subject to
change without notice.

Contact Thomson Technology Inc. for clarification of current revisions or if in doubt about any matter
relating to installation, operation or maintenance.

NOTE: This manual makes reference to a 600A transfer switch model TS 850-TCK-600 which
was introduced in August of Year 2000. For 600A transfer switches manufactured prior to
this date (e.g. Model TS 850-TCJ-600) refer to manual revision 0 — 3

For detailed information on Dual Source systems (Option LEV-3 refer to Information
Supplement PMO043.

2. NOTES TO INSTALLER

To ensure satisfactory installation of this equipment be sure to observe "Recommended Connection
Tightness"” and "Requirements for Upstream Circuit Protective Devices" located in this manual.

All mechanical and electrical connections must be checked for tightness prior to placing this
equipment in service to ensure proper operation and to validate applicable warranty coverage.

If the transfer switch has programmable multi-tap voltage capability (refer to electrical schematic),
confirm the transfer switch has been configured for the systern voltage prior to installation.

. ]
- Serious: equ! men dam
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TS'850. TRANSEER SWITCH .0

The voltage selections and connections are shown on the electrical schematics attached to each
transfer switch. The factory default settings will be indicated on the calibration label attached on the .
inside of the enclosure door (supplied loose on open style models). A blank label is included to

record the applicable settings if the configuration is changed from the factory default settings.

To change the transfer switch configuration the following must be accomplished:

+ Change voltage taps of PT’s to system voltage (refer to schematics)

» Change TSC 800 programming (refer to sections 6.2.2, 6.2.4, 6.2.5,6.3, and 6.4 of the TSC
800 instruction manual). The following settings may require reprogramming (depending on
options purchased):

System voltage

System frequency

System phase

Utility undervoltage pickup (typically 90% of system voltage)
Utility undervoltage dropout (typically 80% of system voltage)
Utility overvoltage pickup (typically 110% of system voltage)
Utility overvoltage dropout (typically 105% of system voltage)
Utility underfrequency (typically 95% of system frequency)

Utility overfrequency (typically 105% of system frequency)
Generator undervoltage pickup {typically 90% of system voltage)
Generator undervoltége dropout (typically 80% of system voltage)
Generator overvoltage pickup (typically110% of system voltage}
Generator overvoltage dropout (typically 105% of system voltage)

YV V VV V V V V VY ¥V V V VYV VY

Generator underfrequency (typically 5% of system frequency)

» Generator overfrequency (typically 105% of system frequency)
Record any changed setting on the TSC 800 Programming Data Sheets for future reference.
Complete the blank calibration label and attach to the inside of the transfer switch enclosure door.

INSTALLATION OF OPEN TYPE TRANSFER SWITCHES - Please refer to the factory for
additional information.

S THomson Technology Inc s

(PMO42;:Rev-5: 0041 2(01:.
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| 3. GENERAL DESCRIPTION
. (See CAUTION! on Page #1)

' The automatic transfer switch employs two moulded-case switching devices which may be:

)

a) non-automatic circuit interrupters ("type A" transfer switch)
b) automatic circuit interrupters with integral trip units; ("type B" transfer switch)

In this manual, the switching devices will be referred to as "breakers”. The breakers are operated
by a mechanism driven with an electric motor. The transfer switch provides automatic transfer of an
electrical load to a standby power supply in the event of drop or foss of voltage of any or all phases
of the primary power supply. Upon restoration of the primary supply, the electrical load is
automatically retransfered to the primary power supply (after an adjustable time delay). All
necessary control components for automatic transferring are located in the control compartment and
on the enclosure door.

= The transfer motor utilizes the power from the source to which the electrical load is being

! transferred. The mechanism provides a positive mechanical interlock to prevent both breakers from
. being closed at the same time. The mechanism is also designed to leave both breakers "trip free"

| in the closed position, permitting incorporation of overload and/or short-circuit protection in either or
both breakers ("type B"). After tripping, the breaker of a “type B" transfer switch must be manually
| reset.

Note: For the purpose of this manual, the term UTILITY indicates the primary power, and the term
GENERATOR indicates the standby power.

4, GENERAL THEORY OF OPERATION
| 4.1. STANDARD AUTOMATIC TRANSFER SWITCH

4.1.1. NORMAL OPERATION

| When utility supply voltage drops below a preset nominal value (adjustable from 70%
to 100% of nominal) on any phase, an engine start delay circuit will be initiated and
the transfer to utility supply signal will be removed (i.e. contact opening). Following
expiry of the engine start delay period (adjustable from 0 to 60 sec.) an engine start
signal (contact closure) will be given.

LPMO42IReVISI00M /01 R R e e B
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TS 850 TRANSFER :SWITCH,

Once the engine starts, the transfer switch controller will monitor the generator
voltage and frequency levels. Once the generator voltage and frequency rises above
preset values (adjustable from 70% to 100% of nominal), the engine warmup timer
will be initiated. Once the warmup timer expires (adjustable from 0 to 60 sec.), the

Transfer to Generator Supply signal (contact closure) will be given to the transfer

switch mechanism. The load will then transfer from the utility supply to the generator Y
supply via the motor driven mechanism. Note: An optional neutral delay timer circuit

will delay the transfer sequence in the neutral position (i.e. both breakers open) until

the selected time expires (adjustable from 0 to 60 sec.).

The generator will continue to supply the load until the utility supply has returned.
The retransfer sequence is completed as follows: when the utility supply voltage is
restored to above the preset values (adjustable from 70% to 100% of nominal) on all
-phases, a transfer return delay circuit will be initiated. Following expiry of the
Transfer Return Timer (adjustable from 0 to 30 min.), the Transfer to Generator
Supply signal will be removed (contact opening), then the Transfer to Utility Supply
signal {contact closure) will be given to the transfer switch mechanism. The load will
then retransfer the load from the generator supply back to the utility supply. Note:
An optional neutral delay timer circuit will delay the transfer sequence in the neutral
position (i.e. both breakers open) until the selected time expires (adjustable from 0 to
60 sec.).

An engine cooldown timer circuit will be initiated once the load is transferred from the
generator supply. Foliowing expiry of the cooldown delay period (adjustable from 0
to 30 min.), the engine start signal will be removed (contact opening) to initiate
stopping of the generator set.

4.2. SERVICE ENTRANCE AUTOMATIC TRANSFER SWITCH
(Note: This applies only to service entrance transfer switches supplied with a

Padlockable Disconnect Switch. Contact TTI for other types.)

4.2.1. NORMAL OPERATION

Under normal conditions, the load is energized from the utility supply through the
closed utility transfer breaker. If the utility power fails, the generator will start and the
load will be re-energized via the closed generator transfer breaker.

i
PR
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In the normal operating mode, the Service Disconnect switch shall be in the
“energized” position.

4.2.2. SERVICE DISCONNECT PROCEDURE
To perform a service disconnect (i.e. to disconnect the utility and generator supplies),

the following procedure is required:

1. Move the "Service Disconnect” control switch located on the door of the transfer
switch to the "Disconnected” position.

2. Verify that the "Service Disconnected” pilot light is illuminated. If the Light is
iluminated, the service has been successfully disconnected and it is safe to perform

any maintenance procedures as required. In this condition, the transfer switch is in

the neutral position, with both utility and transfer breakers open. The transfer switch
will remain in this condition, regardiess of condition of the utility and generator
supplies {i.e. if the utility power fails, the generator will not receive a start condition,
nor will the transfer switch move to the generator position). /f the Light is not
Huminated, further procedures are required (refer to the following procedure #4).

3. Attach safety lockout padlock to the "Service Disconnect” control switch to prevent

unauthorized change in operating condition and verify transfer switch door is locked
closed. If the door is not locked, turn and remove door key.

4. If the "Service Disconnected" pilot light is not illuminated, the service will not have
been successfully disconnected and it is therefore not safe to perform any
maintenance until the following additional procedures are performed:

5 Q@Eg&x@quﬁwmﬁ%

qor egmth%du tjg;

ﬁmwm )

» Open the door to the transfer switch using a suitabie tool and opening the door
lock with the key.

* Visually inspect the actual position of the transfer switch mechanism. /f_the
position of the transfer switch mechanism is_clearly in the "neutral position”,_the

service has been successfully disconnected.
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Notes: 1)

If the position of the transfer switch mechanism is clearly in the "neutral

position, the "service disconnected" pilot light may not have illuminated

due to the following reasons:

a)

b)

Utility and generator supply voitages are not present (the pilot light
requires AC supply voltage to be present).

The pilot light may be burnt out. The bulb should be immediately
replaced with a suitably rated bulb.

Failure of one or more of the sensing/logic contacts. A qualified
service technician is required to trouble shoot this specific condition.
Unplug the control circuit isolation plug to de-energize all AC power to
the control circuits. Note: The AC power conductors will still remain
energized. Once the control circuit isolation plug is removed the
"Service Disconnected” pilot light will not illuminate due to loss of
control power.

Note: to return the transfer switch back to normal operation, the
control _circuit isolation plug must be reconnected for correct

operation.

e The transfer switch door should then be securely ciosed using a suitable tool and
locked in the closed position with the key. Once the transfer switch door has

been positively locked closed and secured and only then is, it is safe to perform

any maintenance procedures as required.

e I the position of the lransfer switch mechanism _js not_in the "neutral position

M

further procedures are required (refer to the following procedure)

o If the position of the transfer switch mechanism is pot in the "neutral position” the

transfer switch mechanism must be manually operated as follows. To operate

manuaily, pull the manual release plunger on the mechanism, releasing the motor

drive rod from motor drive arm and move the knob and yoke to the marked

"Neutral” position.

(2]
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The transfer switch door should then be securely closed using a suitable tool and
tocked in the closed position with the key. Once the Transfer switch door has been
positively locked closed and secured and only then is, it is safe to perform any
maintenance procedures as required.

To re-energize the load, the padlock(s) should be removed from the "Service
| Disconnect” contro! switch, and move the switch to the "Energized" position. The

. transfer switch will immediately return to the utility or generator supply if within normal
] operating limits.

4.3. TEST CONDITION

The transfer switch may be tested utilizing the TSC 800 controller push-buttons or
optional four position test switch. A simulated utility power failure condition will be
activated when the test mode is selected. The transfer switch will operate as per a
normal utility power fail condition. Note the test mode is operator selectable for "On-
Load" or “Off-Load"” testing scenarios.

The transfer switch will remain on generator supply until the test mode is terminated.
It will then immediately transfer back to the utitity supply and then continue to operate
the generator set for its cooldown period then stop. Note: the transfer switch will
automatically return to the utility supply {if within nominal limits} if the generator set

fails while in the test mode.
[b]

5. TYPE A AND TYPE B DEFINITIONS

i
. I
b | "Type A" transfer switch means an automatic transfer switch that does not employ integral
. overcurrent devices.
!
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"Type B" transfer switch means an automatic transfer switch that does employ integral overcurrent
protection in at least one of its two breakers.

"Type A" transfer switches are not equipped with trip units, and require properly coordinated
upstream protection. Information on closing and withstand ratings, and recommendations for
maximum upstream protective devices for “type A" units are in this manual. (Note: Some "Type A"
models employ "high-magnetic” trips in the breakers, however these are set to trip at a higher than
normal current for that amperage circuit, therefore the possibility of tripping is very remote. Since
these trips are not intended to provide overcurrent protection, but are rather employed to ensure the
integrity of the transfer switch under all circumstances, they are still classed as "Type A").

"Type B" transfer switches are typically equipped with standard thermal-magnetic trips which will
provide the required overload and short circuit protection. "Type B" can also be built using solid
state trip breakers, which can include ground fault tripping as well as overload and short circuit
protection.

It should be noted that a "Type B" transfer switch with overcurrent protection in only one breaker will
require the same consideration for upstream protection in the feeder of the breaker with no trip (as
applies to a "Type A" transfer switch).

6. GENERAL NOTES ON SERVICING MECHANISM
(See CAUTION! on Page #1)
When performing any service work on the transfer mechanism, it is imperative that the following be
observed:
6.1.To maintain mechanical integrity, ensure that:
» All limit switches linkages are correctly adjusted to provide full travel of the breaker
toggles without exerting unnecessary forces associated with excessive travel.
Ensure that breakers travel far enough to reset any internal trip unit (it is more
important for the toggle to go fuily in the "off" direction, than in the "on" direction).
e Mechanical interlocking is correct one breaker must be well open before the other
should close.
s All fasteners are adequately tightened.
« The operating linkages are not damaged or bent, and that ali bearing points operate
freely.
6.2.To maintain electrical integrity, ensure that:

B2 e 5 O0TZ0T LG
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All electrical connections, especially power connections, are clean and adequately
. tightened. Corroded or loose power connections will cause destructive heating, and
may cause premature tripping in "type B" units.

All insulating devices are in place and in good condition.

No moisture or other contamination is present.

Electrical conductors are adequately secured away from moving parts.

6.3.To maintain operational integrity, ensure that:
* All control devices are in good condition and correctly calibrated.
e All control devices are adequately secured in their plug-in fixtures.

Service work should be undertaken only by qualified personnel. Failure to correctly maintain
an automatic transfer switch may present a hazard to life and equipment. Full operational
testing must be done prior to placing a transfer switch in service subsequent to any
maintenance or repair. Any service work involving electrical components reqdires high-
potential testing to ensure that required insulation levels have been maintained.

. 7. STYLE "T" TRANSFER SWITCH MECHANISM - 400 - 1200 Amp

. The transfer mechanism consists primarily of the transfer motor, a hub assembly, two operating
rods and two breaker operating yokes.

The reversible transfer motor drives the hub assembly, which in turn moves the operating rods
which are connected to the breaker operating yokes. The breaker toggles are set inside the yokes
and are moved by them. There are two limit switches which are contacted by the operating yokes
(one for each direction of travel) which disconnect the transfer motor power supply when the
I breakers have attained full travel. The operating point of these limit switches is determined by the
adjuster screws located on the yokes. Should adjustment be required, it is advisable to consult TTI
for further information.
The transfer switch mechanism has three possible positions:

a) Utility breaker closed and generator breaker open;

b) Generator breaker closed and utility breaker open;

c) Both utility and generator breakers open, but NEVER both utility and generator

breakers closed at the same time.

: 7.1. MANUAL OPERATION (or to reset a typical breaker)
. (See CAUTION on Page 1)
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Isolate the transfer switch from all sources of supply before opening the enclosure for
manual operation. The control circuit isolation plug (PL12) should be unplugged to
prevent subsequent operation.

To operate manually, pull the release piunger and operate the handie in the desired
direction.

Automatic operation may be regained by replacing the isolation. The drive system is
self engaging and will operate the transfer switch to the required position. (See
manual operation instruction on front of transfer switch mechanism.)

8. STYLE "M" TRANSFER SWITCH MECHANISM - Maximum 250 Amp

The transfer mechanism consists of the transfer motor and drive assembly, which operates a
common yoke which in turn operates both utility and generator breakers. Since the breakers are
oriented opposite to each other, the action of turning one breaker off will result in turning the other
breaker on. The geometry of the mechanism ensures that one breaker always opens before the
other closes, thus maintaining the required mechanical interlocking.
The unidirectional motor, operating through the motor drive arm and rod assembly, which is
normally held captive to the yoke via the manual release plunger assembly, acts upon the yoke
drive arm. Both breaker toggles are set inside the common yoke and are moved by it. There are
two limit switches which are contacted by the yoke at its extremes of travel, disconnecting the motor
circuit at the point of full breaker toggle travel in the intended direction. Adjustment of the limit
switches is accomplished by loosening the two mounting screws securing each switch and sliding
them in the desired direction. Should adjustment be required it is advisable to consult TTI for further
information.
The transfer switch mechanism has three possible positions:

a) Utility breaker closed and generator breaker open;

b} Generator breaker closed and utility breaker open,

c) Both utility and generator breakers open, but NEVER both utility and generator

breakers closed at the same time.

8.1. MANUAL OPERATION (or to reset a typical breaker)
(See CAUTION! on Page #1)

isolate the transfer switch from all sources of supply before opening the enclosure for
manual operation. The control circuit isolation plug (PL12) should be unplugged to

prevent subsequent operation.

i oo ohAoiogy
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To operate manually, pull the manua! release plunger, releasing the motor drive rod
. from the motor drive arm and push the yoke in the desired direction.

' | Automatic operation may be regained by turning the release plunger until locked and
replacing the isolation plug. The mechanism drive will operate until the motor drive
rod is engaged and the transfer switch yoke is moved into the required position.
{See manual operation instruction on door of transfer switch mechanism).

9. RECOMMENDED MAINTENANCE (STYLE "T" & STYLE "M"
MECHANISMS)
(See CAUTION! on Page #1)

9.1.DO NOT perform dielectric tests on the equipment with the control components in the
circuit.

9.2.Check if control components are tight in sockets.

9.3.Periodically inspect all terminals (load, line and control) for tightness. Re-torque ali bolts,
nuts and other hardware. Clean or replace any contact surfaces which are dirty,
corroded or pitted.

9.4.Transfer switches should be in a clean, dry and moderately warm location. If signs of

. moisture are present, dry and clean transfer switch. If there is corrosion, try to clean it
off. If cleaning is unsuitable, replace the corroded parts. Should dust and/or debris
gather on the transfer switch, brush, vacuum, or wipe clean. DO NOT blow dirt into
breakers.

9.5.Test the transfer switch operation. While the unit is exercising, check for freedom of
movement, hidden dirt, corrosion or any excessive wear on the mechanical operating
parts. Ensure that the breaker travel is correct.

9.6.Verify all program settings on the TSC 800 controlier as per the programming sheet as
supplied with the transfer switch.

9.7.Style "M". confirm that the yoke operates freely on the yoke pivot bushings. Should
lubrication be required, apply medium weight (SAE 20) oil sparingly at these points.

9.8.Style "T". ensure that the manual handle moves freely on the hub when the lock pin is
disengaged. If lubrication is necessary, apply medium weight (SAE 20} oil sparingly.

9.9.8tyle "T": yoke pivot bearings and rod ends are permanently lubricated and do not
require maintenance.

. 9.10.The motor and gearbox are permanently lubricated, and should not require attention
| under normal operating circumstances.
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10. FRONT VIEW (TYPICAL) 3 /4 POLE STYLE "T” TRANSFER
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11. STYLE “T” CONFIGURATION OPTIONS
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12. FRONT VIEW (TYPICAL) 3/ 4 POLE STYLE "M" - 100/150/250A
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14. TROUBLESHOOTING (See CAUTION! on Page #1)

Symptom

will not re-transfer to ulility source
upon restoration

will not fransfer to generator source
upon failure of utility source

transfer to generator source without a
power failure in the utility source

generator does not start up or stop
when it should

no time delay when there should be

power is not available at the load
terminals but the ulility or generator
breaker appears to be closed to a live
source

the transfer switch has completed a
transfer, but the motor has
overheated and the internal thermal
protector has opened

DEFECTIVE COMPONENTS
Return defective components to Thomson Technology Inc. for repair. Be sure to advise model and

serial number of the transfer switch.

Possible Causes

isolation plug out

a test mode has been activated (check TSC 800 status LCD
display)

utility voltage or frequency is outside the pre-programmed
limits (check utility source for adequate voltage & frequency)
a loose control connection

faulty motor limit switch

defective motor

defective TSC 800 controlier (verify output signals with
cireuit board mounted diagnostic LED's)

isofation plug out

generator set not producing enough voltageffrequency or
output circuit breaker open

warmup time delay function has not timed out yet (verify
TSC 800 timer setting)

a loose control connection

faulty motor limit switch

defective motor

defective TSC 800 controller {verify output signais with
circuit board mounted diagnostic LED’s)

a test mode has been activated {check TSC 800 status LCD
display)

defective TSC 800 controller (verify output signals with
circuit board mounted diagnostic LED's)

verify remote engine control panel is set for automatic mode

verify time delay function in the TSC 800 program setting as
per programming sheets as supplied with the transfer switch

the breaker's trip unit (Type B style only) has tripped on a
fault on the system. Correct the fault, and manually reset
the breaker in the transfer switch by moving it off and then
on again with the manual operating handle

limit switch incorrectly adjusted

limit switch failure or improper adjustment has failed to
disconnect motor
binding or jamming of the transfer mechamsm

o o S50
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16. REQUIREMENTS FOR UPSTREAM CIRCUIT PROTECTIVE DEVICES
Closing and Withstand Rating (Amps RMS Sym) With Upstream Fuse Protection

L $3

SHORT CIRCUIT CURRENT RATING
{AVAILABLE SYMMETRICAL AMPS (RMS),
With Upstream Circuit Breaker With Upstream Fuse
Protection Protection
Basic Max. Rated
Model Voltage | Current | @240V @480V @600V @Upto Fuse Type
(A) 600V
TS 850 - MCE- 100 600 100 65,000 25,000 18,000 100,000 T, J
TS 850 - MCE- 150 600 150 65,000 25,000 18,000 100,000 T,J
TS 850 - MS3- 200 240 200 100,000 NfA N/A N/A T.J
TS 850 - MCJL-250 600 250 65,000 35,000 | 25,000 100,000 T J
TS 850 - TCJ- 400 600 400 65,000 35,000 25,000 100,000 T, J .
TS 850 - TCK- 600 600 600 65,000 50,000 35,000 100,000 T.J
TS 850 - TCK- 800 600 800 65,000 50,000 35,000 100,000 Consult Factory
TS 850 - TCK-1000 600 1000 65,000 50,000 35,000 100,000 .
TS 850 - TCK-1200 600 1200 65,000 50,000 35,000 100,000 *

1. Standard ratings only are shown. Consult TT1 for versions with higher short circuit current ratings.

Fuse ratings shown are maximum ailowable to permit use of the transfer switch in application
with available fault current not exceeding that shown. Consideration must be given to fuse

sizing when fuses also provide overload protection.

Please refer to the factory for further information on upstream protection requirements if required.
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NOTE:
For detailed information on Dual Source systems (Option LEV-3) refer to Information

Supplement PM043.

GENERAL DESCRIPTION

Bypass isolation switches are used in conjunction with automatic load transfer switches. They
enable an operator to bypass a source to the load and 'isolate the transfer switch for

maintenance or testing.

The mechanism utilizes molded case switching devices and a positive mechanical interlock to
prevent two sources from being connected at the same time and true isolation of the transfer

switch.

Thomson Technology Inc. offers three types of isolation-bypass switches.

1)  SINGLE SIDED BYPASS MODEL TSBU 850 (Utility), TSBG 850 (Generator)

This device may-be either a utility or generator side bypass. The bypass consists of a
source isolate breaker (either utility or generator), a load isolate breaker and a source
bypass breaker (either utility or generator). This device provides an interrupted bypass
to the selected source. The alternate source must be isolated upstream to provide
compleie isolation of the transfer switch.

2) DOUBLE SIDED BYPASS (MODEL TSBD 850)

This device allows bypass to either source and complete isolition of the transfer switch.
The bypass consists of two source isolate breakers, two source bypass breakers (both
utility and generator sides) and a load isolate breaker. This switch provides for either an
interiupted or uninterrupted bypass to either source. A test circuit allows for transfer
switch operation in the bypassed mode.
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CAUTION: Before opening the transfer switch or bypass isolation enclosure t

perform any service task or to manually transfer the mechanism, it is

imperative to isolate the transfer switch from any possible source of

power. Failure to do so may result in serious personal injury or death

due to electrical shock.

NOTE: All information contained in this manual is for reference only and is

-

subject to change without notice.

Contact Thomson Technology Inc. for clarification of current revision

or if in doubt about any matter relating to installation, operation or

maintenance.

NOTE TO INSTALLER

To ensure satisfactory installation of this equipment be sure to observe "Recommendeb

Connection Tightness” and "Requirements for Upstream Circuit Protective Devices" located i
this manual.

All mechanical and electrical connections must be checked for tightness prior to placing this
equipment in service to ensure proper operation and to validate applicable watranty coverage.

If the transfer switch has programmable multi-tap voltage capability {refer to electiical
schematic), confirm the transfer switch has been configured for the system voltage prior to

instaliation.
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The voltage selections and connections are shown on the electrical schematics attached to
. each transfer switch. The factory default settings will be indicated on the calibration label
attached on the inside of the enclosure door (supplied loose on open style models). A blank
| label is included to record the applicable settings if the configuration is changed from the

factory default settings.

To change the transfer switch configuration the following must be accomplished:

e Change voltage taps'of PT’s to system voltage (refer to schematics)

+« Change TSC 800 programming (refer to sections 6.2.2, 6.2.4, 6.2.5,6.3, and 6.4 of the TSC
800 instruction manual). The following settings may require reprogramming (depending on
options purchased):

System voltage

System frequency

System phase-

Utility undervoitage pickup (typically 90% of system voltage)

Utility undervoltage dropout (typically 80% of system voltage)

Utility overvoltage pickup (typically 110% of system voltage)

Utility overveltage dropout (typically 105% of system voltage)

Utility underfrequency (typically 95% of system frequency)

Utility overfréquency (typically 105% of system frequency)

Generater undervoltage pickup (typically 90% of system voltage)

Generator undervoltage dropout (typicaily 80% of system vcltage)

Generator overvoltage pickup (iypically110% of system voltage)

Generator overvoltage dropoutr (typically 105% of system voltage)

Generator underfrequency (tvpically 95% of system frequency)

VYV V V V V V V V Y ¥ V¥V VYV V¥ V VY

Generator overfrequency (typically 105% of system frequency)
Record any changed setting on the TSC 800 Programming Data Sheets for future reference.
Complete the blank calibration label and attach to the inside of the transfer switch enclosure

door.
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TSB:850/BYPASSISOLATION SWITCHES "

GENERAL NOTES ON SERVICING

When performing any service work on the bypass isolation switch, it is imperative that the

following be observed:

a) To maintain mechanical integrity, ensure that:
- Mechanical interlocking is correct and movement is free; proper sequence
of breaker opening/closing must be maintained.
- All fasteners are adequately tightened.

b) To maintain electrical integrity, ensure that:

- All electrical connections are clean and adequately tightened.
- All insulating devices are in place and in good condition.

No moisture or other contamination is present.

Service work should be undertaken only by qualified personnel. Failure to correctly maintain-a
bypass isolation switch may represent a hazard to life and equipment. Full operational testing
must be done prior to placing a switch in service subsequent to any maintenance or repair.
Any service work involving electrical components requires high potential testing to ensure that

required insulation levels have bezn maintained.
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OPERATION
(Refer to the operating description for the model and type of equipment installed).
NOTE: a) Inthis manual, the breakers are designated as follows:

Ul-Utility isolate: This breaker isolates the utility supply input
from the transfer switch.

Gl-Generator isolate: This breaker isolates the generator supply
input from the transfer switch.

LI-Load isolate: This breaker isolates the load from the
transfer switch.
. o UB-Utility bypass: This breaker connects the utility supply

| - directly to the load.

GB-Generator bypass: This breaker connects the generator supply
directly to the load.

b) Normal position is defined as when neither source is bypassed and the
load is being supplied from either source through the transfer switch.

R
o
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1) SINGLE SIDED BYPASS (MODEL TSBU (Utility), TSBG (Generator))

NOTE: Transfer switch is not completely isolated unless isolate breakers and alternate
A
supply breakers are open.

The sequence of operation for a utility side bypass is as follows:

- Normal position:  Utility isolate {Ul) and Load isolate (LI) closed; Utility
bypass (UB) open.

- Before bypassing, turn engine control switch to OFF if startup is not
desired and/or isolate generator circuit breaker to ensure complete transfer

switch isolation.

- To bypass and isolate transfer switch: Open Utility isolate (Ul) and Load

isolate {LI).

- Move slidebar interlock to allow closure of Utility bypass (UB).

- Close UB.

- The load is now connected directly to the utility supply and the transfer
switch is isolated from the utility supply. [solation of the transter switch

from the generator supply must be done upstream.

- To return to normal position, reverse the above steps.

S THOmSon-Techiiology:tne i«
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The sequence of operation for a generator side bypass is as follows:

- Normal position:  Generator isolate (Gl) and Load isolate (LI) closed;
Generator bypass (GB) open.

- Before bypassing, the generator should be running and connected to the
Load through the transfer switch (to ensure complete transfer switch

isolation) and/or open utility supply feeder breaker.

- To bypass and isolate transfer switch. Open Generator isolate (Gi) and
Load isolate (LI).

- Move slidebar interlock to allow closure of Generator bypass (GB).

- Close GB.

- The load is now connected directly to the generator supply and the transfer
switch is isolated from the generator supply. Isolation of the utility supply

must be done upstream.

- To return to normal position, reverse the above steps.

R LTS THomS0n Technology. Inc 4.
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2) DOUBLE SIDED BYPASS (MODEL TSBD) .

The sequence of operation for uninterrupted bypass is as follows:
a) Utility Bypass

- Normal position:  Utility isolate (Ul), Generator isclate (Gl) and Load
isolate (LI) are closed; Utility bypass (UB) a}nd Generator bypass (GB) are

open.

- Befaore bypassing, turn engine contro!l switch to OFF if startup is not

desired.
- To bypass and isolate transfer switch: Open Generator isclate (Gl).

- Move slidebar interlock to allow closure of Utility bypass (UB). .

- Close UB. The utility source is now parallel connected to the load through

the transfer switch and UB.
- Open Utility isolate (UI).

- QOpen Load isolate (LI). The transfer switch is now isolated from both

sources and the load.

- If the lockable slidebar is used, move slidebar to isolate position and lock

to prevent accidental energization of the transfer switch.

- To return to normal position, reverse the above steps.

il e L R Y dain ey S R Thomson Techinologyidne. S5t
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b) Generator Bypass

NOTE: The generator should be running and connected to the load

through the transfer switch.

- Normal position:  Ulility isolate (Ul), Generator isolate (Gl) and Load
isolate (LV) are closed: Utility bypass (UB) and Generator bypass (GB) are
open.

- To bypass and isolate transfer switch: Open Utility isolate (UI).
- Move slidebar interlock to allow closure of Generator bypass (GB).

- Close GB. The generator source is now- parallel connected to the load
through the transfer switch and GB.

- Open Generator isolate (Gl).

- Open Load isolate (LI}. The transfer switch is now isolated from both
sources and the load.

- If the lockable slidebar is used, move slidebar to isolate position and lock
to prevent accidental energization of the transfer switch.

CAUTION: In either mode, the transfer switch is not isolated unless all
three isolation breakers (Ul, LI, Gl) are open.

The previous sequences are for uninterrupted bypass. An interrupted bypass can be
accomplished by opening all isolation breakers prior to closing the selected bypass breaker.
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Note:

The transter switch may be tes:ced in the bypassed mode by connecting the transfer to the test
plug. This allows for energization of the control circuits only for transfer switch function or
maintenance testing. The neutral delay control feature of the transfer switch (if supplied)

will not be fuﬁctiopal while using the test plug.

RECOMMENDED MAINTENANCE

Do not perform dielectric tests on the equipment with any-control components in

1)
the circuit.

2) Periodically inspect all terminals (load, line) for tightness. Re-torque all bolts, nuts
and other hardware.

.3} Bypass isolation switches should be in clean, dry and indoor location. If signs of | _
moisture are present, attempt to remove. If cleaning is unsuitable, replace the
corroded parts. Should dust or debris gather on the switch, brush, vacuum or
wipe clean. DO NOT blow dirt into breakers or terminals.

4) Check for ease and correctness of interlock movement.

DEFECTIVE COMPONENTS

Return defective components to Thomson Technology Inc. for repair. Be sure to advise model

and serial number of the unit.

i PMO515ReV 4 00/12/015%
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REQUIREMENTS FOR UPSTREAM CIRCUIT PROTECTIVE DEVICES
Closing and Withstand Rating {Amps RMS Sym) With Upstream Fuse Protection

SHORT CIRCUIT CURRENT RATING
(AVAILABLE SYMMETRICAL AMPS (RMS),
With Upstream Circuit Breaker With Upstream Fuse
Protection Protection
Basic Max. Rated 7
Model Voltage | Current | @240V | @480V | @600V @ Upto | Fuse Type
(A) 600V
TSB 850 - MCE-100 600 100 | 65,000 | 25000 | 18,000 | 100,000 T,J
TSB 850 - MCE-150 600 150 | 65,000 | 25000 | 18,000 | 100,000 T,J
TSB850-MS3-200 | 240 | 200 |100000| NA NA | A T,J
TSB 850 - MCJL-250 | 600 250 | 65,000 | 35000 | 25000 | 100,000 T,J .
LS
TSB 850 - TCJ-400 600 400 | 65,000 | 35000 | 25000 | 100,000 T, J
TSB 850 - TCJ-600 600 600 | 65,000 | 50,000 | 35000 | 100,000 T,J
TSB850-TCK-800 | 600 | 800 | 65000 | 50,000 | 35000 | 100,000 §°“s”"
. actory
TSB 850 - TCK-1000 | 600 1000 | 65000 | 50,000 | 35000 | 100,000 “
TSB 850 - TCK-1200 | 600 1200 | 65,000 | 50,000 | 35,000 | 100,000 “

1. Standarq ratings only are shown. Consult TTI for versions with higher short circuit current ratings.

Fuse ratings shown are maximum allowable to permit use of the transfer switch in
application with available fault current not exceeding that shown. Consideration must

be given to fuse sizing when fuses also provide overload protection.

Please refer to the factory for further information on upstream protection requirements,

if required.

tiorison:Technology lfic.
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v-— NOTES

1 — BYPASS SWITCH BREAKERS
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TRANSITION
INTERLOCKING
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CLOSED AT A TIME.

3 — FOR 4 BREAKER UTILITY
BYPASS, DELETE GB_AND

ASSOCIATED CIRCUITS IN
BYPASS SWITCH.

2 [C[FT12 lerernen

4 — FOR 4 BREAKER GENERATOR
BYPASS DELETE NB AND
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5 — FOR_TRANSFER SWITCH
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DIAGRAM.

6 — NEUTRAL CONTROL RECQUIRED

ON 120 /208/240V 1 OR 3
POLE L( /

COMMECTION D.M'A

1 = 3C 2/0—400M: cuAl/ou
PER PHASE / NEUTRAL

EQOR_BOOA _UNITE:
9C $6—250MCM Al/Cu

FOIL LABEL (TYPICAL)

SILVER LETTERS ON
RED BAGKGROUND

>< = BREAKER
CLOSURE
ALLGWED

SUDE BAR INTERLOCK ﬁ

Hg
bg
[l

WARNING

MORE THAN ONE LIVE CIRCUIT
SEE DIAGRAM

AVERTISSEMENT

PLUS D'UN CIRCUIT SOUS
TENSION VOIR SCHEMA

FRONT VIEW -

™ FROMW
LOAD UTILITY
SUPPLY

79 79

E G

&

SYSTEM -~
y.d

STANC

AUTOMAEC

TRANSFEI
SWITC:/

[ WARNING

DISCONNECT AlL SOURCES OF
SUPPLY BEFORE SERVICING

AVERTISSEMENT

COUPER TOUTES LES SOURCES
D'ALIMENTATION AVANT DE FAIRE

L L'ENTRETIEN ET LES REPARATIONS

L UTILITY ISCLATE

LOAD ISOLATE

I NB )/-E ‘I.I'ITUTY BYPASS
L

I
A

| S gy GENERATOR |SOLATE
_’l‘_
&5

[0 APPROVED FOR CONSTRUCTION
[J MASTER cOPY [0 REFERENCE coOPY
[J MULTIPLE UNIT WORK ORDER

O RELEASED FOR INFORMATION

AUTH, BY: DATE:

—_©OF

DRAWING No.

REFERENCE ORAWINGS

No. RIVISIONS




ENCLOSURE TYPE

DOOR
80 1—] 16 B4 nEma 1
NEMA 2
UFH,?FGZ EYE C/W DRIPHOOD
: @] COLOUR: ASA—B1 GREY
1 .
HEUTRrL BLOCK C{'W
L$65 (IF REQD) E 8ODA
[
[[] 10004 '
[] 12004 ,
+
) X 3 PoLE oNLY
i . I | e
0 . 1 bl | =2 1 .+ SOLID NEUTRAL
rc:'l: + = ll T I P~
& i "
— ek
Gl u
& o + T
e + MECHANISM
2 . .- il I oy UTILITY 4 BREAKERS BYPASS
E I ARTMEN
] [[] cenerator « sREAKERS BYPASS
| ocB | am
[ == 73
23 + +
TRANSFER SWITCH
CONFIGURATION
= B = i K -sL
[ -sr
INTERIOR VIEW_(DOORS NOT SHOWN) RHS VIEW [ -xu
O —xr
” ”
\RD 3¢, 4W "SL~ CONFIGURATION SHOWN
f
|
F1-3A e = ~ BYPASS SECTION ' TRANSTER SWTOH SECTIoN ‘
F2-3A Nz Ml qeer NORuAL M
— - ——> < i
F3-3a Na o Pt S N i
FA+3A P ::4- TO TRANSFER F A !
— > SWTCH CONTROL POWER i PUWER AND
F2-34 o2 5 CONTROL FROM UTILITY H ; SENSING SPECIAL REQUIREMENTS:
AV > CIRCUITS AMND GENERATOR H H FROM
FE-3A 23 8 SUPPLIES { i TRS""\"NTS&B‘ TRANSFER
Fr-aa s 7 P CONTROL swTcH
~— s I [ CIRCUITS
F8-3A “ B
) o~ e
- 5 CAUTION: WHEN THE TEST CABLE IS CONNECTED,
' THE TRAMNSFER SWITCH
' CONTROI_ "IRCUITS ARE LIVEI
ONLY QUALIFIED PERSONNEL S
Lome L e o PERFORM TESTI RECRUATON SUPbUED v HachiEck
ISOI.ATION REcEpTACLE SALE DOF EQUIPMENT ARE FDR THE
PURCHASER'S USE SQLELY
COMJUNCTION WITH THAT EQU(F‘MENT
UNLESS SPECIFICALLY AGREED 10
OTHERWISE A T OF THE TER
OF SALE.
Ll CUSTOMER
: ® ATS & 4 BREAKER BYPASS SYSTEM . . -
! THOMSON MCDEL TSBU—850 A I R
i ® TECHNOLOGY INC.}1-LNE DIAGRAM, LAYOUT & INSTALLATION DETANLS L—rpl- et
] 8y |aum DATE ' 800, 1000, 1200A ELB14444_01_01_01 —l 1/2
!
¥
1

© THE INFORMATION ON THIS DRAWING IS THE PROPERTY OF THOMSON TECHNOLOGY ING, IT IS NOT TO BE USED ODETRIMENTALLY TO OUR IMTERESTS.




TSC 800
{DOOR MOUMNTED)

TB2-18
=N o ™B81=1
GRD 1%
TB2-17 812
o’ O
TB2-16 Ta; -3
TB2—14
© T83-1
TB2-13
Q
TB2-3
]
1
TB3-12
r o :
ENGIME START 3 - s
CONTACT . A
(SOURCECZ) - g
54, 2BVD J— _
CLOSE 10
o] 2] -
| : GN/BK 82-5 o
: -
PROGRAMMABLE S 1=
ROGRAMMA _
FUNCTION CONTACT _l E GN/BK /W o
55,120VAC 1 s l
G- e s ] S
B (COM PORT -7
N 'FS? k
TH1-8 |
0-—._-
TR3-6
o :L.ZUP
TB3-8 _[_TBi-‘IO
(o} GP OH——
%
_@_ - TB3— 1~_-
TE3-2 BI-4
O — | YT
T83-9
O-L.-._
18310
T|3-7 —®—— o—
o]
|35
TRANSFER SW.
CONTRGLLER

()

O APPROVED FOR CONSTRUCTION
[0 MASTER COPY [J REFERENCE COPY orF
{0 MULTIPLE UNIT WORK ORDER

[0 RELEASED FOR INFORMATION

AUTH. BY: DATE:




APPRD(O;’ERI._?TE ' 25
VOLTAGE TAP 1+ o
TERMINAL | g9 ™=
N
P Yz
Vo i
) ! I
B 1
v :I : —
BE i o
P
i N
! '
sE/w j (=T
< ———3 18 > GENERATOR
! H (SCURCE 2)
L
BE/R E 5
: —1C
]
' 1
: or/oK | 7 |
; LS A
‘ ' ! LOAD
' Ry L B |
E—}""—E
i ' :
- Sy AA A
! 1
: 1
P10
w 13 :'
| R

g
)Y

GA GB GC N G
GENERATOR {SOURCE 2

St

[ L Tl

I~~~

T NON-=AUTO

N GRD [

LIMIT SWITCHES SHOWN : ' |
WITH BOTH BREAKERS OPEN.

' l ' uLs ULS

= R ]l ~1

: ; 1, AN

: Rsax b } T/S MOTOR|

L

i R/BK /W , BK

T

| I GLS GLS = !
R/GN 11 ~N) )

|- LA IR

POWER CHASSIS

J

FOR TSCEBOO CONTROLLER OPTIONS,
REFER TO PROGRAMMING SHEETS

SYSTEM MUST UTILIZE A
SCUDLY GROUNDED
NEUTRAL

COLOUR KEY
BLACK  BK
BLUE 8E
BROW: BN
SREEN & DRAWINGS AND OR DTHER TECHNICAL
. ORANGE OR INFORMATION SUPFLED BY THOMSON
PURPLE FPE TECHNOLOGY INC AS & PART OF A
RED R SALE OF EQUIPMENT ARE FOR THE
e W PURCHASER'S USE SOLELY IN
o regey | CRANCIN W, AT cergen
ML
SOUD/TRACER(S) | GrHeRwSE AS A PART OF THE TERMS
OF SALE.
CUSTOMER
‘ SCHEMATIC DIAGRAM .
THOMSON AUTOMATIC TRANSFER SWITCH ~ [swev Tomer [oe— — Ty
® TECHNOLOGY INC.|- MODEL TS 853-TCK—800A-208 |omew e
P—— Y g - AL VI T -~ =] ® JL‘II:HAAM Nt ™1 M"Y LWl




()

o

FOIL LABEL

BLACK LETTERS ON
SILVER. BACKGROUND
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*MOVE SERVICE DISCONNECT SWITCH
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SWITCH:
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. 1. CAUTION!

Before opening the transfer switch enclosure to perform any service task, or to manually transfer the
mechanism, it is imperative to isolate the transfer switch from any possible source of power. Failure

to do so may result in serious personal injury or death due to-electrical shock.

: Service procedures must be undertaken by gualified personnel oniy!

NOTE: - All information contained in this manual is for reference only, and is subject to
change without notice.

Contact Thomson Technology Inc. for clarification of current revisions or if in doubt
about any matter relating to installation, operation or maintenance.

This revision Instruction Manual is intended for TS 890 Transfer Switch
products which have been manufactured subsequent to the revision date. For
products manufactured previous to this date contact Thomson Technology to
obtain applicable manuals.

® . o TO INSTALLER

To ensure satisfactory installation of this equipment be'sure to observe "Recommended ‘Connection
Tightness" and "Requirements for Upstream Circuit Protective Devices" located in this manual.

All mechanical and electrical connections must be checked for tightness prior to placing this

equipment in service to ensure proper operation and to validate applicable warranty coverage.
If the transfer switch has programmable multi-tap voitage capability (refer to electrical schematic),

confirm the transfer switch has been cdnﬁgured for the system voltage prior to installation.

The voltage selections and connections are shown on the electrical schematics attached to each
. transfer switch. The factory default settings wil! be indicated on the calibration label attached on the

7.~ "+ PMO45 Rev 3 00/02/29 LT 1T - . .. . . Thomson Technology Inc.




T TSE90TRANSFER SWITCH - 525

inside of the enclosure door (supplied loose on open style models). A blank label is included to
record the applicable settings if the configuration is changed from the factory default settings.

To change the transfer switch configuration the following must be accomplished:

+ Change voltage taps of PT's to system voltage (refer to schematics)

e Change TSC 800 programming (refer to sections 6.2.2, 6.2.4, 6.2.5,6.3, and 6.4 of the TSC 800
instruction manual). The followiﬁg settings may require reprogramming (depending on options

purchased):

» System frequency

System phase

Utility undervoltage pickup (typically 90% of system voltage})

Utility undervoltage dropout (typically 80% of system voltage)

Utility overvoltage pickup (typically 110% of system voltage)

Utility overvoltage dropout (typically 105% of system voltage)

Utility underfrequency (typically 95% of system frequency)

Utility overfrequency (typically 105% of system frequency)
. Generator undervoltage:pickup‘.(typically'. 90% of system voltage) ..

Generator undervoltage dropout (typically:80% of system voitage)

Generator overvoltage pickup (typically110% of system voitage)

Generator overvoltage dropout (typically 105% of system voltage)

Generator underfrequency {typically 95% of system frequency)

> Generator overfrequency (typically 105% of system frequency)

Record any changed setting on the TSC 800 Programming Data Sheets for future reference.
Complete the blank calibration:label-and-attach to the:inside of the transfer switch enclosure door.

¥V VYV V V V Y ¥ VvV V¥V VYV V¥

INSTALLATION OF OPEN TYPE TRANSFER SWITCHES - Please refer to the factory for
additional information.

N ——— .:System Voltage.\,_ PR L"i';‘_‘i:T."..‘.‘.“.‘.'__.".TT.'_‘."_"."""" e T TUITonTLT I v ol I I
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3. GENERAL DESCRIPTION
. (See CAUTION! on Page #1)

The automatic transfer switch employs two moulded-case switching devices which may be:

a) non-automatic circuit interrupters ("type A" transfer switch)
b) automatic circuit interrupters with.integral trip units; ("type B" transfer switch)

_ _In_this manual, the switching devices.will be. referred. to.as "breakers".. The. breakers are .. .. _ ___
independently operated by motor operated mechanisms within each breaker. The transfer switch
provides automatic transfzr-of.an electrical load to a standby power supply in the event of drop or
loss of voltage of any or all phases of the primary power supply. Upon restoration of the primary
supply, the electrical load is automatically retransferred to the primary power supply (after an
adjustable time delay). All-necessary control-components for automatic transferring are located in
the control compartment and on each associated breaker.

The transfer motor utilizes the power from the source to which the electrical load is being
transferred. The mechanism provides a positivé mechanical interiock to prevent both breakers from

. being closed at the:same time.” The mechanism is. also designed-to-leave-both breakers "trip free”:-. .-~ -
in the closed position, permitting incorporation of overload and/or short-circuit protection in either or
both breakers ("type.B'!j. After tripping,.the-breéke.r.pf a "type .B" transfer switch must be manually -
reset.

Note: For the purpose of this manual, the term UTILITY indicates the primary power, and the term
GENERATOR indicates the standby power.

4. GENERAL SEQUENCE OF OPERATION

4.1. TYPE A TRANSFER SWITCH _
When utility supply voltage drops below a preset nominal value (70-100% of rated

adjustable) on any phase, an engine start delay circuit will be initiated and the transfer to
utility supply signal wilt be removed (i.e. contact opening). Following expiry of the engine
start delay period an engine start signal (contact closure) will be-given.

Once the engine starts, the transfer switch controller will monitor the generator's output
. voltage. Once the generator voltage and frequency rises above preset values (70 - 100%
nominal adjustable), the transfer to generator supply signal {contact closure) will be given to

Coa. = PMO457Rév'3 .00/02/29 . Coeediew Lo . e @ - Lo l.ws 3= . -Thomson Technology Ing: ...




the transfer switch mechanism. This will trip open the utility supply breaker and following a
neutral time delay period (0 - 10 sec adjustable) will close the generator supply breaker to

re-energize the load.

The generator will continue to supply the load until the utility supply has returned and the

retransfer sequence is completed as follows: When the utility si:pply voltage is restored to

above the preset values {70 - 100% of rated adjustable) on all phases, a transfer retum

delay- circuit will be initiated. Following expiry of the transfer return timer (0 --30 min.
adjustable), the-transfer-to generator supply signal will-be-removed-{contact opening):-- This--— . .- - -
will trip open the generator supply.breaker and following a neutral time delay period (0 - 10

sec adjustable} will ciose the utility supply breaker to re-energize the load.

An engine cooldown timer circuit will be initiated once the load is transferred from the
generator supply. Foliowing expiry of the cooldown delay period (0 - 30 min. adjustable) the
engine start signal will be removed (contact opening) to initiate stopping of the generator set.

4.2. TYPE B TRANSFER SWITCH
The general sequence-of-operation for-a-type-B-transfer switch:is identical to the type A - - - -

transfer switch except for the following conditions:

4.2.1. Overcurrent Trip of Utility Transfer Breaker
Should the utility transfer breaker (UCB) contain an overcurrent trip device and it is

activated due to an overcurrent condition on the load, the transfer switch logic will
issue an engine start signal and will force a transfer to the generator supply (if within
normal voltage and frequency limits). The transfer to the generator supply. will occur
irespective of the:utility: supply: voltage condition. The generator will remain on load
until the UCB n"tripped" indicator (on the breaker) is manually reset and the utility
supply is within normal limits. Note: Type B transfer switches wili be supplied with
the above logic as standard. Other optional logic configurations may be installed on
the transfer switch. Contact the TTI factory for further information.
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4.3

4.2.2. Overcurrent Trip of Generator Transfer Breaker
Should the generator transfer breaker (GCB) contain an overcurrent trip device and it

is activated due to an overcurrent condition on the load, the transfer switch logic will
cause a transfer to the utility supply (if within normal voltage and frequency limits).
The transfer to the utility supply will occur imespective of the generator supply voltage
condition. The transfer switch will not transfer to the generator supply should a
subsequent utility failure occur until the GCB “tripped” indicator (on the breaker) is

- manually reset and the generator -supply is' within normal limits.- Note: Type B

- transfer-switches will be supplied with the-above: legic as standard.- -Other-optional--- - .-

logic configurations may be.installed on the transfer switch. Contact the TTI factory

for further information.

SERVICE ENTRANCE RATED TRANSFER SWITCH
(Note: This applies only to service entrance transfer switches supplied with a

Padlockable Disconnect Switch. Contact TTI for other types.)

4.3.1. Normal Operation
Under normal conditions, the load is energized from the utility supply through the

closed utility transfer. breaker... If the utility power fails, the.generator will start.and the
load will be re-energized via the closed generator transfer breaker.

In the normal operating mode, the Service Disconnect switch shall be in the

“energized" position.

4.3.2. SERVICE DISCONNECT PROCEDURE :
To perform a service disconnect (i.e. to disconnect the utility and generator suppiies),

the following procedure is.required:.- ..

1. Move the "Service Disconnect" control switch located on the door of the transfer
switch to the "Disconnected” position.

2. Verify that the "Service Disconnected™ pilot light is ilfuminated. If the Light is
iiuminated, the setvice has been successfully disconnected and it is safe to perform

any maintenance procedures as required. in this condition, the transfer switch is in

the neutral position, with both utility and transfer breakers open. The transfer switch - -

will remain in this condition, regardless of condition of the utility and generator
supplies (i.e. if the utility power fails, the generator will not receive a start condition,
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nor will the transfer switch move to the generator position). If the Light is not

illuminated, further procedures are required (refer to the following procedure #4).

3. Attach safety lockout padlock to the "Service Disconnect” control switch to prevent
unauthorized change in operating condition and verify transfer switch door is locked
closed. If the door is not locked, turn and remove door key.

4. If the "Service Disconnected" pilot light is not i!luminatéd, the service will not have

been successfully disconnected and it is therefore not safe to perform any

maintenance until the following additional procedures are performed:

Warning

Qualified personnel.- must undertake the following
procedures_only). .Failure to do-so may resuit in serious
personal injury or death due to electrical shock.

s Open the door to the transfer switch using a suitable tool and opening the door

lock with the key.
e Visually inspect the actual position of the transfer switch mechanism. If the

position of the transfer switch mechanism is cleady in the "neutral position”, the
service has been successtuily disconnected. ’

Notes: 1) If the pbsition of the transfer switch mechanism is éleaﬁriy in the "neutral

position, the "service disconnected” pilot light may not have illuminated

due to the following reasons: '

a) Utility and generator supply voltages are not present (the pilot light
requires AC supply voltage to be present).

b) The pilot light may be burnt out. The bulb should be immediately
replaced with a suitably.rated bulb.

--¢) - Failure _of-one or-more of the sensingflogic contacts. A qualified
service technician is required to trouble shoot this specific condition.
Unplug the control circuit isolation plug to de-energize all AC power to
the control circuits. Note: The AC.power conductors will still remain
energized. Once the control circuit isolation plug is removed the
"Service Disconnected" pilot. light will not iluminate due. to loss. of
control power.

Note: to return the transfer switch back to normal operation, the

contral circuit isolation plug must be reconnected for correct

operation.
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» The transfer switch door should then be securely closed using a suitable tool and
. locked in the closed position with the key. Once the transfer switch door has
been positively locked closed and secured and only then is, it is safe to perform
any maintenance procedures as required. .
« if the position of the transfer switch mechanism is not in the “neutral position®

further procedures are required {refer to the folfowing procedure)

Warning
Failure to positively lock closed and secure the

transfer switch door may Tresult in serious
| personal injury or death due to electrical shock. |

« |f the position of the.transfer switch mechanism is not in the "neutral position" the

transfer switch mechanism must be manually operated as follows. To operate
manually, pull the manual release plunger on the mechanism, releasing the motor
drive rod from motor drive arm and move .the knob and yoke to the marked

"Neutral” position.

_ Warning
: - | Failure t0 move the -mechanism-to-the Neutral
Position may resulf in serious personal injury or
death due to electrical shock,

The transfer switch door should then be éecurely closed using a
suitable tool and locked in the closed position with the key. Once
the Transfer switch door has been positively locked closed and
secured and only then is, it is safe to perform any maintenance

procedures as required.

Warning
Failure to positively lock closed and secure the
transfer switch door may resuit in serious
personal injury or death due to electrical shock.

To re-energize the load, the padlock(s) should be removed from the “Service
Disconnect” control switch, and move the switch to the "Energized” position. The

transfer switch will immediately return to the utility or generator supply if within normal - -

operating limits.
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5. TYPEA AND TYPE B DEFINITION

"Type A" transfer switch means an automatic transfer switch that does not employ integrai

overcurrent devices.

N

"Type B" transfer switch means an automatic transfer switch that does employ integral overcurrent
protection (in at {east one of its two breakers).

“Type A" transfer switches are’ not-equipped with- trip units, and ‘require properly coordinated = -

__ upstream protection....Information..on..closing. . and.. withsiand . ratings, _and _recommendaisons fpr____
maximum upstream protectwe devices for “type A" units are in this manua1 (Some "type A" models a

do employ "high-magnetic* trips. in" the ‘breakers, however these are set to frip at a higher than

normal current for that amperage circuit, so that the possibility of tripping is very remote. Since

these trips are not intended to provide overcurrent protection, but are rather employed to ensure the

integrity of the transfer switch under all circumstances, they are still classed as "type A").

“Type B" transfer switches are typically equipped with standard thermal-magnetic trips which will
provide the required overload and short circuit protection. "Type B" can also be built using solid
state trip breakers, which can include ground fauit tripping as well as overload and short circuit

protection. oo s -

It shouid be.noted that a “type: B" transfer switch with.overcurrent protection in only one breaker wili ..
require the same consideration for upstream protection in the feeder of the breaker with no trip (as
applies to a "type A" transfer switch). '

6. GENERAL NOTES ON SERVICING
(See CAUTION! on Page #1)

When performing any service work it is imperative that the following be observed:

6.1.  To maintain mechanical integrity, ensure that:
¢ Alllinkages are correctly adjusted.
« Mechanical interlocking is correct - it should not be passible to close a breaker
without first opening the other breaker.
» All fasteners are adequately tightened.
* The operating linkages are not damaged or bent, and that all bearing points

operate freely. .

6.2. To maintain electrical integrity, ensure that:

I PMOAS Rev3 0002297 g n. G B id. LF0. Ti. ThomsoniTechnologyine.
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T TS890, TRANSFER SWITCH

* All electrical connections, especially power connections, are clean and
. adequately tightened. Corroded or loose power connections will cause
destructive heating, and may cause premature tripping in the type "B" units.

n

All insulating devices are in place and in good condition.

No moisture or other contamination is present.

Electrical conductors are adequately secured away from moving parts.
6.3. To maintain operational integrity, ensure that:

e All'control devices are in good condition and correctly calibrated.

———— = » All control dévices are adequatély sécured’in their plug-in fixtures.. ... 2 oizmmmini s |

Service work should be.undertaken only by qualified personnel. Failure to correctly maintain
an automatic transfer switch may represent a hazard to life and equipment. Full operational
testing must be done prior to placing a transfer switch in service subsequent to any
maintenance or repair. Any service work involving electrical components requires high-
potential testing to ensure that required insulation levels have been maintained.
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7. TRANSFER SWITCH MECHANISM DRAWING
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- TS890 - TRANSEER SWITCH &,
8. TS 890 TRANSFER MECHANlSM 800 THROUGH 3200 AMP

The transfer mechanism consists of two electrically operated breakers and a mechanical interiock.

N

The transfer switch mechanism has three possible positions:

a) The utility breaker-closed and the generator breaker open;
b) The generator breaker closed and the utility breaker open,
R c) Both the-utility and—the~genefator~breakers -open; - but- NEVER -both--the-utility-and-—---—- -~

generator breakers closed at the.same.time.

8.1. MANUAL OPERATION
(See CAUTION! on Page#i)

Isolate the transfer switch from ‘both sources of power before opening the enclosure

for manual switching!

@ - TRANSFER MODE SELECTOR

- This is.a two .position. selector switch. that .selects. the .required mode of operation of .the transfer

switch as described below.

9.1. AUTO: This selects automatic operation of the transfer switch. The transfer
breakers wiil automatically open/close as detailed in the sequence of operation.

9.2. MAN: This-position. inhibits .automatic operation. The transfer switch breakers
must be manually'operéted via: pushbuttons located on the face of the circuit
breakers to open/close them as required.

To transfer manually to generator - turn the transfer mode selector to MANUAL, trip
T/S utility breaker, close T/S generator breaker, using breaker trip/close pushbuttons.

To transfer manually to utility - trip T/S generator breaker, close T/S utility breaker
using breaker trip/close pushbuttons.

1
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10. RECOMMENDED MAINTENANCE
(See CAUTION! on Page # 1)
10.1. DO NOT perform dielectric tests on the equipment with the control components in the

circuit.

10.2. Check if control components are tight in sockets. _

10.3. Periodically inspect all terminals (load, line and control} for tightness. Re-torque all
boits, nuts and other hardware. Ciean or replace any contact surfacas which are
dirty, corroded or pitted. "

1047 Transfer switches shouid'bein"c':lean;"dry‘ancf-moderately warny locations: -If signs-of ——-——~-
moisture .are present, dry and.clean transfer switch. if there is corrosion, try to clean
it off. If cleaning is-unsuitable replace. the corroded parts. Should dust and/or debris
gather on the transfer switch, brush, vacuum, or wipe clean. DO NOT blow dirt into
the breaker or terminals.

10.5. Test the transfer switch operation. While the unit is exercising, check for freedom of
movement, hidden dirt or corrosion and any excessive wear on the mechanical

operating parts.
10.6. Check all adjustable control components (time delay and voltage sensing relays) for

correct settings. . e —
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11. TROUBLESHOOTING
(See CAUTION! on Page #1)
Symptom

- will not re-transfer to utility source upon
restoration

- will not transfer to generator source upon
failure of utility source

- fransfer to generator source without a
. power failure in the utility source

- generator does not start up or stop winen -
it shoulid .

- no time delay when there should be
- power is not available at the load
terminals but the utility or generator

breaker appears to be closed to a live
source

DEFECTIVE COMPONENTS

serial number of the transfer switch.

R

Possible Causes

control wiring isolation plug is removed

a test mode has been activated {check TSC 800 status LCD
display)
transfer mode selector is not in “auto” position
utility voltage or frequency is outside the pre-programmed limits
{check utility source for adequate voltage & frequency)
a loose control connection
- faulty circuit breaker {refer to Circuit Breaker Troubleshooting)
“defactive” TST "800 controller’ (verify "output signals with circuit
board mounted diagnostic LED’s)

. control wiring isolation plug is removed

generator set not producing enough voltagefrequency or output
circuit breaker open

warmup time delay function has not timed out yet {verify TSC 800
timer setting)

transfer mode selector is not in “auto® position

a loose control connection

faulty circuit breaker {refer to Circuit Breaker Troubleshooting)
defective TSC 800 controller {verify output signals with circuit
board mounted diagnostic LED’S)

a test mode has been activated (check TSC 800 status LCD
display) ‘

- -defective- TSC -800 controller {(verify output signals-with circuit
board mounted diagnostic LED’s)

verify remote engine control panel is set for automatic-mode

verify time delay function in the TSC 800 program setting as per
programming sheets as supplied with the transfer switch

the breaker's trip unit (Type B style only} has tripped on a fault on

the system. Correct the fault, and manually reset the breaker in
the transier switch.

Return defective components to Thomson Technology Inc. for repair. Be sure to advise model and

S PM045'Rev-3 00/02/29
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5.TS:890 TRANSFER SWITCH

13.

Short Circuit Current Rating (Amps RMS Sym)

STANDARD MODELS (Type A4)

REQUIREMENTS FOR UPSTREAM CIRCUIT PROTECTIVE DEVICES

. . Short Circuit
Basic Model Maximum Ratgd Current | Closing Rating Current Rating
i S SR o Voltage :‘::;‘:‘.".'(.A.) ] —'(kA p’?‘?k)“* 17 (KARMS):

TS 890 - 800A 600 800 105 50

TS 890 - 1000A 600 1000 105 50

TS 890 - 1200A 600 1200 105 50

TS 890 - 1600A 600 1600 105 50

TS 890 - 2000A 600 2000 105 50

TS 890 - 2500A 600 2500 105 50

TS 890 - 3200A 600 3200 105 50
STANDARD MODELS (Type B)

. . Short Circuit

* Basic Model Maximum Rated Current | Closing R?:mg. Cufrent Ratifig |
| Voltage A (k. peak) (kA RMS)
TS 890 - 8008 . 600 800 105 150

TS 890 - 1000B 600 1000 105 150

TS 890 - 12008 600 1200 105 150

TS 890 - 16008 600 1600 105 150

TS 890 - 2000B 600 2000 143 143

TS 890 - 2500B 600 2500 143 143

TS 890 - 3200B 600 3200 143 143

Please refer to the factory for further information on upstream protection requirements, if required.

INSTALLATION OF OPEN TYPE TRANSFER SWITCHES - Please refer to the factory for

additional infarmation.

T -PMO45 Revi3 00/02/297 | . TEueiiie

~o& L g Thomson Technology. ines-,

.




I RN L T g e R 1 T Ny L S R
. e ¥R ‘:"' KA TS*&QQ:‘TRANﬁEER?SWIICH’- ,?":.'7’:':“.‘-'“{.4_ :::‘::‘ "- e ';-(:E,,g.‘ PR P

14. CABLE LUG TIGHTENING TORQUE VALUES

LUG TYPE

) TA -
TA -

—
TIGHTENING TORQUE IN INCH POUNDS

2/0
3/0

— TA= 40 .

TA -
TA -
TA -
TA -
TA -
TA -
TA -

250
350
500
600
800
750
800

TA - 1000

CABLE CLAMP

180
250
280
325 T ’ o
325
375
375
375
375
500
500
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TS 890.TRANSFER SWITCH

15. CIRCUIT BREAKER DRAWING

circuit-breaker
disjoncteur

arc chute cover
capof sur chambres

des coupure undervaltage, release or second shunt release

déclencheur & minimum de tension
ou 2™ déclencheur & émission de courant

shunt release
déclencheur
& émigsion de couran!
-~ - -—closing release-: -~ -
élgetro-aimant de
fermeture

“open” position key lock
- sefrure da verrouillage
en position ‘ouvert”

ready-to-close contact
conta X prét & fermer

2 opening contacls

2 closing contacts

2 contacts a ouverture
2 contacts & fermeture

arc chute
chambre de coupure ‘Q : 4 auxiliary switches
> @) 4 contacts guxifiaires
£ / owvertfermd
handiing (& Iay, 1)
handgrip - stored energy mechanism
polgnée do charging handle
manutention poignde darmement

de fa commande

operations countar

caompleur de
manoeuvres

motor for electrical
charging of stored
energy mechanism
moto-réducteur pour
commands éleclique

closing push-button ""5/

fixing bracket bou;zr; pous;so:r ) -
(for fixed version} ermeture L )
équerres latérales l _ P
{pour installation en fixg) . ~

opening push-button

supparts bouton poussoir / .
supports de fappareit d'ouverture /
control unit
unité de contréle 2
sealing plate
plaque de plombage
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16. DRAWOUT CHASSIS ENGINEERING DRAWING

chassis
chdssis

arc chute cover

capol sur chambres
de coupure \

terminal shield

handling handgrip
poignde de manutention

2 disconnected position
carrfage switches

2 econtacls de position
“débroché”

auxitlarles and cantrol unit
connection block

bomfers raccordoment

des auxiliaires et de

f'unité de conirdle

door interlock
vermouiiage
da porte

pull-out haadgrip
poignée d'extraction

racking handle storage
rangement de la manivelle

functional poshtion indlcator "¢onnscted”,
*test" and "disconnected”

témoin de position fonctionnelle “embroché”,
*lest" et "débroché".

capot bormier

\

4 connected pasition
e Calriage switches —
/ contacts-de position -
‘erbrochd”

safety shutters
volels isolants

padiockable slide
sabot de verroufllage
des voletls

racking Interlock

varrrouiliage
embrochage débrochage
porge ouverts

padlocking facilities for -
connected or discennacted
posititn
verrouifiage par cadenas én
position "embrochd” ou
“débroché*

keylocks for “connected”

or “disconnected” positions
verroullfage par serrure en position
*embroché* ou “débrochd"™

racking handle .
manivelfa dfembrochage

..'.f
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17. WIRING DIAGRAM ENGINEERING DRAWING.

general diagram

wiring diagrams for basic version
STR 08 to 58
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"Fu : fuse 2A Q 2 guxiliary NO contacts
MNR wiring for instantaneous trippi
AT : emergency off (10A/240V AC) ) nd . rf.f{:‘.ng
BPO : h F : 2 auxiliary NC contadts
open pushbutton (10A/240V AC) D4 ? 254 262
BPF - close pushbuttan T
. . SDE : fault trip indication cantact
CE (%'ngée\f Afc’;‘;s'f“’" contact (10A7240V AC)(exept STR 08) MNR
CH " : "spring charged" contact
M : spring charging motor (180VA) gg%g&vafcj D1 6
XF  : desing release (20VA) PF : reary to close contact Use the tomminals 262
MX : shun!release (20VA) {10A/240V AC) (closing possible if (snd nngacharged" f the PEV
MN  : undervoliage release (20VA) bragker Is open, Aot locked and a3 854 (romaly pen Gatact of e P

i chanism charged
MHR : time delayed undervoltage release operaling mechar rged)

(20VA) CD : “disconnected” position contact
WV AC
QF  : auxifiary changeaver cantacts (10A‘!240‘ . ? ..
{10A/240V AC) CT : “test” position contact
{10A/240V AC)
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