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PRODUCT TRAINING
COURSE EVALUATION FORM

Instructor: Glenn Drayson

' 1. The course was:
Very informative.
Informative.
Not informative.

2. The course was:
Very well done.
Well done.
Okay.

3. The course instrdctor was:

Well prepared.

. Prepared.

Not well prepared.

4, During the course | gained:
A lot more knowledge about the products covered.
More knowiedge about the products covered.
Some knowledge about the products covered.

5. | felt the facility in which the course was presented in was:
Good. ‘
- Adequate.
Poor.
6. The hands-on training sessions were:

The most valuable portion of the course.
An important part of the course.
Of minimum value.
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7. The classroom/theory sessions were:
The most important part of the course.
A valuable part of the course.
Not as valuable as other parts of the course.

8.  The information in the supplied Service Manual was:
Very good.
Adequate.
Poor.

9. Future courses should have:

More hands on training.
More classroom sessions.
More audio/visual aids.

10. What additional information was not covered in the course that you would like to see?

11. How could these training courses be improved?

SUTRNOO? oo (OW106G Rew




. 12.  What particular parts of this course should future courses concentrate on?

13. Any general comments you have regarding the course would help with future courses:

14. | would like to be contacted again for future training courses:
Yes. Ce
No thank you.

. Name / Title (please print) Company Name / Address {please print)

SHTRMUDT doc 001206 Rew O



CORPORATE OVERVIEW

A Subsidiary of
Regal-Beloit Carporation

Thomson Technology Inc. is a leading manufacturer of electrical products and systems for use in the
Power Generation Industry. T.1.L products are currently operating in conjunction with power generation
systems around the world. Products including System 2000 Switchgear and Controls, TS 850 and TS 890
Automatic Transfer Switches, 7SB 850 Bypass/Isolation Switches, UCS 200 Auto Start Generator
Control Panels are applied in industrial, commercial, institutional and marine installations.

T.T.1. manufactures a full line of control components and monitoring devices for use in its control
equipment. These products include MEC 20 microprocessor based engine/generator controller, TSC 800
automatic transfer switch control modules, engine speed switches, electrical sensing devices, battery
chargers and system controllers.

Thomson Technology’s THS 2000 software provides remote management of generator systems, allowing
operators to communicate with T.T.1’s engine generator control systems via telephone or other link.
Features include automatic data logging, auto callout upon alarm and remote system reconfiguration.

T.T.1, provides complete field service and customer training. Field service engineers are available 24
hours a day for startup commissioning, repair, or modification of your power generation systems or
components. Service representatives are located in key centers in North America and China. Training
packages can be designed to meet customer specific requirements in the field or at T.1.1.’s factory training
centre.

Thomson Technology’s Design Engineering Department provides in-house system design for all of our
products. Design services are available to customers wishing to develop new power generation facilities or
to upgrade existing ones, including field verification to determine system requirements.

I.T.L is committed to Research and Development. A substantial percentage of all sales revenues is
returned to R & D, assuring the company's position as an industry leader in new product development and
system innovation.

A dedicated quality assurance staff is responsible for supervising quality procedures to ISO 9000 certified
standards. Certification under ISO 9001 ensures that all products are subjected to documented inspection
and testing procedures so that our customers consistently receive products of the highest quality.

Thomson Technology Inc. was founded in 1973 and today directly employs over 100 people. Branch
offices, agents and distributors in Canada, U.S.A. and Asia provide customer support.

CLOO3 Rev 4 00/07/25 Marathon Electric, Inc. & Thomson Technology Inc. » Pariners in Power »

19214-84th Avenue, Surrey, BC Canada V4N 4E3
Telephone {604) 888-0110 = Telefax (604) 888-3381 = email: ttinfo @tti.bc.ca « www.thomsontechnology.com




SALES & MARKETING

A CONTACTS

A Subsidiary of
Regal-Beloit Corporation

HEAD OFFICE, Surrey, British Columbia
Telephone:  (604) 888-0110

Vice President, Sales, Service & Marketing
Marketing Assistant
Marketing Assistant
Manager Inside Sales / Projects
Standard Product Sales Assistant
Standard Product Sales Assistant -

CANADA
PACIFIC Regional Sales, Surrey, B.C.
Telephone: (604) 888-0110 Fax: (604) 888-5606
Regional Sales Engineer
Inside Sales Engineer
WESTERN Regional Sales, Edmonton, Alberta
Telephone: (780) 413-1800 Fax: (780) 413-1887

Regional Manager
Senior Inside Sales Engineer (Surrey)
Inside Sales Engineer (Surrey)

EASTERN Regional Sales, Mississauga, Ontario
Telephone: (905)272-0110 Fax: (905) 272-0667

Regional Manager
Inside Sales
Inside Sales Engineer

UNITED STATES OF AMERICA
Telephone: (604) 888-0110 Fax: (604) 888-5606

National Sales Manager
Western Regional Sales Engineer

Fax: (Main)(604) 888-3381

Rick Martin
Lynda Borg
Maryann Zaradic
Jim Mah, B.A.
Charisse Barry
Ramona Moore

E-Mail: ttinfo@tti.be.ca

Mike Schmitt, A.S¢.T.
Azita Nassehi, B. Sc. E.E.

E-Mail: ttiedm@telusplanet.net

Greg McGrath
Godfrey Santos, B.E,
Azita Nassehi, B. Sc. E.E.

E-Mail: ttimiss@istar.ca

Greg Campin, C.E.T,
Michelle Kerby
Stephen Moore, C.E.T.

E-Mail: ttinfo@tti.bc.ca
o
Doug Kristenser, A.5c.T.
Nevilie Schneiderman, NHD (Elec. Eng)

Senior Inside Sales Engineer Guy Anderson, C.E.T.

Inside Sales Engineer (Surrey) Lisa Nguyen, C.E.T.

Exclusive Regional Representative (888) 888-0110
PEOPLES’REPUBLIC OF CHINA, Beijing, PRC

Telephone: (8610) 68700433 Fax: (8610) 68700434 E-Mail:ttibj@public3.bta.net.cn

Regional Manager

Service Engineer

Sales Office Assistant

Senior Inside Sales Engineer (Surrey)
Inside Sales Engineer (Surrey)

Zhanbin Ma, MBA, M.A.
Victor Xu, B. Sc. E.E.
Catherine Zhao, B. A.

Godfrey Santos, B.E,
Ke Xu, B. Sc. E.K.
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THOMSON
TEGHNOLOGY HC.

A Subsidiary of

Regal-Beloit Corporation

AGENT CONTACTS

ADVANCED POWER TECHNOLOGY INC.,

Setauket, NY
Territory:

BAY-SAN CO. INC.,
Waukesha, W1
Territory:

THE BUDD SALES CO.
Stilesville, IN

Territory:

Telephone: (631) 751-6160 Fax: (631) 751-6164
Maine, Vermont, New Hampshire, Connecticut, Massachusetts,
Rhode Island, New York, New Jersey, E. Pennsylvania

Telephone:  (414) 548-6200 Fax: (d14) 548-6239

E-Mail dgbayerlein@woodway.com

Wisconsin

Telephone: (317) 539-4222 Fax: (317) 539-5554
E-Mail: buddsales@mindspring.com

Michigan, Indiana, Ohie, Kentucky, W, Pennsylvania

CONTROLS ENGINEERING INC.

Anchorage, AK
Territory:

DAVIDSON SALES CO.,
Daytona, FL

Territory:

DEHN ENGINEERING
Seattle, WA

Territory:

LAEVERCO PRODUCTS

Telephone: (907) 276-2378 Fax: (907) 276-7628
Alaska '
Telephone: (800) 383-2078 Fax: (904) 274-2279
E-Mail: dsc@davidsonsales.com

Florida, Georgia, Alabama, N. Carolina, S. Carolina,
Caribbean, Puerto Rico

Telephone: (206) 243-3123 Fax: (206) 243-3124
E-Mail: descoinc@juno.com
Washington, Oregon

Alta Loma, CA Telephone: (909) 941-3721 Fax: (909) 941-3723
E-Mail: jeff@laevercoproducts.com
Territory: S. California, S. Nevada
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1)

2)

GENERAL INFORMATION

NOTE

Installations should be done in accordance with all applicable electrical

regulation codes as required.

The following instaliation guidelines for

Thomson Technology (nc. engine

generator control panels are provided for general information only pertaining -to
typical site installations. For specific site installation information, consult Thomson
Technology Inc. as required. Note: Factory installations of integral control

equipment that have been tested and
recommendations.

‘proven may deviate from these

CAUTION!

injury or death.

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

CONTROL WIRING

As a minimum, all contro! wiring shall conform to the Canadian Electrical Code
(CEC). Part 1. Specific wire sizes for typical circuits® (of distances up to 100ft

(30m)") are as follows:
21 Battery ;Sontrol Power
22 Engine Alarm/Shutdown Contacts
23 Remote Start Contact fo;-Transfer Switch
2.4 Crank & Preheat Output Wiring
2.5 Speed Sensing Wiring
26 Metering Voltage Inputs

2.7 Metering Current Inputs (from CT's)

! For distances exceeding 100 Ft. (30m) consult TT1.

" 2 For unit mounted control panels, wire sizes may be reduced to the

#10 AWG (6mm?)

#14 AWG(2.5mm?)

#14 AWG (2.5mm?)

#10 AWG (6mm?) (To main salenoids)
#16 AWG (1.5mm?)-2 Conductor Shielded Cable
#14 AWG (2.5mm?)

#10 AWG (6mm?)

next smaliest wire size available.




3)

All shielded cables are recommended to be run in separate conduits to help reduce
the effects of electrical noise. interference (EMI/RFI etc). Note: For very short
conduit runs (ie. less than 25 feet (10m) common control wiring conduits may be
used.) k

All AC & DC control wiring should be run in separate AC & DC conduits to help
reduce the effects of electrical noise interference (EMI/RFI efc).

PHASE ROTATION

TTI control panels are designed to accept 3 phase power systems which provide a
positive or A - B - C phase rotation. Control circuits which are affected by phase
rotation are as follows:

- Kilowatt meters / transducers

.- Kilovar meters / transducers

- Power Factor meters / transducers
- Engine Governor Load Sharing modules
- Var/Power Factor Control modules

-~ Synchronizing controls

- Reverse power refays
- Negative Sequence protective relays

If a negative or C - B -'A phase rotation power supply is used, the above circuits

will not operate correctly. If a positive A - B - C phase rotation power system is

not obtainable, consult TT! for possible circuit modifications.

Note: It is the customers' responsibility to ensure a positive A - B - C is supplied
to all TTl control panels, unless specifically stated otherwise by contract

documents.




4)

REMOTE START CONTACT FIELD WIRING

Field ‘wiring of a remote start contact from a transfer switch to a-control panel
should conform to the following guidelines to avmd possible contreller malfunction

and/or damage

a)

b)
C)

d)

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

Avoid wiring near AC power cables to prevent pick-up of induced voltages.
An interposing relay should be installed if field wiring distance is excessively
long (i.e. greater than 100 feet (30m)) or remote contact has a resistance of
greater than 5.0 ohms (see Fig. 1).

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

ENGINE
CONTROLLER

TRANSFER - SWITCH
ENGINE START
CONTACT

(CLOSE TO Run}

FIGURE No.1 - REMOTE START INPUT WIRING ‘




5)

'SPEED SENSING SIGNAL WIRES

Field wiring of the speed sensing signal wires should conform to the following
guidelines to avoid possible controller malfunction and/or damage.

a) [rapsformer Sensing

NOTE
When transformer sensing is utilized, the voltage sensing must bhe
connected fto the Jine side of the generator circuit breaker (i.e. not the
load side). Failure to do so will cause failure of the speed sénsing
circuitry if the breaker.is opened.

- Avoid using system neutral conductor to prevent pick-up of harmonic
voltages (i.e. use phase to phase connection for sensing).

- Avoid wiring near unrelated AC power cables to prevent pick up of induced
- voltages.

- Where non-linear loads represent a substantial portion of load on a
generator, false operation of the controller's speed sensing network may
occur in some applications if transformer sensing is used. If this problem
exists, magnetic pickup speed sensing is recommended. Examples of
non-linear loads would be U.P.S. systems, variable speed motors, and
other devices which employ phase angle or pulse width modulated control.




b) Magnetic Pickup

- Wiring from magnetic pickup must utilize a 2 conductor shielded/twisted
cable. The draih (shield) wire must be connected at the control panel end
only (see Fig. 2).

- Maénetic pickup voltage at cranking speed must be greater than 3.0VAC.
At nominal speed, mag pickup voitage shouid be between 3 - 40VAC.

- A single dedicated magnetic pickup is recommended for connection to the
speed sensing input terminals. Note: - One common magnetic pickup may
be utilized for the system provided specific test measurements are done
with the equipment installed (ile. mag. pickup voltage .levels- meet the
required levels). ’ ’

- . "2 conpucToR
. SHIELDED CABLE
MAGMNETIC
. PECKUP
ENGINE © —{_F 00
CONTROLLER
R g
s - Lo

FIGURE No.2 - SPEED SENSING INPUT WIRING




BATTERY SUPPLY

DC Power 'su'pp'ly'.contfbl wiring from the engine cranking battery to the control
panel should conform to the following guidelines to avoid possible controlier
maifunction and/or damage. )

a)

b)

Avoid wiring from the engine starter terminals - wiring should go directly
from the battery terminals to the engine control panel (to avoid voltage drop
in the starter cables and starter motor commutator noise - (See Fig. 3)
Note: Unit mounted contro! panels with short wiring runs may utilize
connections from the starter terminals provided that the speicific application
is tested satisfactorily.

Wiring from battery to engine control panel should be two - #10 AWG

(6mm?) wires (i.e. do not use the engine block as one.of the common
conductors). T

Under noisy environments (i.e.. gas engines with high voltage ignitions,
etc.), wiring from battery should be a twisted pair of #14 AWG (2.5mm?)
wires (use #10 AWG (6mm?)) wires if a DC ammeter is used).

CONTROL PANEL

ENGINE
: 2 x E1QAWG(Emm?)
T \
(orerest” ' AN
STARTER
f w7
BATTERY CHARGER

T

BATTERY 2 x #10AWG{Emm*) (o) (<)
\ o o
Y JJ

k RN

=

FIGURE Neo.3 - BATTERY SUPPLY WIRING




7)

8)

BATTERY CHARGERS

Field wiring of an engine cranking battery éharger should conform to the following
guidelines to avoid possible engine controller malfunction and/or damage. -

a) Wiring from DC output of battery charger must be connected directly to the
battery terminals (i.e.. not to the control panel power inputs terminais or the

engine starter motor (see Fig. 3).

!

CAUTION!

The battery charger must be turned off before battery cables are removed from
the battery (i.e.. for servicing). Failure to do so may subject the control panel to an

overvoltage condition in which damage may result.

RELAY / SOLENOID PROTECTION

The use of AC or DC operated solenoids or relays in control systems can
sometimes cause high voitage spikes on the DC power supply, which may cause
electronic devices to fail.

Transient suppression devices are recommended for all inductive aevices sharing

_wiring or if physically located near engine/generator control panels.

For DC operated relays or solenoids, use a suitably rated counter EMF Diode (or
commonly known as “freewheeling” diode) (see Fig. 4).

O/O— FREEWHEEL TNG

——sMIM—*—‘
| :
AN

—{ T

FIGURE Me.4 - DC RELAY COIL PROTECTION




. For AC operated relays or solenoids, use a suitably rated metal oxide varistor
(MOV) or capacitor/resistor suppressor (see Fig 5).

oo

MoV 7
AC SUPALY ] /
SOURCE ]

FIGURE No.5 - AC RELAY COIL PROTECTION

9 C SFO

: When current transformers (CT's) are used to supply ammeter circuits only, CT
. polarity is not critical for correct circuit operation.

When CT's are used to supply circuits utilizing 3 phase power measurement
devices (such as KW meters, power factor meters, load sharing modules, reverse
power relays, etc). CT polarity must be carefully observed during installation.

To install CT's correctly, use the following guidelines and refer to the specific.

panels schematic diagrams.

CAUTION!

When installing or performing any service work on CT circuits, always de-energize
the system before proceeding with any work. Never open circuit on an energized
CT as extreme high voltages may result which may cause serious injury or death. | .-




9.1 Install the CT with the polarity dot (white) or H1 side facing towards the
supply source (see Fig. 6).

9.2 Connect the secondary “white” wire or terminal marked X1 or S1 to the

g ungrounded phase CT input terminal (typically marked C1, C2, or C3).

9.3 Connect the secondary “black” wire or terminal marked X2 or S2 to the
grounded common CT input terminal (typically marked CO).

9.4  Always ensure that the power conductor phase CT matches the secondary
CT wiring phase input terminal (i.e. typicaily - phase A CT should have its
white or §1 secondary wire connected to the C1 terminal, phase B to C2,
and phase C to C3. Common black wires should be connected to terminal
Co.

Note: Always ensure that the corresponding voltage connections match the same
phasing as the CT connections (ie. phase A voltage connection should
correspond to the phase A CT and C1 secondary wiring terminal input).

TO LOAD _
_— e ~
SQURCE —s— —p— BETURN . Ry 8 c N
X1 X2 A A A A
} S N |
: _ . N I _l
HA | ------ I N l |
o/ o/ T ]
FROM . LQ ?-—— —
SUPPLY = .
POWER - ) CTt{ £T2¢ LT3
FLOW i RETURN "E ‘—l
. GRO L

SQUARE CT PHASE ‘B* .

SOURCE —e=— CURRENT SENSING
) . wH

[E—
[s}—
R |

? c| -

PHASE "B f N
. PHASE 'C —_—
FROM _ I
SUPPLY PHASE N R
POWER -
FLOW

© VOLTAGE SENSI NG
ROUND CT

FIGURE No. 6 ' : GROGNG  GENERATOR _
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- Safety should be the prime concern when working with any mechanical or

electrical equipment. Identifying safety hazards on electrical equipment is
more difficult than on mechanical equipment. Live terminals look exactly
the same as dead terminals. All electrical equipment must be approached
withcaution. It takes only 20 milliamps of current to kill a human being..
That is % the current required to light a flash light! What happens when a
person comes into contact with a live conductor, is largely dependent on
the conditions at the time, such as skin area contacted, skin resistance,

.current path through body, voltage level etc. The result of body contact

could be anything from a slight tickle to instant death.

DON'T GAMBLE WITH YOURLIFE -~ PLAY IT SAFE{




ol
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Listed Below are some safety rules which MUST be followed when
.. working with electrical equipment.

1.  Donot éttnmpt to do any work on the
generator or the controls unless you
are familiar with their operation. If
you are aot sure, READ THE

MANUAL |

2.  Disconnect the engine battery before
you attempt to do any work on the
engine or generator.

3. Do not work with loose. clothing,
open jackets or scarfs, which can be
caught in rotatmg cqmpment.

4. - When opening a panel do not stand_ -

' dxrecﬂy in front of the door. Alloose.
. wire or Joose terminals could cause a B
.: " flash. :Stand to the hinge side when. ;= -=" PP

Opemng the door

5. = Treat all exposed terminals as live
until you have personally checked
them out with a meter. It is-good
practice to check your meter on &
known potential before testing parts
to be worked on. ‘Do not depend on
someone else to-switch off or check - . -
" acircuit. Itis your safety at stake. .

6. Never service live AC circuits. Cut
power first before attempting to
change or tighten components. If
power cannot be cut, call-a qualified
electrician.




7. When isolating a circuit to be
.worked on, tum the switch “OFF”

and lock it in the off position. If a

tagging procedure is policy, be sure : See Accident Prevention
to fill in your name, date, and work < Module 216.08 — 216.10
being performed. If none of these Jor details

methods can be conducted, remove

the main fuses, place a tag or note on
the switch and take the fuses with
you.

8. Do not crowd a panel. One person at
a time should be working in a panel.

9. If work is required in a partially live : . .
panel, do not attempt to do it until a See j;ﬁgf;‘gg?mm
partncr is in attendance. Cover live “Insulating Blankets”
sections with insulating material
where practical

go unaccounted. Retrieve every
dropped part: Failure 1o do'so may
cause equipment blow out.

" I1. If panel ‘wiring must be unlaced or
- wireway - covers, etc. have: to . be
. removed, be sure things are put back

A in place upon completion of the job.

Rermember that the generator is designed to start automatzcally Dan ’t
let it catch you by surprzse.

10. Never leave dropped screws, washers.. e




Safety depends on good maintenance. All screws on terminals should be .}
checked regularly for tightness. This is especiaily important on prime
power sites. The constant vibration in the gencrator room makes it

- especially difficult to keep connections-tight.—- - - oo

Be especially careful of the engine battery. Do not use the battery asa
tool rack. A wrench dropped across the battery terminal could cause blow
out of battery or wrench. This could cause serious burns.

Keep light and open flame away from batteries. Especially if they have
been charging. The charging of a battery produces hydrogen gas, which is
highly explosive. '

Safety with Fuses

12, Testing fuses is not a simple matter
_and sound safe practices should be :
used. If the circuit can be isolated, ~ =
(and this is the safest method) open
the disconnect switch and (referring.
© to Diagram 1-A, on page 6) test .
‘between points marked D & E,: D & -
. F, E&F, thenD, E, and F.to
. ground respectively to establish a zero
potential on the open circuit. Stray
voltage may be .present by an.
unintentional cross connection or an
induced voitage -from parallel lines.
When it is certain no potential exists,
a battery-powered OHM meter can be
used to test for fuse continuity.

SAFETY NOTE:

3 When installing or removing fuses, use the proper
tﬂ”m sized fuse pullers, not pliers or screwarivers.




13. If fuses must be tested while
energized and in the circuit, you may
get some erroneous” voltage readings
caused by connected loads (refer to
Diagram 1-B, Next page). Select a
tester designed for the job — don’t use
makeshift sockets, bulbs, etc.. With
this tester, first establish if all phases -
ahead of the fuses are energized by
testing between L1 and L2, L1 and
L3, and L2 and L3. All readings
should be in the same range e.g. 208
to 230 volts or 575 to 600 volts. With
a situation as shown in Diagram 1-B,
you should test and read as follows:

s Between points A-E = Zero or reduced
voltage

e Between points A-F =Full Potential - -~ - oo

= . Between points B-D = Full Potential

Tlﬁs will establish a blown fuse in a
center phase (betwzen Points B-E).




Diagram 1-A
Disconnect Switch OPEN

Disconnect Switch, Fuses & Connecled Loads

ON

A

A B glown QC OFF
g Fuse ’ L
& 1.

-Dead Log

Resistive Loads

3 g Motor

Diagram 1-B
Disconnect Switch CLOSED




Cont...
13.

" Don’t be fooled by the feedback

voltage at Terminal E. This can be
sustained by continuity through
transformer windings or any other

load ¢« nnected between either of the

opposite outer phases.

SAFETY NOTE:

14.

* disconnects downstream of the

16.

17.

can cause sever burns.

Replace the fuse with one of the
same voltage, current rating and

type.

Before restoring the main switch,
open any circuit breakers or

blown fuse.

" After replacing the. fuse close the
door on the disconnect and standing .
to one side, engage the switch. If

possible, establish line voltage with a
meter on all three-secondary lines.

Build up. szcondary loads slowly.

until full load is established. If the

fault is still in the circuit, the fuse is

likely to blow again as the breaker or
switch is cut on line. If this'is the
case, go back to Step 13 and foliow
through, leaving the faulty circuit
open until repairs can be made.

When the fuse is to be replaced, never install it with
the disconnect switch in the “ON" position, the
résulting current inrush and electrical discharge.




' commencing work. "

-equipment with bare hands ~anyway ~
‘wouldn’t you rather get a “tingle™ between’

Testing Terminals for Power Before Working On Them

If you have to work on terminals or lines
that at one timé have been energized, you
must be sure they are “dead” bcfore

If possible, test the circuit with power on and then again after the control
switch has been properly disconnected, tagged, and locked out. This w111
confirm you are taggmg and locking the correct switch.

When you have tested the terminals between
phases and from each phase to ground, and
you are satisfied the circuit is “dead™ and
safe, ONLY THEN should you use a finger
thumb test. “This is done by holding your
thumb on a grounded frame or the like and
touching each terminal with a finger of the
SAME hand. = This may sound a Ilittle
foolhardy at first, but if you think about it,
keeping in mind you intend to' work on the

your thumb and finger than a possible fatal
jolt from one hand, through your body and

‘out the other hand. or foot? Remémber, this .
test can only be made after your meterbas . . .. Ll
_ pronounced the line “dead”.

Reference Information:

Accident Prevention Process (APP) ~ Modules 6, 105, 106 & 216




Objectionable Gurrent Flowing
Through the Grounding Path: Part 1

Mike Holt, Mike Holt Enterprises Inc, Tamarac, Florida

&

he 1999 National Electrical Code specifies in

Section 250-6(a} that electrical systems, cir-

cuit conductors, electrical equipment and con-

ductive metal parts be installed so that objectionable cur-

rent does not flow through the grounding path.

To apply this rute, we must under-

-stand that the purpose of the NEC “is

the practical safeguarding of persons
and property from hazards arising from
the use of electricity” [90-1(a)]. This
rule is to prohibit current from flowing
through the grounding path causing a
fire or electric shock. NEC Section
250-6(c) clarifies this rule by stating:
“Temporary ground-fault current on the
grounding path for the purpose of

opening the circuit overcurrent protec-
tion device to remove dangerous volt-
age from metal parts is not classified as
objectionable current” (Figure 1.)
Author’s Comment: Any current
Slow through the grounding path,
exceplt temporary ground-fault cur-
rent, is considered objectionable cur-
rent flow and prohibited by the NEC.,
To ensure proper grounding of sen-
sitive electronic equipment, Section

Temporary Ground-Fault Current
Section 250-6(c)

Overcurrent protection device opens
to remove dangerous voltage.

3
T
i
L]
1
]
!
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|

-

P —

'

T— - el wiv
H\ Safety {equipment) Ground ~ _/ s

— e —

[

Temporary fauit-current is
not objectionable current.

Metal enclosure is
temporarily energized
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until fault clears.

Figure 1, Temporary Ground-Fault Current: Section 250-6(c)

250-6(d) states that current on the
grounding path, which causes electr-
cal noise, electromagnetic interference
or data errors, is not objectionable.
This section requires sensitive elec-
tronic equipment to be properly
grounded by a low impedance path so
that a phase-to-ground fault can be
quickly cleared and dangerous voltage
on the metal parts of the electrical sys-
tem removed {Figure 2).

Author’s Comment: See Sectians
210-7(c), 250-96(b), 250-146(d) and
384-20 for more details on ground-
ing sensitive electronic equipment,

What Causes |
Obijectionable Current to
Flow Through the
Grounding Path?

Objectionable current on the
grounding path is always created by
improper wiring of the electrical sys-
tem. Three ways this objectionable
current gccurs:

-« An improper neutral-to-ground

connection
e Errors in the wiring installation

» Improperly using the grounding

path to carry neutral current
Improper Neutral-to-Ground
Connection ~ Panelboards

The National Electrical Code

specifies that a neutral-to-ground
connection is nof permitted on the
load side of service equipment,
except as permitted for separately
derived systems [Sections 250-
24(a)(5) and 250-142]. However,
because of ignorance and a fack of
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Code Advisor

proper training, many in the electri-

. ijeCﬁOﬂab‘e_ CUFl'e_nt cal industry make or are instructed to
_ Sensitive Electronic Equipment make a neutral-to-ground connection
Section 250-6(d) : at panefboards that are [ocated on the

load side of service equipment.

Bonding of neutral-to-ground in a
panelboard located on the load side of
service equipment creates a parallel
path for neutral current. This parallel
path aliows neutral current to flow on
the neutral conductor as well as objec-
tionable (neutral) current to flow
through the grounding path. (Figure 3).
Separately Derived Systems

The National Electrical Code
requires a neutral-to-ground connec-
tion for a separately derived system
{transformer, generator UPS systemn)
to be installed at the separately
derived systemn or at the first discon-
nect after the separately derived sys-
temn, but not at both locations [250-
30(a)(1) Exception].

Transformers. If a neutral-to-
ground connection is made at both the
transformer and at the secondary pan-
elboard, then neutral current will return
on the neutral conductor and objection-
able (neutral) current will flow through

. the grounding path. (Figure 4).

Generators: Section 250-20(d} of
the NEC requires a neutral-to-ground
connection for a generator that is a
separately derived system to be
installed at the generator or at the first -
disconnect. In addition, Fine Print
Note No. 1 to Section 250-20(d) warns

VIOLATION: Neutral-to-ground connection the NEC user “An alternate ac power
on the load side of service equipment. source such as an an-site generator is
not a separately derived sysiem if the
neutral is solidly interconnected to a
service system neutral” (Figure 5).

If the neutral conductor in the trans-
fer switch is not switched, then the neu-
; . tral from the generator will be solidly
: ) 4 : interconnected (o a service system neu-
1 > ) tral. Under this condition, the generator -
Bl 1 I S // - 1 ' is not considered a separately derived

_ 3 i - system and a neutral-to-ground connec-
= tion must not be mads at the generator-

or at the generator disconnect. In addi-

1
Sensitive electronic equipment must be |
properly grounded to remove dangerous [
voltage from phase-to-ground faults. i

-Objectionable Current,
improper Neutrai-to-Ground Connection
Section 250-6(a) and 250-24(a)(5)

Parallel path for neutral current. wCoETRIGHT 199 tion, there is no requirement for.the
generator to be grounded to a ground-
Figure 3. Objectionable current improper neutral-to-ground connection: Section 250- ing electrode (earth). (HB_W'e 6).

24{a)d).
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ARdviseor

Objectionable Current
Separately Derived System - Transformer

Section 250-6(a) and 250-30(a){1) Exception

VIOLATION: A neutral-to-ground
connection at both the transformer
and the panel creates a parallel

path for neutral current.

Figure 4. Qbjectionable current sepurately derived system;
transformer section 250-6{a)({} exception,

Separatelg} Derived System - Generator
Sections 250-6(a) and 250-20(d) FPN No 1

Switched neutral
(not solidly connected)

Transfer Switch

Service

STUN,

| Neutral-to-Ground | :
; Connection Okay |:|.

Neutral-to-Ground
Caonnection Okay i

A neutral-to-ground connection is required at the generator
or at the generator disconnect, and the generator must be
grounded to a grounding electrode {earth).

Figure 6. Separately derived system — Generator: sections 250-
6fa} and 250-20(d) FPN no 1.

Author’s Comment: Generators are often impraperly
grounded in the fleld resulting in objectionable (neutral)
current flow through the grounding path. The main reasons
Jor this is that the generator is supplied from the manufac-
turer with a neutral-to-ground connection made in the gen-
eraior (in accordance to UL requirements), and many use
transfer switches that do not switch the neutral because they
are less expensive.

. Disconnect Generator
0 e B joyy 8
- - I' Y T e -

Objectionable Current
Generator - Not Separately Derived System
Sections 250-6(a) and 250-20(d} FPN-No 1

Solidly connected
{not switch) neutral
Gene_l:ator

> -,

Objectionable
Current

VIOLATION: Neutral-
to-ground connection
not permitted.

A neutral-to-ground connection at this generator is not permitied

and the ganerator Is not required to be grounded to a grounding -

electrode (earth).

Figure 5. Objectionable current gererator — not separately
derived system. sections 250-8{a) and 250-20(d} FPN no I.
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CERTIFICATION E E"’E

- An- INFORMATION Bulletin from the. Certlflcunon Division .
April 5, 1999

SpeciAL BULLETIN FOR CSA INTERNATIONAL CERTIFICATION CUSTOMERS

| New marking options
for the United States

CSA International is pleased to announce new marking options to help you promote your products
in the U.S. The new markings, which may be used as of July 1, 1999, include the familiar CSA
monogram plus the indicator “US” or “C” and “US”, as follows:

Jor the U.S. : - Jor the U.S. and Canada
@
T c =¥ ys

These markings provide an alternative to the CSA NRTL and CSA NRTL/C markings, which have
been in use since 1992 when CSA received accreditation in the U.S. from the Occupational Safety
and Health Administration (OSHA) as a Nationally Recognized Testing Laboratory (NRTL). You
may either use the new U.S. marking or continue to use the original markings for products covered
under the OSHA NRTL program. -

Why change?

The new markings—which are being introduced at the request of manufacturers—are designad to
benefit everyone in the product cycle, including manufacturers, regulators and product users. Our
aim is to provide a marking scheme that is clear and easy to understand, and that emphasizes
CSA International’s ability to serve the U.S. market.

Preducts tested primarily for the Canadian market will continue to use the @ mark without

indicators.
over...

We Answer With Solufions

CSA IHTER_HATIONAL

——— I
Standards +L 1} Carttiication
Development Manag t &y ] ) ond Testing




Call CSA International | .

For more information on the new markings, visit our Website at www.cs
go directly to www.csa-intemational.orglproduct_servicesl'mdex_cert.html and click on

Certification Marks). To obtain photo-ready artwork, please contact one of the following:

)
or
>
or
>
Yours truly,

oy

Pat Paladino

A

your CSA International representative

Customer Service
CSA International
1-800-463-6727 or (416) 747-4007

Mary Beth Sonneborn

Manager, Business and Quality Assurance
CSA International

phone: (216) 524-4590

e-mail: mbsonneborn@ias-us.org

Vice-President, Certification and Testing

CSA International

a-international.org (or




~ Certificate of Compliance

Certificate Numbeér: LR 32333-34

Revision: LR 32333-41. Date Issued: August 29, 1986

Issued To: Thomson Technology Inc.
19214 - 94th Avenue
Surrey, B.C. V3T 4W2

The products listed below are eligible to bear the CSA Mark.

Note: The "NRTL/C" indicator appears adjacent to the CSA Mark.

¢

Issued By:  Dinarte Bairos, P. Eng.
Vancouver, BC Canada

Signature ﬂ Pk ﬁw

CLASS

3211 01 - SWITCHES - Transfer Type
3211 81 - SWITCHES - Transfer Type

PRODUCTS

FART A: Automatic Tranéfer Switches; Type A or B; 2-, 3-, or 4-pole; styie M or T; open or enclosed; 600 V ac
max, 1200 A max, series TS750C, TS850C and TS760C. Ratings as follows:

se Page 1 of 2

Canadian Standards Association Offices: Montréal, Toronto, Edmonton, Vancouver, Tokyo, Hong Kong, Singapore



Certificate of Compliance

" Certificate Number: LR32333-34

Date Issued: August 28, 1896

" Revision: LR 32333-41

Serigs Vi
TS750C, TS850 600 (max)
TS750C, TS850 600 (max)
TS750C, TS850 600 (max)
TS750C, TS850 600 (max)
TS750C, TS850 600 (max)
TS750C, TS850 600 (max)

TS760C 240 (max)
TS750C 240 (max)
TS760C 240 (max)
TS760C 240 (max)
TS76G6C 240 (max}
TS760C 240 (max)

TS750C, TS850 600 (max)

Notes:
1
2.
3.
4.
mechanical variations.
s,
6.
APPLICABLE REQUIREMENTS
CAN/CSA-C22.2 N 0-M91
0.4-hi1682
178-1978_
UL 1008
UL 508

5

]
4
F
;
¢

100
150
250
400
600
800
100
150
250
400
600
800
1200

2,38, 4 A, B M
2,3,4 AB M
2,3,4 A B MorT | '
2,34 A B T
2,34 A B T
2,3,4 A B T
2,.3,4 AB M
2,3,4 A B M
2,3,4 AB MorT
2,3,4 AB T
2,34 A B T
2,3, 4 A B T
2,3,4 A B T

PART B: By-pass/Isolation Switches, 2-, 3-, or 4-pole; Series IBS-770C, 1200 A max, 600 V ac max.

-EABIQ: Service Entrance Transfer Switch for *T" style. For the US only. Suffix “SE” is added to "T" Style
- Transfer Switches in Part A to denote Service Entrance type. _ _

These switches are not suitable for use as service entrance equipment.

The Transfer Switch open type construction is certified as a comporient in other equipment where the
suitability of the combination is to be determined by CSA.

For the Automatic Transfer Switches, "CS” may be substituted for the "TS" in the series designation for

marketing purposes only. Units similar in construction.
Transfer Switch and Bypass/lsolation Switch series numbers have suffixes to denote electrical and

The style designation M or T is the submittor’s designation only. _
Models TS750 use controller type TSC 700 and Models TS850 use controller type TSC 800.

General Reguirements - Canadian Electrical Code, Part If

Bonding and Grounding of Electrical Equlpmeant -
(Protective Grounding)

Automatic Transfer Switches

Automatic Transfer Switches

Industrial Control Equipment

Page 20f 2

Canadian Standards Association Offices: Moncton, Montraal, Toronto, Winnipeg, Edmonton, Vancouver, Brussels, Tokyo, Hong Kong

R




Moncton = Montréal w Toronto m Winnipeg « Edmonton m Vancouver m Tokyo e Hong Kong m Singapore

LR 32333-40

November 23, 1995‘

Mr. Bob Thomson
Thomson Technology Inc.
18214 - 94th Avenue
Sutrey, B.C. V3T 4W2

1

Subject: Addition of Sé}vice Entrance Option For "T" Style Transfer Switches For The U.S.
Update to Report LR 32333-34

Dear Mr. Thomson:

We are pleased to Inform you that the subject equipment meets the applicable requirements.
This equipment is therefore eligible to bear the CSA Mark with NRTL/C indicator in accordance

with instructions contained in the Certification Report. >

The documents listed below are enclosed for your files. Please forward a copy of the updated
- Certification Report to each factory producing this equipment. -

R S

In due course you will receive a statement of your account as it concerns this application.

Yours truly,

Ot D~

Dinarte Bairos, £. Eng.
Pacific Region

Encl. Updated Certificate of Compliance
Updated Certification Repoit
Updated Certification Record R
Updated Profile of Certification Reports

cc:  CSA Pacific Region, Engineeriné; Inspection

Canadian Standards Association, 13799 Commerce Parkway, Richmond (Vancouver), British Columbia, Canada V6V 2ZN9
- Telephone: (604) 2734581 - Telefax: (604) 273-5815 - ‘

PRO 15.7A prowplletiersfml/




12.0 TRANSFER/BYPASS SYSTEMS

12.1 Transfer Switch Basics

1)

2)

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)
(b)
(c)
(d)

(e)

(f)

(9)

(h)

Sense the out of limits condition of the normial power source.
Initiate the starting of the generator set.
Disconnect the normal source from the load.

Conn.ect the generator set source to the load when its output
is within acceptable limits {transfer load).

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

Retransfer loads from the generator set to the normal
source. '

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

Signal the generator set to stop.

In addition to the foregoing control and switching functions the ATS
must also:

(@)

(b)

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

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

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

(a)

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




NORMAL

%

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

This type of switch is commonly built up using a wide variety
of reversing contactors.
— Allen Bradley
- MTE
Klockner Moeller
Waestinghouse
- GE
- efc.

l

NORMAL EMERGENCY

EMERGENCY

(

I INTERLOCK

—0
- J—

LOAD

(a) TWO POSITION ATS

(b)

LOAD
(b) BREAKER TYPE ATS

FIGURE 12.1.1

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

(
L=
: | l .




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

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

This arrangement is typical of Asco electric Co. ATS's.
Other firms such as Zenith, Onan, etc. 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 variety 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.

(c) Relay(s) must sense when all phases return to within the
noermal 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 20% of nominal.
The VSRs are typically adjusted to allow dropout should the
sources voltage drop below 80% 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 nominal 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




utitized. However even 3 separate VSRs may not sense for a
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 be 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.) wili result in an increase in current flow for
the motors to deliver the desired output. Premature motor failures
will result.

.3}

PT
VSR
1
VSR
| + @
;
. '/'JI

/

FIGURE 12.2.2

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 inciude a 3 phase underfover voltage relay such as the
Westinghouse CF reverse pnase 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 points are adjustable. The
inverse time delay is not adjustable. The greater the deviation from
the setpoint, the faster the relay will operate.




4)

5)

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. [f, while running, the
emergency voltage exceeds adjustable high and low limits the
generator set is shutdown. This monitoring is usually part of the
enginel/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 contols utlized, 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 TTI, Robonic or Asco
type transfer switches.

(c) Electrically dperated, electricaily 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 normal 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 Bypaés System Basics

NORMAL LOAD EMERGENCY
[
h'd *SLIDE BAR r
‘ "I BYPASS
:,_/ ISOLATION
| i SECTION LOCAL
NORMAL (9 _NORMAL /@ ¢ | __ _ (9LOAD 4 GENERATOR
' ISOLATE( BYPASS ( } C\g ISOLATE : ( CIRCUIT
. T ‘[ : T BREAKER
INTERLOCK
L ] W i
f'L"\ .
O O O 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)  Ancther bypass isolation arrangement which includes either
emergency or normal bypass is shown in Figure 12.3.3. This is of a
Bumpless arrangemen:t. To provide the bumpless transfer of the
current source, the alternate source isolate switch must first be
opened. Slide the slide bar to allow the bypass switch ¢f the source
to be bypassed (i.e. NB to bypass NI switch) to be closed; once




this breaker has been closed, the source and load 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

w/

EMERGENCY

o

LOCAL
GENERATOR

INTERLOCK (
e mmmmemmmm e oo CIRCUIT
' ' T BREAKER
——— ——
—=<o o Ko o)
N l £
N
NORMAL @ INTERLOCK G\ LOAD
BYPASS ( e ( g
LOAD
FIGURE 12.3.2
LOCAL GENERATOR EMERGENCY
CIRCUIT BREAKER &
NORMAL LOAD 5k :
N *SLIDE BAR I
s ——
i NORMAL© __NORMAL(® ¢ | J’_LP.P'P. I l.@E'SEB@[QE. © GENERATOR
: ISOLATE ( BYPASS (0 o (o ISOCATE BYPASS (n ISOLATE ;
i BYPASS
14 |soLATION
{ i SECTION -
INTERLOCK
N
—_0 O O &
N E

*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 voltage from the transfer switch
controls and mechanism for servicing.

12.4 Low Voltage Systems (Under 750V)

1} . The following enclosed drawings depict scme typical Low Voltage
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 transférlbypass panel arrangements and
related power, control and metering schematics are shown on

enclosed drawings:

12.6 Thomson Technology Inc. Equipment

1) Thomson Technology Inc.(TT1) manufacture a complete range of
low and high voltage transfer switches (up to 15kV}.These can be
supplied in various arrangements, electrically operated
mechanically 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 includes:




12.7 Westinghouse Robonic and Derivatives

A)

Westinghouse manufactures a low voltage Automatic Transfer
switch using two mechanically interlocked molded 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 generaily 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 ail 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 all times and under all conditions. O TRUE O FALSE

Injﬁn automatic transfer switch the priority position is usually the:
(&) 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 [ FALSE

Electrically held contactor type transfer switches require:

f (@) Mechanical interlocks.

(b)  Continucus control power.
(c)  Electrical interlocks.

The voltage sensing relays of an ATS should normally be set to
about: '

(a)  90% drop out, 110% pickup.

(b)  80% drop out, 90% pickup.
_ {ey  30% drop out, 60% pickup.

A transfer switch must have a frequency sensing relay on the
normal and emergency sources. O TRUE 0O FALSE

The purpose of a transfer bypass system is to permit ATS
maintenance while powering the load. TRUE [JFALSE

When using the bypasé feature of a transfer and bypass panel, the
bypass system will automatically transfer to the alternate source if
one source fails,. O TRUE 0O FALSE

An ATS of a critical emergency power system shouid be
functionally tested: ‘
(a) Weekly. -
i (b)  Monthly.
(&) Annually.
_____{dy Atleastevery 5years.
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AUTOMATIC TRANSFER SWITCH CONTROLLER

Model TSC 800

AT

¥k

* Microprocessor-based circuitry provides ultimate
reliability and versatility

« User-friendly operator interface

« Backlit LGD display screen with alpha-numeric
readout for display and programming

» Digital voltage and frequency display for
genarator and utility supply

+ QOptional remote communication serial port

« Non-volatile memory retains logic and setpoints
if control power is lost

» Direct 3 phase voltage sensing inputs on
gengrator and utility supplies from 120VAC to
600VAC (nominal)

= Security password-protected programming levels

« Self-diagnostic features continuously verify
processing, /0 and memory circuits

» Quality Assurance System [S0 9001

GENERAL DESCRIPTION

The Thomson Technology TSC 800 automatic transfer
controller provides the latest advancements in
micropracessor design technalogy for control of automatic
transfer switches. 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 disptay and are security password
protected. The LCD display screen prompts are in plain
English, providing a user-friendly operator interface with
selectable display options. The microprocessor design
provides high accuracy for all voltage sensing and timing
functions as well as providing many standard features
which are only available as add-on options on other transfer
switches.

MODELS

« TSCB00-115

(far nominal 115YAC power supply inputs})
* TSC800-230

(for nominga) 230VAC power supply inputs)

STANDARD CONTROL FEATURES

Engine start contact - Form C,
10A 120/240VAG resistive
Utility undervoltage sensing - 3 phase,
70-100% adjustable ¢/w time delay
Generatar undervaltage sensing - 3 phase,
70-100% adjustable c/w time delay
Gengrator underfover frequency sensing
(40-70 Hz c/w time delays)
Transfer to utility timer 0-30 min.
Engine warm-up timer 0-1800 sec.
Engine start delay timer 0-60 sec,
Engine cooldown delay timer 0-30 min.
Neutral position delay timer 0-60 sec.
Programmable function contact - Form C, 104,
120/240VAC resistive

» load on utility supply

* foad on generator supply

»  utility supply normal status

« fail to transfer

* |pad shed
Load on utility output signal 3A, 120/240VAC resistive
Lead on generator output signal 3A,
120/240VAC resistive
On-load/off load exercise timer
24 hour / 7 day {single occurrence)
Load on wility status-green LED light
Load on generator status-red LED light
{On load/off Yoad test push-buftons
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OPERATOR CONTROLS

« Four front panel mounted push-buttons provide the
following functions: '

Display option menu

On load/off load test menu

Programming entry/exit

Programming value increment

Programming value decrement

-

;—1?’-~1':' + |amp test
.- +» LED indicators:

+ |oad on utility supply
» {gad on generatar supply
+ LCD Display Options:
« Timer countdown functions
» 3 phase utility voltage, frequency .
» 3 phase generator voltage, frequency
= Exercise time clock
» System status condition

ADVANCED FEATURES

3-Phase voltage sensing on both utility and
generator sources with direct input voltage up
to 600VAG (nominal).
Superior EMI/RFI noise immunity and surge
performance design features as per
|EEE (62.41 requirements.
Under/over voltage and frequency monitoring of both
sources with user adjustable transient time delays for
.each individual function.
‘Dual source system logic can provide control for two
generator sources cor dual utility feeder applications.
Automatic plant exercise timer with user selectahle
time setting for on or off load exercising.
Optional pre/post transfer signal contacts provide
signals to remote devices (ie. elevator controls) to
warn system of impending transfer to gither source.
Flexible design programming allows user
configuration for many system types
-(ie. 3-phase or 1-phase, up to system voltages of -
15KV, 50 or 60Hz system frequency, etc.
Automatic re-transfer to utility supply during test/
exercising modes when generator fails.
Diagnostic status LEDs for:
.*» GPU running (watchdog)

+ Engine start output activated .

* Transfer to utility supply output activated

= Transfer to generator supply .

output activated

Programmable auto callout signal to remote
monitoring device when remote communication serial
port option is ordered.

Note: Specifications subject to change without notice.
CL028 Rev8 00/11/01

SPECIFICATIONS

= POWER SUPPLY:
» 115 or 230VAC nominal (-30%, +10%}
+ 50/60 Hz
* 100ma nominal
{no external load connectad)
+ VOLTAGE SENSING:
* Direct 120-600VAC (nominal)
single or three phase
+ 50/60 Hz
= +/-0.5% accuracy of setting @ 25°C
+ (OPERATING TEMPERATURE:
« -0°C to +50°C
+ QUTPUT CONTACTS
(Form C, 10A, 120/240VAC resistive)
» Engine start
» Programmable function A\
+ QUTPUT SIGNALS
(120/240VAC resistive load)
« Transfer to utility 10A
* Transfer to generator10A
* Pre/post-transfer to utility 3A
* Pre/post-transfer to generator 3A
« Load on utility 3A
* Load on generator 3A

OPTIONAL CONTROL FEATURES

.* Prefpost-transfer to utility signal output 34,

120/240VAC resistive (0-30 sec.)

= Utility under/over frequency sensing
(40-70Hz c/w time delays)

* Pre/posi-transfer to generator signal output 3A,
120/240VAC resistive (0-30sec.)

= Dual source system caontrol logic

» Utility over voltage sensing - 3 phase,
100-130% adjustable c/w time delay

» Generator over voltage sensing - 3 phase,
100-130% adjustable c/w time delay

« Remote Communication Port {R5422).
Can be used in conjunction with external
TTI Communication Module
(CIM module not included). A

» Communication Interface Module with internal
14.4Kbaud modem, R5232/422/485 ports and
Modbus™ protocel. One CIM module provides
communication interface for up to ten TSC 8§00
controllers with COM per system. A

2% Not available with dual source system control logic

A\ Refer to separate literature for additional information
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TYPICAL AUTOMATIC TRANSFER SWITCH COMMISSIONING

NOTE: Work should be performed by qualified personnel only. Ensure the Isolation Plug is pulled prior to
energizing the supply sources. Failing to do this may result in equipment failure or personne! injury. Manually
place the transfer switch mechanism in the neutral position prior to applying power.

Pre-Commissioning Checks Prior to Commlssmmnq Agent On-Site {to allow loads to be supghed QI’IOI' to
final commissioning}

-

1} Verify supply source voltage to be applied to the transfer switch is of the correct nominal value. Confirm this
to be the same as listed on the electrical drawings and the panel certification label.

2) Confirm cable size is correct for the lugs supplied.in the transfer switch (line and load). Confirm the cables
were meggered by the electrical contractor to ensure no cross phase connections or conduction to ground.

3) Confirm cable lugs are properly torqued. Confirm cable installation, ensure-the cables do not interfere with
normal equipment operation or cause component damage.

4) Manually cperate the transfer mechanism to the appropriate source of supply. Leave the [solation Plug pulled | -
until final Transfer Switch Commissioning is to.be completed. .

Final Commissioning

1} Verfy installation of the Automatic Transfer Switch (ATS) as per installation manual and verify wiring (also
see the Pre-Commissioning Checks). Confi m? phase, neutral and grounding conductors installed per
electrical code requirements. Note: Confirm neutral conductors of both sources comectly installed and solidly
grounded for 3 phase 4 wire configurations. :

2) Check for mechanical damage {shipping or installer).
3) Check for cable interference with mechanical moving parts or the motor brake on M-style ATS.

4) Verify comrect control wire interconnects to engine generator set. Ensure the engine controller connected to
does not apply a load in excess:of the ATS start contacts rating. The ATS start contact is volt free and the
only voltage measured shouid result from the engine controllers intemal control [ogic.

5) Place the generator engine controls in "OFF" and open the generator focal circuit breaker.,
6) Disconnect the ATS icolation plug prior to application of voltage of the supply sources.

7) Energize each of the supply sourcés and verify these to meet voltage arrangement of the ATS. Once these
have been confirmed to be correct the isolation plug can be reinstalled.

8) With the generator engine controls in "OFF", and power applied to the utility side of the transfer switch, verify
the TSC 8§00 controller is operating properly. To determine comrect operation look for the following:
i) Display on froni functioning (perform lamp test by depressing the 2 center buttons simultaneously - -all
LEDs will iight and display pixels will darken)
ii) Top diagnostic LED on back of controller is flickering
iii) Transfer to utility diagnostic LED is on (if utility voltage and frequency are Withll'l program mits}:

9) Transfer switch will motor to the utility position if the program parameters are satisfied and a green LED on
the front of the TSC 800 will be illuminated indicating utility supply position is indexed,

10) Review program by entering the program menu. Select *Program Menu” on the display by scrolling with the
forward arrow button (right button). Select “Yes" by using the up or down arrow-then enter. Password will be
displayed. Enter password “1” for read only access or password “2” for read /write access (Select password 3
only if passwords are to be changed). :

11) Set the time clock, as there is no battery installed on the dircuit board. The time clock is a 7 day 24 hour
clock. Month and year are not utilized as nu data logging is provided for with the product. The 7-day timer is
used primarily for weekly automatic load testing.
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12) Set the start and stop times for the test feature, ensure the stop time appends the start time on the same day.
Having it set for a time prior to the start time of the same day will cause the generator to operate for a full
week in a mode selected later in the program loop.

13) Set the test type as none until later.

14) Review the remainder of the program by using the enter key to navigate through the program. Verify each
program value is the same as the value which is entered on the program data sheets. If any of these values
are modified to suit site conditions or requirements these should be noted on the data sheets for future
reference. Near the end ¢i the program loop are calibration values for utility, generator and load voltages. At
this point measure actual voitages at the bus with an accurately calibrated meter. Verify that each phase to
phase reading at the TSC 300 is correct. (The number on the right is what the controller portrays the voltage
is, and number on the left is the calibration number 0-255. Increasing the calibration number will cause the
portrayed number to rise, lowering the number will cause the opposite.) For each phase to phase reading
there is a ‘Zero’ value calibration and a ‘Span’ value calibration. When voltage is present on the bus only
calitrate by adjusting the span values. If Zero voltage calibration is to be performed the sensing leads of the
source must see ground potential which is typically achieved through the windings of the aliemator to the star
point {neutral) to ground. The same remains true for the utility supply through the building transformer. If the
source windings are isolated up-steam via a breaker the voltage at the controller may float and a true zero
calibration may not be achieved. (Note: Zero voltage calibration is seldom required in the field.) Remember
that if any values are changed, the enter button must be pressed to save the change. Document any
changes on the program data sheets. To exit the program, press and hold the exit key for a minimum of 2-3
seconds.

15} Once program has been verified, manually start generator and verify its voitage calibration. The TSC 800 will
indicate that the generator is running.

16) Tum Generator off then place in Auto position.

17) Perform a no load test by entering manual test "Yes on the display. Select “Off Load" then enter. The engine
will start and the engine starting diagnostic LED on the back of the TSC 800 will be illuminated. To terminate
the test, select manual test “Yes” enter and “None” enter. The engme starting diagnostic LED will go out and
the engine will shut off after cool down.

18) Perform a full load test by selecting manual test menu “Yes” enter, then “On Load” enter. Generator will start
and the transfer switch will transfer once the TSC 800 controller is satisfied that the frequency and voltage are
in imits and after-all timing set points are completed. The engine starting and transfer to generator diagnostic
LEDs will be illuminated on the rear of the controlier, Also the red LED on the front of the TSC 800 will be
illuminated indicating generator supply position is indexed. To terminate the test, select manual test menu,
select “Yes” then enter; select “None” then enter. The transfer switch will transfer back to the utility supply
after timing set points are complete. The engine starting diagnostic LED will go out with the engine shutting
off after the cool down time.

19) Perform a power outage test by opening the upstream ufiiity feeder breaker. The TSC 800 controlier display
will go blank; the generaior set will start after the appropriate engine start delays have expired. Once the
generator is running, the TSC 800 coniroller display will retumn and transfer to generator will be initiated if the
generator voltage and frequency are within programmed limits. When the timing set points have been
completed the iransfer switch will transfer to generator.

20) Retum the transfer switch to utility power by re-closing the upstream utility breaker. The TSC 800 controller
will confirm that the utility power remains within fimits for the programmed utility retum delay time. When
satisfied the TSC 800 controller will initiate transfer retum and the transfer switch will transfer back to utility
after timing set points are complete. The engine will shut off after completion of the cool down time.

21) The weekly automatic test feature can also be tested by setling the start and stop times to the cument time
and allowing for ihe stop time to append the start time by a few minutes. On completion of this test if
performed the feature should be turmed off by selecting "NONE" as the test mode, or program in the users’
desired test time.

22) On completion of commissioning ensure all controls are left in automatic.

23) Forward document or drawing updates to TTI if revisions are required and provide the end user with a set of
rmarked-ups to be retained on site.

24) Ensure copies of manuals for the equipment are on site.
25) Record and forward list of deficiencies {o the appropriate parties where applicable.

Page 2 of 2




THOM3ON
TECHNOLOGY INC.

TSC 800

TRANSFER SWITCH CONTROLLER

(WITH REMOTE COMMUNICATION OPTION)

INSTALLATION, OPERATING &
SERVICE MANUAL

PMD48 REY 5 00/07/31

19214 - 94th Avenue, Surrey, B.C. Canada V4N 3E3 « Telephone (604) 888-0110
Telefax (604) 888-3381 « E-Mail: ttinfo@tti.bc.ca » www thomsontechnology.com




TSC 800 TRANSFER SWITCH CONTROLLER
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TSC 800 TRANSFER SWITCH CONTROLLER

1. INSTALLATION

. 1.1. GENERAL INFORMATION

T L NOTES |
lnstallatnons shouid be done in accordance
with_ a!I appllcable electncal regulatlon
codes as requnred ' ‘

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

1.2. NOTES TO INSTALLER

If the transfer switch has programmabie/multi-tap system voltage capability (refer to
electrical schematic), confirm the transfer switch has been configured for the system

. voltage.

'WARNING :
Failure to confirm and match transfer
switch voltége 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 injury or death.

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




TSC 800 TRANSFER SWITCH CONTROLLER

1.3. 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 installed 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 supptied 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
cantroller is then inserted into this hole and the faceplate is mountad 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.

1.4. 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 sofidly 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.




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. Independent 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 toad 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. [f the
primary source is available, and within normal limits, 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
normatl 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 043 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)
Programmabte Qutput Contact  Isolated Form C contact (10A, 120VAC Resistive)
Transfer to Utility Qutput 120VAC’, 10A (Resistive) powered output contact
Transfer to Generator output 120VAC', 10A (Resistive) powered output contact
Pre/post-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 is dependent upon AC control power input voltage (i.e. 120VAC or 230VAC

nominal).

Interposing relays 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 043 Rev 5 00/07/31
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TSC 800 TRANSFER SWITCH CONTROLLER

-,

TSC 800 A B C N

VOLTAGE INPUTS

600VAC L-L, 347VACL-N
480VAC L-L, 277VAC L-N
3B0VAC L-L, 220VAC L-N
208VAC L-L, 120VAC L-N

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

FIG:1
3@, 4W 208/380/480/600VAC DIRECT SENSING

NOTE: UTILITY VOLTAGE SENSING AND
CONTROL POWER SHOWN ONLY.

TSC 800 L L2 N

NQ CONNECTION

o i

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

FIG:2
13, 3W 120/240VAC DIRECT SENSING

NOTE: UTILITY VOLTAGE SENSING SHOWN ONLY.

TSC 800
A B C N

GRD

SECONDARY PT WOLTAGE

208VAC L-L, 120VAC L-N
120VAC L-L, 69VAC L-N

PT RECHIIRED FOR TRANSFER SWITGH MECHANISM POWER
(MUST BE SIZED TO SUIT POWER REQUIREMENTS).

FIG:3
33, 4W WYE PT's

NOTE: UTILITY VOLTAGE SENSING SHOWN ONLY.

TSC 800

120 IE

120~ GRD * E

=

GRD

GRD

NDARY PT VOLTA
120VAC L-L [NO NEUTRAL]

NOTE: B IS GROUNDED

PT REQIKRED FOR TRANSFER SWITCH MECHANISM POWER
{MUST BE SIZED TO SUIT POWER REQUIREMENTS).

FIG:4
3d, 3W DELTAPT's .

NOTE: UTILITY VOLTAGE SENSING SHOWN ONLY.

GAENGINEER\PRODUCTS\TSC8001852619.VSD

REVISED 97/06/27 09:12 AM
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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 100ft
(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) consuit Thomson Technology Inc.

1.9. REMOTE START CONTACT FIELD WIRING

Field wiring of a remote -start contact from a transfer switch to a control panel should
conform to the following guidelines to avoid possible 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 power 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 onily with drain wire grounded at
the controller end only.
¢ Route the communication cable at least 3 M (10°) away from sources of
electrical noise such as variable speed motor drives, high voltage power
conductors, UPS systems, transformers, rectifiers etc.

e Use separate, dedicated conduit runs for ail 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 5 ' Thomson Technology 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 5 for the TSC 800 faceplate mounting dimension information.
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FIGURE 5

REFER TO:
GAENGINEERPRODUCTS\TSCBOOB5611.VSD
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TSC 800 TRANSFER SWITCH CONTROLLER
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FIGURE 6: ADAPTER FACEPLATE

FIGURE 6(a):

DOOR CUTOUT FOR ADAPTER FACEPLATE

GAENGINEERPROCUCTS\TSCADMAS2620.v50  DRAWING SCALE = 33311

1.12. DIELECTRIC TESTING

Do not perform any high voltage dielectric testing on the transfer switch with tﬁe 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 048 Rev § 00/07/31
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TSC 800 TRANSFER SWITCH CONTROLLER

2. DESCRIPTION

. The TSC 800 controller utilizes microprocessor-based design technology 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.

r
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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.

@ 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 backwards through the status
menus or programming prompts to the previous item. The EXIT function is used to
“exit” the programming menu by holding 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
tonger 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
approximately 2 seconds then retumn to their original status.

PM 049 Rev 5 00/07/31 10 Thomson Technology Inc.
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2.2. PRINTED CIRCUIT BOARD

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

i

2.2.2. TERMINAL BLOCKS

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

CETE ; T WARNING: .75 T
Voltage sensmg cwcwts are capabie of Iethal voltages whtle
energized Standard safety procedures should be foliowed and

be performed by quahf' ied’ personnel only Fallure to do so may
cause personnel |njury and/or death. '

TB2 transfer control terminal block for output contacts and low voltage inputs .
TB3 ftransfer 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 iltuminated whenever the TSC 800 is initiating a
Transfer to Utility signal.

TRANSFER TO 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 enginé control panel
provided the maximum distance between the CIM and TSC 800
controller is not exceéded as per the following information.
Refer to the installation section of this méhgal mfor further

information.

The CIM module utilizes an internal modem and contains Modbus™ protocol 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 module.

™ Trademarks belong to their respective parties.
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maximum 8-35Vde 445 connectors
cable length
305M (1000
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e - icati iri i
null modem Bersonal Communication cable wiring must be suitably routed to
connectar Computer protect it from sources of electrical interference. Refer to

installation section for further information.
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FIGURE #9 TSC 800 WITH CIM MODULE & DIRECT CONNECTED PC (RS232)
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FIGURE #10 TSC 800 WITH CIM MODULE & 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.

NOTE:' L - ,' C
TSC 800 controllers and MEC 20 englnefgenerator oontrollers

.may ‘be :nteroonnected together via the. same’ communlcation
network prov1ded the _maximum number of controllers and
mterconnect;on d:stances are not exceeded For addltlonal
mforrnatton refer to assocaated product lnstmcnon 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.

CIM
. Communication
Interface Module 8 conductor
el Shielded Cable o/w
Phone E' RJ45 connectars ’ TSC 800
Transfer
Controller
d x 2 #1
l TSC 800
Transfer
wfn’i,fi:,?,?:,} Controller
cable length I #2
e—
Maodem Personal ‘ TSC 800
Computer Transfer
Controller
**Commupnication cable wiring must be ' #3
suitably routed to protect it from sources of
L7 _ ; "
:::;tgﬁa}:;nfls::;e?ﬁnl?‘g; ‘o installation To additional TSC 800 controllers
: K2 {maximum 10 total per network)

G\ENGINEER\PRODUCTS\TSCA0MB52623.VSD

FIGURE #11 NETWORKED TSC 800 lNTERCONNECTION 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 until 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 j
-

UTILITY SUPPLY MENU
GEN SUPPLY MENU

4

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
adjustment” 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
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4.3.

TSC 800 TRANSFER SWITCH CONTROLLER

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

— YES T NONE
= OFF LOAD
— ON LOAD

LCD DISPLAY

MAN TEST MENU
- NQ©® -

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

*» 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.

ONLOAD 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.
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4.4.

Access to the programming sub-menus can only be obtained with a security password
number. The sub menus are organized as foliows: .

PROGRAMMING MENU =T NO
b YES PASSWORD

LCD DISPLAY

- PROGRAM MENU
Tl Tl -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.
SYSTEM STATUS MENU

The system status menu provides the operator with information as to current status of
both the utility and generator supplies.

_ 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 following expiry

of the timing sequence.

The system status sub-menus are organized as follows:

UTILITY =T  NORMAL
FAILED
READY

OFF

NORMAL

OFF LOAD TEST

ON LOAD TEST

GEN SW OFF

FAILED .
STARTING

GEN ™

ARRRRR
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LCD DISPLAY

. UTIL ‘NORMAL®.:. |
GEN - OFF® ',

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

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

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

READY 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 lL.oad is on the utility supply and the generator is off, ready
. to start upon utility failure condition.
NORMAL The generator is running due to a failed utility supply.

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

timer mode.

ON LOAD TEST 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.

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

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

STARTING Engine start signal has been initiated, and the TSC 800
. sensors are waiting for generator voltage to build up.
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4.5. 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, . =~ &l =
DELAY® 45SEC® + . -

® Displays specific time delay function currently in operation
@ Displays current time in seconds or minutes that are left in the specific timing

sequence.

During a timer -countdown séquehce,*é -different
display menu may be selected by pressing the
ENTER push-button. | '

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.

4.6. UTILITY SUPPLY MENU

The utility supply menu allows the operator to view the utility supply voltage and
frequency values.
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4.7.

LCD DISPLAY

UTIL .»:7.80.0 HZ® .
6002 .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 foliows:
3-phase system: LINE TO LINE VOLTAGE--Phases Ato B
1-phase system: LINE TO LINE VOLTAGE--Phases L1to L2

<]

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

S

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

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° 600°

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

¢ Displays generator supply voltage as follows:
s 3-phase system: LINE TO LINE VOLTAGE--Phases Ato B
» 1-phase system: LINE TO LINE VOLTAGE--Phases L1to L2

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

OPERATING INSTRUCTIONS

To operate the TSC 800 controller and associated transfer switch using the front faceplate
push-buttons, refer to the following detailed 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.

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:

Using the ENTER push-button, scroil to the MANUAL TEST MENU.

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.

PM 049 Rev 5 00/07/31
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3.3, 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.

e 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.

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

o 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.

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

6. 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_ ; -
e YESU LT

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 7.+ =

L hgmm
s e el -

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

s - L NOTE v

[

If an invalid hqmber is ;e'n_tered, programming access will be’
limited to time clock adjustment only. “To exit the programming
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-buttonuntil the desired function is displayed. The
EXIT push-button may be used to scroll backwards through the programming parameter loop.

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 fo 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 controlier 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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6.2,

6.1.6. AUTO TEST STOP MINUTE

Seiect the minute of the day (i.e. 0 to 59 minutes) that the generator sef 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.

6.1.7.3.0NLOAD; The generator will be started and will transfer on ioad. 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.

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

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

6.2.2. SYSTEM VOLTAGE

Set to nominal system voliage 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 voltage sensing wiring connections from 208 to 600 volts, enter a ratio of
“1:1". When potentiai 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 vollage 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 setﬁng is considered the dead band or
hysteresis value.

6.3.2.UTILITY UNDERVOLTAGE SENSOR DROPOUT
Set to the desired utility undervoitage setpoint at which the internal voltage sensor
drops out (i.e. the sensor de-energizes {0 an abnormal 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 gptional 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 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 vaiue.

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 value.

6.3.12.GENERATOR OVERVOLTAGE SENSOR TIME DELAY (PICKUP)

Note: This feature is gptional and must be factory ordered with the transfer switch.
Select the desired generator overvoitage time delay seiting. 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 programmable 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 foliowing
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 iniernal
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 optional 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 wifhin a range of 40.0 to 60.0 HZ.

6.4.6.GENERATOR UNDERFREQUENCY SENSOR TIME DELAY (DROPOUT)

Select the desired generator 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 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 0 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 desired
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 optional 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-transfer 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 detec_t the neutral position. This
time delay is set to a time value which is greatef fhan 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
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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 controller. 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 controiler 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 controlier has an internal 30 sec.
timer to provide an alarm bypass to enable correct operating sequences. To
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 sefectable in TSC 800 software version 1.3 (or greater).

The TSC 800 transfer controller software contains a user selectable function for
type of transfer logic 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 signais 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 Output 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 ioad voltage is present.

LOAD SHED Output energizes when generator is on load and

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

UTILITY SUPPLY NORMAL Output relay enérgizes 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. )

1"
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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 Wiility (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 locad is connected to the generator
supply. The callout signal will be reset when the ioad transfers back to the
utility supply.

DISABLED: The controller will not initiate a callout when the load 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 enabied 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 controller will initiate a callout signal via the communication

port to a remote connected device when a automated test is initiated at the
controller via the TSC 800 exercise time clock. The callout 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 not initiate a caliout a Manua! Test condition is
initiated.

6.5.18.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 controlier will initiate a callout signal via the communication
port to a remote connected device when the TSC 800 controliers' aperating
mode is “Not In Auto” as locally selected via the four position extemal control
switch. The callout signal wili 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.
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’ Should field calibration of any voltage sensing circuit be required, the following
. procedure may be used. : o

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 personnel injury and/or death.

GENERAL

6.6.1.1.To access the TSC 800Q's software programming loop for programming,
the program menu must be selected, the YES prompt entered and
read/write security password level (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®  goOV®

Displays the selected supply’s phase voltages to 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 voitage reading. Note: To correctly calibrate any
of the voltage 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 wvoltage 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.ZERO 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.Scroll 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 associated with
the voltage phases to be calibrated.

u?
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() GO L WARNING TR

Voitage sensmg cwcmb‘ are capable of Iethai
‘ ) voltages “while energlzed‘ Standard safety

’procedures should be followed and be performed
byrquallf ied personnel only Fallure to do S0 may
cause personal i 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

I A L ek A

01 GEN AC VOLTAGE

* 3 phase Utility (SRC 1) Undervoltage Sensing

e 3 phase Gen (SRC 2) Undervoltage Sensing

» Generator Underfrequency Sensing

»  Generator Start Delay Timer

+ Generator Cooldown Timer

s« Utility Retumn Timer

e Generator Warm-up Timer

+ Automatic Exercise Timer

=  Neutral Defay Timer

O Level 2 Features (Level 1 features plus)

« Utility/Gen 3 Phase QOvervoltage Sensing
«  Utility Overfrequency Sensing

0 Level 3 Features {Level 1& 2 features plus)

+  Duaf Source Logic__ﬁ

CISTANDARDPROGRAMMABLEQUTRUTSY,
OUTPUT NAME

OUTPUT FUNCTION
O Programmable Qutput O Load on Gen
O Load on Utility
01 Utitity Normal
{J Transfer Fail
0 Load Shed

WORK ORDER #: REV. REV. DATE:

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

NOTES:

ot P

CONTROL TYPE:

O Utility Overfrequency Sensing
0O Load Disconnect Contact
O COM Port Enabled
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8. MAIN MENU PROGRAMMING SHEET

VALUE

PARAMETER RANGE

LOW HIGH

CONTROL TYPE STD ATS /DUAL SOURCE

AUTO TEST START DAY

AUTO TEST START HOUR

AUTO TEST START MiN

AUTO TEST STOP DAY

AUTO TEST STOPHOUR

AUTO TEST STOP MIN

AUTO TEST MODE

COMMUNICATION OPTION taggle enabled/disabled|

NCDE ADRESS # 1 255

SYSTEM VOLTAGE [*VAC]

VOLTAGE SENSING RATIO RATIO i 208

SYSTEM FREQUENCY [ *Hz] i} 125

SYSTEM PHASES TOGGLE 1 OR 3 PHASE

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

UTILITY UNDERVOLTAGE SENSORS DROP OUT [ **VAC] 0 to 1]

UTILITY UNDERVOLTAGE SENSORS TIME DELAY DROP QUT { “SEC] 2 W 10

UTILITY OVERVOLTAGE SENSORS PICK UP [ “*VAC] 0 to 1]

UTILITY OVERVOLTAGE SENSORS DROP OUT [™VAC) a o 0

UTILITY OVERVOLTAGE SENSORS TIME DELAY PICK UP | *SEC] [¢] to 5

UTILITY UNDER FREQUENCY SENSCRS [ **"Hz] 480 to 600

UTILITY UNDER FREQUENCY SENSORS TIME DELAY DROPOUT [ *SEC] 0 to 10

UTILITY OVER FREQUENCY SENSORS [*Hz} 500 to 700

UTILITY OVER FREQUENCY SENSORS TIME DELAY PICK UP [ SEC] 0 to 5

GENERATOR UNDERVOLTAGE SENSORS PICK UP [ *VAC) o o 0

GENERATOR UNDERVOLTAGE SENSORS DROP CUT {**VAC] 0 to 0

GENERATOR UNDERVOLTAGE SENSORS TIME DELAY DROP OUT [ **SEC] 0 fo 10

GENERATOR QVERVOLTAGE SENSORS PICK UP {VAC} Q © 0

GENERATOR OVERVOLTAGE SENSORS DROP QUT [ =*VAC} 0 o 0

GENERATOR OVERVOLTAGE SENSORS TIME DELAY PICK UP [ ™SEC] 0 fto 5

GENERATOR UNDER FREQUENCY SENSQORS [ ***Hz}] 400 o 600

GENERATOR UNDER FREQUENCY SENSORS TIME DELAY DROP OUT [ **SEC]] 0 o 10

GENERATOR OVER FREQUENCY SENSORS [ ***Hz] 500 o 700

GENERATOR QVER FREQUENCY SENSORS TIME DELAY PICK UP { **SEC] 0 to 5

GENERATOR START DELAY [ **SEC) 8] to 60

GENERATOR WARM-UP DELAY { ****SEC] i} o 1800

GENERATOR COCLDOWN DELAY [ MIN] Q to 30

UTILITY RETURN DELAY [ ***"MIN] 0 to 30

PRE-TRANMSFER DELAY {SEC] b} fo 3

MIN FIND NEUTRAL DELAY [ ***SEC) 00 o 200

MAX FIND NEUTRAL DELAY [+ SEC] 00 to 200

NEUTRAL DELAY [ *SEC] 0 ta 60

MAX TRANSFER TIME [ *SEC] 0 to 30

POST TRANSFER DELAY [ "SEC] 0 to 30

TRANSFER FAIL toggle enabled/disabled)

TRANSFER QUTPUT LOGIC foggle maintained/dropoul

PROGRAMMABLE QUTPUT  A=LD ON UTILB=LD ON GEN,C= LD SHED,D= UTIL NORMAL, E=FAIL TO XFER A o 13

UTILITY FAIL CALLOUT toggle enabled/disabled

LOAD ON GEN CAELOUT toggle enabled/disabled

TRAMSFER FAIL CALLOUT toggle enabled/dizabled

AUTO TEST CALLOUT toggte enatled/disabled

MAN TEST CALLOUT toggle enabled/disabled,

SWITCH NOT IN AUTO CALLOUT toggle enabled/disabled

BACKLIGHT {**SEC]] 0 to 999
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9. CALIBRATION DATA SHEET

UTILITY PHASE A - B ZERO [*CORRECTION FACTOR"] 0 to 255
UTILITY PHASE A - B SPAN [*CORRECTION FACTOR"] 0D to 255
UTILITY PHASE B - C ZERQ PCORRECTION FACTOR'] 0 to 255 r
UTILITY PHASE B - C SPAN ['CORRECTION FACTORY), 0 te 255
UTILITY PHASE C - A ZERO [*CORRECTION FACTOR"] D to 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 FACTORY] 0 to 255
GENERATOR PHASE B - C ZERO CORRECTION FACTORY 0 to 255
GENERATOR PHASE B - C SPAN ["CORRECTION FACTOR"] 0 to 255
GENERATOR PHASE C - A ZERO [*CORRECTION FACTOR"] 0 to 255
GENERATOR PHASE C - A SPAN [*CORRECTION FACTOR™ 0 o 255
LOAD PHASE A - B ZERD [*CORRECTION FACTORY] 0 to 255
LOAD PHASE A - B SPAN ["CORRECTION FACTOR"] 0 to 255
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10.

TSC 800 TYPICAL CONNECTION DIAGRAM

([ CONNECTION DIAGRAM ]  (“AUTOMATIC TRANSFER CONTROLLER | (NOTE:
3 PHASE STANDARD ATS CONNECTIONS
MODEL TSC 800 SHOWN CONLY.
25 16 CHARAGTER SEE MANUAL FOR ALTERMATE CONNECTION DIAGRAMS
DISPLAY
e ENTER
L___J
LAMP
TEST
TEST TB2- o35 N
: - 1 * ------ 170 V'RE; [a) __—-(
H
UTILITY CONTROL POWER { : ;
E ENGINE 115 or 230VAC
S T = T —<
EXTERNAL ' 18 A
4 POSITION TN
TEST EWIGH  + orr o LOAD ON UTILITY SUPPLY
(OPTIINAL) H TBZ- TB34 TRANSFER T
0 YTILITY
L SEEE | SEEEE Ho F— 0 [————=—2 RATED 10A 1Z0VAC RES. MAX.
’
H
3 TRz
H 838 PRE-TRANSFER TO UTETY
feemamasaasns 130 — & p———mm--> orronm)
RATED 34,120vAC RES. MAX.
T332 LOAD ON UTILTY
b= o r_—ﬁ RATED 3A. 1Z0VAC RES. MAX.
A B TE33 L
/) o 22 GENERATOR CONTROL POWER
115 or 230VAC
B3 10
a LOAD ON GENERATOR SUPPLY
UTILATY SUPPLY SENSING a
120-600VAC TB&'Z - Tae TRAXSFER TO GENERATOR
S060Hz — o RATED 10A,120VAG RES. MAX.
3 PHASE
\ / ¢
T81-3 TB3-8 PRE-TRANSFER TO GENERATOR
\\>___ o — I_ o _—-_—% [OPTIONAL]
RATED 34,120VAC RES. MAX
A T81-4 Tes7 LOAD ON GENERATOR
—— o —i— 0 [——— FATED 34, 120VAC RES. MAX.
GENERATOR SUPPLY
SENSING 8 TBIS TB23
120-800VAT b e — 0
S0/80HT
3 PHASE
\ ‘ 7 c
THI8 T2-2 ENGINE
) e L —iE— 0 START
CONTACT
AATED 104 | XWAC RES Midx
s A TB1-7 TB2-1
>-—_——-—- Q —f l— [»]
LOAD SENSING
120-600VAC
50/60Hz 8
1 PHASE Tt Toz-4
P — <}
s,
T 18 TE25 PROGRAMMABLE
SYSTEM GROUND :——— (] [s]
CUTRUT
GRD RATED 104, 120vAC AER MAX
TE2-6
— o

| DIMENSIONS

)

FACEPLATE; 5.5" x 5.5 [140mm x 140mm)]
PRINTED CIRGUIT BOARD: 6.30™W x 12.00™H [160mmW x 305mmH]

UTRITY AND: GENERATOR SUPPLIES MUST
UTILZE A SOLIDLY GROUNDED NEUTRAL
SYSTEM. REFER TO INSTRUCTION MANUAL FOR
ALTERNATE CONNECTIONS

V
Y

CONTROL POWER IWPUT VOLTAGE MUST
MATCH TSC 800 MODEL TYPE

FULL
FILENAME

REVISED 00-07-14 09:40 AM

GAENGINEER\PRODUCTS\TSCB00\R52616.VSD

PM 049 Rev 5 00/07/31
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TSC 800 TRANSFER SWITCH CONTROLLER

11. TSC 800 SPECIFICATIONS

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

v

e 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

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

e OQUTPUT SIGNALS (120/240 VAC resistive load)
- Transfer to utility 10A
- Transfer to generator 10A
- Pre/post-transfer to utility 3A
- Pre/post-transfer to generator 3A
- Load on utility 3A
- Load on generator 3A

PM 049 Rev 5 00/07/31 44 Thomson Technology Inc.
.




TSC 800 TRANSFER SWITCH CONTROLLER

12. TROUBLESHOOTING

A number of problems can cause the TSC 800 controller 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.

CAUTIONIH

Before opening the enclosure to perform any service task, it is imperative to :solate 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 personne! only!

Symptom

Will not re-transfer to utility source
upon restoration

- Wil not transfer 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

- Notime delay when there shouid be

- Engine runs for no apparent reason

DEFECTIVE COMPONENTS

Passible Causes

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 contactor auxiliary contact

defective utility contactor coil

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

generator set not producing enough voltage!frequency or
output circuit brezker open

warm-up time delay function has not timed out yet (verify
TSC 800 timer setting)

a loose control connection

faulty contactor auxiliary contact

defective generator contactor coil

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)

loose or broken wire to the utility voltage sensing terminals
on the TSC 800 centroller

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

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

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

serial number of the transfer switch.

PM 049 Rev 5 00/07/31

45 Thomson Technology Inc.




TSC 800 TRANSFER SWITCH CONTROLLER

13. NOTES

PM 049 Rev § 00/07/31 48 Thomson Technology inc.
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TSC800
MICROPROCESSOR TRANSFER SWITCH CONTROLLER

SUMMARY CONFIGURATION DATA SHEET

TSCB800Q Software ver. 1.6

£ ;o

X GENERATOR AC VOLTAGE
[ GENERATOR FREQUENCY

Level 1 Features

Utility Retum Delay Timer

| Generator Warm-up Timer
{ o No Load Test PB Function
{ Full Load Test PB Function

3 Phase Generator (Src 2) Undervoltage Sensing

WORK ORDER # 00000-00-01-TS REV.: O
INITIATED BY: Admin
DATE: 99/05M10
NOTES:

CUSTOMER: TEST DEFAULT PROGRAM: P1-480

PROJECT NAME: DEFAULT /P1-480

B2 UTILITY AC VOLTAGE BE TIME CLOCK

E UTILTY FREQUENCY

g

Generator Underfrequency Sensing \. N }y <
Generator Start Delay Timer /Q(t«:P \XQ«
Generator Cooldown Delay Timer . C;:J

Automatic Exercize Test Clock %
IEROGHAMABLED

OUTPUT NAME QUTPUT TYPE

Programimable Cutput #1 LD on Gen

REV.DATE: 99/05/10

TPSVER: C

L

Printed 10-May-99 at 12:55 PM

Page 1 of 4




SN WORK ORDER:
{ ) Main Menu Pr ogram REVISION &
. TSC800  r7sca00 software ver. 1.6 REVISION DATE:
START DATE:

5 CUSTOMER: TEST START BY:
PROJECT: DEFALULT/P1-480 DEFAULT PROGRAM:

PRODUCT: TSC800 TPS VERSION:

00000-00-01-TS
0

99/05/10
99/05/10
Admin

P1-480

C

Control Type: STD ATS i

- 23 hours
D50

. Enabled

Printed 10-May-99 at 12:55 PM [ indicates change from Default Program

Page 2 of 4




Y

. WORK ORDER:

Main Menu Program REVISION #:

TS 68 0 0 T3C800 Software ver. 1.6 REVISION DATE:

m— : START DATE:
CUSTOMER: TEST. . ~ STARTBY:
PROJECT: DEFAULT /P1-480 DEFAULT PROGRAM:
PRODUCT: TSC800 TPS VERSION:

00000-00-01-TS
0

99/05/10
99/05/19

Admin

P1-480

C

Programmable Output: LD on Gen

<- Option not enabled

Load on Gen Callout:

<- Option not enabled

<- Optlo not enabled

Frinted 10-May-99 af 12:55 FM B ndicates change from Default Program

Page 3of 4




Ca[ibratian WORK ORDER: 00000-80-91-TS
: REVISIONE: ©
TSC800 TSCBO0 Software ver. 1.6 REVISION DATE; 99/05/1@
CUSTOMER: TEST ST:T.R::TABTE ii’; i‘; 18
::g;sgf _?SEEQ;J(;'I /P1-480 DEFAULY PROGRAM:  P1-480
) TPS VERSION: d
Calibration: }
Util AB Zero 0- 255 Calibration corfection number
: 0.2 Y

Util BC Zero
Util CA Zero

5

Gen BC Zero

Gen CA Zero

Load AB Zaro

Ly 2

0 - 255 Calibration correction number

0-255 Calibration correction number
sETpp—— W — 5 )

0 - 255 Calibralion correction number

0 - 255 Calibration comection number

Prirted 10-May-99 at 12:585 PM

Page 4 0f 4




TSC800
MICROPROCESSOR TRANSFER SWITCH CONTROLLER

SUMMARY CONFIGURATION DATA SHEET

TSC803 Software ver. 1.6

INITIATED BY: Admin
DATE: 99/05/10

NOTES:

%] GENERATOR AC VOLTAGE
<] GENERATOR FREQUENCY

Level 2 Features

Generator Start Delay Timer

Utility Retumn Delay Timer
Generator Warm-up Timer

Mo Load Test PB Function
.‘uu Load Test PB Function

Automatic Exercize Test Clock .
Neutral Delay Tirner

i

\ N PROG
OUTPUT NAME *

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

Generator Cooldown Delay Timer

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

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

PROJECT NAME: DEFAULT /P2 - 480

PHASES: 3 FREQUENCY: 60 " CONTROLTYPE: STDATS

P R SRy

5 UTILITY AC VOLTAGE [ TIME CLOCK

R UTILITY FREQUENCY

OUTPUT TYPE

Programmable Cutput #1

LD on Gen

REV.DATE: 99/05/10

TPSVER: C

Printed 10-May-39 at 12:58 PM

Page 1of 4




- ) " _
N Main Menu Program oL s
. y TSC800  rscsoo sottware ver. 1.6 REVISION DATE:

| START DATE:
cusTomER: TEST START BY:
PROJECT: DEFAULT /P2 - 480 DEFAULT PROGRAM:
PRODUCT: TSCBO0 TPS VERSION:

Q0000-00-02-TS
0

99/05/10
99/05/10

Admin

F2-480

C

Control Type: STD ATS

uto Test Start Hour: 00

Auto Test Stop Day: Sunday

i

uto Test Stop Minute: 00

Communications Option: No

ystem Voltage: 480

M O seconds
RS RO

< - Option not enabled

.0 - 20.0 seconds
0607 =

o : Bt
Toggle between Enable/Disable

ransfer Fail: Enabled

Printed 10-May-99 at 12:58 PM B |nicates change from Default Program

Fage 2 of 4




WORK ORDER: 00000-00-02-TS

Main Menu Program REVISION®: O
TSC800 75C800 Software ver. 1.6 REVISION DATE:  99/05/10
START DATE: 99/05/10
. CUSTOMER: TEST STARTBY: Admin
PROJECT: DEFAULT/ P2 -480 ) DEFAULT PROGRAM; P2-480
PRODUCT: TSCB00 TPSVERSION: C

LD on Gen

<- Option not enabled

<- Option not enabled
Qption g
<- Option not enabled

Switeh Not in Auto Callout:

Printed 10-May-99 at 12:58 PM X Indicates change from Default Program Page 30f 4




- Calibration
TSC800  rscsoo sortware ver. 1.6

CUSTOMER: TEST
PROJECT: DEFAULT /P2 -480

PRODUCT: TSCB00

WORK ORDER:  00000-00-02-TS
REVISIONE: O
REVISION DATE: 99/05/10
START DATE: 99/05/10
STARTHY: Admin
DEFAULT PROGRAM: P2-480

TPSVERSION: C
—Calibration: [
Util AB Zero U 0-255 Calibration corfection number

tl| CA Zo

Gen AB Zero

Gen CA Zero

Load AB Zero

EEE

D
0-

E}’;’«J

ction number

Prinfed 10-May-99 at 12:58 PM

Page 4 of 4




TSC800
MICROPROCESSOR TRANSFER SWITCH CONTROLLER
SUMMARY CONFIGURATION DATA SHEET TSC800 Software ver. 1.6
WORK ORDER # 00000-00-03-TS REV.: 0O REV. DATE: 99/05/10
INTIATED BY: Admin CUSTOMER: TEST DEFAULT PROGRAM: P3-480
DATE: 99/05/10 PROJECT NAME: DEFAULT / P3-480 TPSVER: C
NOTES: ' -

ke

(2 SRC #1 AC VOLTAGE & TIMECLOCK
SRC #1 FREQUENCY

% =5, b X

B SRC #2 AC VOLTAGE
[¥[ SRC #2 FREQUENCY

Level 3 Features
Source 1 & 2 Under/Over 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 Returmn Delay Timer
No Load Test PB Function
‘ Full Load Test PB Funetion
“ Automatic Exercize Test Clock
Preferential Source Selection

Printed 10-May-99 at 12:59 PM Page 1of 4




. WORK ORDER: 00000-00-03-TS
1 - Main Menu Program REVISION#: O
Tt 1, gl TSC800 TSC800 Software ver. 1.6 REVISION DATE:  99/05/10
START DATE: 99/05/10
CUSTOMER: TEST STARTBY: Admin
PROJECT: DEFAULT / P3-480 DEFAULT PROGRAM: P3-480
PRODUCT: TSC800 . TPSVERSION: C
Dual Prime !

ControlType:

4 5 i
Auto Test Start Hour: 00

0 Test Stop

TS

Auto Test Stop Minute: o0
o !

Day: o unday
s :

Communications Option: No
b
System Voltage: 480

System Frequency; 60

Src #1 UV Pickup: 432

T S
Src #1 UV Dropout Delay: 5
Sre #1 OV Dropout; 518

¥

335 - 4BO VAC

Q- 10 seconds
. e

0 - 3000 VAC

0-125 Hz

0-125 Hz

335 - 480 VAC
0-10 seconds

7 ;

Printed 10-May-99 at 12:59 PM Bd \ndicates change from Default Program

Page 2of 4




. WORK ORDER:

Main Menu Program REVISION #:

TS C 8 00 TSC800 Software ver. 1.6 REVISION DATE:

- START DATE:
CUSTOMER: TEST _ START BY:
PROJECT: DEFAULT /P3-480 DEFAULT PROGRAM:
PRODUCT: TSC800 TPS VERSION:

00000-00-03-TS

0

99/05H10
99/05/10

Admin

P3-480

Cc

I} 0.0 - 20.0 seconds
7 or

Option not Available T

Py e

< - Option not enabled

oy

" «- Option not enabled

B jndicates change from Default Program

Printed 10-May-99 at 12:59 PM

Page 3of 4




Calibration
7SC800

CUSTOMER: TEST
PROJECT: DEFAULT, P3-480
PRODUCT: TSCBO0

."“\.

78C800 Software ver. 1.6

WORK ORDER:  00000-00-03-TS
REVISION#: O
REVISION DATE: 99/05/10
START DATE: 99/05/10
STARTBY: Admin
DEFAULT PROGRAM: P3-480 5
TPSVERSION: C

—Calibration: '
Src #1 AB Zero

0 - 255 Calibration corfection number
¥ T LK

un

0 -255 Calibration comection number
0-25

Printed 10-May-99 at 12:59 PM

Page 4 of 4
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e ~ AUTOMATIC TRANSFER SWITCHES
-l Model Series TS 850 » 100-1200 AMP

TS 853 TCJ - 400 TS 853 MCL - 250
TRANSFER SWITCH sp@) TRANSFER SWITCH
US PATENT No. 470278 o

us NRTL/C CERTIFIED TD
CDN PATENT No. 1278367 UL#1008 and C5A#178

THOMSON TECHNOLOGY AUTOMATIC TRANSFER SWITCHES
OFFER THE FOLLOWING OUTSTANDING FEATURES:

Malded Case Switching Units Superior Serviceability

+ fully enclosed silver alloy contacts provide high = all mechanical and control devices are visible and
withstand rating & 100% continucus current rating. readily accessible.

« gompletely separate utility and generator side = all cantrol wires and power busses are front-
switching units provide superior reliability through accessible - there are no wires or connections which
redundancy (no common parts), as well as excellent require removal of the transfer switch from its
serviceability. enclostre for servicing.

= switching units may incorporaie overturrent Quality Features
protection, allowing cost savings in upstream devices. « TSC 800 microprocessor hased controller.

* not damaged if manually switched while in service » isnlatian plug permits disconnecting control circuits
since contacts operate at same speed as when _ from all power sources for safety and convenience.

electrically operated. \
Quality Assurance
Reliable Motor-Operated Transfer Mechanism * IS0 9001 Registered
+ heavy duly brushless gearmotor and operating CSAZ299.3 (optional)
mechanism provide mechanical interlocking and DND AQAP-4 (optional)
extreme long life with minimal maintenance.

« safe manual operation with a permanently affixed
handle, permits easy operation even under adverse
conditions.

THOMSGN TECHNOLOGY INC. » 19214 - 94TH AVENUE, SURREY, B.C., CANADA V4N 4E3

TELEPHONE: {604) 888-0110 » FAX; (601.,1) 888-3381 « E-MAIL: ttinfo@tti.bc.ca « www thomsontechnology.com




GENERAL DESCRIPTION

The THOMSQON TECHNOLOGY TS 850 automatic transfer
switches employ two non-automatic switches (Type A} or
automatic circuit breakers {Type B).

TYPE A transfer switches are not equipped with internal
tripping devices, and require protection provided by
upstream protective devices, which must be co-ordinated.
Type A units are suitable for 100% continuous loading, open
or enclosed, and fulfill most general applications.

TYPE B transfer switches have internal tripping devices in
gither or both non-automatic switches, which provide the
required overload and short circuit protection. Tripping
devices are usually thermal-magnelic type, however
sophisticated solid state units are also available, and may he
supplied with ground fault protection. (Type B units are
suitable for 80% continuous loading, open or enclosed.)

The TS 850 series incorporates two basic styles of transfer
switch mechanisms; style “M” which is rated maximum 250
amps, and style “T" which is rated maximum 1600' amps.

The style “M” & “T” transfer mechanisms comprises a power
chassis in which the non-automatic switches are mounted,
which is barriered from the drive mechanism, interlock
assembly and manual handle. The TSC 800 transfer
controller is mounted on the door of the transfer switch
enclosure. All ineaming power cannections are made on the
power chassis,

1 1600 Amp TS 850 IEC anly
Note: For bypass/isolatien options refer to separate TSE brochun?

The TS 850 series transfer swifches use a type

TSC 800 microprocessar based controller, All
necessary control functions for fully automatic
operation are provided hy the TSC 800. The transfer
switch controller provides automatic changeover of
the load to the generator source in the event of a
drop or loss of voltage in any or all phases of the
utility supply. Upon restoration of the utility supply,
the load is automatically returned. Numerous control
features are available as standard or optignal
accessories to provide the desired sensing, time
tdelay, and switching logic.

The transfer mechanism incorporates a reversible
motor, and utilizes power from the source to which
the load is being transferred. The mechanism
provides positive mechanical interlocking of the two
switches, and allows easy manual operation if 50
desired. Both molded-case switches are “trip frea”
in the closed position, permitting incorporation of
overcurrent trips.

Neutral Position IJ;gIay (NDT) is available for use on
systems which include motors rated over 100 HP.
Neutral Position Delay should be considered when
the possihility of out-of-phase reclosing exists
between sources, dug to residual motor valtage.
There is ne requirement NDT when employing a
T.1.1. transfer switch with motors rated 100 HP or
less, due to inherent design features. T.T.I. transfer
switches, with or without NDT, have no need for
“in-phase” sensing. Please request full engineering
information fram T.T.\.

ORDERING INFGRMATION

NUMBER OF POLES (2.3 OR 4)
BASIC SWITCH MECHANISM STYLE

[—' TYPE (A or B)

TS 853 TGK - 800A& - 600 - IW - LEV-1/AUX-U(2)/FTS-4

BASIC MODEL

]

SYSTEM VOLTAGE

SYSTEM CONDUCTORS {3W OR 4W)

)

CONTROL FEATURES LEVEL

OPTIONAL FEATURES,

NOTE: DO NOT LIST STANDARD FEATURES. SHOW QUANTITY FOR AUXILIARY CONTACTS. ENSURE STANDARD CABLE TERMINALS ARE ADEQUATE.
- SPECIFY IF OPTIONAL TYPE 13 REQUIRED. STANDARD UNITS ARE RATED 60 HZ. - SPECIFY FOR OTHER FREQUENCIES.

THOMSON TECHNOLOGY INC. « 19214 - 94TH AVENUE, SURREY, B.C., CANADA V4N 4E3

TELEPHONE: (604) 888-0110 « FAX: (604) 888-3381 « E-MAIL: ttinfo@tti.bc.ca » www.thomsantechnofogy.com




STANDARD FEATURES

CODE DESCRIPTIONS

LEV-1* Programmable/multi-tap system voltage selection®™
Load on utility & load on generator lights c/w lamp test
Three phase voitage sensing on utility & generator sources
Under/over frequency sensor on generator source (with adjustable time delay)
Digital three phase metering of voltage & frequency on utility & generator sources
Engine start delay timer 0 - 60 sec.
Enging cooldown delay timer 0 - 30 min.
Engine warm-up timer & - 1800 sec.
Neutral Position Delay,
(allows load voltage decay)
Transfer to utility timer 0 - 30 min.
Exercise timer 24 hour/7 day
On/off load test selectable
Programmable functien output contact™*
Diagnostic LED's
Backlit TSC 800 LCD display
NEMA 1 enclosure
Solid Neutral

i

* Provided as sfandard on all TS 850 Automatic Transfer Switches
** Excludes TS 850-200 and all 2 pele models
**+* Not available with Lavel 3 optional features

OPTIONAL FEATURES '

CODE DESCRIPTIONS

LEV-2 Level 2 ATS control package - Level 1 features plus the following:
Overvoltage three phase sensor on both utility & generator sources
Under/over frequency sensor on utility source (with adjustable time delay)

LEV-3 Level 3 (Dual source) control package - Level 1 features plus the following:
Dual Source selectar switch
Overvoltage three phase sensor - both sources
Under/over frequency sensor - both sources

FTS-4 4 Function Test Switch (Auto/Off/Engine Start/Test)
AUX-U Auxiliary Contact - Utility side (any qty.)
AUX-G Auxiliary Contact - Generator side (any qgty.)
LDG Generator Pre/Post & Utility Pre/Post Timer contacts (adjustable) for Load Disconnect prior to transfer
ovs Overvoltage three phase sensor on both utility & generator sources
UGF Under/over frequency sensor an utility source (with adjustable time delay)
UPA Utility power available contact
GPA Generator power available contact
UAL - Utility availahle light
GAL Generator available light
FIT Fail {o transfer contact
PBR Phase Balance Relay - detects “single-phasing” condition on 3 phase system
SE Service Entrance Rated
UTR Overload trip - Utility side {specify rating)
GTR Overload trip - Generator side (specify rating)
com TSC 800 remote communicatien port for use with external Cemmunication Interface Module
(CIM medule not included).
CIM Communication Interface Module* with internal 14.4Kbaud modem, RS 232/422/485 ports and Modbus™ protocol.,

One CIM module provides communication interface far up to ten TSC 800 controllers with COM per system.

“Refer to separate literature for additional informatipn. ™ Tradernarks belong 1o their respective parties.

THOMSGON TECHNOLOGY NG, » 19214 - 94TH AVENUE, SURREY, B.C., CANADA V4N 4E3

|
TELEPHONE: (604) 888-0110 « FAX: (604) 888-3381 » E-MAIL: ttinfo@tti.bc.ca » www.thomsontechnology.com




STANDARD MODELS
RATED SHORT CIRCUIT CURRENT RATING [AVAILABLE SYMMETRICAL AMPS (RMS)]:
BASIC MAXIMUM | CURRENT With Upstream Circuit Breaker Proteclion With Upstream Fuse Prolection
MODEL VOLTAGE (A} @240V @480V @600V | @ up to 600V FUSE TYPE
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.Jd
TS 850-M53 - 200 240 200 10,000 N/A N/A N/A Td
TS 850-MCL - 250 600 250 65,000 35,000 25,000 100,000 T4
TS 850-TCJ - 400 600 400 65,000 35,000 25,000 100,000 TJ
TS 850-TCJ - 600 600 600 55,000 35,000 25,000 100,000 TJ
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 Consult Factory
T5 850-TCK -1200 600 1200 65,000 50,000 35,000 100,000 Consult Factory
TS 850-TCK -1600 2 600 1600 100,000 50,000 35,000 100,000 Gonsult Factory
BASIC DIMENSION (Inches) *
MODEL HEIGHT WIDTH DEPTH
TS 850-MCE - 100/ 150 37 25 13
TS 850-M33 - 200 37 25 13
TS 850-MCL - 250 37 25 13
TS5 850-TCJ - 400 60 30 13
TS 850-TCJ - 600 60 30 13
TS 850-TCK - 800 87 34 13
TS 850-TCK -1000® 87 34 13
TS 850-TCK -1200 87 34 13
TS 850-TCK -1600 2 87 34 13

{ptional Nema class snclosures availahla — consult T.T.1.

Optional paint celors available — consult T.T.I.

TRANSFER SWITCH TERMINAL RATING *
SWITCH MECHANISM NUMBER CONDUCTOR TYPE
RATING (A) TYPE OF SIZE
CONDUCTORS RANGE Cu Al
100, 150 M 1 # - 40 X X
200 M 1 #6 - 350 MCM X X
250 M 1 # - 350 MCM X X
400, 600 T 1 2/0 - 500 MCM s X
2 2/0 - 350 MCM ¢ X
2 A/0 - 500 MCM s %
800 T 2 2/0 - 400 MCM X
3 2/0 - 300 MCM X
3 4/0 - 400 MCM X
1000,1200 T 4 3/0 - 500 MCM X
4 4/0 - 500 MCM X
1600 2 T 4 #2 - 600 MCM X X

CLG27 Rev.5 00/06/(1

NOTE: Spetifications subject to change without notice.

' Standard ratings only are shown. Cansuit TTI for versions using higher short circuit current ratings.

* IE

C only.

* Opticnal Terminal Ratings are available in some models - consult TTI.

* Enclosure dimensions are for reference. (00 NOT LISE FOR CONSTRUCTION).
& 4 pole application dimensions are 90 x 36 x 18

¢ When S00MCM cable is utilized, cabla entry / exit locations are restrlctive. Gonsult TTI.

THOMSON TEGCHNOLOGY INC. = 19214 - 94TH AVENUE, SURREY, B.C., CANADA V4N 4E3

TELEPHONE: (604) 888-0110 = FAX: (604) 888-3381 « E-MAIL: ttinfo@tti.bc.ca » www.thomsontechnalogy.com




THIMSON
TECHNOLOGY INE.

TS 850

AUTOMATIC TRANSFER SWITCHES

INSTALLATION, OPERATING &
SERVICE MANUAL

PM042 Rev § 0012101

19214 - 94th Avenue, Surrey, B.C. Canada V4N 3E3 + Telephone (604) 888-0110
Telefax (604) 888-3381 + E-Mail: ttinfo@tti.bc.ca » www.thomsontechnology.com
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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 personne! 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 instailation, 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 ¢ - 3

For detailed information on Dual Source systems (Option LEV-3 refer to Information
Supplement PM043.

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 system voltage prior to installation.
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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 lcose 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 following seftings may require reprogramming (depending on
options purchased):

System voltage

Systemn 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)
Utifity 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 80% of system voltage)
Generator undervoltage dropout (typically 80% of system voltage)
Generator overvoltage pickup (typically110% of system voltage)
Generator overvoltage dropout (typically 105% of system voltage)

¥V ¥V V V V¥V V ¥V ¥V ¥V ¥V ¥V ¥V V¥V VY

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.

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

3 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 loss 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 ioad 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 nominai) 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.

e PMOA2  Rav 5. 00012101 v P et S Thomson: Teohnofogyginc%m:;i




Once the engine starts, the transfer switch controller will monitor the generator
voltage and frequency levels. Once the generator voitage 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
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. Foliowing expiry of the
Transfer Return Timer (adjustable from O 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. Following expiry of the cocldown delay period (adjustable from 0
to 30 min.), the engine start signal will be removed (contact opening) to initiate
stopping of the generator set.

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.
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In the normal operating mode, the Service Disconnect switch shail 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” confrol 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 fo perform
any maintenance procedures as required. In this condition, the transfer switch is in

the neutral position, with botJh 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). If the Light is not

illuminated, further procedures are required (refer to the folfowing 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:

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

lock with the key.
. » Visually inspect the actual position of the transfer switch mechanism. if 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) Utility and generator supply voltages are not present (the pilot light
requires AC supply voltage to be present).

b) The pilot light may be bumnt 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.
» 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.

o |f the position of the transfer swifch mechanism is_not in the "neutral position”
further procedures are required (refer to the following procedure)

RN d R B B
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» [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.
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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.
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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.

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 utility 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.

TYPE A AND TYPE B DEFINITIONS

"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

L 1)

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 foggle to go fully in the "off" direction, than in the "on" direction).
+ 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 all bearing points operate

"

freely.
6.2.To maintain electrical integrity, ensure that:
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¢ e 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.
e Allinsulating devices are in place and in good condition.
» No moisture or other contamination is present.
v = 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.
o 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 requires high-
potential testing to ensure that required insutation 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
rads 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
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 TT!
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 (o'F 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 plunger and operate the handle 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;

¢) 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 enciosure for
manual operation. The control circuit isolation plug (PL12) should be unplugged to

prevent subsequent operation.

ey

T PMOR2 Revis 000 el

i Thomson: Technblogy Ineiili vt

-




e
5 i, A S E

2 he 2, - o . He g vl Fordy Bt
otk k] 323?335‘%’3-&»_?3@:}'«%65@%&?

i LTS 850, TRANSFER SWITCH ¢ iiiiii

To operate manually, pull the manual 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 all 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 controller 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.

0.8.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.Style "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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11. STYLE “T” CONFIGURATION OPTIONS
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Symptom

will not re-transfer to utility source
upon restoration

will not transfer to generator source
upoan 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 utility 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

14. TROUBLESHOOTING (See CAUTION! on Page #1)

Possible Causes-

DEFECTIVE COMPONENTS

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

isolation plug out

generator set not producing enough voltage/frequency 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 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 transfer switch by moving it off and then
on again with the manual operating handle

{imit switch incorrectly adjusted

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

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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... TS 850, TRANSFER SWITCH

16. 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 Pratection
Basic Max. Rated
Model Voltage | Cumrent | @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 N/A 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 TT} 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.
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s 1 BYPASS ISOLATION SWITCHES

TECHNOLOGY INL.

Model TSB 850  100-1200 AMP

TSBD 853-TCK-800A

TS8U 853-TGJ-400A

THOMSON TECHNOLOGY BYPASS ISOLATION TRANSFER SWITCHES
OFFER THE FOLLOWING OUTSTANDING FEATURES:

Molded Case Switching Units

« fully enclosed silver alloy contacts provide high
withstand rating & 100% continuous current rating.

« completely separate otility and generator side
switching units provide superior reliability through
redundancy.

« barriers between the transfer switch and bypass isolation
switch reduce the chance of consequential damage if therg is
a failure in either the transfer switch or bypass isolation
switch.

= when isolated there is no power in the transfer switch
compartment providing true isolation.

= not damaged if manually switched while in service since
contacts have inherent stored energy mechanism (quick
make, quick break).

Reliable Motor-Operated Transfer Mechanism
= heavy duty brushless gearmotor and operating
mechanism provide mechanical intertocking and fong life.

» safe manual operalion of the transfer and bypass isolation
switch with two permanently affixed handles.

Superior Serviceability

all mechanical and control devices are visible and
readily accessible.

all cantrol wires and power busses are front-accessible,
eliminating the cost and complexity of a drawout transfer
switch.

Quality Features
TSGC 800 microprocessor based contraller.

isolation plug permits disconnecting control circuits from
all power sources for safety and caonvenience.

contral circuitry permits complete off {oad testing of the
transfer switch when isolated {a draw out transfer switch is
not required).

available in single or double sided bypass configurations.
Isolation Switch

available as bypass anly for upgrades to systems with
existing transfer switches.

allows bypass without load interruption {double sided
bypass only).

Quality Assurance
IS0 9001 Registered
CSA Z 299.3 (optional)
DND AQAP-4 {optional}

THOMSON TEGHNOLOGY INC. » 19214 - 34TH AVENUE, SURREY, B.C., CANADA V4N 4E3

TELEPHONE: {G04) 888-0110 « FAX: (604) 888-3381 « E-MAIL: ttinfo@tti.bc.ca




GENERAL DESCRIPTION

The Thomson Technelogy Inc. TSB 850 bypass isolation transfer Independent switching units provide a degree of reliability and
switch includes all the features of the TS 830 transfer switch redundancy not available with ganged contactor type bypass systems.
described in our TS 850 Automatic Transfer Switch brochure.

Each switching unit is equipped with an internal quick-make, quick-

The TSB 850 bypass isolation switch incorporates two basic types break mechanism as standard, and is cerlified to switch without de-
for bypass-isolation. Type “D” (double-sided ) isolates the energizing any system loads.
transfer switch and can bypass either the utility or generator |
source of the load, as selected by the operator. Single-sided The single handle bypass mechanism is permanently mounted, and
bypass types “U” (utility bypass) and “G” (generator bypass) will not permit the sources to be interconnected. An operator has
can bypass only one source to the load, and can provids isolation three simple steps to follow when bypassing, for servicing proce-
when used in conjunction with a generator output circuit breaker dures or in cases when there is a transfer switch fatlure and manual
(in accordance with CSA 282 M89 - institutional & Residential transferring is required. The unique single handle bypass design
Buildings Occupancy Group B and G). allows bypassing with or without a load interruption (double-sided
bypass only). Bypass and isolation position indication is permanenthy
The TSB 850 series mechanisms utilize non-automatic switches mounted at each switch position allowing the aperator to clearly
which provide a 100% continuous rating. The switches are identify which mode the system is in (illuminated position indication
mounted independently en a common frame. is available as an option).
ONE-LINE SYSTEM DIAGRAM(Typical) sy oo S
BYPASS ISOLATION TRANEFER SWITCH l l l
7 iy {_\u " [ TT-D_M
? s 51 : s
O— =
[+)
{112 P
2)
LOAD 1 EYPASS
/ T SWITCH
||.1— 00
=
"_H & s /]
= LT T—
o)
) 6o
I L L SOLATION
O0— BYPASSING BREAKERS
\GENERATOR BREAKERS
SU PPLY
MODEL TSBD 850 MODEL TSBU 850

It is not possible to interconnect the utility and generator'sources. No valtage is present at the transfer switch while isolated
{i.2. isolation breakers must all be open, generator output circuit breaker must be open on single sided models).

indicates source(s) bypassed
ORDERING INFORMATION U=Utility, G=Generator, D= Double-i.e. both sources

Number of poles (2, 3 or 4)
Basic switch mechanism style

EXAMPLE L [ Type(AorB)
TSBD 853 TCK - 800A — 600 - 3W - LEV-1/AUX-U{2)/FTS-4
BASIC MODEL ] —‘ _‘
SYSTEM VOLTAGE
SYSTEM CONDUCTORS (3W OR 4W)

CONTROL FEATURES LEVEL
OPTIONAL FEATURES

NOTE: Do not list standard features. Show gquantity required for auxiliary contacts. Ensure standard cable terminals are adeguate -
Specify if optional type is required. Standard units are rated 60Hz. - Specify for other frequencies.

THOMSON TECHNOLOGY INC. « 19214 - 94TH AVENUE, SURREY, B.C., CANADA V4N 4E3

TELEPHONE: (604) 888-0110 = FAX: (604) 888-3381 = E-MAIL: ttinfo@tti.bc.ca




- _________|
STANDARD MODELS

4. Standard ratings only are shown. Consult TT1 for versions with nigher closing/withstand ratings.

RATED GLOSING AND WITHSTAND RATING (AVAILABLE SYMMETRICAL AMPS RMS)'
BASIC MAXIMUM CURRENT With Upstream Circuit Breaker Protectlon of 3ame Rating WIth Upstream Fuse Protection of Same Rating
WODEL VOLTAGE |~ (a) @ 240 @ 480V @600V | @Upto60OV | FUSE TYPE
TSB 850-MCE -100 600 100 65,000 25,000 13,000 100,000 T.J
TSB 850-MCE -150 600 150 65,000 25,600 18,000 100,000 T.J
TSB 850-MCJL-250 600 250 65,000 35,000 25,000 100,000 TJ
TSB 850-TCJ -400 600 400 65,000 35,000 25,000 104,000 T,J
TSB 860-TCJ -600 600 600 65,000 35,000 25,000 100,000 T.4d
TSB 850-TCK -800 500 800 5,000 50,000 35,000 100,000 Gonsult Factory
TSB 850-TCK -1000 600 1000 65,000 50,000 35,000 100,000 Consult Factory
TSB 850-TCGK -1200 600 1200 65,000 50,000 35,000 100,000 Consut Factory
CODE DESCRIPTIONS
LEV-1* Load on utility & load on generator lights c/w lamp test

Three phase voltage sensing on utility & generator sources

Under/over frequency sensar on generater source (with adjustable time delay)
Digital three phase metering of voltage & frequency on utility & generator sources
Engine start defay timer 0 - 60 sec.

Engine cooldown delay timer Q - 30 min.

Engine warm-up timer 0 - 1800 sec.

Transfer to utility timer G - 30 min.

Exercise timer 24 hour/7 day

On/off load test selectable

Pragrammable function output contact**

Real time clock & calendar

Diagnostic LED's

Backlit TSC 800 LCD display

NEMA 1 enclosure

Solid Neutral * Provided as siandard on all TSB Bypass Isolation Transter Switches. ** Nal available with [eval 3 optional features.

OPTIONAL FEATURES

LEV-2 Level 2 ATS control package - Level 1 features plus the following:
Neutral Position Delay (allows load voltage decay)
Overvaltage three phase sensar on bath utility & generator squrces
Under/over frequency sensor on utility source (with adjustable time delay)

LEV-3 Level 3 (Dual source) control package - Level 1 features plus the following:
Dual Source selector switch
Overvoltage three phase sensor - both sources
Under/over frequency sensar - both sources

FTS-4 4 Function Test Switch (Auto/Off/Engine Start/Test)

AUX-U Auxiliary Contact - Utility side (any qty.)

AUX-G Auxiliary Contast - Generator side {any gty.)

LoC Generator Pre/Post & Utility Pre/Post Timer contacts {(adjustable) for Load Disconnect prior to transfer

NDT Neutral Position Delay {(allows load voltage decay)

ovs Overvoltage three phase sensar an hoth utility & generatar sources

UOF Under/over frequency sensor on utility source (with adjustable time delay)

UPA Utility power available contact

GPA Generator power availahle contact

FTT Fail to transfer contact

PBR Phase Balance Relay - detects “single-phasing” condition on 3 phase system

UTR Overload trip - Utility side {specify rating)

GTR QOverload trip - Generator side (specify rating)

com TSC 800 remote communication port for use with external Communication Interface Module
ECIM module nat includedb Must order in conjunction with CIM option.”

CIM ommunication Interface Module with internal 14 4Kbaud modem, RS 232/422/485 ports and multiple interface
protocols. One CIM modulg provides communication interface for up to five TSC800 controllers with COM per system.
*Reder to separate Iiterature tor additions) information.

THOMSON TECHNOLOGY INC. » 19214 - 94TH AVENUE, SURREY, B.C., CANADA V4N 4E3
TELEPHONE: (604) 888-0110 = FAX; (604) 838-3381 = E-MAIL: ttinfo@tti.hc.ca




ENCLOSURE DIMENSIONS (NEMA 1, ASA 61 GRAY)

SINGLE SiDED DIMENSIDN (Inches)? — (3 and 4 pale) '
MODEL HEIGHT WIDTH DEPTH
ISBU(orG) 850-MCE -100/150 55 34 13
TSBU(orG}) 850-MGCL -250 55 34 13
TSBU{orG) 850-TC.J -400 77 34 13
TSBU{orG}) 850-TCJ -600 77 34 13
ISBU{orG) 850-TCK -800 7 80 17
TSBU(orG) 850-TCK -1000 77 80 17
TSBU(orG) 850-TCK -1200 7 80 17
Optional Nema class enclosures avaifahle - consult T.T.l.  Optional paint colors available - consult T.T.I.
ENCLOSURE DIMENSIONS (NEMA 1, ASA 61 GRAY) DIMENSION {Inches)®
DOUBLE SIDED HEIGHT WIDTH DEPTH
MODEL 3pale 4 pole 3 pole 4 pole 3 pole 4 pole
TSBD 850-MCE-100/150 35 55 34 34 13 13
TSBD 850-MGL-250 55 66 ' 34 60 13 14
TSBD 850-TGJ -400 66 76 60 66 14 14 h
TSBD 850-TGJ -600 66 76 60 66 14 14
TSBD 850-TCK -800 74 74 80 80 17 17
TSBD 850-TCK -1000 74 74 80 80 17 17
TSBD 850-TCK -1200 74 74 a0 80 17 17
TERMINAL RATING 2
TRANSFER SWITCH
SWITCH MECHANISM NU%"EE“ CUNSD'légTUH TYPE
RATING (A) TYPE CONDUCTORS RANGE Cu Al
100, 150 M 1 #4 - 4{0 X X
250 M 1 # - 350 MCM X X
400 T 1 2/0 - 600 MCM 4 X
2 4/0 - 500 MCM ¢+ X
600 T 1 2/0 - 500 MCM # X
2 2/0 - 350 MCM # X
2 4/0 - 500 MCM ¢ X
800 T 2 2/0 - 400 MCM X
3 2/0 - 300 MCM X
3 4/0 - 400 MCM X
1000,1200 T 4 3/0 - 500 MCM X
4 4/ - 500 MCM X

1 Standard ratings ondy are shown. Consult T.T.1. fer versicns with kigher closing/withstand ratings.
2 Optional Terminal Ratings are available in some models — consuli T.T.1.

* Enclosure dimensians are for reference. (DO NOT USE FOR CONSTRUCTION}

2 When 500 MCM cable is utilized. cable entry/exit locations are resistive — Consult TTI.

Note: Specifications subject to change withaut notice.
CLO32 Revi 98/12/01
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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 Teéhnology 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 isoiate 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

complete isolation of the transfer switch.

2) DOUBLE SIDED BYPASS (MODEL TSBD 850)

This device ailows bypass to either source and complete isolation 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
interrupted or uninterrupted bypass to either source. A test circuit allows for transfer

switch operation in the bypassed mode.

O R S PR R T S SR Thom on Techiiologyilnc: 2. +%
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CAUTION: Before opening the transfer switch or bypass isolation 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.

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 "Recommended
Connection Tightness" and "Requirements for Upstream Circuit Protective Devices* located ir.

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 system voltage prior to

installation.

Thomgon:TéchinologyInc:s
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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 biank
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 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)

Utitity overfrequency (typically 105% of system frequency)

Generator undervoltage pickup (typically 90% of system voltage)

Generator undervoltage dropout (typically 80% of system voltage)

Generator overvoltage pickup (typicaliy110% of system voltage)

Generator overvoltage dropout‘ (iypically 105% of system voltage)

YV V¥V VWV V V¥V V ¥V V V VYV V V¥V VY

Generator underfrequency (typicaily 95% of system frequency)

v

Generator overfrequency (typicaliy 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.

IBMO5TIRev 4:00/12/01 = ¥ i S B S AN R IR Thom S on. Téchnologyilne g
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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
oi 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 personhel. - Failure to correctly maintain.a
bypass isolation switch méy 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 been maintained.

R
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OPERATION

{Refer to the operating description for the model and type of equipment instalied).

NOTE: a) In this 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 shpply
' input from the transfer switch.

LI-I:oad isolate: This breaker isolates the load from the
transfer switch.

. 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.




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

NOTE:

Transfer switch is not completely isolated unless isolate breakers and alternate

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 transfér switch: Open Wility isolate (Ul) and Load

isolate (LI).

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

Close UB.

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

from the generator supply must be done upstream.

To return to normai position, reverse the above steps.

5% Thomson Technology.Ine: sl

M Fehs! ket Al pEnd




A Bl b
TR R T

R TS 1% TSBi850-8YPASS ISOLATION SWITCHES

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 isoiate transfer switch: Open Generator isolate (Gl) 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. lsolation of the- utility supply
must be done upstream.

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

FPMOS 1 Rev.AL00/12/01.+ . SobaiE Sl ity
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2) DOUBLE SIDED BYPASS (MODEL TSBD)
The sequence of operation for uninterrupted bypass is as follows:
N
a) Utility Bypass
- Normal position:  Ulility isolate (Ul), Generator isolate (Gl) and Load

isolate (_l) are closed; Ulility bypass (UB) and Generator bypass (GB) are

open.
- Before bypassing, turn engine control switch to OFF if startup is not
desired.
- To bypass and isolate transfer switch: Open Generator isolate (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 (Ul).

- 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 fock

to prevent accidental energization of the transfer switch.

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

[Thomison Techinology Inc. =44
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b) Generator Bypass

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

through the transfer switch.

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

open. .
- To bypass and isolate transfer switch: Open Ulility isolate (Ul).
- Move slidebar interiock 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 (Ll). 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:
T - @

The transfer switch may be tested 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 functional while using the test plug.

RECOMMENDED MAINTENANCE

1) Do not perform dielectric tests on the equipment with any.control components in

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 {ocation. If signs of
moisture are present, attémpt to remove. If cleaning is bunsu:'table, 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.

e MlEr i Thomson Technology Incs & 7 -
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TS, 1 5D 850 BYPASSISOLATION SWITCHES =75

REQUIREMENTS FOR UPSTREAM CIRCUIT PROTECTIVE DEVICES
N
Closing and Withstand Rating (Amps RMS Sym) With Upstream Fuse Protection

y 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 @e6oov @ Upto | Fuse Type
(A) - 60OV
.TSB 850 - MCE-100 600 100 65,000 25,000 18,000 100,000 T,J
TSB 850 - MCE-150 600 150 65,000 | 25,000 | 18,000 100,000 T,J
TSB 850 - MS3-200 240 260 100,000 N/A N/A - N/A T,J
TSB 850 - MCJL-250 | 600 250 | 65,000 | 35000 | 25000 | 100,000 T.J .
TSB 850 - TCJ-400 600 400 65,000 | 35,000 25,000 100,000 T,J
TSB 850 - TCJ-600 600 600 65,000 50,000 35,000 100,000 T,J
N Consult
TSB 850 - TCK-800 600 800 65,000 SO,QOO 35,000 100,000 Factory
TSB 850 - TCK-1000 600 1000 65,000 | 50,000 £,000 100,000 “
TSB 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 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.

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

if required. : .
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BLACK LETTERS ON
SILVER BACKGROUND

SERVICE DISCONNECT
INSTRUCTIONS

TO DISCONNECT UTILITY AND
GENERATOR SUPPLIES:

*MOVE SERVICE DISCONNECT SWITCH
TO THE 'DISCONNECTED POSITION

*LOCK OFF SERVICE DISCONNECT
SWITCH WITH SUITABLE PADLOCK

*VERIFY LOAD IS D|SCONNECTED
VIA ILLUMINATED "SERVICE -
DISCONNECTED"” LIGHT, IF LIGHT
IS NOT ILLUMINATED, REFER TO
INSTRUCTION MANUAL

*LOCK ENCLOSURE DOOR CLOSED
AND REMOVE KEY.

TO RE—ENERGIZE TRANSFER
SWITCH:

*REMOVE APPLICABLE FADLOCKS
AND MOVE SERVICE DISCONNECT -
SWITCH BACK TO THE "ENERGIZED”
POSITION

*REPLACE ENCLOSURE DOOR KEY
IF FUTURE ACCESS REQUIRED.

*RESET TSC800 CONTROLLER IF
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AUTOMATIC TRANSFER SWITCHES
Model TS 890

THIMSON
TEEHNBLOBY L.

Thomson
Technology's
TS 890 series
Automalic

Stored Energy Power
Switching Units
)  fuffy encfosed silver alioy contacts
UL ELROIIE | orovide high withstand, closing and
the following interrupting rating
features: * complelely separate utility and
generator side switching units
provide superiar reliability through
| I | redundancy (no common parts)
= switching units may incorporate overcurrent
protection, allowing cost savings in upstream devices
= ot damaged if manually switched while in service since
contacts operate at same speed as when
electrically operated

Reliable Motor-Operated Transfer Mechanism

= frieavy duty brushless motors and operating
mechanism provide mechanical interlocking and extreme
long life with minimal maintenance

» Safp manual operation with a permanently affixed
handles, permits easy operation even under adverse
conditions

Control Features

« TSC 800 microprocessor based controller with compre-
hensive features and state of the art design

« splation plug permits disconnection of control circuits
from all power sources for safety and convenience of
servicing

« (ption LEV-3 allows use with dual standby generators or
dual utility feeders

Quality Assurance

+ |S0 9001 Registered
* CSAZ 72993 (optional)
= DND AQAP-4 (optional)

Compliance

* (SA-022.2 No. 178-1978 Automatic Transfer Switches
« UL-1008 Automatic Transfer Switches

+ CSA-C31 Switchgear

+ UL-891 Switchgear

Product Data

» Models from 800-3200 Amp continuous
» Available 3 or 4 Pole

« All models 50/60 Hz rated

* Yoltage range 208-600

* 3 Phase, 3 or 4 wire systems

Transter

Typical TS 890-2500 transfer switch

THOMSON TEGHNOLOGY INC. » 19214 - 94TH AVENUE, SURREY, B.C., CANADA V4N 4E3

TELEPHONE: (604) 888-0110 = FAX: {604} 888-3381  E-MAIL; ttinfo@tti.bc.ca » www.thomsontechnology.com




GENERAL DESCRIPTION

TYPE A transfer switches are not equipped with internal
tripping devices, and require protection provided by upstream
protective devices, which must be coordinated. Type A units
are suitable for 100% continuous loading, open or enclosed,
and fulfill most general applications.

TYPE B transfer switches have intermal tripping devices in
gither or both switching units, which provide the required
overload and short circuit protection, Tripping devices can be
solid state type. Type B units are suitable for 80% continuous
loading, open or enclosed.

The Thomson Technalagy TS 890 transfer mechanism
amploys two heavy duty high capacity stored-energy air circuit
breaker switching units. The assembly is svitable for installa-
tion in a stand alone enclosure of in a switchgear lineup.
Electrical connections can be made using either cable connec-
1o1s, bus bafs or bus duct. The air circuit breakers provide
peak withstand ratings and short time withstand ratings which
are unattainable with conventional transfer switches, atlowing
superior system coordination,

By using totally separate switching units for utility and
generator supplies, the TS 890 transfer switch provides a
degree of reliability not avallable with ‘ganged-contactor’ type
transfer switches. Each unit operates independently of the
other, thus providing a redundant path to energize the load. If
the “drawout’ feature is provided, it is even possible to perform
maintenance on one switching unit while the other remains in
service, in many cases eliminating any need for a ‘bypass
isolation’ switch,

Since the switching units have stored-energy contacts {quick
make, quick break), the contact opening and closing speed will
be the same whether operated electrically (via automatic
controls) or manually. This is in contrast to a ‘contactor’ type

transfer switch, without stored-energy cantacts, (the cantact
speed is proportional to the manual operator handle speed). In
this case, contact speed will be very slow, and contact teasing’
may occur when switched under load potentially damaging the
transfer switch.

Alt TS 890 transfer switches are equipped with a programmable
neutral position delay (NDT) which allows for voltage decay of
connected loads such as motors. This will ensure that
switching transients are reduced to acceptabie levels. Alterna-
tively, a phase controlled transfer, which allows rapid transfer
while the two sources are in phase, may be ordered (see option
PCT for in-phase transfer).

Far special applications where a no-break transfer is required,
Thomson Technology can provide an uninterrupted power
transfer (option UPT®). If peak shaving and/or 100% load
iesting are desired, option PG-UPT® is avaitable.

This will allow fully aurtomatic uninterrupted load transfer,
peak shaving, and load testing up to full capacity (without a
load bank}.

A bypass isolation feature is available with all TS 890 transfer
switches. This feature will allow isolation of the transfer
switching units, and bypassing of either ar bath sources to the
load. Please request information,

All necessary control functions for fully automatic operation are
provided by the TSC 800 microprocessor based controller. The
transfer switch controller provides automatic changeover of the
lgad to the generator source in the event of a drop or loss of
voltage in any or all phases of the utility supply. Upon
restoration of the utility supply, the load is automatically
returned. Numerous control features are available as standard
or optional accessaries to provide the desired sensing, time
delay, and switching logic.

ORDERING INFORMATION

NUMBER OF POLES (2,3 0R 4)

EXAMPLE: [j

TYPE (A OR B)

TS 894 - 2500A 600 - 3W - 75 - D - LEV-1/AUX-U(2)/FTS-4

BASIC MODEL :

SYSTEM VOLTAGE

-

SYSTEM CONDUCTORS (3W or 4W)

WITHSTAND RATING
BREAKER MOUNTING

{(D=DRAWOUT, F=FIXED})

CONTROL FEATURES LEVEL

OPTIONAL FEATURES

NOTE: 00 NOT LIST STANDARD FEATURES, SHOW QUANTITY FOR AUXILIARY CONTACTS. ENSURE STANDARD CABLE
TERMINALS ARE ADEQUATE - SPECIFY IF OPTIONAL TYPE 15 REQUIRED. STANDARD UNITS ARE RATED 50/60H2.

THOMSON TECHNOLOGY INC. « 19214 - 94TH AVENUE, SURREY, B.C., CANADA V4N 4E3

TELEPHONE: (604) 883-0110 = FAX: (604) 888-3381 » E-MAIL: ttinfo@tti_bc.ca « www.thomsontechnology.com
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STANDARD FEATURES

CODE DESCRIPTIONS

LEV-1* Programmable/muiti-tap system section™*
Load on utility & load on generator lights c/w lamp test
Three phase voltage sensing on utility & generator sources
Under/over frequency sensing on generator source {with adjustable time delay)
Digital three phase metering of valtage & trequency on utility & generator sources
Engine start delay timer, 0 - 60 sec.
Engine coctdown delay timer, 0 - 30 min.
Engine warm-up timer, 0 - 1800 sec,
Transfer to utility timer, 0 - 30 min.
Neutral Position Delay, 0 - 60 sec. (allows load voltage decay)
Exercise timer 24 hour/7 day -
On/off load test selectable
Programmable function output contact™**
Diagnostic LED’s
Backlit TSC 800 LCD display
NEMA 1 enclosure

Salid Neutral
* Provided as standard on ail TS 890 Automatic Transfer Switches ** Excludes TS 850-200 and alf 2 pole models **+ Not avaifable with Level 3 options
OPTIONAL FEATURES
CODE DESCRIPTIONS
LEV-2 Level 2 ATS control package - Level 1 features plus the following:

Overvoltage three phase sensing on both utility & generator sources
Under/over frequency sensing on utility source (with adjustable time delay)

LEV-3 Level 3 (Dual source) control package - Leve! 1 features plus the following:
Duat Source selector switch
Overvoltage three phase sensing - both sources
Under/over frequency sensing - both seurces

F1S8-4 4 Function Test Switch {(Aute/Off/Engine Start/Test)

AUX-U Auxiliary Contact - Utility side {any gty.)

AUX-G Auxiliary Contact - Generator side (any gty.)

LDC Generator Pre/Post & Utility Pre/Post Timer contacts (adjustable) for Load Discannect prior to transfer

ovs Overvoltage three phase sensing on both utility & generator sources

UQF Under/over frequency sensing on utility source (with adjustable time delay)

UPA Utility power available contact

GPA Generator power available contact

uaL Utility available light

GAL Generator available light

F1T Fail to transfer contact

PBR Phase Balance Relay - detects “single-phasing” condition on 3 phase system

SE Service Entrance Rated

UTR Overload trip - Utility side {specify rating)

GTR Overload trip - Generator side (specify rating)

12} In-phase Transfer - ensures transfer takes place when both sources are in-phase to prevent system iransients

(0] Bus duct provisions for utility connect

BDL Bus duct pravisions for load connect

BDG Bus duct provisions for generator connect

CTTS Closed Transition Transgfer Switch

PG-UPT® Paraliel Generation - Uninterrupted Power Transfer

coM TSC 800 remote communication port (RS422). Can be used in conjunction with external TTt Gommunication Interface Module~,
{C'™ module not included).

CIM Communication Interface Module with internal 14.4Kbaud modem, RS 232/422/485 ports and Modbus™ protocol.
One CIM module provides communication interface for up to ten TSC 800 controllers with COM per system.
*Refer to separate literature for additional information. ™ Trademarks belong to their respective parties.

THOMSON TECHNOLOGY [NC. « 19214 - 94TH AVENUE, SURREY, B.C., CANADA V4N 4E3
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|
STANDARD MODELS (Type A)

Short Circuit Current Rating  :|  Short Gircuit Current Rating
RATED (kA Pgak) (kA RMS)
BASIC MAXIMUM CURRENT
MODEL VOLTAGE Gy Standard Optienal 0.5 Sec. 1.0 Sec.
TS 890 - 800A 600 800 105 143 65 50
TS 830 - 1200A 600 1200 105 143 65 50
TS 890 - 1600A 600 . 1600 105 143 65 65
T§ 890 - 2000A 600 2000 105 165 75 75
TS 890 - 2500A 600 2500 105 165 75 75
TS 890 - 3000A 600 3000 105 165 75 75
TS 890 - 3200A2 600 3200 105 165 75 75

STANDARD MODELS (Type B)

Short Gircuit Current Rating
RATED (KA RMS)

BASIC MAXIMUM CURRENT Short Circuit Current Rating

MODEL VOLTAGE (A) (kA Peak) 0.5 Sec. 1.0 Sec.
TS 890 - 8008 600 800 143 65 50
TS 890 - 12008 600 1200 143 65 50
TS 890 - 16008 600 1600 143 65 65
T8 890 - 20008 600 2000 165 75 75
TS 890 - 25008 600 2500 165 75 75
T5 890 - 30008 600 3000 165 75 75
T8 890 - 320082 600 3200 165 75 75

RATED DIMENSIONS (Inches) Terminal Rating'

BASIC MAXIMUM CURRENT {Copper conductors

MODEL VOLTAGE {A) Height® Depth Width per phase & neutral}
TS 890 - 800A/B 600 800 90 36 36 2 X #2 - 600MCM
TS 890 - 1200A/8 600 1200 90 36 36 3 X #2 - 600MCM
TS 890 - 1600A/B 600 1600 90 42 36 4 X #2 - 6G00MCM
TS 890 - 20004/B 600 2000 a0 42 38 b X #2 - 500MCM
TS 880 - 25004/ 600 2500 90 60 36 B X #2 - 600MCM
TS 890 - 3000A/B 600 3000 90 60 36 7 X #2 - 600MCM
TS 890 - 3200A/B2 600 3200 90 60 36 7 X #2 - 600MCM
1 Optional Terminal Ratings are available — consult T.T.1. 2 |EC only. 3 Does not include base (1.67).

Note: Specifications subject to change without notice.
GL033 Revd 00/07/01
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S~ T 75890 TRANSFER SWITCH -

. 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 sﬁbjeét 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. g

® 2. NOTE 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 -fightness 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 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 will be indicated on the calibration label attached on the

, vl PMO45 Rev 3 00/02/29 - e SUSIER o Thomson Technology Inc.
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inside of the enclosure door (supplied loose on open style models). A blank fabel 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 following settings may require reprogramming {depending on options
purchased): \

e » 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)
tility overfrequency (typically 105% of system frequency) -
Generator undervoltage .pickup-(typically 90%.of system voltage) . o e
- Generator undervoltage dropout (typically 80% of system voltage)
Generator overvoltage pickup (typicéllyj 10% of system voltage)
Generator overvoltage dropout (typically 105% of system voltage)
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.

VV V.Y ¥V V V ¥V Vv V¥V Vv Vv Y

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

additional information.

et 2 L W0k TR “Thomson Téchnology Inc.
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3. GENERAL DESCRIPTION s
(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 transfer-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 positive mechanical interlock to prevent both breakers from

being closed-at the'sametime. The mechanisnris:also-designed to:leave both-breakers "trip freg" s+~ -

in the closed position, permitting incorporation of overload and/or short-circuit protection in either or
both breakers ("type B"). After tripping,.the.breaker ._bf 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 will 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 clesure) will be given to

<. PAO45 Rev-3.00/02/29%° =~ . .- R 3T R ESy e LS o Thomson Teéhnology inc.
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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 ultility supply voltage is restored to
above the preset values (70 - 100% of rated adjustablé) on all phases, a transfer return
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 close-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. Following expiry of the cooldown delay pericd (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 signél and will force a transfer to the generator supply (if withir:
normal voltage and frequency limits). The transfer to the generator supply will coccur
irrespective’ of the. utility-supply voltage condition. The generator will remain on load
until the UCB “tripped” indicator (on the breaker) is manually reset and the utility
supply is within normal limits. Note: Type B transfer switches will be supgiied with
the above logic as standard. Other optional logic configurations may be installed on
the transfer switch. Contact the TTi factory for further information.

g PM045 Rév'3 00/02/29% 7 B A s
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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 transfer-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 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.-breakér.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 SEQUENCE OF OPERATION

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

adjustable) 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 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

C o T PMO45:Rev 3 00/02/29..7 -7 ik tA 0 o Fui Ul 0 feiia 2P LW “Thomson Technology Inc.




7S 890 TRANSFERSWITCH, 3

the transfer switch mechanism. This will trip open the utility supply breaker and following a
neutral time deiay 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 supply voltage is restored to
above the preset values (70 - 100% of rated adjustable) on all phases, a transfer return
d.élay circuit will be initiated. Following -expiry-of the ‘transfer return timer (0 - 30 min.
adjustable), the transfer to generator ’supplylsignal will be removed: {contact epening}.--This --
will trip open the generator supply.breaker and following a neutral time delay period (0 - 10
sec adjustable} will close-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. Following 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- identicai-to.the-type Ao

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 éupply (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 “tripped” indicator (on the breaker) is manually reset and the utility

éupply is within normal limits. - Note: Type B transfer switches: will 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.

, T s
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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 irrespective 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

: manuaiiy'reset and the generator supply is within normai limits: Note: Type B

transfer switches will 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.

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 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
illuminated, 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, regardless of condition of the utility and generator

supplies (i.e. if the utility power fails, the generator will not receive a start condition,

. :;;"a"__:; PN

PMO45iRev.3 00/02/29 - Afsrgebeny 0 . i8 GvieW s Yw :T Thomson Techiniologyiing:




nor will the transfer switch move to the generator position). If the Light is not

fluminated, 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:

Warning
Qualified” personnel - must undertake the following

procedures_only! Failure to do s0 may result in serious
personal injury or death due to electrical shock.

* 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 clearly in the “neutral position", the

service has been successfully disconnected.
Notes: 1) If the position of the transfer switch mechanism is clearly in the "neutral

position, the “sarvice 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.

c} 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 {oss-of
confrol power. |
Note: to return the transfer switch back to normal operation, the

control circuit _isolation plug _must be reconnected for correct

operation.

A5 TR PMO45 Rev 3-00/02/29 i

.-, Thomsoen Téchnology ng.. " -




LN T T [

* 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.
» [f the position of the transfer swilch mechanism is not in the "neutral position

further procedures are required (refer to the following procedure)

o

Warning
Failure to positively lock closed and secure the
" | transfer switch door may result in garious
personal injury or death due to electrical shock.

o |fthe .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 to move the -mechanism to:the Neutral-
' | Position may result in serious personal injury or
death due to electrical shock.

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.

Warning
Failure to positively lock closed and secure the

transfer switch door may result 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

operating limits.

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

v R PMO45 Rev 3000229 = 5o wns o - me 7 Lo 2 LY Thomson Technologyiine.
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5. TYPEA AND TYPE B DEFINITION

"Type A" transfer switch means an automatic transfer switch that does not employ integral . :

overcurrent devices.

"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. (Some "type A" models
do employ "high-magnetic” trips . in: the .breakers, .however these are set to trip 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 fault tripping as well as overload and short circuit

protection. e ‘ L

. 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
(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: i

o All linkages are correctly adjusted.
» Mechanical interlocking is correct - it should not be possible to close a breaker

without first opening the other breaker.
« All fasteners are adequately tightened.
e The operating linkages are not damaged or bent, and that all bearing points

operate freely.

6.2. To maintain electrical integrity, ensure that:

g . ., . Thomson Téchnology.inc. © -+
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¢ Al 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.

+ Allinsulating 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.

+ 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 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.

7, . PM045 Rev:3-00/02/29 -
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7. TRANSFER SWITCH MECHANISM DRAWING
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8. TS 890 TRANSFER MECHANISM - 800 THROUGH 3200 AMP

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

The transfer switch mechanism has three possible positions:

a)
b)

c)

8.1.

The utility breaker closed and the generator breaker open;
The generator breaker closed and the utility breaker open;
Both the utility and the genefator breakers open, but NEVER both the utility and

generator breakers closed at the.same. time.

MANUAL OPERATION
(See CAUTION! on Page#1)

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

for manual switching!

. 9. TRANSFER MODE SELECTOR-"-

t.-x- O This|is a two..position;:selector.switch that.selectsa-:the.reduired mode- of operation. of .the transfer

‘switch as described below.

8.1,

9.2,

AUTO: This selects automatic operaton of the transfer switch. The transfer
breakers will automatically open/ciose as detailed in the sequence of operation.

MAN: This position. inhibits automatic operation. The transfer switch breakers
must be manually operéfed 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 generaior 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.

T i sy .- PMO45 Rev 3 00/02/29 SRy ki T 7wy oz .. Thomson Techriologydne. -
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10. RECOMMENDED MAINTENANCE
(See CAUTION! on Page # 1)

10.1.

10.2.

10.3.

10.4.

10.5.

10.6.

DO NOT perform dielectric tests on the equipment with the cdntrol components in the-

circuit.

Check if control components are tight in sockets. _

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

Transfer switches should be in'clean, dry and moderately warm 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.

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 paris.
Check all adjustable control components (time delay and voltage sensing relays) for

correct settings. : S

305k PMO45. Rev 3 00/02/29% ~< i iivere - 12g B s ol Tk Thomson Technology'ing. i
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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

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 ufility or generator
breaker appears to be closed to a live
source

DEFECTIVE COMPONENTS

Possible Causes

control wiring isclation plug is removed

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

transfer mode selector is not in “auto” position

utility voliage or frequency is ouiside the pre-programmed ¥imits
{check utility source for adequate voltage & frequency)

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})

control wiring isolation plug is removed

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)

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 sefting 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.

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

serial number of the transfer switch.

PM045:Rev 3 00/02/28° - e 13 Thomson Technology Inc. -
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{890 TRANSFERISWITCHI:
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13. REQUIREMENTS FOR UPSTREAM CIRCUIT PROTECTIVE DEVICES

Short Circuit Current Rating (Amps RMS Sym)

STANDARD MODELS (Type A)

. . Short Circuit

Basic Model Maximum Ratgd Current | Closing Rating Current Rating

"~ Voltage = | (A)_ o ""'ﬁi"(k‘A peak) | TT(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 CIOE?Q Ra!\(tmg Current Rating
Voltage A (kA peak) (kA RMS)

TS890~ 800B 600 800 105 150
TS 890 - 10008 600 1000 105 150
TS 890 - 12008 600 1200 105 150
TS 890 - 16008 600 1600 ] 105 150
TS 890 - 20008 600 2000 143 143
TS 890 - 2500B 600 2500 143 ' 143
T8 890 -~ 32008 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 information.

{
Wi
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14. CABLE LUG TIGHTENING TORQUE VALUES

TIGHTENING TORQUE IN INCH POUNDS

LUG TYPE CABLE CLAMP

TA- 2/0 180
TA- 3/0 250
TA- 4/0 ' 250
TA - 250 325
TA - 350 325
TA - 500 - 375
TA- 600 375
TA- 800 375
TA- 750 375
TA- 800 500
TA - 1000 500

SN e PMO4S-Rev 3-00/02/29; 0 i e g om0 TG win v e v e THOMSON Techitiology Ine.




15. CIRCUIT BREAKER DRAWING

circuit-breaker
disjoncreur

arc chute cover
capot sur chambres
da coupure

undervoltage, release or second shunt release
déclencheur 4 minimum de lension
o 2¢™ déclencheur & émission de courant

shunt relegse
déclencheur
& émission de courant
closing release -
électro-aimant de
“open” position key lock fermeture
serrure da verrouilfage
&n posilion “ouvert*

ready-to-close cantact
conlzsl prét & fermer

2 opening contacts

2 closing contacts

2 contacts & puverture
2 contacts & fermeture

arc chute
chambre da coupure 4 auxiliary switches

4 contacts auxiligires

ouvertfermé

handling rg '\
handgrip 5L stored enargy mechanism
poignée de . charging handle
manutention M _poignée darmement  _  __

de la commanda

g

operations counter
T 7T compteur de
manoeuvres

motor for elactrical
charging of stored
energy mechanism
moto-réducteur pour
commande élecirique

closing push-button "'"13”

bouton poussoir -
fixing bracket : -
(for fixed version} de fermeture - P
équerres iatérales l . -
{pour installation en fixe} -

opening push-button
supparts bouton poussair
supports de f'appareil Jouverture

-
control unit '
unitd de contrife g

sealing plate
plaque de plombage

18 - <w . - ~Thomson Téchriology.inc.. .
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16. DRAWOUT CHASSIS ENGINEERING DRAWING

chassis
chédssis

arc chute cover

capol sur chambres
de coupure \ .
. —_— terminal shield

-

capot bornier

handiing handgrip ' I
poignée de manutention

4 connected posltion

wr e =1""""=-'

2 disconnected position L R R .ﬂ

carriage switches ‘__.__.‘:-——ﬂ a safety shutters
2 conlacts de position - g S volsts Isolants
"débrochd”

auxiliarles and control unit
connection block

padlockable slide
sabiot de verrouiflage

borniers raccordement des volets
das auxiliaires ef de
f'unité de conirdle
racking interlock
verrrouiffage
t::m:;ggck embrochage débrochags
ri
de porle - porgie oy_'ve_ °

= @ ‘
ljEn{od padlocking tacliities for

cannacted or disconnected
position

verrouillage par cadenas en
position "embrochd” ou
“débrocheg”

pull-out handgrip
poignée d'extraction

keylocks for “connected"

or "disconnected" positions
verrouillage par serrure en position
‘embroché" ou “débrochd™"

tacking handle storage
rangernent de la manivelle

racking handle
functional position indicator “connscted”, manivelle dembrochage
“test" and "disconnected" -

témoin de paosition fonctionnetle ‘embroche”,

‘lest” et "ddbrochd”.

o carriage switches
4 contacts da position
"embroché”

. PM045' Rev 3 00/02/29 '~ - Lot o 18 s aec oo Thomson Technology Inc. -




17.

WIRING DIAGRAM ENGINEERING DRAWING.

wiring diagrams

general diagram
for basic version
STR 08 to 58

LU

N
I,;.l..

1
1
!
1
3
!
i
|
|
I
1
!
I
1
|

I
l 1 i |
| 1 [ |
b b m b —

"Fu o fuse2A O 2 auxiliary NO contacts
AT : emergency off {104/240V AC) MHNR wiring im.' Instantanecus tripping
B -0 Mbutt F : 2 auxiliary NC conlacts :
PO - apen pushbution (10A/240V AC) D40 254 o 282

BPF : clpse pushbutton N

. . . SDE : fault trip indication contact ,__|
CE : ﬁg’;’,‘gfée\j’ A%")s“m" contact (10A/240V AC)(exept STR 08) MNR

H " : "spring charged” cont
M : spring charging motor (180VA) ¢ (:grgzg‘*%\}a ;E\]C) act D1 (l)
XF  :ciosing refease (20VA) PF  : ready to close contact Usd the terminals 262
X : shunt ;olease (20VA) {10A/240V AC) (closing possible it ("spring charged contact’)
MN  : undervoltage release (20VA) hreeﬁgﬁr is opec:., rr:;tr:‘oc:ed Zr&c.)j and 204 (nommelly open conlact ofine PF)
MNR : time delayed undervoitage release ?p 19 me i 4 . charg
(20VA) CD : “disconnected" position contact

. o (10A/240V AC)

OF . auxiliary changeover contacts -
CT  : “est" position contact
(10A/240V AC)
{10A/24aY AC)
PMO45 Rev 3"00/02/28 ~ o rTil - 20 7 - *Thomsoen.Technologyidnc: .- - 5.
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SILVER LETTERS ON
RED BACKGROUND

[ WARNING W
MORE THAN ONE LIVE CIRCUIT
SEE DIAGRAM
AVERTISSEMENT

PLUS D'UN CIRCUIT SOUS

WARNING

DISCONNECT ALL SOURCES OF
SUPPLY BEFCRE SERVICING

AVERTISSEMENT .

COUPER TOUTES LES SOURCES
D'ALIMENTATION AVANT DE FAIRE
- L'ENTRETEN ET LES REPARATIONS

/—2 X 8 {TrPiCAL)

3/4 % T (TrPicAL)

258—342 N s
480V AUTOMATIC TRANSFER
TRANSFER SWITCH
(FEED TO PDC #3) i el
/-1 X 5 (TYPICAL)

uca (= ]
GENERATOR
T%RﬂgER TRANSFER

MOTES:

1) SWTCHEOARD SUPPLIED tN ONE PIECE.

2) FRONT AND REAR ACCESS REGLMRED,

3) EXTERIOR PAINT ASA §81 GREY.

4) MAIN BUS RATEING 20004, 480, RRACED AT 7SKA
5) ALL BUS WILL BE COPPER.

B) UTILITY CIRCUIT BREAKER IS M/G MASTERPACT
3F, 2000, NON=AUTO, ELECTRICLLY OPERATED,

FIXED TYPE
?) GENERATOR CIRCUIT BREAKER IS M/G MASTERPACT
%bezmo. NON—ALT, ELECTRICLLY TED,
8) AUTO TRANSFER SWITCH WIRING SHALL
BE F18~14 AWG TEW.
9) NAMEPLATES TO BE BLAGK WITH WHITE LEYTERS.
10) ENCLOSURE TYPE NEMA 1 CONSTRUCTION.
11) GROUND LUGS 32 X #8 = 250MCM

20004
12) EMERGENCY SOURCE CABLES TOP E
LUGS 2 HOLE LONG BARRELL = 1 x 1oooucu PER PHASE
13) LOAD CABLES TOP ENTRY,
LONG BARRELL = 3 X 1000MCM PER PHASE
14} IJTJur'r (:ABLEs BOTTOM ENTRY,
2 HOLE LONG BARRELL = 6 X 100OMCM PER PHASE

L TENSION VOIR SCHEMA .
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FRONT WIEW

FINISH ASA #G1 GREY

EQUIPMENT
LOCATION:

!

[0 APPROVED FOR CONSTRUCTION

" [ MASTER coPY  [] REFERENCE COPY oF
{0 MULTIPLE UNIT WORKX ORDER

[J RELEASED FOR INFORMATION

AUTH, BY; DATE:
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\BOTTOM ENTRY PLATE

RIGHT SIDE VIEW

BUS; GROUND; 1
BUS; ANGLE; 1

GROUND
LUGS

DOC. #: 258342101

DRAWINGS AND OR OTHER TECHNICAL
INFORMATION SUPPLIED B;'RP-IOMSON

UNLESS SPECIFICALLY AGREED TO

OTHERWSE A5 A PART OF THE TERMS
OF SALE. . N
® AUTOMATIC TRANSFER SWITCH [ _
T P THOMSON MODEL TS 890 T T oo [
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] BY |AUTH| DATE 2000A /FOOTNER FOREST ELB14004_01_01_01 1/2
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cc BREAKER CLOSING COIL

GCB GENERATOR TRANSFER BREAKER
GT TRANSFER TO GENERATOR TIMER
GX LOAD ON GENERATOR RELAY
M BREAKER CHARGING MOTOR

PL12 | WIRE CONNECTING PLUG

TC BREAKER TRIP COIL

TMS | TRNASFER MODE SWITCH

TSC | TRANSFER SWITCH CONTROLLER AS BUILT BY TESTED BY
COLOUR KEY AS BUILT DATE
UCB | UTILTY TRANSFER BREAKER Back o
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MICROPROCESSOR ENGINE/GENERATOR CONTROLLER
TS0

TECANDLOGY A Model MEC 20

» Standard features meet or exceed requirements as defined by NFPA 110 Level 1 and CSA €282
« Backlit LCD display screen with alpha-numeric readout for display and programming
« Digital 3-phase voltage, 3-phase current and frequency metering for generator output
= Up to 28 alarm/shutdown fault circuits utilizing analog and digital inputs

= Optional remote communication serial port

» Alarm/shutdown indications are displayed in plain English language

» QOptional expansion output module for individual fault output contacts

* Password protected programming leveis

» Self diagnostic features continuously verify processing, 1/0 and memory circuits

« Superior EMI/RFI noise immunity and surge performance features as per IEEE C62.41
« Certified to UL #508 and CSA 22.2 #14 Industrial Control Equipment Standards

* (uality Assurance System IS0 9001

GENERAL DESCRIPTION

The Thomson Technology MEC 20 Microprocessor-based Engine/Generator Controller utilizes the latest
advancements in microprocessor technology, printed circuit board assembly techniques and software
development. This is the eighth generation of engine controllers from Thomson Technology, and reflects over
25 years of engine controller design experience, including a decade utilizing microprocessors. The result is an
automatic engine/generator controller of superior design, providing a comprehensive array of operational,
protection and display features. All functions of the MEC 20 are fully configurable from the front panel keypad,
and are password protected. The LCD display screen prompts are in plain English, providing a user-friendly
operator interface with many display options availabie. The microprocessor design provides high accuracy for
all voltage monitoring, current monitoring and timing functions as well as providing many standard features
which are commonly available only as expensive add-on optional features on competitors’ products.

THOMSON TECHNOLOGY ING. « 19214 - 94TH AVENUE, SURREY, B.C., CANADA V4N 4E3

TELEPHONE: (604) 888-0110 = FAX: (604) B88-3381 « E-MAIL: ttinfo@tti.bc.ca » www.thomsontechnology.com



STANDARD FEATURES

+ Digital AC Metering: 3 phase voltage 4\, 3 phase current, frequency
* Digital Engine Gauge Display. il pressure, Engine temperature Battery Voitage Hourmeter, Tachometer
+ 15 Standard Fault Circuits:

Shutdewns Alarms

¢ QDvercrank = Switch Not in Auto » Low Battery Voltage
« Dverspeed » Low Fugl Level A = High Battery Voltage
» |Loss of Speed Signal « Low Engine Temperature » Weak Battery
« Low Qi Pressure A\ » Low Qil Pressure Pre-Alarm + Battery Charger Input Fail A/
+ High Engine Temperature A\ » High Enging Temp. Pre-Alarm
s Emergency Stop
¢ Timers: Engine Start, Gooldown, Oil Bypass, Overcrank, Cycle crank
» Gontrol Switches: Run/Off/Auto/Load Test, Horn Silence, Lamp Test, Fault Reset
* Emergency Stop: Faceplate mounted push-button and provision for remaote contact input
« LGD Display Menus: AC metering, timer countdown functions, alarm/shutdown indication,
engine parameters
= LED Indicators: Switch position {run, off, auto, load test), Common alarm, Commeon
shutdown, Ready, Speed signal, Emergency stop
« Diagnostic LED Indicators: Watchdog (CPU running), run output energized, crank output energized,
remote stari signal initiated, common fail output energized
¢ Auditle Alarm Horn: Programmable continuous or aute silence feature
« Run & Crank Ouiput Contacts: {10A/240Vac, 8A/24Vdc, Form A)
« GCommon Fail Ouiput Contact: (10A/240Vac, 8A/24Vdc, Form C)
* 1 Programmable Qutput Contact: (10A/240vac, 8A/24Vdc, Form C): User configured function
{refer to programming functions available)
« Engine Senders: Oil pressure {1/8" NPT), Temperature (1/4" NPT) supplied loose

for engine mounting
* Future Remate Cammunication Capability: Every standard MEG 20 controiler can be field upgraded.
Consult factory for additional infermation.

Standard features meet or exceed requirements as defined by NFPA 110 Level 1 & GSA C282.
Requires customer-supplied sensing contact.
/A For CSA C282 applications, Battery Charger Input Fail alarm is recanfigurable as Low Coolant Level Shutdown.

A Generator supply must utilize a solidly grounded neutral system for standard panel connections.
NOTE: Customer to supply and install engine-mounted crank pilot relay, magnetic pickup and current transformers.

OPTIONAL FEATURES

+ COM MEC 20 remote communication port for use with external Communication Interface Modute (CIM moduie not included).
Must order in canjunction with GIM option*
+ CIM Communication Interface Module with internal 14.4Kbaud modam, R§232/422/485 ports and multiple interface protocols.
(One CIM module provides communication interface for up to ten MEC 20 contretlers with COM per system.™
« EXP 16 point relay expansion madule for individual fautt output contacts on MEG 20. Specify number of expansion modules required

(one module required for standard ault circuits, twe modules required for standard and optional fault circuits).
Relay contacts are configurable (normally open ar closed) and are rated 0.54 120Vac, 1.04 30Vde resistive (maximum)

+ OF Additional digital fault circuits (spacify name and quantity, maximum 8) to aperate from custamer-supplied contacts
(All fault circuits programmable ag alarm or shutdown)

* PO Additional programmable output contacts (10A7240Vac, BA/24Vdc resistive, Form C) Specify function(s) and quantity (maximum 3)

o Uy Undervoltage alarm/shustdown & indication (3 phase, programmablg)

« Qv Overvoltage alarm/shutdown & indication (3 phase, programmabie)

« 0 Overcurrent (definite time) alarmVshutdown & indication (3 phase, programmable)

« UF Underfrequency afarm/shutdown & indication {programmable)

+ OF Qverfrequency alarm/shutdown & indication (programmable)

+IC Engine |die Gantral (corsitmes one programmable autput cantact and one digital fault input)

« Cl Cycle Lube {consurnes ane pragrammable output contact)

+ PM Additional Product Manual {One manual is ingluded with each unit shipped}

* (Refer to separate fiteraiure for additional information)

THOMSON TECHNOLOGY INC. = 19214 - 94TH AVENUE, SURREY, B.C., CANADA V4N 4E3
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PROGRAMMING

All of the following items are field programmable using the front panel keypad and LCD display.

A password code restricts access.

General Programming

» Node Address (1 - 255)

» System voltage (120 - 15000 volts)

»  System Frequency (50/60Hz)

» System Phases (single or 3 phase)

* Voltage sensing ratio (1 - 208)

+  Current sensing ratio (1 - 999)

+ Engine Temperature units {deg. F/ C)

= 0il Pressure units { PSI/ KPA)

* Engine start delay {0 - 999 sec.)

»  Crank time (0 - 99 sec.)

»  Resttime (0 - 99 sec)

« Starter re-engage cycle time (0 - 99 sec.)
« Number of crank attempts (0 - 99)

« Qil Bypass defay {0 - 99 sec)

« Cooldown time (0 - 99 min.)

*  Number of flywheel teeth {0-999 teeth)

+ Nominal engine speed (0-4000 RPM)

«  (rank discannect set point (0 - 100%)

« QOverspeed set point (100 - 150%)

»  Run output fail safe activated (yes/ng)

« Loss of speed signal (alarm/shutdown)

* Remote Start signal {open or close to run),
« Common fail output for “not in auto” (ves/no)
» Programmable output #1, 2, 3, 4, 5, &'

* Post lubg duration (0 - 999 min.)

« Cycle lube interval (1- 9993 min.)

» Cycle lube duration {0 - 999 min.)

= Horn duration (0 = continuous, 1- 999 sec)
« Display menu time-out {60 - 999 sec)

' Programmable outputs #5 & #6 are available only with option EXP

Digital/Analog Fault Input Programming (For Each Circuit)
« Fault label description {choose from list)

= Leval set point (analog fault)

* Shutdown or alarm

» |atched or non-fatched alarm

* Remote reset (yes/no)

* Always active or after bypass delay

« Transient delay (0 - 99 sec.)

 Fault contact open/close to fail (digital fault)

Programmable Output Contact Functions
(select only one function per output used)
* Energize to stop

¢ |dle contro}

* Pre-lube/post-lube/cycle-lube control
« Switch not in auto alarm

« (Qvercurrent

* Preheat

» Ready alarm status

« Engine run alarm status

* Air flap

* Transfer switch lpad test

* (il Bypass Delay Expired

« Common alarm

« Common fail

Analog Calibration Programming
« Analog zero
* Analog span

SPECIFICATIONS

*  Power supply: 10 to 30Vdc, negative ground
*  QOperating temperature: 3°C to +50°C
+  Environmental (Facepliate): NEMA 12
«  Vibration: 4g, 5-250Hz
»  Engine Gauge Display Accuracy: +1.0% @ 25 °C
(plus sender accuracy + 5.0%)
« Inputs:
Engine speed sensing
AC Voltage
AC Curreni
Engine Parameters
Digital Fault Contacts
Output Conlacts:

*  Power consumption: 5 watts (max.)
«  Storage temperature: -50°C to +85°C
= Humidity: 5 to 95% non-condensing

"« Dimensions: 10.75"W x 6.75"H x 2.0"D

*  AC Metering Accuracy: +1.0%, @ 25 °C

100 - 10,000Hz, 2.0 - 20Vac, rms

120 - 600Vac (nominal), 0.1VA, 3 phase, 50/60Hz
G - bAac {nominaf}, 1.5VA, 3 phase

Dedicated Senders (supplied loose)

Open or Close to DG Negative

Run, Grank
Programmatle, Comman Fail

10A/240Vac, 8A/24Vd¢ resistive, Form A
10A/240Vac, 8A/24Vdc resistive, Form C

THOMSON TECHNOLOGY INC. » 19214 - 94TH AVENUE, SURREY, B.C., CANADA V4N 4E3
]
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12/24 VDC
BATTERY

Connection

~

NEUTRAL SYSTEM-REFER TO INSTRUCTION MANUAL FOR

"GRD" CONNECTION TG BE MADE TO COMMON

) - 4+ _10A GENERATOR
Diagram i B+ VA VA | QUTPUT VOLTAGE
8- 120Vac TO 600Vac
i ve VB | 3PHASE OR SINGLE
" BHASE
S
W Grp Ve VC | (DELETE PHASE VC
23— FOR SINGLE PHASE
_ T CRANK Y/ VN N ) SYSTEMSNG
§/ CRANK PILOT RELAY - 24
1A
[ S W GENERATOR QUTPUT
%7 RUNCIRCUIT ¢ o CIRCUIT 19—T CURRENT SENSING
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SPEED SENSING 1 gy MEC 2 1C (DELETE PHASE C
MAGNETIC PICKUP C 1o M C20 FOR SINGLE PHASE
- N
8/ OIL PRESSURE SENDER 4 SRbYG 37 4 & SYSTEMS)
6/ ENGINE TEMPERATURE { 38 25
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REMOTE EMERGENCY STOP 13 W [26-Q (OPERATES ON AN ALARM OR
{CLOSE TO INITIATE) 14 T SHUTDOWN CONDITION)
27
REMOTE FAULT RESET —
(CLOSE TO INTIATE) $——2 15 %
16
2/ REMOTE START
PROGRAMMABLE
CONTACT 17 WV L9 conTacT#1
N6/ ¥/ DIGITAL FAULT INPUT an ] T
CONTACTS #1 TO #12 7
a0 5 1
b
4ap 3 39.&y PROGRAMMABLE
~ . 4 CONTACT #2
7 T
b
an 6 4
b
PROGRAMMABLE
7 W L% conmacT#
b 8 T
a0 9
b 2
an 10
~ PROGRAMMABLE
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' 4B 12 T
NOTES:
J/  CONTAGTS RATED MAXIMUM 10A/240Vac, 8A/24Vdc RESISTIVE ~ \5/  NEUTRAL CONNEGTION IS REQUIRED FOR SINGLE PHASE
&/ CONTACT TO CLOSE TO INITIATE STARTING SYSTEMS ONLY
&/ LOGIC IS SOFTWARE PROGRAMMABLE FOR OPEN g/ ENGINE MOUNTED COMPONENTS
OR CLOSE ON FAIL 7/ SOME FUNCTIONS SHOWN ARE OPTIONAL-REFER TO
&/ GENERATOR SUPPLY MUST UTILIZE A SOLIDLY GROUNDED MEC 20 PROGRAM SHEETS

ALTERNATE CONNECTIONS

NDTE: Specifications subject to change without notice.
CLO3SREV3  00/06/01

CHASSIS/ENCLOSURE GROUND BOND SYSTEM
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MEC 20 MICROPROCESSOR ENGINE/GENERATOR CONTROLLER .
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. MEC 20 MICROPROCESSOR ENGINEIGENERATOR CONTROLLER -

@ + inTrRODUCTION

The Thomson Technology MEC 20 Microprocessor-based Engine/Generator Controller utilizes
the latest advancements in microprocessor design technology for the control and monitoring of
engine-generator sets. The MEC 20 provides a comprehensive array of operational, protection
and display features for automatically controlling an engine/generator set. All standard and
optional features of the MEC 20 are fully configurable 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 high accuracy for all voltage monitoring, current monitoring and timing functions as
well as providing many standard features which were previously only available as expensive
add-on optional features.

The MEC 20 provides the following advénced features:

+ Up to 28 alarm/shutdown fault circuits utilizing analog and digital inputs.

e Standard model meets or exceeds"‘CSA C282, NFPA 110 Level 1 generator set control

. requirements.
: » RS 422 remote communciation port.

« Expansion output module communication port for individual output fault contact capability.

« Backlit LCD display screen with alpha-numeric readout for display and programming.

o Digital 3-phase vo[fage, 3-phase current, KVA and frequency metering for generator output.

« Non-volatile memory retains logic and set points if contrqi power is lost.

» Direct 3-phase voltage sensing inputs on generator supply from 120Vac up to 600Vac
(nominat).

s Security password-protected programming levels.

o Self diagnostic features continuously verify processing, /O and memory circuits.

o Superior EMI/RFI noise immunity and surge performance features as per |IEEE C62.41
requirements.

« Dual microprocessor design provides independent speed sensing circuitry for higher
performance.

PMO47 Rev-7:00/2101 .. -5, - it . UM b s ono e v d ‘Thomson Technology Inc.




' MEC 20 MICROPROCESSOR ENGINEIGENERA TOR.CONTROLLER .

2. INSTALLATION

2.1. GENERAL INFORMATION
NOTE:; " 2y o
Instaliat;ons should be done accordtng to ali
appllcabie electncal' regulatlon oodes as
requwed ?i;f»‘;’ : oS LT
The following installation guidelines are provided for general information only
pertaining to typical site installations. For specific site installation information,
consult Thomson Technology Inc. as required. Note: Factory installations of
TTI supplied control panels that have been tested and proven may deviate from
these recommendations.
CS Y CCAUTIONI: T
All mstaﬂatfon and!or serwce work performed must be done by quahf:ed
persannef only. Fadure to'do so may cause personal injury or death.:
2.2. BATTERY SUPPLY INPUT

The MEC 20 can operate on any battery supply from 10 to 30 volts DC. The
battery DC negative or common conductor must be grounded to the main
generator-set frame ground. The MEC 20 is intemally protected by a solid state
type fuse that protects it from inadvertent shorts on the output terminals. The
solid state fuse will automatically reset when the overcurrent condition is
removed. Wiring from the engine cranking battery to the control panel should
conform to the following guidelines to avoid possible controlier malfunction
and/or damage.

2.2.1. Avoid wiring from the engine starter terminals - wiring should go directly
from the battery terminals to the engine control panel (to avoid voltage
drop in the starter cables and starter motor commutator noise). Note:
Unit mounted control panels with short wiring runs may utilize
connections from the starter terminals provided that the specific
application is tested satisfactorily.

PM047 Rev-7-00112101 - 7.
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MEC 20 MICROPROCESSOR ENGINEIGENERATOR CONTROLLER

removed from the batferyﬁ (ie. .for serwcmg) Faﬂure to do so may
subject the contro! pane! to an overvoltage conditton ‘in wmch

damage may result.’

2.2.2. Wiring from battery to engine control panel should be two - #14 AWG
(2.5mm?) wires (i.e. do not use the engine block as one of the common
conduciors).

2.2.3. Under noisy environments (i.e. gas engines with high voltage ignitions,
etc.), wiring from battery should be a twisted pair of #14 AWG (2.5mm %)
wires.

2.3. SPEED SENSING INPUT

Field wiring of the speed sensing signal wires shouid conform to the following

guidelines to avoid possible controller malfunction and/or damage:
2.3.1. Wiring from magnetic pickup must utilize a 2 conductor shielded/twisted
. cable. The drain (shield) wire must be connected at the control panel end
only.

2.3.2. Magnetic pickup voltage at cranking speed must be greater than 2.0VAC.
At nominal speed, magnetic pickup voltage should be between 2 and
5VAC.

2.3.3. A single dedicated magnetic pickup is recommended for connection to
the speed sensing input terminals. Note: One common magnetic pickup
may be utilized for the system provided specific test measurements are
done with the equipment installed {i.e. mag pickup voltage levels meet
the required levels).

2.4. DC VOLTAGE INPUTS

All DC voltage inputs to the MEC 20 are optically isolated and filtered for protection from
noise spikes and transients. input wiring must be routed so that it is not near

electrically "noisy" wiring such as ignition or starter wires. All contacts must be
“dry” {i.e. non-powered) and one side must be connected to the common DC
negative conductor. -

PMOAT Rev 700112101 %\« - ... o L0 5 ad3h el ey e b e - Thomson Technology inc.




MEC 20 MICROPROCESSOR ENGINEIGENERATOR CONTROLLER. ~

2.5. AC VOLTAGE INPUT

The MEC 20 can accept direct AC voltage input from 120-600Vac (nominal). .
Note: Direct input voltage sensing can only be used when the generator utilizes
a 3 phase, 4 wire distribution system with a solidly grounded neutral conductor.
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 voitage sensing

connections.
MEC 20 A B c N MEC 20 DU &3 N
VA vaA
o—d\_p— o—d™\ _p—
va v
o I\ O=r—a"\_p—
e
g——-—m © | Nacomamon
\g Mo Conacien ‘g
GRD GRD
o o1
I LT
YOLTAGE INPUTS YOLTAGE INPUTS
B00VAC LL, 347VAC LN 24OVAG LA, 1Z0VAC LN u 2
BB0VAC L, 220VAC LN Nots: L1 and L2 phase
4BOVAC LL, 217vat LN vbltages must be 120Vac

208VAC L-L, 120VAC LN when teferenced o common N

neutral. {Deta connected GEN.
ganarators required PTs as par
Maurad3 & na phase CPT)

g

EIGURE #1

3, 4W 208/380/480/600VAC DIRECT SENSING
SOLIOLY GROUNDED NEUTRAL SYSTEM

EIGURE #2

12, W 120/240VAC DIRECT SENSING
SOLIDLY GROUNDED NEUTRAL SYSTEM

MEC 20 A B L N MEC 20 A B

5'(?3“?5 Gl i #

SECONDARY PT VOLTAGE
208VAG LL. 120VAC LN 120VAC LL
120VAC LL, BIVAC L-N (NO NEUTRAL)
EIGURE #23 EIGURE #4

38, 3WDELTA PTs

GHENGINE ERPROQUCTSIMEC2NMEC20_ 08.VSD REV, 1 D108
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MEC 20 MICROPROCESSOR ENGINEIGENERATOR CONTROLLER - " " "~ .

. 2.6. AC CURRENT INPUT
Current transformers (CT's) must be used to supply the MEC 20 current inputs.
CT polarity is not critical for correct circuit operation. Note: The CT secondary

common conductors must be externally grounded for correct operation. CT's
must be rated for a minimum of 1.5VA output at the specified accuracy.

L CAUTION"!

N
P
BLoee

s

energrze the system before proceedmg wrth any work Never open circurt
an. energrzed CT as. extreme hrgh voltages may resu!t wmch may cause,

.ﬂ.

serrousinjuryordeath oL D -;:é} T e

2.7. OUTPUTS

All outputs from the MEC 20 are relay driven contacts. Relay contacts have a
10A/240Vac resistive (3 Amp inductive 0.4pf), 8A/24Vdc rating and are isolated
Form A & Form C types. Interposing relays are recommended between the MEC
20 outputs and end devices to prevent internal damage due to possible

. excessive current draw and/or damage should an external fault occur. Note:
These outputs will require external overcurrent protection.

The use of AC or DC operated solencids or relays in control systems can
sometimes cause high voltage spikes on the DC power supply, which may cause
electronic devices to fail. Transient suppression devices are recommended for
all inductive devices sharing wiring or if physically located near engine/generator
control panels. For DC operated retays or solenoids, use a suitably rated
counter EMF Diode (or commonly known as “freewheeling” diode). For AC
operated relays or solenoids, use a suitably rated metal oxide varistor (MOV) or
capacitor/resistor suppressor.

2.8. 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
100ft (30m) ) are as follows:

2.8.1. Battery Control Power #14 AWG (2.5mm?)
2.8.2. Engine Alarm/Shutdown Contacts #16 AWG (1.5mm?)
. : 2.8.3. Remote Start Contact for Transfer Switch  #14 AWG (2.5mm?)
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. I .. MEC 20 MICROPROCESSOR ENGINEIGENERATOR.CONTROLLER ~

2.8.4. Crank & Preheat Output Wiring #14 AWG (2.5mm?) (To pilot
relays)

2.8.5. Speed Sensing Wiring #16 AWG (1.5mm?) 2
Conductor Shielded Cable

2.8.6. Metering Voltage Inputs #16 AWG (1.5mm?)

2.8.7. Metering Current Inputs (from CT’s) #14 AWG (2.5mm?)

® For distances exceeding 100 Ft. (30m) consult TT).
® For unit mounted control panels, wire sizes may be reduced to the next
smallest wire size gvailable.

9. REMOTE START CONTACT FIELD WIRING

2.9

2.10.

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

2.9.1. Remote start contact wires (2 - #14 AWG (2.5mm?) should be run in a
separate conduit. 7

2.9.2. Avoid wiring near AC power cables to prevent pick-up of induced
voltages.

2.9.3. 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.

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

REMOTE COMMUNICATION WIRING

All interconnecting wiring to/from the MEC 20 engine/generator controlier
communication port shall utilize #22 AWG (min.) 8 conductor, twisted, shielded
cable with RJ45 connectors. The drain (shield) wire must be connected at the
MEC 20 controller end only. Refer to Section #86 for further information.

Communication cable from the controllers’ com port must be suitably routed to
protect it from sources of electrical interference. Guidelines for protection
against possible electrical interference are as follows:
o Use high quality, 8 conductor shielded cable only witfn drain wire
grounded at the controller end only.

PM047 Rev 7 00/12/01 -
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© o ui . MEC 20 MICROPROCESSOR ENGINEIGENERATOR CONTROLLER:. . 7~:r % =00

» Route the communication cable at least 3 M (10") away from sources of
. electrical noise such as variable speed motor drives, high voltage 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.

» 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 additiona! information on protection against electrical interference, contact

TTI factory.

2.11. EXPANSION OUTPUT MODULE LOCATION/INSTALLATION

The expansion module(s) are to be mounted inside a control panel using four
screws with stand-offs provided. The expansion module must be mounted within

. 3 metres (10 feet) wiring distance from the MEC 20 using an 8 conductor
shielded cable provided with the module. The communication cable must not be
bundied together with other control wiring inside the panel. Mounting dimensions
for the expansion output module are shown in FIGURE #5.
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Lo T MEC 20 MICROPROCESSOR ENGINEIGENERATOR CONTROLLER -

152.4 mm 0.00 mm
)
£
£
o
B
[ Y
E
£ E
X =
2 3
2
4 HOLES
L1 a7smm
O/ DIAMETER
O (316" DRILL)
-
! 137,16 mm 7.62 mE:! 0.00 mm

FIGURE #5: MEC 20 EXPANSION MODULE MOUNTING DIMENSIONS

GAENGINEERWPRODUCTS\MEC2AMEC20_14.VSD
DRAWING SCALE .75:1

2.12. MEC MOUNTING LOCATION/INSTALLATION
The MEC 20 Engine-generator controller is designed for mounting directly onto a
control panel door. Considerations should be given for the following:
e The controller should be installed in a dirt free, dry location away from

extreme heat sources.

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

= Adequate space should be provided around the rear of the MEC 20 circuit

board for control wiring.
« Verify that the intended AC voltage input to the controller does not exceed
the maximum aliowable level on the control panel door as per the applicable

control panel certification standard.

PMO47 Rev 70012101~ .~ ... 5 o v oo o 8Lyl B e 400 . .Thomson Technology ine.




ot % MEC 20 MICROPROCESSOR ENGINE/GENERATOR CONTROLLER . - -

. The MEC 20 controller can be installed onto a door of a control panel using one
of the following methods:

e The first method requires a special door cutout for the LCD display and
LED's as shown in FIGURE #6. This mounting method requires the lexan
faceplate to be mounted directly onto the door of the control panel. The
controller must be disassembled to mount on the door, then re-assembled.
Refer to FIGURE #7 for correct assembly location of all parts.

» The second method of controller mounting requires a factory supplied
adapter faceplate as shown in FIGURE #8. This method only requires a
single large rectangular hole to be cut out of the door as shown in FIGURE
#9.

2.13. FACEPLATE MOUNTING DIMENSIONS
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GIAENGINEER\PRCDUCTS\MEC20_07.VED

FIGURE #6
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2.14. MEC 20 ASSEMBLY - SIDE VIEW

FRONT ol - PANEL DOOR REAR
. MEC 20 PCB
’|-u=-- 4 MEC 20 REAR COVER
] l
PEM STUD /'j |>\ :
#8-32 x 1" Vel #8-32 x 3/8" MACHINE SCREW
4
yd I # 8-32 INTERNAL TOOTH LOCK WASHER
1/2" NYLON SPACER \
(#8-32 CLEARANCE I 1.25" ALLUMINUM STANDOFF (HEX)
UNTHREADED) #8-32 THREAD
""/ I
HIGH VOLTAGE~" | \
MYLAR BARRIER #8-32 INTERNAL TOOTH LOCK WASHER
{mounts on bottom
right hand comer, as
viewed from rear)
1A )
A .

GAENGINEERIPRODUCTS\MEC20_09.¥SD  Rev.()  97X06/02

FIGURE #7
Notes;
1. Ensure that all lockwashers are installed as shown above.
2. The high voltage mylar barrier (P/N TMW;10805;1) must be installed as shown
when the MEC 20 is installed onto the door of a control panel.
3. When the MEC 20 is installed on a door without 1" PEM studs, 1" machine

screws must be used.
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EIGURE #J: DOOR CUTOUT FOR ADAPTER FACEPLATE

GAENGIMEERPRODUCTS\WMEC20_11.VSD  Rev. 1 Q07113

2.15. DIELECTRIC TESTING

Do not perform any high voitage dielectric testing on the control panel with the

MEC 20 connected in the circuit as serious damage will occur to the controller.

All AC control fuses connected to the MEC 20 must be removed if high voltage
. dielectric testing is performed on the control panel.
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3. DESCRIPTION

The MEC 20 controller consists of three parts; a Lexan faceplate which is mounted externally
on the enclosure door, a printed circuit board (PCB) which is mounted inside the enclosure
door, and a rear cover for the PCB.

3.1. LEXAN FACEPLATE

The Lexan faceplate is shown as in FIGURE #10. The Lexan push-buttons 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 #10.

PROCESSOR ENGINE CONTROLLER
MEC 20 d
C N w3 |
/@l SPEED SIGNAL f/
[ EZ\ZLENCE LAMP TEAT I EES/E(T,;H I
l 1L0o [0 —

—_B0ee

\

\

Phbbe®

@@PP@

M
— _J

MEC_03IVSD  Rev. | 00713

FIGURE #10
® LCD viewing window. The LCD display is mounted on the main PCB that
is visible through the lexan faceplate viewing window.
@ EXIT push-button. The EXIT function is used to scroll backwards through
the status menus or programming prompts to the previous item. The
EXIT function is used to “exit” the programming menu by holding this
button down for approximately 2 seconds while in the programming .
mode.
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€Y 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 diéplayed 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 or to select a
desired programming menu loop. 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 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 prompts will appear.

® RUN push-button and LED light viewing window. The RUN function is

. used to initiate a manual start signal to the engine-generator set. Refer
to the operating instructions for detailed information.

@ OFF push-button and LED light viewing window. The OFF function is
used to initiate a stop signal to the engine-generator set. Refer to the
operating instructions for detailed information.

AUTO push-button and LED light viewing window. The AUTO function is
used to initiate automatic operation of the engine-generator set. Refer to
the operating instructions for detailed information.

@ LOAD TEST push-button and LED light viewing window. The LOAD
TEST function is used to initiate load test of the engine-generator set
when connected to an associated transfer switch. Refer to the operating
instructions for detailed information.

@ EMERGENCY STOP push-button and LED light viewing window. The
EMERGENCY STOP function is used to initiate an emergency stop
signal to the engine-generator set. Refer to the operating instructions for
detailed information.

o READY LED light viewing window. The READY LED illuminates when the
. engine-generator set is set for automatic operation and no shutdown or
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alarm faults have been activated.
@ SPEED SIGNAL LED light viewing window. The SPEED SIGNAL LED
flluminates when the engines speed signal is detected (i.e. the engine is

turning over). ’

®  ALARM LED light viewing window. The ALARM LED iliuminates (flashes)
when any pre-programmed alarm fault has been activated.

®  SHUTDOWN LED light viewing window. The SHUTDOWN LED
illuminates (flashes) when any pre-programmed shutdown fault has been
activated.

3.2. PRINTED CIRCUIT BOARD

The printed circuit board {PCB) is shown in FIGURE #11. The PCB contains thé
following user interface items:

MEC 20 CIRCUIT BOARD LAYOUT

o moow|TBE 82 [mp1 P2 1 —17]
Je '
EXP R
RJ45
CONTRAST
Jr
COM
RJ45
(O) WATCHDOG
(O REMOTE START
(O CRANK
CALIBRATION
Q RUN JUMPERS
(O com FaiL . A
el
O TB3 [ 18 >3] O mw eress

GAENGINEERPRODUCTSWEC20_02.VSD  Rev. 1 98/01/08
DRAWING SCALE {mm) = .61

FIGURE #11 .
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() 3.2.1. TERMINAL BLOCKS

Four terminal blocks are located on the PCB as follows:
TB1 AC Voltage and Current sensing terminal block (120-600VAC &
0-5AAC)

e RIS CWARNINGEE v -
Voltage sensmg clrcults are . cepable of lethal voltages whtle
energ:zed Current transformer (CU secondary crrcu:ts -are oapable
of generatmg lethal voltages when open c:rcmted wrth therr pnmary
crrcult energrzed Standard safety procedures should be followed
and be perl'ormed by qual:ﬂed personnel only Failure to do so may

s

cause personal m;uryandlordeath e

TB2 Speed sensing and digital contact input terminal block
TB3 Output contacts and engine temperature/pressure input signal
terminal block

TB4 DC power input and ground connection terminal block

. 3.2.2. DIAGNOSTIC LED'S

The MEC 20 controller provides five diagnostics LED lights that are

mounted on the rear of the printed circuit board as per FIGURE #11.

Their functions are described as follows:

3.2.2.1.WATCHDOG

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

3.2.2.2.REMOTE START

This LED is illuminated whenever the MEC 20 has received a remote
start signal. B

3.2.2.3.CRANK

This LED is illuminated whenever the MEC 20 is initiating an engine
cranking signal.

3.2.2.4.RUN

This LED is illuminated whenever the MEC 20 has called the engine to
run.
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3.2.2.5.COMMON FAIL
This LED is illuminated whenever the MEC 20 has initiated a common fail
signal (i.e. whenever an alarm or shutdown fault has been
activated).
Note: All LED’s will be illuminated whenever a lamp test function is performed.

3.2,3. CONTRAST ADJUSTMENT (R115)

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

3.2.4, COMMUNICATION PORTS

Two RJ45 communication ports are provided on the circuit board for optional

features as follows:

3.241J6 - EXP This port is utlized to interconnect an external
expansion module for additional output contacts. Refer to section
#7.0 for additional information.

3.24.2J7 - COM This port is utilized to interconnect to a remote
communication system for remote monitoring and control. Refer .
to section #6.0 for additional information.

3.2.5. CALIBRATION JUMPERS

Calibration jumpers are provided for analog oil pressure and engine
temperature circuits. Refer to Section #9.6.9 for further information.

4. FAULT CIRCUIT DESCRIPTIONS

The MEC 20 engine-generator controller utilizes many analog and digital inputs to perform both
monitoring and control functions. Three types of fault circuits are used to monitor and control
the engine-generator set. The first type is Internal Fault Circuits that are derived from a
combination of digital and analog inputs. The second type is Digital Input Fauit circuits that are
initiated from external contact inputs. The third type is Analog Input Fault circuits that are
initiated from external analog signal inputs. The following functional block diagram (FIGURE
#12) shows how all input/output fault circuits are organized and how the standard and optional
fault circuits are derived.

PM047 Rev700/12i01 . . . - . Lo i 6 0T e e L.t . Thomson Technology Inc.




Lo [

MEC 20 MICROPROCESSOR.ENGINEIGENERATOR CONTROLLER . .»+ -, . -

4.1.

MEC 20 FUNCTIONAL BLOCK DIAGRAM
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4.2,

INTERNAL FAULT CIRCUITS

The MEC 20 Engine Controller provides four internally activated fault circuits as

described below. All internal fault circuits are provided as standard with every
MEC 20 controller.

4.2.1.

4.2.2.

4.2.3.

4.2.4.

OVERCRANK

The overcrank fauit circuit is initiated when the engine fails to start after
the selected crank time or number of crank cycles. The overcrank fault
circuit is internally programmed as a latching shutdown fault and is not
user programmable. Refer to the programming instructions for further
information.

OVERSPEED

The overspeed fault circuit is initiated when the engine's speed has
increased above the overspeed setpoint. The overspeed fault circuit is
internally programmed as a latching shutdown fault. The overspeed
shutdown fault circuit is programmable for the percentage of nominal
engine speed (i.e. overspeed setpoint) and for the transient time delay
period. The programming prompts for overspeed are located in the main
menu programming foop. Refer to the programming instructions for
further information.

LOSS OF SPEED

The loss of speed fault circuit is initiated when the engine's speed
sensing circuit does not detect a speed signal for a period more than 2
seconds following a run signal. The loss of speed fault circuit may be
user programmed as a latching shutdown fault or alarm only. The
programming prompts for loss of speed are located in the main menu
programming loop. Refer to the programming instructions for further
information.

SWITCH NOT IN AUTO

The “Switch Not In Auto” fault circuit is initiated when the controller's
operating mode switch is changed from the auto position to any other
position via the front mounted keypad. This fault is internally programmed

PMO47 Rev7 00112101 ' - . . - -
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4.3.

as a non latching alarm. in the main programming loop, this alarm may

be user programmed to initiate the common fail output relay.

DIGITAL FAULT INPUT CIRCUITS

The MEC 20 Engine Controlter provides up twelve digital fault input circuits that
are fully user programmable. Each digital fault input circuit is activated via a
remote sensing contact that is external to the controller. The controller is factory
supplied with four standard digital fault circuits and the remaining eight fault
circuits are available as options and must be ordered at time of equipment
purchase.

Each digital fault input circuit may be programmed with a unique fault label

description as stored in the controller's non-volatiie memory. The following

digital fault labels are provided in each MEC 20 engine controller:

AIR DAMPER TRIPPED
BAT CHARGER INPUT FAIL
BAT CHRG TROUBLE
BREAKER TRIPPED

DC FAIL

FAILED TO SYNC

GEN BREAKER OPEN
GROUND FAULT

HIGH BEARING TEMP
HIGH COOLER VIBRATION
HIGH ENGINE TEMP

HIGH ENGINE VIBRATION
HIGH FUEL LEVEL

HIGH OIL LEVEL

HIGH OIL TEMP

HIGH WINDING TEMP
IDLE®

“Blank” (i.e. no text for unused inputs)

LOW COOLANT LEVEL
LOW ENGINE TEMP
LOW FUEL PRESS

LOW FUEL LEVEL

LOW OIL LEVEL
OVERSPEED

OVER VOLTAGE
REMOTE EMERG. STOP
REVERSE POWER
UNDER VOLTAGE

9%\dle fault label is optional and may be factory ordered only

PMO4T Rev 700M21017", ™ - 7. ",
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Note: Up to six custorn "user defined” fault label names may be specified for the .
MEC 20 controller at time of purchase. The six custom fault label names cannot
be changed once shipped from the factory.

4.3.1. STANDARD DIGITAL FAULT CIRCUITS

The MEC 20 is supplied from the factory with four standard digital fault
circuits as follows:

AM] o ACTION: kR
Low Qil Pressure _LShutdown 1
High engine Temperature Shutdown 2
Battery charger input Fail ® Alarm 3
Low Fuel Level _ Alarm 4

All faults require a customer connected contact to the MEC 20 input
terminal as indicated. All fault circuits may be user field programmed for
different control functions or alternate fault names.

®Note: For CSA C282 applications the controller will be factory supplied
with Low coolant level shutdown in place of Battery charger input fail

alarm. Refer ta the programming instructions for further information on
digital fault circuits.

4.4. ANALOG FAULT INPUT CIRCUITS

The MEC 20 Engine Controller provides up to thirteen analog fault input circuits
that are fully user programmable. The controller is supplied from the factory with

eight standard analog fault circuits, and five optional analog fault circuits. Each
analog fault input circuit is activated via specific analog signal type.

fa peeiis -5 on | Thomson Techriology Inc.
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4.4.1.

4.4.2,

STANDARD ANALOG FAULT CIRCUITS
The MEC 20 is supplied from the factory with eight standard analog fault

circuits as follows:

Shutdown—

Loss of speed signal Shutdown Engine speed
Low hattery voltage Alarm Battery voltage
High battery voltage Alarm Battery voltage
Weak battery Alarm Battery voltage
Low oil pressure Alarm Oil pressure
High engine temperature Alarm Engine temperature
Low engine temperature Alarm Engine temperature

All fault circuits may be user field programmed for different control
functions however their designated fault function is not programmable.
Refer to the programming instructions for further information.

ENGINE SPEED ANALOG INPUT

The MEC 20's engine speed sensor measures AC voltage and frequency
from an engine mounted magnetic pick-up. The engine speed sensor
provides information to perform the following control functions:

Overspeed shutdown

Crank Disconnect control

Loss of speed signal detection

Starter Re-engage control

RPM display

Refer to the programming instructions for further information.

4.4.3. BATTERY VOLTAGE ANALOG INPUT

The MEC 20’s battery voltage sensor measures DC voltage on terminals
B+ and B- that are connected to the engines cranking battery. The
battery voltage sensor provides information to perform the following
control functions:

4.4.3.1.LOW BATTERY VOLTAGE ALARM

PMO47 Rev 7-00112101 . ... i«
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The low battery voltage alarm fault circuit is activated when the battery .
voltage drops below a pre-determined setpoint for a specified time
delay. The low battery voltage alarm fault is fully programmable
for the voltage setpoint level, transient time delay settings and
other functions. Refer to the programming instructions for further
information.

4.4.3.2.HIGH BATTERY VOLTAGE ALARM

The high battery voltage alarm fault circuit is activated when the battery
voltage rises above a pre-determined setpoint for a specified time
delay. The high battery voltage alarm fault is fully programmable
for voltage setpoint level, transient time delay settings and other
functions. Refer to the programming instructions for further
information.

4.4.3.3.WEAK BATTERY ALARM

The weak battery alarm fault circuit is activated when the battery voltage
drops below a pre-determined setpoint for a specified time delay.
The weak battery alarm will detect a low capacity (i.e. “weak”)
battery condition during the cranking cycle. The weak battery

alarm is programmed for a lower battery voltage setpoint and
shorter time delay than the low battery alarm function. The weak
battery alarm fault is fully programmable for voltage setpoint level,
transient time delay settings and other functions. Refer to the
programming instructions for further information.

4.4.4. ENGINE OIL PRESSURE ANALOG INPUT

The MEC 20's engine oil pressure sensor measures a DC analog signal
from an engine mounted sender. The MEC 20 software provides
calibration for oil pressure to coordinate with the engine mounted sender
and control logic to detect a wiring or sender failure (i.e. open or shorted
signal). In case of a sender or wiring failure, the MEC 20 will display zero
or 9999 PS| and will initiate an alarm signal as programmed by the user.
The engine oil pressure analog input provides the following control
function:
4.4.4.1.L.OW OIL PRESSURE ALARM
The low oil pressure alarm fault circuit is activated when the oil
pressure drops below a pre-determined setpoint for a specified .
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time delay. The low oil pressure alarm fault is fully programmable

. for pressure setpoint level, transient time delay settings and other
functions. Refer to the programming instructions for further
information.

4.4.5. ENGINE TEMPERATURE ANALOG INPUT

The MEC 20’s engine temperature sensor measures a DC analog signal

from an engine mounted sender. The MEC 20 software provides

calibration for engine temperature to coordinate with the engine mounted

sender and control logic to detect a wiring or sender failure (i.e. open or

shorted signal). In case of a sender or wiring failure, the MEC 20 will

display zero or 9999 °C and will initiate an alarm signal as programmed

by the user. The engine temperature analog input provides the following

control functions:

4.4.5.1.LOW ENGINE TEMPERATURE ALARM

The low engine temperature alarm fault circuit is activated when the
engine temperature drops below a pre-determined setpoint for a
specified time deiay. The low engine temperature alarm fauit is

. fully programmable for temperature setpoint level, transient time

delay settings and other functions. Refer to the programming
instructions for further information.

4.4.5.2 HIGH ENGINE TEMPERATURE ALARM

The high engine temperature alarm fault circuit is activated when the
engine temperature rises above a pre-determined setpoint for a
specified time delay. The high engine temperature alarm fault is
fully programmabfe for the level of temperature setpoint, fransient
time delay settings and other functions. Refer to the
programming instructions for further information.

4.4.6. OPTIONAL ANALOG FAULT CIRCUITS

All optional analog fault circuits may be user field programmed for
setpoint levels and transient time delays, however their designated fault
function is not programmable. Note: All optional analog fault circuits
must be ordered at time of equipment purchase. Five optional analog
fault circuits are available with the MEC 20 as follows:

. 4.4.6.1.GENERATOR UNDERVOLTAGE
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The MEC 20 controller provides an optional 3-phase undervoltage sensor

for the generator supply. The undervoltage sensor is
programmable for type of fault action (i.e. alarm or shutdown),
pickup and dropout voltage setpoints (i.e. adjustable hysteresis)
and transient time delay settings. Refer to the programming
instructions for further information.

4.4.6.2.GENERATOR OVERVOLTAGE

The MEC 20 controller provides an optional 3-phase overvoltage sensor
for the generator supply. The overvoltage sensor is programmable
for type of fault action (i.e. alarm or shutdown), pickup and
dropout voltage setpoints (i.e. adjustable hysteresis) and transient
time delay settings. Refer to the programming instructions for
further information.

4.4.6.3.GENERATOR UNDERFREQUENCY

- The MEC 20 controller provides an optional underfrequency sensor for

the generator supply. The underfrequency sensor is
programmable for type of fault action (i.e. alarm or shutdown),
frequency setpoint, and transient time delay settings. Refer to the

programming instructions for further information.

4.4.6.4 GENERATOR OVERFREQUENCY

The MEC 20 controller provides an optional overfrequency sensor for the
generator supply. The overfrequency sensor is programmable for
type of fault action (i.e. alarm or shutdown), frequency setpoint,
and transient time delay seftings. Refer to the programming
instructions for further information.

4.4.6.5.GENERATOR OVERCURRENT

The MEC 20 controller provides an optional 3-phase current sensor for
the generator supply. The current sensor is programmable for
type of fault action (i.e. alarm or shutdown), pickup current
setpoint, and transient time delay settings. Refer to the
programming instructions for further information.
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. 5. CONTROL OUTPUT CONTACT DESCRIPTIONS

All output contacts from the MEC 20 Engine Controller are non-powered (i.e. dry contacts) and
are rated 10A resistive (3A inductive, 0.4pf), 30Vdc, 250Vac. Output contacts are not fused
therefore external overcurrent protection {maximum 10A) is required for all control circuits using
these contacts. Contacts indicated on schematic drawings and connection diagrams are shown
in a de-energized state and will change sfate upon activation of the specific control function.

5.1. RUN, CRANK, COMMON FAIL OUTPUT CONTACTS

The MEC 20 Controller provides three dedicated output contacts for basic control

and alarm circuits as described below:

5.1.1. RUN OUTPUT

The Run output contact is a Form “A" dry contact and is used to control
the engines “run” circuit. This typically includes external control devices
such as “fuel rack solenoids” or electronic govemnors’. Note: An
additional pilot relay will be required to energize high current devices that
exceed the 10A resistive rating. The run output control logic provides an

. “energize to run signal” {i.e. the run contact closes when a run condition
is activated). Note: For energize to stop control logic, refer to the
programmable output control function.

5.1.2. CRANK OUTPUT

The Crank output contact is a Form “A" dry contact and is used to control
an external crank pilot relay that directly controls the engine starter motor.
Note: An external crank pilot relay is required to energize the high current
starter motor pinion solenoid that exceeds the 10A resistive crank output
contact rating. The crank output contact closes when a crank condition is
activated and the contact will automaticaily open when crank disconnect
speed is obtained and/or the generators output AC voltage exceeds 10%
of nominal level. The generators output AC voltage is utilized for back-up
crank disconnect protection should the speed sensor fail.
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5.2.

5.1.3. COMMON FAIL OUTPUT

The Common Fail output contact is a Form “C” dry contact and is typically
used to provide a remote alarm signal should the generator set fail. The

common fail output contact closes when any programmed alarm or
shutdown faull condition is activated. Note: The MEC 20 may be
programmed to activate the common fail output for any desired fauit input
circuits or for abnormal switch position (i.e. switch not in auto). Refer to
the programming instructions for further information. '

PROGRAMMABLE QUTPUT CONTACTS

The MEC 20 Controller provides one standard programmable output contact and
three optional contacts. Note: All optional programmable outputs must be
ordered at time of equipment purchase. Each programmable output is & Form
“C" dry contact that is programmable for many different control functions. All
programmable outputs may be user field programmed for the desired control
function. The following programmable features are provided:

ENERGIZE TO STOP IDLE CONTROL
PRE/POST/CYCLIC LUBE CONTROL SWITCH NOT IN AUTO
OVERCURRENT PREHEAT

READY STATUS ENGINE RUNNING

AIR FLAP ATS TEST

OIL BYPASS TIMER COMPLETE COMMON ALARM
COMMON FAIL COMMON SHUTDOWN

5.2.1. ENERGIZE TO STOP
The designated programmable output relay| will energize when a stop
signal has been activated. The output will remain energized for 10
seconds once the engine has come to a complete stop, then de-

energizes.

5.2.2. IDLE CONTROL
The designated programmable output relay will energize when an idle
signal has been issued to the engine controller. The output contact would
typically be connected to the “idle/run” input control of an electronic .
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MEC 20 MICROPROCESSOR ENGINEIGENERATOR CONTROLLER - ..

governor. Note: The controlier receives an idle signal from a digital input

. contact that must additionally be programmed for an idie function. During
an idle condition, the engine controller automatically bypasses all alarm
or shutdown circuits (except oil pressure and overspeed) which are
programmed for “bypass on start”.

5.2.3. PRE/POST/CYCLIC LUBE CONTROL

The designated programmable output relay will energize when a “lube’
signal has been initiated. Note: The Lube function will be automatically
terminated once an engine start signal is issued. Refer to the
programming instructions for further information.

5.2.4. SWITCH NOT IN AUTO

The designated programmable output relay will energize when the
controlier's operation mode switch is not in the auto position.

5.2.5. OVERCURRENT

The designated programmable output relay will energize when the
. overcurrent fault circuit is activated. The output will remain energized
until the fault condition has been manually reset (if programmed as a
latching type fault) or until the overcurrent level drops below the setpoint.

5.2.6. PREHEAT

The designated programmable output relay will energize during the start

delay timer period and cranking period until the engine starts and reaches
crank disconnect speed. The preheat output is typically used for an
engine starting aid such as glow plugs. Note: An external pilot relay is
required to switch the high current glow plug load.

5.2.7. READY STATUS

The designated programmable output relay will energize when the engine
controller's mode switch is in the auto mode and no shutdown or alarm
conditions are present.
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5.2.8. ENGINE RUNNING

The designated programmable output relay will energize when the engine
has started and has reached crank disconnect speed.

5.2.9. AIRFLAP

The designated programmable output relay will energize when the

engine's speed exceeds the overspeed setpoint level. The output will |
remain energized until the engine's speed drops below the low speed

setpoint (typically 5% of rated speed). Note: An external pilot relay will

be required if the main air flap solencid current rating exceeds the MEC

20 contact rating.

5.2.10.ATS TEST

transfer smtch
testmg capabihty

The designated programmable output relay will energize when a load test
operating mode is selected via the front keypad push-button. Once
initiated, the engine will receive a start signal from the transfer switch and
upon the generator reaching nominal voltage and frequency levels, a load
transfer will be initiated. The generator set will remain running on icad
until a different operating mode is selected or the generator set develops
an alarm or shutdown condition.

Note: The MEC 20's standard programmable output contact is factory
supplied with the ATS LOADTEST function programmed.

5.2.11.0IL BYPASS TIMER COMPLETE
The designated programmable output relay will energize upon the expiary
of the controller's oil bypass delay timer function, following a normal start
sequence.

PM047 Rev.T 00/12i01
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. 5.2.12.COMMON ALARM

The designated programmable output relay will energize when any alarm
fault circuit has been activated.

5.2.13.COMMON FAIL

The designated programmable output relay will energize when any alarm
or shutdown fault circuit has been activated.

5.2.14.COMMON SHUTDOWN

The designated programmable output relay will energize when any
shutdown fault circuit has been activated.

6. REMOTE COMMUNICATION OPTION

The MEC 20 engine generator controller is available with an optional remote
communication feature. The remote communication feature allows a MEC 20 controller
to be monitored and controlted from a remote location via serial communication link to a
personal computer (PC). PC's may be connected tocally via serial communication cable
to the MEC 20 or remotely via modem and telephone systems. Remote communication

. can be via customer supplied equipment or an external communication interface module
(CIM) as manufactured by Thomson Technology Inc. The CIM module utilizes an
internal modem and contains Modbus™ protocol to interface with different remote
monitoring software programs. Refer to separate literature for detailed information on
the CIM module. The MEC 20 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 MEC 20 communication port utilizes a RS422 data transmission signal which is
directly interconnected to the CIM module via 8 conductor, shietded cable with plug-in
RJ45 connectors. Refer to FIGURE #14 & 15 for detailed information on direct
connected or remote connected PC applications with CIM module.

™Trademarks belong to their respective parties.

PMOAT Rev 700112011« ¢ 5 op aids e p0h e 0 280 il intid, ol 2y 00 3T Thomson: Technology Inc.




2150 - MEC 20 MICROPROCESSOR ENGINEIGENERATOR'CONTROLLER .. - . ..~ ¢

CIM
Communication
interface Module
- G
Phone To expansion 2
mmEI l; output module Ja MEC_ 0
(optional) s [ Engme
Pois Controller
T ff i J7
\ 8 conductor
RS 232 Signal Shielded Cable ¢h
15M (507 DC Power RIS connectors.
maximurmn 8-35Vdc
cable length
305M (1000
maximum
cable tength
connector Personal **Communication cable wiring must be suitably routed
Computer to pratect it from sources of electrical interferancs.

Refer to installation section for further information.

GAENGINEERWPRODUCTSMECZOMAEC20_20vSD

FIGURE #14 MEC 20 WIiTH CIM MODULE & DIRECT CONNECTED PC
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. CIM

Communication
Interface Module

+- ¢
Phone To expansion
EI E. output module Jg MEC. 20
(optional} 4 Engme
Port 38 Controller
o {} J7
v \ &
8 conducter
Shielded Cable ciw
DC Power RJ45 connectors
8-35vdce

305M (10007

- p————  maximum cable ———

E length
T TTAT ‘_-|w E = o1 **Communication cable wiring
[_@Qﬂcbow — must be suitably routed to protect

Modem Personal it from sources of electrical
Computer interferance. Refer to installation
section for further information.

GAENGINEERWWRODUCTS\WMEC20WEC20_21.V3D

. FIGURE #15 MEC 20 WITH CiM MODULE & REMOTE CONNECTED PC

The MEC 20 RS422 communication port allows multiple MEC 20 controllers to be
directly interconnected together to form a single network system. Up to 10 MEC 20
controllers may be interconnected to a single CiM module. Each MEC 20 controller is
programmed with an unique communication 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 #15 for
a typical MEC 20 network system with CIM module.
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CiM
Communication
Interface Module 8 condudior
s Shieided Cable c/w
s RJ45 connectors MEC 20
i  Engine
. Controlier
v p4 i #1
3 MEC 20
% Engine
305M {1000
maximum cable Controller
‘engih ri} J7 #2
Modem Personal MEC 20
Computer " Engine
Controller
& J #3
**Communication cable wiring must be suitably
routed o protect it from sources of electrical To additional MEC 20 controllers
interference. Refer to installation section for further r (maximum 10 total per network) .
information.

GENGINEERWPROCUCTSWEC2WMEC20_22.VSD

FIGURE #16 NETWORKED MEC 20 INTERCONNECTION DIAGRAM
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@ - EXPANSION OUTPUT MODULE OPTION

An optional expansion output module is available for the MEC 20 engine generator
controller. This module provides 16 individual fault output contacts for remote alarming
or control purposes. The expansion module is interconnected to the MEC 20 controller
via RS 422 communication link utilizing 8 conductor shielded cable with plug-in RJ45
connectors. Refer to FIGURE #17 for the expansion output module connection

diagram.
TO
ADDITIONAL
TOMEG20 EXPANSION
JIE Uﬂ”
- =4 RELAY STANDARD FAULTS (17 OFF)
12.26V0C J1 a2
P?N"gﬁﬁ Rus N R out 1 EMERGENCY STOP
2 OVERCRANK
3 OVERSPEED
4 LOSS OF SPEED SIGNAL
5 WEAK BATTERY
é LOW BATTERY VOLTAGE
k1tal % ol ke 7 HIGH BATTERY VOLTAGE
8 LOW ENGINE TEMPERATURE
9 HIGH ENGINE TEMPERATURE ALARM
w2 lal 7 ¥ ol k1o 10 LOW OIL PRESSURE ALARM
11 DIGITAL FAULT #1
12 DIGITAL FAULT #2
Bl 7Bl 13 DIGITAL FAULT #3
14 DIGITAL FAULT #4
. 18 SWITCH NOT IN AUTC
va g T ¥ iz 1% PROGRAMMABLE QUTPUT #5
OPTIONAL FAULTS (17 ON)
1 UNDER VOLTAGE
ks fof WV [of ki3 2 OVER VOLTAGE
3 UNDER FREQUENCY
4 OVER FREQUENCY
KB g W v K15 5 OVER CURRENT
8 FUTURE
7 FUTURE
K7 E NN ol ks 8 DIGITAL FAULT #5
2] DIGITAL FAULT #6
10 DIGITAL FAULT #7
K8 E T Y%« 1 DIGITAL FAULT #8
W v 12 DIGITAL FAULT #9
13 DIGITAL FAULT #10
14 DIGITAL FAULT #11
4 n 15 DIGITAL FAULT #12
16 PROGRAMMABLE QUTPUT #6
NOTES:
W ALL CONTACTS RATED MAXIMUM 0.54, 120vaer1.0A, 30vde RESISTIVE
I7  PROGRAMMABLE MODULE ADDRESS (REMOVE JUMPER FOR STANDARD FAULTS,
ADD JUMPER FOR OPTIONAL FAULTS)
v CONTACT LOGIC 1S INDIVIDUALLY PROGRAMMABLE ViIA PIN JUMPERS
(CONTACT TO OPEN OR CLOSE WHEN FAULT ACTIVATED}
37 PROGRAMMABLE CONTACT - USER CONFIGURED FUNCTION ViA MEC 20 SOFTWARE
{REFER TO MET 20 LITERATURE}
* W *GRD™ CONNECTION TO BE MADE TO COMMON CHASSIS/ENCLOSURE GROUND BOND SYSTEM
GAE FMEC 2MMEC20_15.VS0D
. FIGURE #17 : EXPANSION OUTPUT MODULE CONNECTION DIAGRAM
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The expansion module outputs are relay contacts which may be individually configured
for normally open or normally closed contact position. Contact configuration is via circuit
board mounted jumper pins and clips. Refer to FIGURE #18 for jumper pin location and
configuration settings. Each output contact is rated maximum 0.5A 120Vac, 1.0A 30Vdc
resistive,

Each expansion module also provides one programmable contact for desired control
function. The programmable contact on the first expansion module (in the system) is
referenced as "Programmable Output #5”. On the second expansion module, the
programmable contact is referenced as “Programmable Output #6". Refer to section
#9.0 of this manual for programming functions and procedures for the programmable
contact feature.
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LT -"\.“
~ IMPFOR -,
NORMALLY %
OPEMN CONTACT %
)

/IMP OPENCONTACT FIGURE #:
— ' [PlEle MEC 20 EXPANSION OUTPUT MODULE
e PRINTED CIRCUIT BOARD LAYOUT

. UMPFORNORMALLY
.. CLOSEDGONTACT

TB1]
O b» B- GRD 1 > 20 O
K1 K2 K3 K4 Kb K6 KT KB K8 K10
SIMPY N, JMPZ O JMP3  JUMPA  UMPS  JMP6  JMP7_ JMPE  JMPS  JMPID
ololid]; EelY [l [CRIS [eld] el EEE EEE
f= 21
——— JMP1L [O] K11
=
O]
JMP12 K12
=
=]
P13 [0 K13
=1}
=
JMP14 [DO] K14
o]
o
JMPS
[5)
MP16 [O] Kie| ¥
O] a2
pr— R
J1
RJ45
{IN}
T
i — Ry
J2
RJ45
{oum)
E— T
DIAGNOSTIC LED'S
JMP 17 —r
O e O
P O O

GAENGINEERNWPRODUCTSWMEC20MEC20_16.vSD

FIGURE #18: MEC 20 EXPANSION OUTPUT MODULE
PRINTED CIRCUIT BOARD LAYOQUT
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Diagnostic LED's are provided on each expansion module as shown in FIGURE #17.
Their functions are described as follows: .
WATCHDOG - This LED flashes on and off at a very high rate which indicates that the
expansion module microprocessor is functioning normally.

MESSAGE - This LED flashes on and off at irregular intervals which indicates that the
expansion module is correctly receiving all data messages from the MEC 20.

Two expansion modules may be connected to a single MEC 20 controller to provide a
maximum of 32 output contacts. Two modules are interconnected together using a
single communication cable to the MEC 20 controller. Refer to FIGURE #19 for
interconnection details. The first expansion module addresses all standard MEC 20
fault circuits and the second expansion module addresses all optional fault circuits. To
select which faults are addressed by each expansion module, jumper pins and clips are
provided on the circuit boards. Refer to FIGURE #18 for jumper pin location and
configuration settings.

. 8 conductor Shielded
Expansion Expansion Cable c/w RJ45 connectors .
Module #2 Module #1

{Optional Fault Clreuits) {Standard Fault Circults) C
I I: " Broie
o / & Engine
E  EE . Controller
To remote
> communication
M (10 system (optional)
p———————— maximum cable ———

length

GAENGINEERIPROOUCTS\MEC2WEC20_17.¥SD
FIGURE #19 MEC 20 EXPANSION MODULE INTERCONNECTION DIAGRAM

H
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@ 3. OPERATING INSTRUCTIONS

8.1.

MEC 20 POWER-UP OPERATION SEQUENCE

When the MEC 20 is first energized with DC supply voltage at terminals B+ & B-,
the controller will power-up into a fail-safe mode, preventing possible engine
operation. The controller will default to an Emergency Stop failure mode and
must be manually reset before the controller is put into normal operation. To

reset the Emergency Stop condition, press the “OFF push-button first, then press
both “INCREMENT' and “ENTER” push-buttons simultaneously. The controller
will then reset, provided a remote emergency stop condition is not activated.

2. MEC 20 DISPLAY MENUS

8.2

The MEC 20 contains a Liquid Crystal Display (LCD) which is visible through the
front lexan faceplate viewing window. The LCD has pre-programmed display
screens and menus that may be selected by pressing the ENTER or EXIT push-
buttons in succession until the desired screen or menu is displayed. The display
screen types and order iln which they are programmed are as follows:

v

OPERATING STATUS TIMER COUNTDOWN
p FAULT DtsPLAY

GENERATOR &TERING (Average)
GENERATOR PHASE VOLTAGES
GENERATOR PHASE CURRENTS
GENERATOR KVA

GENERATOR FREQUENCY/HOURMETER
BATTERY VOLTAGE/ENGINE SPEED (TACH)
ENGINE TEMPERATURE/OIL PRESSURE

PROGRAM MENU

PMO4T -Rev 7 00112101, .
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8.2.1.

8.2.2,

OPERATING STATUS MENU

The operating status menu provides the operator with detailed
information as to the status of the engine-generator set.

o ER
ch et e

SRS < NOTE: "
The operat:ng status screen R

\ay . be - mcmentanly
repiaced wath a trme delay ceuntdcwn screen when
astart.or: stop sequence S‘untt:ated The d:splay
will, ; automat(cally return to the prewous menu

followmg explry of the timing sequence o

The operating status sub-menus are organized as follows:
OPERATING STATUS — SWITCH IN OFF
UNIT RUNNING
UNIT SHUTDOWN
UNIT ALARM

8.21.1. SWITCH IN OFF
This indicates that the controller has been selected to the “off”
position from the front panel keypad push-button.

8.2.1.2. UNIT RUNNING
This indicates that the engine is running and all conditions are
normal.

8.2.1.3. UNIT SHUTDOWN
This indicates that one or more shutdown fault circuits are active.
To display the fault condition, press the “ENTER" key.

8.2.1.4. UNIT ALARM
This indicates that one or more alarm fault circuits are active. To
display the fault condition, press the “ENTER” key.

FAULT DISPLAY MENU

The fault display menu is automatically displayed when either an alarm or
shutdown circuit is activated. The specific alarm or shutdown fault label
will be displayed. To view multiple alarm conditions (if present), press the
“ENTER" push-button to scroll through any other activated alarms.

PMO47 Rev 7 001121071
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8.2.3. TIMER COUNTDOWN MENUS

8.2.4.

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

LCD DISPLAY

ENGINE START

DELAY® 45 SEC"

® Displays 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 dlfferent
display’ screen may be selected by pressmg the

‘‘‘‘‘‘

“ENTER”push-button. CRE

The following timer countdown screens are provided:

ENG START DELAY XX SEC.
CRANK PERIOD XX SEC.
REST PERIOD XX SEC. .
STARTER RE-ENGAGE DELAY XX SEC.
BYPASS DELAY XX SEC.
COOLDOWN DELAY XX MIN.

GENERATOR AC METERING
Four generator AC metering screens are provided as described below.

PMM? RBVT 00;'12]01oj»;1 i L
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8.2.4.1. AVERAGE VOLTAGEI/CURRENT & FREQUENCY
DISPLAY

The generator average voltage/current & frequency metering

screen allows the operator to simultaneously view all the listed
parameters.
LCD DISPLAY

Vavg® Aavg?® Freq®::

600 . 432" '60.1."

© Displays the average generator voltage as follows:
3-phase system: AVERAGE LINE TO LINE VOLTAGE--Phases
AB,BC,CA
1-phase system: LINE TO LINE VOLTAGE--Phases Ato B

® Displays the average generator current as follows:
3-phase system: AVERAGE LINE CURRENT--Phases A,B,C
1-phase system: AVERAGE LINE CURRENT--Phases A,B

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

8.2.4.2.GENERATOR KVA DISPLAY
The generator’s total power output in Kilo-voltamperes (KVA) is

disptayed.
LCD DISPLAY

8.2.4.3.GENERATOR PHASE VOLTAGE DISPLAY

The generator phase voltage screen allows the operator to view
the generator AC voltage on all 3 phases (or single phase system
as selected).
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LCD DISPLAY

Vab® :Vbc®, Vea® .

*

600 © 600 - . ‘600

® Displays generator voltage as follows:
3-phase system: LINE TO LINE VOLTAGE--Phases Ato B
1-phase system: LINE TO LINE VOLTAGE--Phases Ato B
® Displays generator voltage as follows:
3-phase system: LINE TO LINE VOLTAGE--Phases Bto C
1-phase system: LINE TO NEUTRAL VOLTAGE--Phases A-N
? Displays generator voltage as follows:
3-phase system: LINE TO LINE VOLTAGE--Phases C-A
1-phase system: LINE TO NEUTRAL VOLTAGE--Phases B-N

8.2.4.4.GENERATOR PHASE CURRENT DISPLAY

The generator phase current screen allows the operator to view
the generator load current on all 3 phases (or single phase
system as selected).

LCD DISPLAY

Amps 8% b5 e
415

5408, © 451"

® Displays generator load current as follows:
3-phase system: PHASE A CURRENT
1-phase system: PHASE A CURRENT

? Displays generator load current as follows:
3-phase system: PHASE B CURRENT
1-phase system: PHASE B CURRENT

? Displays generator load current as follows:
3-phase system: PHASE C CURRENT
1-phase system: not applicable
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8.2.4.5.GENERATOR FREQUENCY/HOURMETER DISPLAY
The generator frequency and operating hours are displayed
simultaneously on this screen.
LCD DISPLAY

? Displays generator frequency in hertz (HZ). The frequency is
displayed with a resolution of 1/10 of a hertz.
@ Displays unit operating hours

8.2.5. ENGINE PARAMETER DISPLAY

Two engine operating parameter screens are provided as described
below.

8.2.5.1.BATTERY VOLTAGE/ENGINE SPEED (tachometer)

The battery voltage and engine speed are displayed
simultaneously on this screen
LCD DISPLAY

BATTERY ' 27.0Vdc®
SPEED . -1800fpm?
® Displays battery voltage in DC volts. The voltage is displayed

with a resolution of 1/10 of a volt.
? Displays engine speed in revolutions per minute (RPM).

8.2.5.2. ENGINE TEMPERATUREI/OIL PRESSURE
The engines operating temperature and oil pressure are

displayed simuitaneously on this screen.
LCD DISPLAY

ENG TEMP 57.Deg C° -
OIL'/PRESS .200 KPA®
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® Displays engine temperature in either degrees Celsius or
. Fahrenheit {as selected).
2 Displays engine oil pressure in either pounds per square inch
(PSI) or in Kilopascals (KPA) (as selected).

8.2.6. PROGRAM MENU

The programming menu is used to access the MEC 20's programmable
functions such as time delays, analog fault settings, digital fault settings
and calibration .

Access to the programming sub-menus may only be obtained with a
security password number. The sub menus are organized as follows:

PROGRAMMING MENU =g NO
— YES

PASSWORD
LCD DISPLAY

o PROGRAM MENU?-:
L NOe
® Displays two messages that may be toggled between YES and 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 and
a valid password number is entered.

8.3. SEQUENCE OF OPERATION

8.3.1. GENERAL

The MEC 20 Engine-generator controller is designed to start and stop an
engine from either a local ("manﬁal”) or remote (“automatic”y command.
When this command is issued, the controller issues a run and crank
output signal. The controller then monitors engine speed and when crank
disconnect speed is reached, the crank signal is terminated. While the
engine accelerates to normal speed, the controller continuously monitors
. the engines speed signal. Should the engine speed exceed the
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maximum predetermined setpoint, the overspeed shutdown fault circuit

will activate, terminating the run signal. In addition to overspeed
shutdown, the engine controller alsc monitors many other engine
protection circuits and should they be activated, the engine will be
stopped and/or alarm initiated. The engine will automatically stop for any
shutdown condition, or when the remote and/or local start signal is
removed. The engine controller operation includes time delay circuits for
normal operating conditions such as start delays, cooldown and cranking:
periods.

8.3.2. MANUAL START/STOP SEQUENCE

When the controller's “RUN" push-button on the front faceplate keypad is
pressed, an ENGINE START DELAY timer will be initiated. Note: The
start sequence will not be initiated if any shutdown fault condition is
present. Once the engine start delay time expires, an engine RUN and
CRANK output signa! will be initiated. Note: The RUN output may be
programmed to only energize when a start signal is initiated and an
engine speed signal is detected. Once the engine starts to turn over and

begins to accelerate to nominal speed, the controllers speed sensor will
terminate the CRANK output when engine speed reaches approximately
20% speed (i.e. CRANK DISCONNECT speed setpoint). Immediately
upon reaching crank disconnect speed, the controller will initiate the
BYPASS DELAY time delay function. Following the BYPASS DELAY
time period (typically 10 seconds) all fault circuits programmed as
BYPASS DELAY-YES will be activated. Note: Al fault circuits
programmed as BYPASS DELAY-NO are continuously armed
irrespective of any operation sequence.

When the controllers “OFF" push-button on the front keypad is
depressed, the controllers RUN output will be immediately terminated
which will initiate the engine to stop.

8.3.3. AUTOMATIC START/STOP SEQUENCE
When the controller is selected for automatic operation (via the front
keypad push-button), the engine will automatically start upon activation of
the remote start contact input. Note: The remote start signal may be .
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programmed to initiate a start sequence upon contact closure or contact
. opening. Once the remote start signal is activated, the engine will start
as per the sequence of operation described for the manual start
sequence.
The automatic stop sequence will be initiated by removal of the remote
start signal. Once the start signal is removed, a cooldown delay function
will be initiated. Once the cooldown time delay period expires (typically
programmed for 5 minutes), the controllers RUN output will be
immediately terminated which will initiate the engine to stop.

8.3.4. AUTOMATIC FAULT SHUTDOWN SEQUENCE

When a fault circuit is programmed as a SHUTDOWN, the engine will
immediately stop once the fault circuit is activated. Note: A specific
shutdown fault may be programmed with a definite time transient delay
period that must expire before the shutdown is activated. The stop
sequence will cause the controllers RUN cutput to be immediately
terminated which will cause the engine to stop.

. 8.4. CONTROL PUSH-BUTTONS

The following control push-buttons are located on the front faceplate keypad.

8.4.1. RUN/OFF/AUTO/LOAD TEST

8.4.1.1. RUN
In this position, the engine will start and operate continuously
providing no shutdown circuits are active. All protective circuits
will be operative in this mode. There will be no cooldown cycle at
the end of a manual run sequence.

8412 OFF
This position immediately stops the engine and locks it out from
operation. The OFF position also allows any shutdowns to be
reset.

'8.4.1.3. AUTO
in this position, starting and stopping of the engine will be
controlled by a remote contact. When the remote start signal is
removed the engine will continue to run for the cooldown period
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8.4.2.

8.4.3.

(if selected) then stop. Re-selecting the Off position will stop the .
engine immediately, even if the cooldown period is not complete.
8.4.14. LOADTEST

of the programmable ,6Jtput contacts lis
cont" gured for Loadb Test and a remote'

In this position, a signal will be issued to a remote transfer switch
to permit an automatic engine start and locad transfer. Once
initiated, the engine will receive a start signal from the transfer
switch and upon the generator reaching nominal voltage and
frequency levels, a load transfer will be initiated. The generator
set will remain running on load until a different operating mode is
selected or the generator set develops an alarm or shutdown
condition.

EMERGENCY STOP PUSH-BUTTON

This push-button will cause the engine to immediately stop and be locked
out from operation. The engine cannot be restarted in this mode until the
controller has been reset.

FAULT RESET FUNCTION

To initiate a fault reset function, both “INCREMENT" and “ENTER” push-
buttons must be simultaneously pressed. This function resets the
controller when in a shutdown mode.

PMOA4T -Rev.7.00/12101
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8.4.4. HORN SILENCE FUNCTION

To initiate a horn silence function, both “EXIT" & “‘DECREMENT" push-
buttons must be simultaneously pressed. This function will silence the
audible alarm horn without resetting the fail condition.

A N . ", - . N .o . s
TR - : B - Sava e e e . PRI .
Fo T NOTEST A o

- ~ L .

The MEC 20 controller ‘may’ be programmed for.
automatzc horn s:lenczng aﬂer a desn‘ed time- de!ay

penod Refer to. the programmtng mstructlons for

b

further lnformation

——

8.4.5. LAMP TEST

A lamp test feature is provided to test all software controlled LED lights
as well as the LCD display. To activate the lamp test feature,
simultaneously push the INCREMENT and DECREMENT push-buttons.
The LED’s and LCD display will iltuminate for approximately 2 seconds
then return to their original status. Note: The emergency stop LED will
not be activated by a software initiated test as it is controlled via
independent hardware circuitry only.

9. PROGRAMMING INSTRUCTIONS

9.1.

SECURITY PASSWORDS

Access to the programmable parameters of the MEC 20 Controller is via a
security password number. Three security password levels are provided as
described below:

9.1.1. READ ONLY MODE

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

9.1.2, 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).

PMO4T Rav 7 60112101
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9.1.3. MASTER READ / WRITE MODE
User can view/modify any programming parameter as well as view/modify
the security password level numbers. Contact TTI factory for master
password if required.

To enter the programming mode, follow the procedure as shown:

PRoGRAM wENU? ]

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

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

PMO4T “Rev. T 00/12/01
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. __BASIC PROGRAMMING OPERATION

Once the correct password number is entered, the user may choose one of four
separate programming menus as shown below:

v

MAIN MENU LOOP

ANALOG FAULT MENU LOOP

DIGITAL FAULT MENU LOOP

CALIBRATION MENU LOOP
Yy

The MAIN MENU message will be displayed immediately upon entering the
programming mode. To select the desired programming menu, press the
INCREMENT push-button to scroll through the available menu types and once
displayed, press the ENTER push-button to select the specific program menu.
When the programming mode is accessed, the;programming parameters will be
displayed in the same order as the Programming Sheets. 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 loops.

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.

Sl ./ NOTE;
if the programmlng’

ode lS termlnated

3»,

before the !ast change had been enteredi

the programm[ng parameter wuli remain;
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To exit the programming mode, press the EXIT push-button and hold for two

seconds.

9.3. MAIN PROGRAMMING MENU

The main programming menu contains general system configuration
programming such as system input voltages, currents, transformer ratios, as well
as standard operating time delay functions. The programming prompts are listed
in order as they appear in the MEC 20 software. To program the specific MAIN

MENU items, refer to the following descriptions:
9.3.1. NODE ADDRESS

Set to unique controlier address (1-255) for use with network connected

MEC 20 controliers.

Note: This programming feature is only active when the remote
communication option is enabled. Default setting for single MEC 20

applications is 1.
9.3.2. 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.
9.3.3. SYSTEM FREQUENCY

Set to nominal system frequency of either 50 HZ or 60 HZ.
9.3.4. SYSTEM PHASES

Set to match the power distribution system used on the generator set (i.e.

either single phase or 3 phase system).
9.3.5. VOLTAGE SENSING RATIO

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

600:120 transformers, enter a number of “57).

9.3.6. CURRENT SENSING RATIO

For current sensing wiring connections from current transformers (CT's),
enter the calculated CT ratio (e.g. when using a 600:5 CT, enter a

nurmber of “120").
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: 9.3.7. TEMPERATURE SCALE

. Select the desired type of engineering units for the engine temperature
display and analog setpoints as provided: Degrees Fahrenheit or
Degrees Celsius.

9.3.8. PRESSURE SCALE

Select the desired type of engineering units for the engine pressure
display and analog setpoints as provided: Pounds per square inch (PSI)
or Kilopascals (KPA).

9.3.9. START DELAY

Select desired engine start delay time in seconds. If engine start delay is
not required, set to zero.

Note: If preheat and /or prelube functions are utilized, the engine start
delay time should be set as required for these functions.

9.3.10.CRANK TIME

Select desired cranking time in seconds. |If cycle cranking is selected,
. this time will be the crank time period on each attempt.

9.3.11.REST TIME

Select desired rest time between cranking attempts. (Only valid if
multiple crank attempts are selected).

Note: This value will be ignored if only one attempt has been
programmed.

9.3.12.STARTER RE-ENGAGE DURATION

This feature will check for a speed signal while cranking. If no speed
signal is sensed, the controller assumes that the engine starter is not
turning the engine over (for whatever reason), and disengages it after the
programmed time delay, and re-engages it again. This process will
repeat until a speed signal is sensed or cranking time expires, whichever
occurs first. If a speed signal is sensed, the cranking output will be
maintained until the unit starts or an overcrank condition occurs. Set time
in seconds for desired sampling period, i.e. a setting of 5 seconds will
: attempt cranking for 5 seconds after which time if no speed signal is
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detected, the crank output will be removed for a preset 1 second delay
before re-engaging.

Note: This action is more than a cycle cranking function and is independent of
the number of attempts selected, therefore, the “crank™ time should be

considered. To disable this feature, set to zero.

9.3.13.NUMBER OF CRANK CYCLES

Set to the number of cranking cycles required. (Zero wiil default to one.)

9.3.14.BYPASS DELAY

This setting is the time period that affected Alarm or Shutdown inputs will
be ignored after crank disconnect, allowing the engine to settle into its
normal operating mode (i.e. proper oil pressure, etc.). This is typically set
to 10 seconds.

9.3.15.COOLDOWN TIME

Set to desired cooldown time in minutes. Up to 999 minutes of cooldown
time may be programmed. Set to zero if not required.

9.3.16.NOMINAL ENGINE RPM
Set to the nominal engine speed in revolutions per minute (RPM).

9.3.17.FLYWHEEL TEETH

Set to the number of ring gear teeth that is on the engine flywheel. The
magnetic pick-up must be installed to sense the same teeth for speed
sensing as programmed.

9.3.18.CRANK DISCONNECT SPEED
Set crank disconnect speed in percentage of nominal speed, i.e. 30% or
540 RPM on a 1800 RPM engine.

9.3.19.0VERSPEED

Set overspeed shutdown point in percentage of nominal speed (i.e. 110%
or 1980 RPM on a 1800 RPM engine).

9.3.20.0VERSPEED TRANSIENT DELAY
Select desired overspeed transient delay time in seconds. Time setting
may be entered in tenths of seconds.

PMOA7-Rev.7 00112101 - - »._ .~ siudn o w820y
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9.3.21. RUN OUTPUT FAIL-SAFE

. When selected, this feature will inhibit the run output until the controller
receives a speed sensing signal, thus preventing possible damage from
starting the engine with no speed sensing for crank disconnect and
overspeed. If selected, ensure that the speed signal is not less than
2.0Vac from the magnetic pick up while the engine is cranking. Note: If
this feature is disabfed, no overspeed protection or crank disconnect can
be provided if the speed signal fails. If the speed signal fails it is
recommended that backup crank disconnect protection and additional
overspeed protection is utilized.

The run output Farl safe feature wrll be‘
factory programmed as enabled A The user

!.;..

! _ng  this

TaboT

of thrs equ;pment may elect to‘;

feature dependent upon S|te ‘conditions: andf
does so attheir dlscretton N

. 9.3.22.L0SS OF SPEED SIGNAL

Select the desired action (i.e. alarm or shutdown) when a loss of speed
signal is detected. Note: A loss of speed signal must be detected for
longer than 2 seconds to initiate the desired action.

9.3.23.START INPUT POLARITY

The engine controller can be programmed to acknowledge a remote start
contact that either opens or closes to initiate a remote start condition.

9.3.24.COMMON FAIL FOR “NOT IN AUTO” FUNCTION

Use this function to select if a “common fail" alarm condition is to be
activated when the engine controller is not selected for “automatic”
operation.

9.3.25.PROGRAMMABLE QUTPUT CONTACTS

Select the desired function that will sctivate the designated
programmable relay output contact. One of the following functions may
be selected:

PMO4T Rov 7.00012107. .+ - .0 L o v o v g bt - D800 L w AT Vi i 2 2 - Thomson, Technology Inc:




- MEC 20 MICROPROCESSOR ENGINEIGENERATOR CONTROLLER '

Note: Programmable output contacts #5 and #6 are located on external
expansion output module as optionally available. Refer to Section #7.0
for additional information.

Energize to stop idie control

Lube (pre/post/cyclic lube Switch not in auto

Overcurrent Preheat

Ready status Run alarm

Air flap ATS test

Bypass complete Commeon alarm

Common fail ‘ Common shutdown
L ;;:'?*{i‘f’ ' CAUTION!!!

Tww..,-\,. Ry

S0 may cause severe equ:pment damage :
. N

9.3.26.AUTO CALLOUT
When the remote communication option is enabled, this programming
prompt will appear. The controller can be programmed for the desired
type of common fault (i.e. common shutdown, common fail or common
alarm) which will initiate an automatic call out to a remote communication
device,

9.3.27.POST-LUBE DURATION

Program the desired post lube duration in minutes (0 - 999) for postiube
duration function.

Note: Lube functions are disabled in Of and whenever the engine is
above crank disconnect speed.

9.3.28.CYCLE LUBE INTERVAL
A cyclic lube function can be set up to circulate oil through the engine
several times per day while the engine is not running. A non-zero post-
jube duration must be entered to enable the lube output. Select the
desired cycle lube interval {i.e. time on/ time off) in minutes (1-9999).

PM047. Rev 7 00112101 - -
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9.3.29.CYCLE LUBE DURATION

. Once the lube interval timer has expired it resets itself and starts the lube
pump for this time duration. If the cycle-fube duration is longer than the
lube interval, the pump will run continuously when the engine is not
running. The pre-lube output is also energized during the engine start
delay and crank cycles, and de-energized when the engine reaches
crank disconnect speed. Select the desired cycle lube duration (i.e. on
time) in minutes (0-999).

9.3.30.HORN DURATION

The homn duration can be programmed so that it will self silence.
Note: A setting of 0 causes the horn to sound continuously until the horn
silence is pressed or the alarm fault has cleared.

9.3.31.DISPLAY MENU TIMEOUT

The display menu can be programmed so it will be automatically
displayed after the selected time. This function is used to prevent the
programming mode from being continuously displayed in error.

¢ 9.3.32.BACK LIGHT TIMEOUT

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

9.3.33.RESET RUN HOURS

The controller’'s engine hourmeter may be reset to zero hours when yes
is programmed. Note: This programming prompt is only accessible
while using the “Master” programming security password.

9.4. ANALOG FAULT PROGRAMMING MENU

To program the controller's analog fault circuits, refer to the following
descriptions.

9.4.1. LEVEL

This setting determines the actual analog signal setpoint at which the
selected fault type will be activated. Note: For AC voltage fault circuits,
two levels (i.e. pick-up & drop-out ) must be programmed.
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.5. DIGITAL FAULT PROGRAMMING MENU

9.5

9.4.2, ACTION

This setting allows a fault circuit to be programmed as either an alarm or

a shutdown.

9.4.3. ALARM LATCH
If an alarm fault was programmed, it may be selected as a "latching”
alarm or “non-latching”. When “latching” is selected, it will not un-latch
until a reset command clears it. Note: This programming prompt only
appears if alarm faulis are programmed. Shutdown faults are
automatically set as (atching.

9.4.4. SHUTDOWN REMOTE RESET
Each shutdown fault circuit may be individually enabled for remote
resetting using the remote reset input to the MEC 20. This will permit
some shutdowns, such as low oil pressure, to keep the engine locked out
even if a remote reset command is issued.

9.4.5. BYPASS ON START DELAY _
This allows the alarm or shutdown circuit to be disabied until after the
bypass timer has expired. Fault circuits that are not delayed will be
enabled at all times (i.e. engine running or stopped).

9.4.6. TRANSIENT DELAY TIMES

This aliows the selected fault circuit to be inhibited from being activated
until the specified time delay period has expired. Delay tirmes from 0.0 to
999.9 seconds are available by entering the time required.

To program the controller's digitai fault circuits, refer to the foliowing
descriptions.
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9.5.1.

9.5.2.

DIGITAL FAULT LABEL

To select the desired fault label description, use the "increment” key to
scroll through the available labels. The digital fault labels are stored in

non-volatile memory and are as foliows:

AIR DAMPER TRIPPED

BAT CHARGER INPUT FAIL

BAT CHRG TROUBLE
BREAKER TRIPPED

DC FAIL

FAILED TO SYNC

GEN BREAKER OPEN
GROUND FAULT

HIGH BEARING TEMP
HIGH COOLER VIBRATION
HIGH ENGINE TEMP
HIGH ENGINE VIBRATION
HIGH FUEL LEVEL

HIGH OIL LEVEL

HIGH OIL TEMP

HIGH WINDING TEMP
IDLE®

LOW COOLANT LEVEL
LOW ENGINE TEMP
LOW FUEL LEVEL
LOW FUEL PRESS
LOW OIL LEVEL

LOW OIL PRESSURE
OVERSPEED
OVERVOLTAGE
REMOTE EMERG.STOP
REVERSE POWER
UNDER VOLTAGE

®\dle fault label is optional and may be factory ordered only.
Once the desired fault label is selected, press the “enter” key to accept

the selection.

?l ,s::"; :;“;=,- el WARNING!!!w

eqmpment damage L

ACTION -

This setting allows a fault circuit to be programmed as either an alarm or

a shutdown.

JEE L siey ni\w.
,,,,,

Note: All activated alarm and shutdown faults will energize the “common

fail' circuit and sound the alarm horn.
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9.6

9.5.3. ALARM LATCH
If an alarm fault was programmed, it may be selected as a “latching” .
alarm or “non-latching”. When latching is selected, it will no unlatch until
a reset command clears it. Note: This programming prompt only
appears if alarm faults are programmed. Shutdown fauits are
automatically set as latching.

9.5.4. SHUTDOWN REMOTE RESET
Each shutdown fault circuit may be individually enabled for remote
resetting using the remote reset input to the MEC 20. This will permit
some shutdowns, such as low oil pressure, to keep the engine locked out
even if a remote reset command is issued.

9.5.5. POLARITY

This setting allows the digital fault circuit to be set for Open to Fail or
Close to Fail sensing contacts.

9.5.6. BYPASS ON START DELAY
This aliows the alarm or shutdown circuit to be disabled until after the
bypass timer has expired. Fault circuits that are not delayed will be
enabled at all times (i.e. engine running or stopped).

9.5.7. TRANSIENT DELAY TIMES
This allows the selected fault circuit to be inhibited from being activated
until the specified time delay period has expired. Delay times from 0.0 1o
996.9 seconds are available by entering the time required.

.6. CALIBRATION MENU

9.6.1. GENERAL
All analog sensing circuits are factory calibrated before shipment of the
unit. Should field calibration of any analog sensing circuit be required,
the following procedure may be used.

PM047 Rav 7 00i12i01
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. L SR WARNINGH e
Voltage and current ~sensmg crrcuits are capable of Iethal voltages
whde energrzed Standard safety procedures should be followed
and ‘be performed by quahf' ed personnel only Fa:lure to do so may
cause personal injury andlor death: >, 117 Fere s L

To access the MEC 20’s software programming loop, select the program
menu, enter the YES prompt, then enter readfwrite security password
level (or higher).

Once the programming menus have been accessed, press the
INCREMENT push-button to scroll to the calibration menu loop and press
the ENTER push-button.

9.6.2. VOLTAGE SENSING CALIBRATION

vous AB"’ ZERO‘”
99° . §OOV®

® Displays the generator’'s phase voltages to 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
voltage sensors, the ZERO function must be calibrated before the
SPAN function.

® Displays the actual voltage measurement that will be the same value as
shown on the MEC 20 display menus for generator supply. This
voltage reading may be calibrated higher or lower by changing the
correction factor number.

9.6.3. VOLTAGE CALIBRATION PROCEDURE

S L NOTE: ,
To accurately calzbrate he MEC# 205

»

;voltage sensors an external test vo!tage
‘meter IS reqmred,,w\mth an accuracy of O 5%

* s‘ 9

. orbetter,” 0L i W0 E
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Note: Zero Calibration must be completed before Span Calibration. .
To calibrate the generator supply voltage sensors, perform the following

procedure:

9.6.3.1.ZERO CALIBRATION

Connect an external AC voltmeter of adequate voltage range and
accuracy to the MEC 20 controller terminals associated with the
voltage phases to be calibrated. With the generator stopped,
confirm there is Zero voits on the phases to be calibrated.

In the programming mode, scroll to each of the desired generator
supply voltage phases with the ZERO function selected.

Use the INCREMENT or DECREMENT push-buttons to adjust the
correction factor number to 127.

Scroll to each of the desired generator supply voltage phases with
the SPAN function selected.

Use the INCREMENT or DECREMENT push-buttons to adjust the
correction factor number to 127.

Scroll back to the ZERO function and 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.

With the correct voltage displayed, press the ENTER push-button
to accept the correction factor number. Record the correction
factor number on the MEC 20 programming sheet for future
reference.

Repeat the above procedure for all remaining phases of the
generator supply as required.

9.6.3.2.SPAN CALIBRATION

Energize the generator supply voltage to the controlier at nominal
fevel. Note: it may be necessary to program the optional under
and over voltage shutdowns as alarms to ensure the generator
will continue to operate during calibration. Caution must be taken
to ensure the generator output voltage is set within nominal limits.
In the programming mode, scroll to the desired generator supply
voltage phases with the SPAN function selected. .

PM047 Rev7 00i12i01
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. Connect an external AC voltmeter of adequate voltage range and
accuracy to the MEC 20 controller terminals associated with the
voltage phases to be calibrated.

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 personnel injury andlor death.

Use the INCREMENT or DECREMENT push-buttons to adjust the
correction factor number while observing the displayed voltage
level on the MEC 20. Adjust the correction factor number to
obtain an identical voltage reading as measured with the external
AC voltmeter.
With the correct voltage displayed, press the ENTER push-button
to accept the correction factor number. Record the correction
. i factor number on the MEC 20 programming sheet for future
reference if required.
Repeat the above procedures for all remaining phases of the
generator supply as required.

. LR E
P P O

Gowons NotE: e
.Once the span cailbratlon settlng has been

'completed re-conf rm the zero cailbratlon
potnts ki the zero cahbratlon setpomt
needs further ad]ustment th span

callbratlon point: must also be re callbrated

9.6.4. CURRENT SENSING CALIBRATION

cu RRENT A"’:»ZER‘O“’ ;
99@ “350A8:":

. ® Displays the generator’s load current (phase A, B or C) to be calibrated.

PR
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? Displays the type of calibration function, either ZERO or SPAN.

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

® Displays the actual current measurement that will be the same value as

shown on the MEC 20 display menus for generator supply. This current
reading may be calibrated higher or lower by changing the correction
factor number.

9.6.5. CURRENT CALIBRATION PROCEDURE

%

ammeter and current clam

.
KN

an.accuracy,of.0.5% or'better:" . L.t s

Note: Zero calibration must be completed before span calibration.

To calibrate the generator supply current sensors, perform the following
procedure:

9.6.5.1.ZERO CALIBRATION

Connect an external AC ammeter with current clamp of adequate
current range to the MEC 20 controller terminals associated with
the current phases to be calibrated. With the generator stopped,
confirm there is “0” current on the phases to be calibrated. In the
programming mode, scrofl to each of the desired generator supply
current phases with the ZERO function selected.

Use the INCREMENT or DECREMENT push-buttons to adjust the
correction factor number to 127.

Scroll to each of the desired generator supply current phases with
the SPAN function selected.

Use the INCREMENT or DECREMENT push-buttons to adjust the
correction factor number o 127.
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Scroll back to the ZERO function and use the INCREMENT or
. DECREMENT push-buttons to adjust the correction factor number

while observing the displayed current level. Adjust the correction

factor number just until “0" amps on the display is obtained.

With the correct current displayed, press the ENTER push-button

to accept the correction factor number. Record the correction

factor number on the MEC 20 programming sheet for future

reference.

Repeat the above procedure for all remaining generator current

phases.

9.6.5.2.SPAN CALIBRATION

Apply 50%-100% load to the generator set. Note: It is
recommended to load the generator set to 100% rated load for
calibration purposes to obtain good accuracy throughout the full
span of operation.

o NOTE: % . = T
. Do not exceed the current ratmg of the CT
Non-linear output of the cT w:ll result when
the, secondary current exceeds 5 _,amps
_and ~will s:mllarly effect the MEC 20
dtsplayed values. -

In the programming mode, scroll to the desired generator supply
current phases with the SPAN function selected.

Connect an external AC ammeter and current clamp of adequate
current range to the MEC 20 controller terminals associated with
the current phases to be calibrated.

PMO4T Rev7.00112101 - .. . . . & ool w83 i LA T el 7 L Thomson Technology Inc:
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cause personnel m}ury andlor deati‘h'

Use the INCREMENT or DECREMENT push-buttons to adjust the
correction factor number while observing the displayed current
level on the MEC 20. Adjust the correction factor number to
obtain an identical current reading as measured with the external
AC ammeter.

With the correct current displayed, press the ENTER push-button
to accept the correction factor number. Record the correction
factor number on the MEC 20 programming sheet for future
reference if required.

Repeat the above procedures for all remaining generator current
phases.

.0 NomE: - ¢
Once the. span calrbratlon sethng has been

completed re-conflrm the zero cahbratnon
pomts If the zero callbratlon setpomt
,needs *further ,,ad;ustment the Span
.callbratlon pomt miuist also be re-cahbrated E

9.6.6. BATTERY VOLTAGE CALIBRATION

BAT VOLTS SPAN‘B ‘

® Displays the type of calibration function (SPAN).
® Displays the calibration correction factor number (0-255) used to
obtain the correct voltage reading.

PMO047 -Rev 7 00112101 7.
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MEC 20 MICROPROCESSOR ENGINE/GENERATOR CONTROLLER

® Displays the actual battery voltage measurement that will be the
. — same value as shown on the MEC 20 display menu. This voltage
reading may be calibrated higher or lower by changing the correction

factor number,

9.6.7. BATTERY VOLTAGE CALIBRATION PROCEDURE

P,

ax . « ae - - -t o - Faro b o
Bt G e » . - P

e

D 5% or better

To calibrate the battery voitage sensor, perform the following procedure:

9.6.7.1.SPAN CALIBRATION

Energize the battery supply voitage to the controller and connect
the external test DC voltmeter to the battery terminals, B+ and B-.
In the programming mode, scroll to the battery span calibration

point

. Use the INCREMENT or DECREMENT push-buttons to adjust the
correction factor number while observing the displayed battery
voltage level on the MEC 20. Adjust the correction factor number
to obtain an identical voltage reading as measured with the
external DC voltmeter.
With the correct voltage displayed, press the ENTER push-button
to accept the correction factor number. Record the correction
factor number on the MEC 20 programming sheet for future
reference if required.

9.6.8. ENGINE TEMPERATURE & OIL PRESSURE CALIBRATION

ENG!NE TEMP Mlil'\lm
: 127° 95 deg C°

® Displays the type of calibration function, either MIN or MAX.
?® Displays the calibration correction factor number (0-255) used to
. obtain the correct Temperature or Pressure reading. Note: To

PMO47 Rev700M210- - » . . . . 07 woow i o B8 T Do L T Thomson Techhology inc.
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correctly calibrate the temperature or pressure sensors, the MAX
function must be calibrated before the MIN function.

? Displays the actual temperature or pressure measurement that will be
the same value as shown on the MEC 20 display menus. This
reading may be calibrated higher or lower by changing the correction
factor number.

9.6.9. TEMPERATURE / PRESSURE CALIBRATION PROCEDURE

Engine temperature and oil pressure calibration differs from all the other
analog calibrations as they have a maximum and minimum calibration.
The maximum calibration value must be adjusted first then the minimum.
This maximum and minimum calibration procedure must be repeated
2 - 3 times as the adjustments interact with each other.

for M:nIMax
TQNCREMENT

decrease and v:ce versa*for DECREMENT ;

Calibration resistors are provided on the MEC 20 printed circuit board to
calibrate the MEC 20. The actual engine senders are disconnected for
the calibration process. The calibration resistors are required to
represent values known for given temperatures or pressures. The
calibration resistors are connected to the sensing circuits only when
jumper clips are temporarily added to the MEC 20 circuit board.

e L CAUTIONIN i
All calibratmn jumper clips must be: removed
pnor to placmg the equment mto nofmal

PMO47 Rev 7 0011201 . -
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Refer to the Analog Temperature and Pressure Calibration Table for
resistance values and corresponding temperature and pressure values.
The maximum calibration point for each of these analog points will be
150°C and 150 PSI respectively. The minimum calibration point for each
of these analog points will be 0°C and 0 PSI respectively. The starting
calibration correction factor numbers for the maximum and minimum
points should be 127. When determining the maximum value, the
midpoint between 149 and 151 (true 150) must be determined. When
determining the minimum value, this should be just at zero (one
additional decrement key stroke will cause the one fo appear). This
adjustment may have to be repeated several times to ensure accurate

calibration.
Engine Sensor Oil Sensor
Temperature  Resistance Pressure Resistance
°F °C {Ohms) KPA PSi {Ohms)
392 200 20 1379 200 20
374 190 24 1310 190 23
356 180 28 1241 180 26
338 170 33 1172 170 29
320 160 39 1103 160 33
302 150 46 1034 150 38
284 140 55 965 140 42
266 130 65 896 130 48
248 120 76 827 120 54
230 110 90 758 110 62
212 100 106 689 100 70
194 90 147 621 80 79
176 80 197 552 80 89
150 70 230 483 70 101
140 60 426 414 60 114
122 50 622 345 50 127
104 40 952 276 40 142
86 30 1486 207 30 160
68 20 2322 138 20 183
50 10 3644 69 10 206
32 0 6284 0 0 241

ANALOG TEMPERATURE AND PRESSURE CALIBRATION TABLES

PMO47 Rev.7 00112/01. . |
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LI MEC 20 MICROPROCESSOR ENGINEIGENERATOR CONTROLLER -

With the oil pressure senders installed, oil pressure may indicate
pressure without the engine running. Adjust the minimum correction
value to just obtain zero. Maximum calibration should not require further
adjustments.

If a discrepancy in oil pressure readings is noted, a gauge of known
calibration should be used for verification at a similar location in the main
oil gallery. This should be located after the oil filters.

Engine temperature can be verified at room temperature and stable

operating temperature. Note: The MEC 20 responds very quickly to
temperature changes. If an analog meter is used for verification, the
temperature must be allowed to stabilize so the analog meter reading will
have any relative meaning. The meter used for verification, must be of

" known calibration and it is extremely important that it be mounted in the

same physical location to have any validity.

The best full scale readings will be given with maximum and minimum
seftings over a wide range. Using the senders over a narrow range will
not provide highly accurate readings.

9.6.9.1. TEMPERATURE MAX CALIBRATION PROCEDURE

Disconnect the engine mounted temperature sender signal wire

and temporarily connect the calibration jumper clip for

temperature (between pins MX and T).

Energize the MEC 20 with DC control power to terminals B+ and

B-. In the programming mode, scroll to the temperature

calibration screen with the MAX function selected.

Use the INCREMENT or DECREMENT push-buttons to adjust the

correction factor number to 127.

Scroll to the temperature calibration screen MIN function selected.

Use the INCREMENT or DECREMENT push-buttons to adjust the

correction factor number to 127.

Scroll back to the MAX function and use the INCREMENT or

DECREMENT push-buttons to adjust the correction factor number

while observing the displayed temperature. Adjust the correction

factor number to obtain 150°C on the display.

With the correct temperature displayed, press the ENTER push-
' button to accept the correction factor number. Record the

PMD47 Rev 700112101 - - +
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. correction factor number on the MEC 20 programming sheet for
future reference.

. 9.6.9.2. TEMPERATURE MIN CALIBRATION

Once the MAX calibration procedure has been completed, de-
energize DC control power and move the temperature calibration
jumper clip between MN and T.
Energize the MEC 20 with DC control power to terminals B+ and
B-. In the programming mode, scroll to the MIN function and use
the INCREMENT or DECREMENT push-buttons to adjust the
correction factor number while observing the displayed
temperature. Adjust the correction factor number to obtain 0°C on
the display.
With the correct temperature displayed, press the ENTER push-
button to accept the correction factor number. Record the
correction factor number on the MEC 20 programming sheet for
future reference.
Repeat the MAX and MIN calibration procedure several times to
. | ensure each calibration setting has not effected the other setpoint.

GoALl U NOTER e
Do not use the mmal preset va!ues of 45127
once " the fi rst callbration procedure has

been completed. .

Once the calibration procedure has been completed, remove the
temperature calibration jumper clip and reconnect the engine
sender signal wire. The analog alarm setpoint should then be
verified for correct operation before use.

9.6.9.3.0/L PRESSURE MAX CALIBRATION PROCEDURE

Disconnect the engine mounted oil pressure sender signal wire
and temporarily connect the calibration jumper clip for pressure
{between pins MX and P).

PMO4T Rev 70012101 . v v nar e B B9 Al BTG e
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Energize the MEC 20 with DC control power to terminals B+ and
B-. In the programming mode, scroll to the oil pressure
calibration screen with the MAX function selected.

Use the INCREMENT or DECREMENT push-buttons to adjust the
correction factor number to 127.

Scroll to the oil pressure calibration screen MIN function selected.
Use the INCREMENT or DECREMENT push-buttons to adjust the
correction factor number to 127.

Scroll back to the MAX function and use the INCREMENT or
DECREMENT push-buttons to adjust the correction factor number
while observing the displayed oil pressure. Adjust the correction
factor number to obtain 150 PSI on the display.

With the correct oil pressure displayed, press the ENTER push-
button to accept the cerrection factor number. Record the
correction factor number on the MEC 20 programming sheet for
future reference.

9.6.9.4.0/L PRESSURE MIN CALIBRATION

Once the MAX calibration procedure has been completed, de-
energize DC control power and move the pressure calibration
jumper clip between pins MN and P. Energize the MEC 20 with
DC control power to terminals B+ and B-.

In the programming mode, scroll to the MIN function and use the
INCREMENT or DECREMENT push-buttons to adjust the
correction factor number while observing the displayed oil
pressure. Adjust the cormrection factor number to obtain 0 PSI on
the display.

With the correct oil pressure displayed, press the ENTER push-
button to accept the correction factor number. Record the
correction factor number on the MEC 20 programming sheet for
future reference.

Repeat the MAX and MIN calibration procedure several times to
ensure each calibration setting has not effected the other setpoint.

PM047 Rev 7 0012101 -
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EEN

lo not ‘use gthe [nmaI: preget values ofwa 27
'once the f rst callbrapon procedure has

S T

been: compieted "';;v*_:,,\ e T

Once the calibration procedure has been completed, remove the
pressure calibration jumper clip and reconnect the engine sender
signal wire. The analog alarm setpoint should then be verified for
correct operation before use.

= - & b
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10. PROGRAMMING SHEETS
10.1. _SUMMARY CONFIGURATION DATA SHEET
SUMMARY CONFIGURATION DATA SHEET
WORK ORDER # REV. REV. DATE
INITIATED BY FACTORY DEFAULT PROGRAM #
DATE PROJECT NAME
| SYSTEM AC VOLTS PHASES FREQUENCY DC VOLTAGE

0O AC VOLTAGE 0O AC CURRENT O FREQUENCY [0 TACHOMETER

O ENGINE TEMPERATURE O OIL PRESSURE DO BATTERY VOLTAGE

00 HOURMETER

Fey

[ATS Test {Faciory default; 7.

unless otherwise specified)

External Digital Input #2
External Digital Input #3
| Extemnai Digital Input #4

FAULT NAME INPUT TYPE
Overcrank Shutdown Internal
Loss of Speed Signal Shutdown | Internal O Undervoltage {Analog)
Overspeed Shutdown Internal O Overvoltage (Analog)
Switch Not In Auto Alarm Intemmal O Under Frequency (Analog)
Low Battery Voltage Alarm Analog (DG Voits) O Over Frequency (Anailog)
High Battery Voltage Alarm Analog {DC Volts) O Overcurrent (Analog)
Weak Battery Alarm Analog (DC Volts)
Low Engine Temp. Alarm Anzlog (Temp. Sender)
High Engine Temp. Alarm Analog (Temp. Sender) OUTPUT NAME CUTPUT TYPE
Low Oil Pressure Alarm Analog (Press. Sender) Run Form A
Emergency Stop Internal/External Crank Form A

= 55 External Digital Input #1 Common Fail Form C

Programmable #1 - Form C

OUTPUT TYPE

INPUT TYPE OUTPUT FUNCTION
External Digital Input #5 |
Extemal Digital input #6 O

External Digital input #7
"| External Digital Input #8
External Digital Input #9
1 External Digital Input #10
4 External Digital Input#'l"l
4 External Digital Input #12

O Engine |dle Control
0O Cycle Lube

0 Remote Communications
O Expansion Output Module

| Programmable #2 - Form C

Programmable #3 - Form C
Programmable #4 - Form C

PMO4T. ‘Rev.? 00M2101 i . i oo
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. 10.2. MAIN CONFIGURATION
MAIN PROGRAMMING MENU
NODE ADDRESS REMOTE COM OPTION
XXX 1-255
SYSTEM VOLTAGE LINE TO LINE VOLTAGE
XXXXX VAC 120-15000VAC
SYSTEM FREQUENCY
50HZ/60HZ TOGGLE BETWEEN 50/60 HZ
SYSTEM PHASES
1 PHASE/3 PHASE TOGGLE BETWEEN 1 & 3 PHASE
VOLTAGE SENSING VOLTAGE SENSING PT RATIO
RATIO XXX ENTER NUMBER 1-208 (1=DIRECT)
CURRENT SENSING CURRENT SENSING CT RATIO
RATIO XXX ENTER NUMBER 1-999 (1=DIRECT)
TEMPERATURE SCALE
DEG C/DEG F TOGGLE BETWEEN DEG C/DEG F
PRESSURE SCALE

. PSI/KPA TOGGLE BETWEEN PSI/KPA
START DELAY
XXX SECONDS 0-999 SECONDS
CRANK TIME
XX SECONDS 0-99 SECONDS
REST TIME
XX SECONDS 0-99 SECONDS
STARTER RE-ENGAGE
DELAY XX SECONDS 0-99 SECONDS 0=DISABLED
NUMBER OF CRANKS
XX 0-99 TIMES 0=CONTINUOUS
BYPASS DELAY
XX SECONDS 0-99 SECONDS
COOLDOWN DELAY
XX MINUTES 0-99 MINUTES
NOMINAL RPM
XXXX RPM 0-4000RPM

. FLYWHEEL TEETH ENGINE SPEED SENSING VIA MAGNETIC PICK UP

PMM?REVTOO,”Z(O"‘“,:; s :.f'“ L ST ":, ;%Ej"‘;‘; borenl wan

SR E R e e
= B Ty R R EIE
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MAIN PROGRAMMING MENU

XXX 0-999 TEETH
CRANK DISCONNECT

XX PERCENT 0-100%
OVERSPEED

XX PERCENT 100-150%
OVERSPEED TRANSIENT

XX SEC 0.0-9.9 SEC
RUN OUTPUT

FAIL SAFE YES/NO

TOGGLE BETWEEN YES/NO

RUN OUTPUT FAIL SAFE

LOSS OF SPEED SIGNAL

SHUTDOWN TOGGLE BETWEEN ALARM/SHUTDOWN
ALARM/SHUTDOWN

START INPUT POLARITY REMOTE START CONTACT LOGIC TYPE
OPEN/CLOSE TOGGLE OPEN OR CLOSE

COMMON FAIL FOR

NOT IN AUTO YES/NO

TOGGLE BETWEEN YES/NO

PROG OUTPUT 1

ATS Test (Factory default, unless otherwise specified)

OPTION 1-15 1-DISABLED
2-ENERGIZE TO STOP
3-IDLE

PROG OQUTPUT 2 4-LUBE

OPTION 1-15 5-NOT IN AUTO
6-OVERCURRENT
7-PREHEAT

PROG OUTPUT 3 8-READY

OPTION 1-15 9-RUNNING
10-AIR FLAP
11-ATS TEST

PROG QUTPUT 4

12-BYPASS COMPLETE

OPTION 1-15 13-COMMON ALARM
PROG OUTPUT 5 14-.COMMON FAIL
OPTION 1-15 15-COMMON SHUTDOWN
PROG OUTPUT 6

OPTION 1-15

POST LUBE DURATION

PMO47 Rev7 00112101 .+ v o G- 15d sy et
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. MAIN PROGRAMMING MENU

XXX MINUTES 0-999 MIN
CYCLE LUBE INTERVAL
XXXX MINUTES 1-9999 MIN
CYCLE LUBE DURATION
XXX MINUTES 0-999 MIN
HORN DURATION
XXX SECONDS 0-999 SEC (0=CONTINUOUS)
DISPLAY MENU
TIMEOUT XXX SEC 60-999 SEC
BACKLIGHT TIMEOQUT
XXX SEC 0-999 SEC
RESET RUN HOURS ACCESS VIA MASTER PASSWORD ONLY
YES/NO TOGGLE YES/NO,

PMO47 Rev7 00M2101 ... " -t PtV Lo T8 el N 0 T 1 L Thomson Technology Inc.
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10.3. ANALOG FAULT PROGRAMMING MENU

ANALOG FAULT PROGRAMMING MENU -
Coraur |homeur | Raurs T Csereoint; | Smsoing. 2L acrion' | Avarse Laron| Stitoown | aveass on 1| rransiEt.
NAME /| ANALOG TYPE| - E=ENABLE " | LEVEL | .. LEVEL-"I|S=sHUrnown| . veves. ‘| ZRemoTE .| “starr  ['oELAY (38T
T e o | - oisasLe | s pick-ur) -] (oR A Neno | Reser | s I .
e b TR A “o mry=ves - o] o
BT IR RN : d ™= VT
UNDER AC D
VOLTAGE [VOLTAGE
OVER AC D
VOLTAGE |VOLTAGE
UNDER AC FREQ n)
FREQ )
OVER  |ACFREQ D
FREQ
QVER AC D
CURRENT [CURRENT
WEAK bCc E N/A A Y _ N 3.0
BATTERY |VOLTAGE
LOwW DC E N/A, A N - N 120.0
BATTERY |VOLTAGE
VOLTAGE
HIGH DC E N/A A N _ N
BATTERY [VOLTAGE
VOLTAGE
LOW TEMP E N/A A Y _— N 120.0
ENGINE SENDER
TEMP
HIGH ENG |[TEMP E N/A A Y — Y 20
TEMP #1 |SENDER
ALARM
LOW Qli. |PRESS E N/A A Y Y 2.0
PRESS#1 |SENDER
ALARM
PMO4T Rev7.00M2i01 -~ . L cin,c e 0 TRAT6 el ‘cy.. i .7-+. Thomson Technology Inc:
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DIGITAL FAULT PROGRAMMING MENU

el D wn

= Pmput < FAULT [ AcTiON: T AUARM. ‘| SHUTDOWN | POLARITY | BYPASS ON/| TRANSIENT .
2 T EeenLE ¢ [s=sHuTDOWN | ©ATCH: ¢, 'REMOTE, | "O=OPEN | " START | -'DELAY.
O=DISABLE. .|: -A=ALARM - | .. yoyg§:”. b
et [T T T NeND '
LOW OIL 1 E s N 5 v —
PRESSURE
HIGH ENG 2 E s — N 3 v ”
TEMP

BATT CHGR 3 E A Y _ 0 N 30.0
INPUT FAIL

LOW FUEL 4 E A Y — o] N 0.1
LEVEL

(RESET 71 OCLOSE | vaves . 17U(SEC).
L EOL i iP=1 RN
. BB *

ojo|lo|lo|(|Oo(C(D| O
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10.5. CALIBRATION MENU

CALIBRATION MENU

VOLTS A-B

ZERO XXX XXXVAC

VOLTS A-B

SPAN XXX XXXVAC

VOLTS 8-C

ZERO XXX  XXXVAC

VOLTS B-C

SPAN XXX  XXXVAC

VOLTS C-A

ZERO XXX  XXXVAC

VOLTS C-A

SPAN XXX XXXVAC

CURRENT A

ZERD X30(  XOOAAC

CURRENT A

SPAN XXX  XXXAAC

CURRENT B

ZERO XXX XXXAAC

CURRENT B

SPAN XXX XXXAAC

CURRENT C

ZERO XXX  XXXAAC

CURRENT C

SPAN XXX  XXXAAC

BATTERY VOLTAGE

SPAN XXX XX.X VDC

ENGINE TEMPERATURE

MAK XXX XXX CIF

ENGINE TEMPERATURE

MIN XK 230X CIF

OlL PRESSURE

MAX 2000 X000 PSIFKPA

OIL PRESSURE

MIN XXX XXX PSI/KPA

PMO47 Rev 7 00/112i01 - .~ .. v .
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. 11. SPECIFICATIONS

e Power supply:
e Operating temperature:
s Environmental (Faceplate):
s Vibration:
» Engine Gauge Display Accuracy:
s Power consumption:
s Storage temperature:
«  Humidity:
+ Dimensions:
s AC Metering Accuracy:
* Inputs:
Engine Speed Sensing
AC Voltage
AC Current
Engine Parameters
Digital Fault Contacts
. s Output contacts:
Run, Crank

Programmable, Common Fail

10 to 30Vdce, negative ground

0°C to +50°C

NEMA 12

4g, 5-250Hz

+ 1.0%, @ 25°C {plus sender accuracy + 5.0%) KVA
5 watts (max.)

-50°C to +85°C

5 to 95% non-condensing

10.75W x6.75"H x 2.0°D

+ 1.0%, @ 25°C Volts, Amps £ 2% @25°C

100 - 10,000Hz, 2.0 - 20Vac, rms

120 - 600Vac (nominal), 0.1VA, 3 phase, 50/60Hz
0 - 5Aac (nominal), 1.5VA, 3 phase

Dedicated Senders (supplied loose)

Open or close to DC Negative

10A/240Vac resistive (3A inductive, 0.4pf),
8A/24Vdc, Form A
10A/240Vac resistive (3A inductive, 0.4pf),
8A/24Vdc, Form C

. Specifications subject to change without notice.
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.. .

12/24Vdc
BATTERY
GRD \= + GENERATOR
’lllll If B+ VA VA | oUTPUT VOLTAGE
B_ 120Vac TO 600Vac
' VB VB | 3PHASEQR SINGLE
PHASE \3/
N/ GRD Ve VC | (DELETE PHASE VC
28— FOR SINGLE PHASE
CRANK NI/ VN N | SYSTEMS)
CRANK PILOT RELAY CR 2—T 4
18 1A
E— L N V4 GENERATOR QUTPUT
N GIRGUIT T CURRENT SENSING
19
N/ RUNCIRCUIT 1| il SOL. GOV 1B TRANSFORMERS
MP1 § Aac SECONDARY
\¥/ SPEED SENSING MEC 20 Ic (DELETE PHASE C
MAGNETIC PICKUP o MP2 FOR SINGLE PHASE
o IN 1 SYSTEMS)
OlL PRESSURE SENDER { 06 37 2 D
N8/ ENGINE TEMPERATURE | 38 25
SENDER : COMMON FAIL GONTACT
REMOTE EMERGENCY STOP 13 N/ [0 (OPERATES ON AN ALARM OR
(CLOSE TO INITIATE) “ SHUTDOWN CONDITION)
REMOTE FAULT RESET Lz
e
(CLOSE TO INTIATE) | % 15 28
16
N/ REMOTE START »gd PROGRAMMABLE
17 V4 CONTACT #1
NY/ DIGITAL FAULT INPUT 1 Ty

CONTACTS #1 TQ #12

PROGRAMMABLE
CONTACT #2

[= B B "
L] «
ey -

PROGRAMMABLE
CONTACT #3

e
5

PROGRAMMABLE
CONTACT #4

22
10
v ok

12 Tz

PP

NOTE

@

CONTACTS RATED MAXIMUM 10A, 250Vac, 30Vdc RESISTIVE
LOGIC IS SOFTWARE PROGRAMMABLE FOR OPEN OR CLOSE ON START
LOGIC IS SOFTWARE PROGRAMMABLE FOR OPEN OR CLOSE ON FAIL

GENERATOR SUPPLY MUST UTILIZE A SOLIDLY GROUNDED NEUTRAL SYSTEM - REFER TO
INSTRUCTION MANUAL FOR ALTERNATE CONNECTIONS N

NEUTRAL CONNECTION IS REQUIRED FOR SINGLE PHASE SYSTEMS ONLY

ENGINE MOUNTED COMPONENTS

SOME FUNCTIONS SHOWN ARE OPTIONAL — REFER TO MEC 20 PROGRAM SHEETS £

"GRD* CONNECTION TO BE MADE TO COMMON CHASSIS/ENCLOSURE GROUND BOND SYSTEM
GIENGINEERPRODUCTSWEC20_04.VSD  REV 1 s8/0108 .

SASASASIRSISASES!
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@ 13 TROUBLE SHOOTING

A number of problems can cause the MEC 20 controller 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.

. . .-
& i N T “ L
PR - - -

" - S ) :“‘;f:;;;._,;: "
Before openlng the enclosure to perform any serwce task !f I8 lmperatwe to tsolate the
control’ system from ang Eoss:ble solirce of ,gower Fa:lure to do so may result m

ﬂO_U_gpersonaf injury or death.due to electrical shock. R '

Service procedures must be undertaken by gualified personnel only!

Controller does not power up even with correct - Check that there are no wiring errors/short

DC power applied circuits connected to the controller. Note: The

MEC 20 contains an electronic fuse that

. triggers upon an overload condition and does

not reset until the supply voltage is removed,
and overload condition is corrected.

LCD Display is not operational - Check that the controller's microprocessor is
running by observing a red flashing “watchdog”
LED on the rear of the PCB.

- Check that there is sufficient DC supply voltage
to input terminals B+ & B- (10-30VDC).

- Verify that the LCD contrast potentiometer
(R115) on rear of PCB is adjusted for good
pixel resolution for the operating temperature of
the unit.

Controller cannot be “Reset” - Check that the controller is set to the OFF
mode before trying to reset.

- Check that the engine has come to a complete
stop before trying to reset.

7
X
a
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—rre

[SYMPTOM{CONTD). .. CORRECTIVE ACTION!(CONT'D
No “RUN” output signal - Check that all shutdown circuits are reset (red

shutdown LED must be off).

- Engine speed signa! must be detected (speed signal
green LED on) during cranking if the “run-output fail
safe” feature is enabled. Verify correct magnetic
pick-up signal at eranking (2.0VAC min.).

- Check that the RUN output LED (on the rear of the
PCB) is on. If yes, verify relay contact operation on
terminals #18 & #19.

QOverspeed shutdown occurs at normal speed

- Verify that the controller has been programmed with
the correct values for the number of flywheel testh,
nominal RPM, and overspeed setpoint percentage.

incorrectly

Voltage or current metering is reading

- Verify that the controller has been programmed with
the correct values for the voltage sensing PT ratio
and/or current sensing CT ratio.

- Verify that the battery supply DC negative conduct
is properly grounded to the engine biock (i.e. to a
common ground point).

- Verify that the controlier's analog input has been
properly calibrated as per manual instructions.

- Verify the voltage sensing wiring connection to the
MEC 20 matches power distribution type. (Note:
standard direct voltage connection requires that the
generators neutral is solidly grounded.)

reading incorrectly

Engine temperature or oil pressure display is

- Verify that the controller's analog input has been
properly caiibrated as per manual instructions.

- Verify engine sensor wiring is correct. (Note: engine
sensors must be factory supplied units only.)

- Verify that the pressure and/or temperature resistor
jumper clips are removed from the circuit board.

- Verify that the battery supply DC negative conductor
is properly grounded to the engine block (i.e. to a

common ground point). ‘

PMO47- Rev 7 00112101

ot >

L5820 g L s D e Y Thomson Technology Inc.

S grend ¢l
B I ¥ L




MEC 20 MICROPROCESSOR ENGINEIGENERATOR CONTROLLER - -

® T
Engine temperature or oil pressure displays | - Check the wiring from the MEC 20 terminal #37 &
9999 #38 to the engine mounted sender are correct (i.e.

wiring is not open or shorted).

- Verify the engine mounted senders have correct
resistance reading for corresponding input
temperature or pressure (refer to the Analog
Temperature and Pressure Calibration table for

values).
- Verify calibration.
Engine alarms on high engine temperature or | - Check the wiring from the MEC 20 terminals #37 &
low oil pressure when engine is operating #38 to the engine mounted senders is correct (j.e.
within normal limits wiring is not open or shorted).

- Verify the engine mounted senders have correct
resistance reading for corresponding input
temperature or pressure (refer to the Analog

. Temperature and Pressure Calibration table for

values).

Key presses on the lexan faceplate do not Verify the interconnecting ribbon cable between the
operate lexan faceplate and main printed circuit board is

correctly connected.
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MEC20

MICROPROCESSOR ENGINE/GENERATOR CONTROLLER
SUMMARY CONFIGURATION DATA SHEET

Admin
98/05/10

S
X AC VOLTAGE
Bl ENGINE TEMPERATURE

WORK ORDER #:  00000-00-11-MEC
INITIATED BY:
DATE:

REV.: ©
CUSTOMER: TEST A
PROJECT NAME: P1-480V

PHASES:

B AC CURRENT
[ OIL PRESSURE

" B FREQUENCY
{5 BATTERY VOLTAGE

REV. DATE: 99/05/10
DEFAULT PROGRAM: P1
TPSVER: B

¥ TACHOMETER
& HOURMETER

(NPUT TYPE

FAULT NAME INPUT TYPE FAULT NAME
Overcrank Shutdown Internal
Loss of Speed Signal Shutdown | Internal
Overspeed Shutdown Intemai
Switch Not in Auto Alarm Internal
Low Battery Voitage Alarm Analog (DC Volts}
High Battery Voltage Alarm Analog (DC Volis)
Weak Battery Alarm Analog (DC Volts}
Low Engine Temp. Alarm Analog (Temp. Sender) STANDARDOUIPUTICONTACTSHA,
High Engine Temp. Alamn Analog (Temp. Sender) = = * iads - :
‘ Low Qil Pressure Alarm Analog (Press. Sender} g::PUT NAME gg::lg TYPE
Emergency Stop Intemal/External Crank Form A
Low oil pressure Shutdown Extermnal Digital input #1 - Common Eail Form C
High engine temp Shutdown External Digital Input #2 ATS Test ngmmhabte #1 - Form C
Low coolant level Shutdown Extemnal Digital Input #3 . STTONE o PP
Low fuel level Alarm Extemnal Digital Input #4
TP

FAULT NAME INPUT TYPE

External Digital Input #5

External Digital Input #6

Externatl Digital Input #7
External Digital input #8
Extemal Digital input #9
Externai Digital Input #10
External Digital Input #11
Extemal Digital Input #12

* indicates custom digital fault

Printed 10-May-9% at 1.04 PM
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} WORK ORDER:

Main Menu Program REVISION #:

ME 02 0 Software ver. 1.3 REVISION DATE:

START DATE:

CUSTOMER: TEST START BY:
PROJECT: P1-480V DEFAULT PROGRAM:
prODUCT: MEC20 TPS VERSION:

00000-00-11-MEC
0

99/05/10

99/05/10

Admin

P1

B

Read only password 1

Bypass Dela)ar
Nominal RPM:

rank Disconnect:

] Indicates change from Default Program

Printed 10-May-93 at 1:04 PM

L Ty
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. WORKORDER:  00000-00-11-MEC
Main Menu Program REVISION #: 0
MEC20  sotrwore ver. 1.3 REVISION DATE:  99/05/10
T ) START DATE: 99/05/10
CUSTOMER; TEST START 8Y: Admin
PROJECT: P1-480V ' DEFAULT PROGRAM: P1
PRODUCT: MEC20 TPSVERSION: B
Curmrent Metering: Enabled [ Toggle between Enabled/Disabled
Qil Pressure Melering: Enabled [ I}
ufl’
Printed 10-May-99 at 1:04 PM B |ndicates change from Default Program Page 3of &




Calibration

MECZO Software ver. 1.3
CUSTOMER: TEST

PROJECT: P1-480V
PRODUCT: MEC20

P

WORK ORDER:
REVISION &:
REVISION DATE:
START DATE:

START BY:

DEFAULT PROGRAM:
TPS VERSION;

00000-00-11-MEC
0

9%/05M10

958/05M0

Admin

P1

B

Calibration:  }—

Volts A B Zero

OH Pressure n T

Printed 10-May-89 &t 1:04 PM
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ot TTI REMOTE COMMUNICATION SYSTEM |

LI Model THS 2000 Software with CIM Module

Typical TT| Remote Communication System

Generator #1 == Generator #7 = " |
et NSRS ;

B &
CIM "\Q“E'J'@" '\“ig/ |
MEC 20 |

Personal Computer Communication Link Typical Generator Installation

. GENERAL DESCRIPTION

The TTI Remote Communicalion System provides remote monitoring and control of TTI microprocessor-based controllers
as used in the power generation industry. The Gommunication Interface Module (CIM) is a hardware interface device
which allows two way data transfer between TTI microprocessor-based controllers (such as models MEG 20 or TSC 800)
and a remote monitoring/controlling system. Utilizing Modbus™ protocol, the CIM can be integrated with building
management systems, programmable logic controllers (PLC's) or used with a stand alone personal computer {PC).

For remote monitoring and contral applications utilizing a stand alone PC, TT1 has developed model THS 2000 Host
Software which operates on standard IBM™ compatible PCs. THS 2000 is a user friendly, Windows™-based software
program with pre-caonfigured graphic screens showing operational status and analog data of connected controllers.

~ ADVANCED FEATURES

Automatic callout from a generator site to a remote monitaring PC when a generator system or transfer switch activity
oceurs, such as a fault or status change. Up to three phone numbers can be programmed using 32 digit numbers to
support pager use.

Remote communication via telephone system (with modems) or a direct connected serial communication link using
RS-232, -422 or -485 transmission types.

The THS 2000 program is designed for use with standard Windows 95™/Windows 98™, Windows NT™ and
Windows 2000™ operating systems.

One CIM module can contral and monitar up to ten controllers at a generator site using a single
telephone line or direct connected serial link.

Direct connect configuration for applications not requiring Modbus protocol, auto-cailout and
the need to communicate to multiple controllers,

Communication sysiem parameters are configured in software using the THS 2000 program.

A three level password protected security system is provided to prevent unauthorized user
access to a generator system.

DEVELOPMENT ASSISTANCE PROVIDED BY THE SCIENGE GOUNCGIL OF BC

THOMSON TECHNOLOGY INC. « 19214 - 34TH AVENUE, SURREY, B.C., CANADA V4N 4E3 .
|
TELEPHONE: (604) 888-0110 = FAX: (604) 888-3381 « E-MAIL: ttinfo@ti.bc.ca » www.thomsontechnelogy.com '



CIM MODULE

The Gommunication Interface Module (CIM) is an advanced communication interface device for
remote communication to Thomsen Technology’s /atest generation of microprocessor-based
engine generator control products. One CIM can communicate with nefworked MEC 20 engine
generator controllers and/or TSC 808 transfer contrallers using the TTI developed T-Net
Communication Network. The serial communication port can be used for direct connection to a
personal computer or other remote connected devices. An internal modem is provided with the
CIM for direct connection to telephone systems. The CIM uses Modbus™ protocol to provide
communication to other systems such as PC’s, PLC’s or building management control systems.

CIM ADVANCED FEATURES

» Dedicated microprocessor-hased design provides high speed remote communication and control of connected devices.

One CIM madule can provide interface to a complete networked controller system.

Internal 14.4 kbaud modem for direct connection to telephone systems.

Industry standard Modbus™ protacol provides an open, non-proprigtary communication link to a wide variety of system devices.
Standard plug-in telephone RJ45/RJ11 type jacks and DB9 computer ports provide simple system interconnection.

ORDERING INFORMATION

The TTI Remote Communication System may be ordered in conjunction with control panels or transfer switches or as
separately supplied components. 1.CIM — 2.PC — 3.DSK — 4.DCC
1. BASIC MODEL: The GIM is supplied with a 6ft (1.8m)} communication cable for connection between the CIM and
- TTI controller (PG communication cable is not included). The CIM is to be mounted at the TTI controller location.
Modbus™ device communication cable* and software programming of the customer's Madbus™ device is not included.

2. APPLIGATION TYPE: Specify PC (Personal Computer) or PLE (Programmable Logic Controller). Port 2 is auto-detecting
in the PC mode for either R5232, RS422, R5485™™ or Modem uses.

3. THS 2000 SOFTWARE: Specify DSK to order a 3.57 floppy diskette. Leave field “blank”™ if THS 2000 software is to be
obtained (free of charge) via downloading from Website.

4. DIRECT CONNECT CONFIGURATION: For applications not requiring Modhus protocol, auto-caliout and the need to

communicate to multiple controllers, THS 2000 Host Software can be used without the CIM module in “Direct Connect”
configuration. To use the THS 2000 Host Software directly with TTI controllers {i.e. without the CIM module), the following
additional equipment {not TTI supplied) is required; a) R$232/422 converter, b) all communication cables, and c} external
modem (if required). Contact TTI for technical requirements of this equipment to ensure proper equipment coordination.

Note: All conligurations of the CIM are set via software and are field programmatie by the customer utilzing a customer supplied PG and THS 2000 saftware.
*For detailed /nformaticn on communication catle requirements or additional communication accessories, refer to instruction manual or contact TTI factory
**For local connected PG applications using RS485, a R§232 converter is required for the PG {converter is not included).

CIM SPECIFICATIONS

= Power Supply: 8 to0 35Vdc, negative ground

e Power Consumption: 5 watts (max.)

s QOperating Temperature: -15°C to +50°C

= Storage Temperature: -40°C to +85°C

* Environmental: NEMA 1

o Vibration: 19, 5-250Hz

s  Humidity: 510 95% non-condensing
 Dimensions: ‘ 150mm W x 180mm H x 50mm D

* |nternzl Modem: 14.4 kbaud, Hayes™ AT set compatible
* Communication Ports Hardware: Port1 Telephone T/R signals

Port2 R5232/RS5422/R5485, asynchronous, 1200-19200 baud
Port3 RS422, asynchronous, 4800 baud

Communication Ports Software Protocol: Port1 Telephone
Port2 Modbus™ protocol

Note: Specifications subject to change without notice. Port3 TTIT-Net protocol
GL048 Rev2 00/11/01 ™ Trademarks belong to their respective parties.
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REMOTE COMMUNICATION SOFTWARE . - - .~ ..~ INDEX

SECTION 1 COMMUNICA TION INTERFACE MODULE (CiM)

VERSION 3.0................. CemeeeneeeseeraaresseesacesacerbmtanemeessesbatsbetaansasRneeattaaneaareeran et enesemranns 1
1. INTRODUCGTION .. .o iirisirrerenemanesrertrartnnrmarretistaresstarasssstrassassnssnsebssmesnsrassasrassmtnnsass 1
2. GENERAL DESCRIPTION ... crciccriierinetresaasresssisssssinetrssimssnesnassrisssnneannstnsssrsas 2
3. HARDWARE INTERFACE........c......... rerseesaases rreREEsieeremuasREEETessatseasesnssnensatarannnnnanre 3
4. TELEPHONE PORT 1 ..o ierciicrrrarecenecsserenrnsistemessensensmnians ST 6
C T o 1 M. - V= s 6
6. PORT3A/B...coceereennnns romromnamnnns NeerranommsesiiesEeursaRLENLAS RO aar it s re R aTnsasa O RS rRannne s n e 7
7. CIM OPERATION FUNCTIONS ..........ccvtemteereeeneanmsrtsssirmessnissssusmmnsssiastsnssonsmssanssessnnnas 7
B. CIMBLOCK DIAGRAM......c.coorremiarennrrsersannniens cermammnnan ensensrienrantastaeeonetraannennemannnan 8
9. CIM SPECIFICATIONS.....cotivirerienivarrassniens @t etsearenmsosmesssessesnsiestsbesensoranenessransneennes 8
10. CIMINSTALLATION . ....cciitirieeeiiisissrsranmmssmtensmsisrenesssssssansnsssssnsssarsssnssartonnessnses 9
10.1. BATTERY SUPPLY INPUT voivettsassescnsnssiasssesrmmmmsssssssisnsrosssasonssstssssmnsssnnssesrnesnnssssenens 9
10.2. REMOTE COMMUNICATION WIRING _.vvuuvererermasvseranisnmnrinnmesssorsmssmsiariossasssssssnasinnsen 10
J0.3. DIELECTRIC TESTING .cuiivrterinrenncansaniissserremrnaststnasisemssssentissavassnmsasessossranssesseranss 10
10.4. MOUNTING LOCATION/INSTALLATION uvueermeeenrrsrnmsnermnisnsasssssrmssnsssnssonssranesansessasen 10
10.5. MOUNTING DIMENSIONS .. ccttmmeescirmeaisessesrmssmssesrasssnssasenssressesssssnssossnanmssssssnsnsrnnse 10
10.6. RS-232 AND RS-485422 WIRING ...ovuucenreemneserirrmmmmiorrsesonssnrmasrssssssranmnsssssassnsansen 11
11. TROUBLESHOOTING ..voerereeiiierennerssaisasresissisasmseiossraransssssassrnsnnns aeresreuseressnrisares 13
11.1. DATABASE RE-INITIALIZATION ...ovvuivsussnsresceasssrssresesnsssassnsasseasseesssnnsssnsansssrasseasans 15
SECTION 2 THS 2000 SOFTWARE PROGRAM.........ccvereireiirennne 16
1. INTRODUCTION....cccooeeeeerierrerasaseirsnssnssssisastesssrsmtarsisrasassrtressems saaanstasnnesssunannssnssass 16
1.1, DEFINITIONS .coserreeocinaissrirnnnnsesinsenssrrnesansttarmsminnnestotiensaskorsattiyssssiatsssssmninasnennns 16
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REMOTE COMMUNICATION SOFTWARE - . . .. INDEX
1.2, IMPROVEMENTS ..tiiineeeeeereniassmeresenssstsssenssessnanerssnsenssessnssossessemsresesssasnssasessnanerses 17
1.3. COMPUTER SYSTEM REQUIREMENTS .......ccuuuue, feRrasmmarerreaeaEeerasnAEeerRELyreainnrnrrane 17
1.4, INSTALLATION ...uivererrmsireenesrssnesnecnessessessmssmemesnsssesssstomssesassessessasssessesasesseasescers 18

2. QUICK START ..o ieieerieireieeteettsteessir e resreersstastaseerisstsessassessasssasossossnssssenssersesastaree 18
2.1, STEP1STARTTHS 2000 ..c..cceeeeerreieireenns e ttetsmmsomsresssapestessansnrerantetennnnrarerns 18
2.2, STEP 2! LOBGON...cuuueuneumersennennnsrensestasmmmemtemmemnsssesassmstrersssassaseeassesresnssnsnmemnerssnssns 18
2.3. STEP 3: SETHOST CONNECTION METHOD .veruvecereereesossassnsocreessarsstssssnsraseesessnrses 19
24. STEP 4: ENTER SITE PROPERTIES ....ccvrirmsaiccrsstrassasenscesnessossessasmessases perenarerrenns ' 20
2.5. STEPS5: CONMECT TO SITE .ovvereeerecrirrreererrenrenns rerremresanmssearerreeransnresnnny porenranana 20
26. STEPG: IDENTIFY CONTROLLERS w1eeereeeocoseeassseroeeeerensnssnsssacmmesssrasestssresemmneanssssrs 21
2.7. STEPT7: VIEW CONTROLLER DATA ...oooiiiimienevirmeressessasmsestrnasessssnnssesnnnesnessnasms 21
2.8. STEP8: ISSUE CONTROLLER COMMANDS veeomevecreermmssasrmnmnres feetmmsemsseresseatassonnnserny 21
2.9. STEP9: SAVE/RESTORE SITE-LIST INFORMATION .c.eeremeeermmeersarserranssssrerermrsssssnsas 22

3. CONFIGURATION.....ovireiireracicsirerstmmerasesssnsronseesaserossmnsestessassesarasmesssnesasserssasassnnse 22
3.1, PASSWORDS treeeeuinreerierimreennatsesaeisseenerearsesnmsanssesrseresssssensmnsssrsessessassmsessrsensensnnnes 22
3.2, SITE-LIST MANAGEMENT «.iveetusrmsresssrtsessmsenssrensssisssssnsenasestassnsseessessnssssnssseennnnssare 23
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3.4. COMMUNICATIONS INTERFACE MODULE SETTINGS ciieccciieeenrressessenssssereesessersernass 27
3.5. CONTROLLER CONFIGURATION .evteeveuresssassssieereesssrsmrensinsssrssrsnssonnasmnssnne rremmaraanee 35
3.6. AUTO-ANSWER CONFIGURATION cervreeesreemseoesmssoresssssesensessssssemsmmsassesssssessessasssens 38

4, OPERATION......cccciimiraiimiseasiiasianissasassssssssssessssmesserastsbmsmmsmmnnessesss bonsmnstsnnnnnnsntsbnnnntns 38
T = 711 1o - S P 38
4.2,  CONNECTING SITES co.irvueriraurerrasserenssrernssmosnssmmmmssssssssnssbesmssassasssnnssiosmms resrasassans 41
4.3, VIEWING AND COMMANDING CONTROLLERS c1eeoveeemeususousessamevessansssisssssssensnnsansanis 42
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6. TROUBLESHOOTING -.oommneveeooeeeeeoeemeseeesessoesssssenns eeeestoeesseeeeemae e eees e eereneesen 47
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SECTION 1
COMMUNICATION INTERFACE MODULE (CIM)
VERSION 3.0

1.  Introduction

This section is intended version 3.0 of the Communication Interface Module (CIM). For

other product versions, contact Thomson Technology, Inc. to obtain applicable

instruction manuals.

The Thomson Technology Inc. (TTi) remote communication system with the CiM 3.0 and

Modbus™ protocol provides remote monitoring and control of TT| microprocessor-based

controllers as used in the power generation industry. The system consists of 2 main

components as follows:

o Communication Interface Module (CIM); The CIM provides the hardware and
software interface between a Modbus compliant device (customer supplied) and the
specific microprocessor-based controllers as use_d at a generator site. |

+« Remote Terminal Unit {RTU): An RTU is a device that directly operates the
equipment at a generator site. These devices are the actual microprocessor-based
controllers as developed by Thomson Technology, Inc. (e.g. MEC 20 engine
coniroller or TSC 800 transfer switch controller.

The following diagram depicts a typical remote communication system.
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Some advanced features of the remote communication system with the CIM 3.0 module

and Modbus™ protocol are as follows;

¢ One CIM module can control and monitor up to 10 RTUs at a generator site using a
single direct serial/phone link.

» Configuration of all communication system setpoints is done using software.

s CIM Port #2 can be configured for RS-232, RS-422 or RS-485 serial communication
types. RS-485 communication allows multiple CiM's to be interconnected to any
Modbus™ RS-485 network. RS-485 is recommended for the best distance and noise
immunity. Port #2 has a hardware protocol auto-detection option that removes the
confusion of determining whether the port is in RS-232 or RS-485 mode. Just plug in
and communicate (assuming the baud rate etc. is set correctly).

s Security features have been implemented to allow password protection. However
these features along with auto-detection and modem functionality can be bypassed
with a "fixed Modbus™ option that is intended for direct PLC function where remote
access is not necessary.

e With onboard modem support, CIM 3.0 offers remote telephone connectivity with
auto callout and pager support with up to 32 characters. Up to 3 phone numbers can
be programmed into the CIM for remote THS connection or pager notification. In the
case of a failed connection, retries ¢an be specified.

Further information on the Modbus™ protocol support on the CIM can be found in

SECTION 3 and at the Modicon website {www.madicon.com).

NOTE: Throughout this document, CIM's, MEC 20's and TSC 800's are generically

referred to as remotes.

2. General Description

The Communication Interface Module {(CIM) is an advanced communication interface

device for remote communication to Thomson Technology's latest generation of
Microprocessor-based engine generator and transfer switch control products. One CIM
module can communicate with networked MEC 20 engine generator controliers or TSC
800 transfer controllers.r The serial communication ports can be used for direct
connection to a personal computer (port #2) or to other remote connected devices (port
#3). An internal modem is available with the CIM, which provides direct connection to a

telephone system.
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SECTION1 S . COMMUNICATION INTERFACE MODULE

The CIM provides the following advanced features:

» Dedicated Microprocessor-based design provides fast operation without restricting
RTU operation.

¢ One CIM module can provide interface to a complete networked RTU system. This
leads to a single telephone line connection per site rather than typical multiple line
solutions.

« Internal 14.4 kbaud modem available for direct connection to telephone system.

+ Flexible design provides two fuily configurable serial ports.

» Standard plug-in telephone RJ45/RJ11 type jacks and DBS computer ports provide
simple interconnection to system.

e The ability to callout to a THS host station or pager when an RTU fault occurs frees
the user from continual monitoring. It also allows for immediate remote response to

problems.
3. Hardware Interface

The main features of the CIM are described as follows with reference to the following

figure.
O
C | COMMUNICATION e
INTERFACE MODULE -
Port Specifications
Port 1: Telephone line Gonnection to internal modom
Port 2: RS232 DTE, RS422 or RS485 Serial port or ext. modem
Port 3: RS232 DCE, R8422 or RS485 Sarial port
Notes:

1} See user manual for available Port 2 & 3 protocols.

2) The intemnal modam is disabled when a local Port 2 connection is made.
3) Port 38 is MEC 20 and TSC 300 pin compatibile.

4) Refer to instniction manual for altermate port connections.
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COMMUNICATION INTERFACE MODULE

3.1.

3.2,

3.3.

3.4.

3.5.

3.6.

DC Power Input: Terminals are provided for DC power input to the CIM
module. Power input is non-polarity sensitive and can range from 8-
35Vde.

Telephone Port: The telephone port is used to interconnect to a telephone

system. This port is internally connected to a 14.4 Kbaud modem. This

port uses a 6 pin RJ11 plug-in jack connection.

Diagnostic LEDs: The CIM module provides four diagnostics LED lights

are described as follows:

» Power: This LED is illuminated whenever the CIM has correct DC
supply voltage applied.

» Service: This LED illuminates when the CIM has an internal fault in
which the unit must require service.

e DC Fault: This LED is illuminated whenever the CIM's internal power
supply has shutdown do an internal fault or an external overvoltage
condition from the DC supply input. To reset a DC fault, the DC supply
voltage must be removed for 30 seconds, then re-applied.

Internal Modem: The CIM is provided with an internal 14.4 Kbaud

modem. The modem is internally connected between the telephone port

and port 2A/B.

Port 2B: Port 2B may be interconnected to a remote terminal unit (RTU)

or Personal computer (PC). Port 2B can be configured to RS-232 or RS-

485/-422 type transmission signal. When a personal computer is

connected to Port 2B, a null modem cable or connector must be used.

When the CIM modules’ internal modem is used, port 2B is disabled. This

port uses an 8 pin RJ45 plug-in connector, An LED indicator is provided

to signal when the port is communicating. Port 2B is internally wired in
parallel with Port 2A.

Port 2A: Port 2A may be interconnected to a remote terminal unit (RTU}

or PC. Port 2A can be configured to RS-232 or RS-485/-422 type

transmission signal. When a personal computer is connected to Port 2A,

a null modem cable or connector must be used in series with the PC

cable. When the CIM modules' internal modem is used, port 2A is

disabled. This port uses a 9 pin standard DB9 female plug-in connector.
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An LED indicator is provided to signal when the port is Transmitting. Port
2A is internally wired in parallel with Port 28B.

3.7. Port 3B..This port may be interconnected to a remote terminal unit (RTU).
Port 3B utilizes a RS-422 type transmission signal that is compatible with
MEC 20 or TSC 800 controllers. The standard connection for a MEC 20
or TSC 800 controller (RTU} application is for port 3B to be connected to
the RTU. This port uses an 8 pin RJ45 plug-in connector and allows for a
direct connection to TTI MEC 20 and/or TSC 800 controllers. Port 3B is
internally wired in paralle! with Port 3A.

3.8. Port 3A. This port may be interconnected to a remote terminal unit (RTU)
or directly to a PC. Port 3A utilizes a RS-422 type transmission signal that
is compatible with MEC 20 or TSC 800 controllers. The standard
connection for a MEC 20 or TSC 800 controller (RTU) application is for
port 3A to be connected to the RTU. This port uses a 9 pin DBS female
connector. Port 3A is internally wired in parallel with Port 3B.

NOTE: CIM Port 2 cannot be used concurrently with the modem (CIM Port 1). An RS-
232 or RS-422 cable can be connected to the CIM, but cannot be active if the modem is
to be used. An RS-485 connection will effectively disable the modem whether it is active
or inactive.
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COMMUNICATION INTERFACE MODULE

4. Telephone Port1

Detail pin numbers and usage deéignations for the teléphone port are as follows:

. Signal Type - Telephons | Direction ..~ | Port1ARI1# ~
No Connection = No'Cénne'cit'ion : 1 - |
No Connection No Connection 2
TIP Input/output 3
| 'Ring In put/output 4
No Connection No Connection 5
"~ No Connection _ “No Connection 6

5. Port2A/B

Detail pin numbers and usage designations for Port number 2A/B are as follows:

B Pending) - | (Pending)— © |1 DTy - Direction [Ry4s #[oB9 ¥
Sa ‘ — L'Rxa — CD ~ input 1 | 1‘
Sb Rxb Rx Input 2 2
Sb o Txb Tx Output | 3 | 3
Sa Txa DTR Qutput 4 4

~Ground ) ' Ground GND “Passive] 5 5 |
NC NC DSR input 6 6
NC NC RTS Output | 7 7
NC ) 1 NC CTS Tnput 8 8
' RI n/c n/a 9
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6. Port3A/B
. Detail pin numbers and usage designations for Port number 3A/B are as follows:
" Pending) | " (pending) | (DCE) | Direction [R5 #|DBO #
. Sa Txa CD Output | 1 1
Sb Txb Tx Qutput 2 2
St — Rxb Rx | Input 3 | 3
Sa' ' " Rxa T DSR Input 4 4
Ground Ground GND Passive] 5 5
NC NC DTR | Output | 6 | 6
NC NC CTS Input 7 7
NC NC RTS { Output | '8 8
| | Rl | nic | na| ©
7. CIM Operation Functions
. The CIM module provides the following main functions when used in a communication

system:

RTU & Modbus™ Device Interface: The CIM is the main communication interface

component between a Modbus™ compliant device and the remote terminal units. The

CIM provides the necessary hardware interface (i.e. COM Ports) as well as the

Modbus™ software protocol interface.

Protocol Data Processing: The CIM receives incoming communication signals from

various types of RTUs and processes the data into the specific Modbus™ language as

required for the application. The processed data then gets transferred to the applicabie

port and transmitted to a remote Modbus™ compliant device.

CIM Configuration: The CIM stores vital information in non-volatile FLASH memory

pertaining to a specific RTU site as defined by the user. Stored information-includes. site

name, sit¢ passwords, and auto callout phone numbers (3).

RTU Polling: The CIM module will autommatically poll connected RTUs to determine their

operating status and to signal an auto callout (callout is only operational when the

modem feature is operational) to the remote Modbus™ compliant device to alert a user
. of an abnormai condition.
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8. CIM Block Diagram
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9.  CIM Specifications
» Power supply: 8 to 35Vdc, negative ground

» Power consumption: § watts (max.)

s Operating temperature: -15{(C to +50(C
« Storage temperature: -40(C to +85(C

e Environmental: NEMA 1

e Vibration: 1g, 5-250Hz

* Humidity: 5 to 95% non-condensing

¢ Dimensions: 150mm W x 180mm H x 50mm D
¢ Internal Modem 14.4 kbaud, Hayes™ AT set compatible
e Communication Ports Hardware Port 1 Telephone T/R Port 2 RS-232/-422/-
485 asynch., 1200-19200 baud Port 3 RS-422, asynchronous 4800 baud
e Communication Ports Software Protocol Port 1 Telephone Port 2 Modbus™
Protocol Port 3 TTI T-Net Protocol
Specifications subject to change without notice.
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. - 10. CIM Installation

NOTE: Installations should be done according to all applicable electrical regulation
codes as required.
The following installation guidelines are provided for genera!l information only pertaining
to typical site installations. For specific site instalfation information, consult Thomson
Technology Inc. as required.
CAUTIONI!! Qualified personnel must do all installation andior service work
performed only. Failure to do so may cause personal injury or death.
10.1. Battery Supply Input ‘
The CIM can operate on any battery supply from 8 to 35 volts DC nominal
Wiring from the system battery to the CIM should conform to the following
guidelines to avoid possible communication module malfunction andfor
damage.
Avoid wiring from the engine starter terminals - wiring should go directly
from the battery terminals to the control panel where the CIM module is
located (to avoid voltage drop in the starter cables and starter motor
commutation noise).

. CAUTIONIN The battery charger must be turned off before battery cables
are removed from the battery (i.e. for servicing). Failure to do so may
subject the control pane! to an overvoltage condition in which damage
may result.

Under noisy environments (i.e. gas engines with high voltage ignitions,
etc.), wiring from battery should be a twisted pair of #14 AWG (2.5mm2)
wires.

The use of AC or DC operated solenoids or relays in control systems can
sometimes cause high voltage spikes on the DC power supply, which
may cause electronic devices to fail. Transient suppression devices are
recommended for all inductive devices sharing wiring or if physically
located near the CIM module. For DC operated relays or solenoids, use a
suitably rated counter EMF Diode (or commonly known as "freewheeling”
diode). For AC operated relays or solenoids, use a suitably rated metal
oxide varistor (MOV) or capacitor/resistor suppressor.
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10.2.

10.3.

10.4.

10.5.

Remote Communication Wiring

All communication interconnecting wiring to/from the CIM Module shall
utifize #22 AWG-8 wire, twisted, shielded cable with RJ45 connectors.

All remote communication wiring outside the control panel must be run in
separate conduit and shall not be located near AC power cables to
prevent pick-up of induced voltages.

Dielectric Testing

Do not perform-any high voltage dielectric testing on the CIM connected
in the circuit as serious damage will occur to the module. '

Mounting Location/Installation ,

The CIM Module is designed for mounting directly onto a control panel
inner sub-panel. Considerations should be given for the following:

The controller should be installed in a dirt free, dry location away from
extreme heat sources. Adequate space should be provided around the
CIM module for control wiring.

Mounting Dimensions

The CIM mounting dimensions are shown in the following diagram:
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RS-232 and RS-485422 Wiring -
This section describes the cabling necessary to connect a host PCto a
CIM using RS-232 and to connect to an RS-485 or RS-422 network

10.6.1. Host PC Connection

The host PC connection to the CIM requires a null-modem adapter, as
both devices believe they are DTE.

10.6.1.1. Host PC DB-25 To CIM DB-9

DTE : | DB-25 {DB9|. CIM
GND 1 n/c GND
TXD 2 2 | RXD
RXD 3 3 TXD
RTS 4 8 cTS
CTS 5 7 RTS
DSR,DCD | 6.8 4 DTR
G 7 5 | SG

"DTR | 20 | 61| DSRDCD
10.6.1.2.  Host PC DB-9 To CIM DB-9

DTE ~ | DB-9 | DB-9 CiM
™o | 3 | 2 RXD
RXD . 2 3 | TXD
RTS 47 | 8 CTS
CTS 8 7 RTS
DSR.DCD | 16| 4 | DR
SG 5 5 SG
DTR 4 | 61] DSRDCD
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10.6.2. RS-485/-422 Connection

“The following hardware configuration is required for 4 wire RS-
485/-422 from the port 2 on the CIM to an RS-232 port on a
computer: '

The following parts are connected in order from the RS-232 side
(computer) to the RS-485/-422 side (the CIM).

RS-232 to RS-485 or RS-422 adapter (set to DCE) -

DB-25 to RJ45 adapter (or custom cable) for RS-422/-485 on the
CIM port 2(see below wiring).

Insure that the correct handshaking signals are connected on the
RS-232 side of the Rs—485/~422 converter. Many RS-485
converters use the RTS line to control the transmitter (which must
be tri-stated during receive mode). It is important to insure that the
converter is configured correctly and the correct handshaking lines
are wiring appropriately. If the handshaking lines (RTS} are not
wired correctly the connection may appear to work but damage
may occur and communications may be unreliable over time.

DB-25 from RS-422 converter~ ... |. " CIMéﬁoft_ 2

o signal s ke e ] gt
TXB+ 14 | 1 RXB+
TXA- 2 : 2 | Rxa
RXA- s (B TXA-
RXB+ 7 4 | TxB+
GND (optional) -7- ” | 5 GND

1=
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DB-25 from RS-485 converter - | - CIMPort2:
 signal 7 P |Pin|. . signal
| RXB+ TXB+
TXB+, RXB+ (jumpered) 1417} 1,4 (jumpered)
. : RXA-, TXA-
TXA-, RXA- (jumpered) 25 2,3 (jumpered)
~GND (optional) 7 5 GND

» Note that the RS-232 side of the RS-485 converter will most
likely require the RTS line be connected along with TX, RX
and GND.

11. Troubleshooting

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 fask, it is
imperative to isolate the control system 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 onfyi

SYMPTOM | correcTive acTion

CIM does not } Check that there are no wiring ermors/short circuits connected to
power up even the CIM. Note: The CIM Module contains an electronic fuse that
with correct DC triggers upon an overload or overvoltage condition and does not
power applied reset until the supply voltage is removed.

Verify all communication cables are connected to the correct

_ ports.

Failure to

communicate with Ensure that the RTU's (TSC 800 and MEC 20) are connected to
PC (direct Port 3 on the CIM.

connected).

Ensure the correct MEC 20 communication port {J7) is utilized.
Port J7 is white in color. The black RJ45 connector on the MEC
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20 is for the expansion port, damage may occur to the CIM if this
port is connected! When direct connection is used from port 2A
to a PC, ensure a null modem cable or connector is used. (see
Host PC Connection).

Verify all settings in the THS 2000 progfam are correct. Critical
settings are as follows:

Port 3 baud rate--4800

Controller address--THS setting and controller setting must
match

Site Name--THS setting and CIM setting must match. Note:
factory default setting in CIM is "site"

Site Password--THS setting and CIM setting must match. Note:
factory defeat setting in CIM is "user”.

If multiple MEC 20 controllers are connected to a single system,
verify all controller node addresses are different.

RTU site may be busy calling out if an alarm condition is present
on the controller. Reset all fault conditions at the controller and
set for automatic mode to cancel the auto call out condition.

Failure to
communicate with
PC (Modem
connected).

Verify PC modem operates correctly (test independently with
another software system).

Verify PC modem is set for 9600 baud operation.

Ensure phone numbers programmed for both PC site location
and RTU equipment location are correct.

Failure to
communicate with
PC.

If you encounter difficulty connecting to a CIM with the Host
software make sure the CIM is not trying to call-out. When the
CIM is trying to call-out to the Host sites it will not respond to
outside requests for connection. In this situation the user can be
patient and make repeated attempts at connection until the CIM
has exhausted its phone numbers and retries (can be over 12
mins in some cases with 3 numbers and 3 retries). Or the user
can let the host successfully call-out to the Host software. After
the phone numbers are successfully attempted or retries are
exhausted the CIM will go back into a log-in ready state. If time is
important, the CIM may be power cycled, for a brief time after the
CIM power is restored (after the 2 quick blinks on the Port 2
LED) the CIM will be log-in ready. However the CIM will
eventually go into a call-out state to report the site alarm
situation.

The above situation is the most common cause for not being

*
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able to establish a connection to the CIM. For testing and
" configuration it is recommended that the call-out function be
disabled until it is required, this will eliminate the frustration
described above.

Verify the connected controller is programmed for the specific
. Site RTU fails to auto callout function (i.e. common alarm, common shutdown or

auto callout to common fail)

PC. Verify the Host software is in auto-answer mode, see THS2000

User Manual, Auto-answer Confiquration.

.The CIM port configuration changes will not go into effect unti
the CIM has been power cycled.

Port configuration
changes do not For Modbus communications ensure that the CIM is being
work. addressed with the correct node address. The factory default
CIM node address is '1', this should not be confused with the
RTU node addresses connected to Port 3 of the CiM.

11.1. Database Re-initialization

If state of the internal database is unknown a reset to factory default
" conditions ¢an be done by the following procedure:

a) Remove power from the CIM.

b) Remove the CIM back cover.

¢} Connect a wire from the CIM ground terminal located next to the power

connections.

d) Connect the other end of the ground wire to the testpoint located on

the bottom of the daughter board (the daughter board is plugged into the

bottomn of the CIM motherboard) located on the bottom of the CIM that

should be visible with the bottom cover removed.

e) With the bottom testpoint grounded carefully apply power to the CIM

for at least 2 seconds. You may now remove power and reassembile the

CIM. The CIM has defaulted back to factory settings.
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SECTION 2
THS 2000 SOFTWARE PROGRAM

1.  Introduction

The THS 2000 software program remotely controls and monitors a Thomson Technology Inc.
(www.thomsontechnology.com) generator/transfer-switch control system. The THS 2000
program operates on an [BM-compatible Personal Computer with Microscft Windows 95™,
Microsoft Windows 98™, Microsoft Windows NT™ 4.0 or Microsoft Windows 2000 operating
systems (www.microsoft.com). The THS 2000 program uses a TT| designed protocol to

communicate to TT| generator control system site. A site consists of a single Communication
Interface Module (CIM) and one or more associated Remote Terminal Unit (RTU) controllers.
The THS 2000 software is designed to allow a direct connection (via RS-232, RS-422 or RS-
485) to Port 2 of the CIM or a remote connection {via a host PC modem) with the internal
modem of the CIM on Port 1. The host PC modem must already be configured before
attempting a remote connection. See the operating-system help for installing and configuring
modems.
Version 3.1 of the THS2000 is intended for operation with version 3.0 of the CIM, but also
provides support for previous versions of the CIM.
Throughout this document, text that is looks like this is for filenames and other computer-type
text; text that appears in menus, dialog boxes and buttons looks like this windows-type text.

1.1.  Definitions

CIM Communications Interface Module; the communications hub for a site

Dialog box interactive window allowing the user to view or change settings

MEC 20 Microprocessor Engine Controller

Modbus industry-standard serial automation protocol defined by Modicon
(www.modicon.com), part of Schneider Automation, Inc.

RTU Remote Terminal Unit; in this context, a MEC 20 or a TSC 800

TSC 800 Transfer Switch Controlier

Site a CIM and one or more connected RTUs

Site-list the site-list is the list of remote sites, primarily used for auto-answer and

multiple CIM sites
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1.2. Improvements

A number of improvements have been made to this version of the THS 2000 software. .

Most of the improvements correspond to added features of CIM version 3.0, but some of

the changes are applicable to the previous version of the CIM. See See Section 1 for

more information on device-specific features and Section 3 for the Modbus protocol.

The most notable improvement is the use of the Modbus protocol for communications to

the CIM.

The new features in THS 2000 are:

» Support for new CIM 3.0 Modbus protocol as well as previous CIM protocol versions.

e Automatic RTU (MEC 20 and TSC 800) discovery on login. This will eliminate the
need for the user to.program the individual node address and controller type for each
site (CIM). See Controller Discovery.

s Support for these additional CIM 3.0 features:
<+ 32 character telephone numbers for callout, see Auto-answer Configuration;

< call all numbers option for CIM callout, see Auto-answer Configuration;

-

]

-

» CIM Port 2 auto-detect feature for the hardware protocol, see CIM Port 2;

L2
0..

bounded controller addresses for faster detection, see CIM Advanced.

e CIM Port 2 can now be configured for speeds from 1200bps up to 19.2kbps, instead
of being fixed at 9600bps. This works for old CIM versions as well. _

« Support for multiple remote callout sites. THS version 1.0 and 1.1 only support auto-
answer for a single site. A system with two CIM sites that can callout, would not work
correctly. This has been fixed by adding multiple sites to a single THS 2000 file. The
calling-in CIM is then identified from the loaded set of sites. See Site-list
Management.

o The MEC 20 digital fault labels that are disabled are blénked out in THS 2000. This
feature requires the latest version of the MEC 20. .

+ |mproved communications reliability over noisy communication lines.

THS2000 version 3.1 adds the ability to connect directly to an RTU, bypassing the
CIM. A maximum of one RTU, MEC20 or TSC800, is allowed. The auto-answer
feature of THS2000 is not supported in this mode, as it is a function of the CIM. The
auto-discovery of controllers is likewise not available. See CIM Bypass Wiring for a

wiring description.
1.3. Computer System Requirements

The supported operating-systems are:

<t
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2,

¢ Microsoft Windows 95™, Service Release 2 or later;

s  Microsoft Windows 98™;

+ Microsoft Windows NT™ 4.0 Workstatipn or Server, Service Pack 3 or later;

« Microsoft Windows 2000.

A minimum of 2 MBytes of hard drive space on the chosen installation drive is necessary
for proper operation.

A modem that is fully supported by the operating-system is required for remote
operation. It is important that the correct modem driver software is installed correctly.

A FIFO-enabled serial-port is required for direct connections.

Microsoft Internet Explorer™ 4.01 or later is recommended for use with the on-line help.
However, Microsoft Internet Explorer 3.02 is sufficient if the hhupd.exe file, included with
the THS 2000 distribution, is run first; this executable is provided by Microsoft for
updating help file support. '

1.4. installation

The THS 2000 software consists of two files, the THS3v0.EXE file and the THS3v0.CHM
file. Both files should be copied to a directory on your hard drive, such as CATHS. The
first file, THS3v0.EXE is the THS 2000 executabie. You can make a link to this file on
your desktop by dragging and dropping the THS3v0.EXE from the explorer to the
deskiop. The éecond file, THS3v0.CHM, is the on-line help file.

If you are using Microsoft Internet Explorer 3.02, the file hhupd.exe will be required to
execute and update a system file for HTML Help support. That file is not required if
Microsoft Internet Explorer 4.01 or later is installed.

Quick Start

This section will get you up and running the THS 2000 quickly and easily. This chapter covers

the simple tasks that are necessary to communicate with a site. More advanced topics will be

covered in a later section.

21. Step 1 Start THS 2000

Double-ciick on the THS 2000 icon @ (THS3v0.EXE) to start the program.

See Instaliation.

2.2. Step 2: Logon

The Password dialog box will appear as shown below. Type in your password and click
the OK button or just click the OK button if you have not programmed any passwords
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yet. There are no passwords configured initially, so click on OK to continue if you are

running for the first time.

H

See Passwords and Starting And Logging On.

2.3.  Step 3: Set Host Connection Method

Select the Connect command from the Site menu {or toolbar button or press F9 ). This
command will normally bring up a list of accessible sites, however, if no sites are
defined, you will be required to choose a host connection method. This dialog box is

shown below.

ost PC Connection

Select your connection method, either a specific modem (e.g. Hayes Accura 288 V.34 +
FAX) or a serial port (e.g. Direct using COM1). If you select a direct communications
port, you are also able to modify the port settings. The default settings are likely
sufficient for now, so click the OK button. '

See Host Connection.
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2.4, Step 4. Enter Site Properties |
Once the connection method is established, you will be prompted for the site properties,
such as site name, as shown below. This allows you to enter the first site in the site-list.

ite Properties ﬁi

iy
o R

astwing Site

The name and password fields correspond to the name and password already
programmed into the CIM that is managing the remote site. The description field is
optional and can be used to describe the site. The phone number is entered for a remote
site.

The name and password parameters must match the CIM on the intended site. The
default name is "site" and the default password 'is "user.” These parameters are case
"insensitive. '

See Site Properties.

2.5. Step 5. Connect To Site

The next dialog box displays the list of sites, as shown below. At this point, there is only

one site and it's already selected. From this dialog you can add, remove and modify site
properties; modify the connection method; and connect to the selected site.

2{ .. SN

Eastwing Site

PMO55 Rev.2 O0/O8I31 .. - - .. . . . 20 .- .. .° ---._ _Thomson Technology inc. .




SECTION2 - = = - 7o THS 2000 SOFTWARE PROGRAM

Clicking on the Connect button will begin the connection process. If you experience .

problems connecting to the remote site, please refer to the troubleshooting section of
this manual.

ir

- See Connecting A Site.
2.6. Step 6: Identify Controllers
Once you are connected to the remote site, you need to identify the controllers on the

site. If you are running CIM 3.0 or higher, the THS 2000 software will offer the controllers
that have already been discovered, as shown below. You merely need to accept the
controller list to have them added to the site. If you are running an older CIM, you must

identify and add the controllers manually; see the Adding A Controller section later in this

At this point, you are connected and communicating with the CIM and its controllers. The
status bar at the bottom of the window will flicker and display a message similar to
"Connected to EastWing."

2.7. Step 7: View Controller Data

A set of buttons at the top of the window will contain the word List and the number of
each controller. This is the Controller Bar. Clicking a button on the Controller Bar selects
the current view in the main part of the window. The list-view is a list of all the controllers
and the controiler views are representations of an individual controller.

When the selected site is connected, the dot in the middie of the controller bar button will
indicate the status of the controller (green, yellow, red or black).

See Controller Views.

2.8, Step 8: Issue Controller Commands
Once connected to a site, commands can be issued to controllers through the Mec20
Command or Tsc800 Command menu items under the Controfler menu.

See Controlier Commands. A
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2.9. Step 9: Save/Restore Site-list Information.

The current site-list can be saved by using the Save or Save As commands under the
File menu or the toolbar button.

A previously saved site-list file can be retrieved using the Open command from the File
menu or the numbered recent file list under the Fife menu or the toolbar button.

See Saving A Site-list and Opening An Existing Site-list.

3. Configuration

The THS 2000 software allows the configuration of passwords, lists of sites, the
Communications Interface Module (CIM) and the auto-answer feature. Configuration of THS
2000 site-lists and other parameters is generally done once and then used many times in an
operational capacity.

3.1. Passwords

The THS 2000 program can be secured with the use of passwords. The password levels

are:

3.1.1. READ-ONLY

The read-only user can only monitor an RTU site and may not change any
settings or modes of operation.

3.1.2. READ/WRITE

The read/write user can monitor an RTU site and may change any settings or
modes of operation as desired.

3.1.3. MASTER

The master read/write user can monitor an RTU site and may change any
settings or modes of operation as desired. The master read/write user can aiso
view or modify the lower-level security passwords.

The Options item under the Tools menu will present the user with master security
tevel with a choice that allows the passwords to be modified, as shown below.

For a user with less than the master security level, that menu item is grayed-out.
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The site passwords are normally shown as a series of asterisks (*), but can be shown in

actual letters by enabling the show-site-password check box.

3.2. Site-list Management
THS 2000 allows you to create, save and reopen site-lists. A site-list is a
collection of one or more sites that are all accessed through the same host
modem. A site-list can also be configured for auto-answer, allowing any of the
listed remote sites to call THS 2000 in case of an alarm condition.
The list of sites, the site properties, the connection method and the auto-answer
settings are all stored in the .THS file. This file can be created, opened and
saved from THS 2000. '

3.2.1. Creating A New Site-list
A new site-list can be created using the New command from the File menu (or
toolbar button). This command will bring up the Site Properties dialog, as shown,

for the first site in the site-list.

A Sl

The name and password fields correspond to the name and password already
programmed into the CIM that is managing the remote site. All of the site names
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3.3.

within a site-list must be unique. ‘The description field is optional. The phone
number is entered for a remote site.

3.2.2. Opening An Existing Site-list
An existing site-list can be opened using the Open command from the Fife menu
(or the toolbar button). This command wiil bring up the conventional Windows

~ dialog allowing you to select a file to open.

The File menu also stores the most recently used four site-list files. These can be
opened directly by selecting the filé name from the Fife menu or using the
shortcut key sequence ALT-F fbllowed by the number (1-4) of the desired file.

Note: files created by previous versions of THS 2000 can be opened, but they
will only contain a single site in the site-list. If this file is modified and saved, you

will no longer be able to open it from previous versions of THS 2000.

3.2.3. Saving A Site-list

A site-list can be saved to disk by using the Save or Save As commands from the
File menu (or the toolbar button). These commands will invoke the standard
Windows dialog for saving a file. - .

Note: files saved by this version of software will not be readable by previous
versions of THS 2000.

Site Configuration

Viewing and modifying the site configuration begins with the Connect item under

the Site menu. This action will produce the list of sites (see Site-list

Management}, as exemplified in the following diagram. From this dialog box, new
sites can be added to the siie-list, sites can be removed from the site-list or a

site's properties viewed or modified. The host connection method can also be

viewed or modified.
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| Connect To ) .

fant Easiw ing Generation 1y
DemoPlant Westwing Generation B .
o

In addition, the site be connected (see Connecting A Site) from this dialog.

- 3.3.1. Adding A Site

Electing to add a site by clicking the Add button of the Connect To diaiog
box will present you with the Site Properties dialog box depicted in the
following figure. This allows you to enter the.name and password of the
new site, which is the name and' password of the CIM on that site. The
description can be any descriptive text. The phone-number can only be

entered for a host connection that is a modem (see Host Connection).

The password field is normally shown as all asterisks (*), but can be
made to display the actual letters (see Passwords).

3.3.2. Removing A Site

Clicking the Remove button of the Connect To dialog box will cause THS
2000 to ask you if you really want to remove the selected site. Choosing .
the affirmative option will delete the selected site from the site-list.
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3.3.3.

3.3.4.

ost PC Connection

Site Properties

Selecting the Properties button of the Connect To dialog box will bring up
the Site Properties dialog box, as in section Adding A Site, but with the

detzils of the selected site, as shown here.

This dialog box can also be displayed by right-clicking on the name of the

site in the site-list dialog.

Host Connection

The host connection method can be changed from the Connect Using
command of the Site menu or the Connect Using button of the Connect
To dialog box (see Connecting A Site). This command will bring up the

Host PC Connection dialog box, as shown here.

%,

G

In the list-box, you can select any modems or communication ports that
are recognized by the operating system. Modems can be added and
configured in the Modem entry in the Windows Control Panel (see the

operating system documentation).
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In THS2000 version 3.1, an additional option allows THS2000 to bypass
the CIM and connect to a single controller, MEC20 or TSC800. For a
direct connection using one of the serial ports, the baudrate is
automatically set to 4800 to match a direct controller connection. The CIM
bypass mode does not allow THS2000 to receive alarm callouts from the
site.

If a direct communication port is selected, the Port Settings button will
click-able. Selecting the Port Seftings button will bring up the Port
Settings dialog box, as shown below, where advanced communications

parameters can be viewed and modified.

Supported baudrates are 1200, 2400, 4800, 9600, 14400 and 19200. The
Restore Defaulfts button set the parameters to RS-232 signal type, no
parity, 8 data bits, 1 stop I:;it and 9600 baud.
The RTS activation is only applicable under RS-485. This defines the
level of the RTS line that is used by RS-232 to RS-485 converters to
signal a transmission. Unless otherwise specified, this should be active
high for most converters. |
These parameters must be matched to the Port 2 configuration of the CIM
on the site (see CIM Port 2).
Changes to the port settings do not take effect until the site is
reconnected.
3.4. Communications Interface Module Settings
The heart of communications to a remote site is the Communications Interface
Module (CIM). All the remote controllers, TSC 800s and MEC 20s, are attached

to this device. Normally, the CIM is not connected to the host computer. The
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normal operation for the CIM is to poll the status of each controller and attempt to
discover new controllers. When the status of a controlier indicates an alarm
condition, the CIM can be programmed to call the host and report that an alarm
condition exists. '

When connected to a host computer running THS 2000, the CIM discontinues its
poliing and allows the THS 2000 software to interrogate the controllers.

The CIM can be configured by selected the CIM Properties item in the Site menu.
This will bring up the Current Site Properties dialog box. This window is a tabbed
collection of dialogs that query and display different parameters from the CIM,
including the site information, version, port configuration and cailout phone-
numbers. '

When a value is modified, the Apply button will become click-able. Clicking the
Apply button will send the changes to the CIM; also, clicking the OK button will
send the changes to the CIM if you answer yes to the “savé changes" question.
Hitting the Cancel button will abort any changés that have not yet been written.
After the new values are written to the CIM, they are read from the CIM and
displayed.

Somé of the CIM's properties screens contain a Refresh button that will simply
re-read the data from the CIM.

For more information on the CIM, see Section 1.

3.4.1. CIM Site

Selecting the CIM Site tab in the Current Site Properties dialog box will produce a
disptay similar to that shown in next figure. The F2 key {or the toolbar button) can
also be used to select the Current Site Properties dialog box. From here, you can
enter the site name and site password that will be used by the site connection
described in section Connecting A Site. '
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The name and password fields have a maximlum tength of 16 characters and
case does not matter. CIM versions prior to CIM3.0 are limited to 12 characters
for the site name and 8 characters for the password.

Note: all CIMs that are intended for callout operation to the same site-list must

have unique site names.

3.4.2. CIM Version
The CIM Version tab simply reads and displays|the version information, including
the serial number, from the CIM, as shown below. This may be useful for future

compatibility issues and service.
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Note: CIM version prior to version 3.0 did not have a serial-number or Modbus
support; these fields appears as N/A when communicating with one of these
older devices.

3.4.3. CIM Caliout

The CIM Callout tab configured the callout féaturg, which allows the CIM to call
the host in case of an alarm condition. The dialog box is depicted in the next
figure. Refer to section Auto-answer Operation for more information on CIM

callout and THS 2000 auto-answer features. ‘
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Note: CIM versions prior to version 3.0 did not support the call-all-numbers
feature; this option is grayed-out for those devices. Also, in older CIM versions,

all the phone numbers shared the same number of attempts; this is reflected in
this dialog box by tying all there attempts choices together, so if one is changed
they are all changed. S

3.4.4. CIM Database

All the properties of the CIM described in this chapter are stored in an internal
database. This database, and thus the CIM properties, can be reset to factory
default values by initializing the database. The command to initialize the
database can be found in the C/IM Database tab of the Current Site Properties

dialog box, as shown here.
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This feature is provided as a last resort. It should not be invoked unless you
know what you are doing or you are under the guidance of a qualified service

person.

. 3.4.5. CIM Port 2

A CIM connected directly to a PC host or a Programmable Logic Controller (PLC)
is connectgd serially to Port 2. The serial connection parameters are under the
CIM Port 2 tab of the Current Site Properties dialog box, as shown here.

Ry
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The signal-type indicates the type of physical connection between the host and

CIM. The RS-232/Modem option indicates that a connection is via a standard .
RS-232 cable or the internal modem (CIM Port 1). The RS-422 and RS-485
options are for multi-drop networks. The auto-detect option will allow the CIM to
attempt to decide for itself which physical connection is in use. The default
signal-type is auto-detect.

The other parameters are standard serial type parameters, including parity, data
bit size, stop bits and baudrate. The baudrate values can be 1200, 2400, 4800,
9600, 14400 and 19200. The receive-timeout parameter describes the amount of
time after receiving the last byte of the packet until the pécket is processed
internally.

The Restore Defaults button will restore all parameters to their initial values,
which are no parity, 8 data bits, 1 stop bit, 9600 baud and 20 millisecond receive-
timeout. '

The Fixed Modbus Modé option is for enabling the fixed Modbus mode for
operation with a Programmable Logic Controller (PLC). Once in fixed Modbus
mode, the CIM no longer requires a password to login, it is essentially always

logged-in to save the PLC from having to do so. All modem functions are
disabled when in fixed Modbus mode as well, to prevent unauthorized remote
access. The only way to disable fixed Modbus mode is to connect directly (via
RS-232 or RS-485) with THS 2000, which will disable fixed Modbus mode when
attempting to Iog in to the CIM.

Note: the receive-timeout and auto-detect signal-type features were not
supported in previous versions of the CIM and therefore their values appears
grayed-out and read-only when examined by THS 2000.

The protocol used on Port 2 is Modbus, as described in Section 3.

3.46. CIMPort3

The Port 3 of the CiM is used to communicate with the controllers on the site.
The parameters for this port can be found under the CIM Port 3 tab in the Current
Site Properties dialog box, as shown here.
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These values are all currently read-only; you may not change any of these

values, they are fixed.

3.4.7. CIM Advanced .

The CIM Advanced tab of the Current Site Properties dialog box allows you to
change some of the more advanced features of the CIM, such as Modbus

characteristics and controller polling. The dialog box is shown in the next figure.
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The top box contains properties unique to the Modbus operation of the CIM (see .
Section 3.). The Slave ID is the ID used by the PLC to reference the CIM; the
valid range for a Modbus slave device is 1-247. '
The Poll Bounds parameters are for changing the behavior of the controller
discovery polling. Controllers have an address range of 1 to 255, but there is a
limit of 10 controllers per site. The Poll Bounds parameters reduce the range of
addresses that the CIM must poll in order to discover new devices. Reducing this
range to the expected values of the Controilers, such as 1 to 10, speeds up
response time.
The Response Delay parameter dictates the amount of time, in milliseconds, to
wait before sending a response.
Note: the advanced features described here are only supported in CIM version
3.0. When THS 2000 is communicating with an older CIM, the CIM Advanced
dialog box is not available.

3.5. Controller Configuration
This section deals with the adding and removing of controflers. The controllers
currently supported by THS 2000 and the CIM are the MEC 20 Microprocessor
Engine Controller and the TSC 800 Transfer Switch Controller. '

3.5.1. Controller Discovery

The THS 2000 version 3.0 in conjunction with the CIM version 3.0 supports
automatic controller discovery. When THS 2000 establishes a connection to a
remote CIM, it interrogates the CIM for the list of controllers present on this site.
The user is then prompted to accept this list of controllers or continue with the
controllers already loaded. |

Version 6f the CIM prior to version 3.0 do not support the controller discovery
and controllers must be added manually as explained in the next section (Adding
A Controller). '

3.5.2. Adding A Controller

Selecting the Add option from the Controlfer menu allows you to add a MEC 20
or TSC 800 controller to the site from the Add Controfler dialog box, as shown

below.
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The controller address can be between 1 and 255, with no duplicates allowed.

The controller type can be a MEC 20 or a TSC 800. The description can be any
descriptive text you wish.

3.5.3. Removing A Controller

Removing a controller is accomplished by selecting the Remove item from the
Controller menu which brings up the Remove Controller dialog box, as shown

Remove Controller

The controller to be deleted is selected from the list presented.

3.5.4. Controller Properties

A controller's properties can be examined by selected the Properties item of the
Controltfer menu. This brings up a menu from which you can choose the
controller to be examined, as shown below.,
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address and the fault-labels, can be viewed.

it ML EEG Pupertie

After the desired controller is selected and the OK button clicked one of two
dialog boxes is presented: one for the MEC 20 and one for the TSC 800. The
MEC 20 properties dialog box is shown in the following figure. From this window,
the description can be modified and other properties, such as the controller

Shutdown
Shutdown
Shutdown
Shutdown
Shutdown
Shutdown
Shutdown
Shutdown

EmergencyStop

QOverCrank
DvetSpeed
LossOfSpeedSanl
Underi/oltage
Qvervoltage
UnderFrequency
OverFrequency

The TSC 800 properties dialog box is shown in the next diagram. From here, the

controller description can be modified. Additional properties, such as the

controller address, can be viewed.
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3.6. Auto-answer Configuration
An important feature of remote modem sites is the ability to dial the host and

report an alarm condition. The host side can be configured from the Auto-answer

Settings command of the Site menu, as shown below.

When the auto-answer feature is enabled, the THS 2000 software wilt accept

calls from any site in the currently loaded site-list.

4. Operation

4.1. Basics
This section describes the basic functionality of the THS 2000 software, from

logging-on to user interface to accessing the online help. See the Quick Start

section for a fast get-up-and-running breakdown.
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4.1.1. Starting And Logging On

Double-clicking the THS 2000 icon @ starts the THS 2000 software. A splash
screen indicating the version and related information is displayed for a short
period. You will then be prompted to enter a password, as below.

The THS 2000 log on process allows for three different levels of security,
depending on the password you entered. The levels are read-only, read/write
and master (see Passwords for more information).

You also have the option of selecting “Demo mode,"” which allows you to create
some simulated controllers and otherwise operates as if you had "read-only”

security privileges.

4.1.2. The Interface

The main THS 2000 interface is shown in the next diagram. It is a relatively
standard Windaws-based application with a litle bar, main menu, toolbar and
status bar, as well as a controller bar and a spemal wewmg area.

B - DemoPlant ths - THS 7000 5163
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4.1.3. Title Bar

The title bar disptays the currently loaded site-list file. The site-list file is a
collection of one or more generation sites that has been configured and saved
previously. The site-list file can be opened, saved and printed from the main
menu or toolbar. The THS 2000 site-list files have the file extension .THS.

41.4. Main Menu

The main menu provides the access to the THS 2000 commands. Some
commands are available only under certain circumstances; when the command
is not available, it is grayed-out. For example, you will not be able to add a
controlier (Add from the Controller menu) until you have created an initial site
(Connect from the Site menu or New from the Fife menu).

The main menu commands are also available using ALT-key combinations; the
underlined character indicates the key to press in combination with the ALT key.
Many of the important commands are available using function keys; these are
indicated in the pull-down menus.

4.1.5. Toolbar

The toolbar provides instant access to many important menu commands. When
the mouse pointer is floated over the tool item, a tool tip is displayed in the status
ling portion of the status bar.

4.1.6. Controller Bar

The controller bar contains a button called List and a button for each controller on
the site. The controller buttons are labeled using the controller's identification
number (id). Pressing a button on the controller bar will change the view to
display the selected controller or the controller-list view.

When the selected site is connected, the dot in the middle of the controller bar
button will indicate the status of the controller (green, yellow, red or black).

4.1,7. Status Bar

The status bar displays status messages and indicates connection status and
security status. The status line displays tool tips and various status messages.
The connection status indicates the state of the current connection, such as

ore
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“ldle” or "Connected to EastWing." The security status indicates with which

security level you have logged on.

4.1.8. View

The view area displays one of two different views. The list-view shows a tabular
list of the controllers on the selected site. The controller-view displays data from
either a MEC 20 or a TSC 800.

4.1.9. Accessing Help

The command Confents from the Hefp menu, the toolbar button or the F1 key will

bring up an online reference.

4.1.10. Exiting

The Exit command from the File menu will exit THS 2000, disconnecting any
outstanding connections.,
4.2. Connecting Sites
A site is made up of a single CiM connected to one or mare controllers. Connecting to a
site is the same as connecting to a CiM. From the user's point of view, the CIM is the
site. This section describes how sites are connected and disconnected as well as
various properties of the CIM and the host connection.
Only-a single site from the site-list can be connected at a time.

4.2.1. Connecting A Site
A site ca'n be connected using the Connect command from the Site menu, the
toolbar button or the F9 key. This will bring up the Connect To dialog depicted in
the next figure.

Connect To

j kioh :
DemoPlant Eastwing Genetation
DemoPlant ‘Westiwing Generation
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4.3.

~ This dialog lists each site contained in the currently loaded site-list and allows

you to select the site to which a connection is desired. Clicking the Connect
button will initiate a connection attempt. In addition, double-clicking on the site
name will initiate a connection attempt.

In addition, sites can be added to or removed from the site-list or simply have
their properties modified. A button labeled Connect Using is provided to jump to
the host connection settings (see Host Connection).

4.2.2. Disconnecting A Site

Selecting the Disconnect command from the Site menu, the toolbar button or the
F10 key will disconnect the currently connected site. This includes hanging up
the phone line for a modem connection.

Viewing And Commanding Controllers

The main function of the Communication Interface Module (CIM) is to facilitate
communication to the controllers present on the site. The controllers currently
supported by the CIM are the MEC 20 Microprocessor Engine Controller and the
TSC 800 Transfer Switch Controller. The main view of the THS 2000 provides a
simulated front-panel of a single controlter.

Controllers can be added, removed and examined from menu commands.

4.3.1. Controller Views

The bulk of the THS 2000 window is the view area. This area can be a simple list
of the controllers or a more detailed representation of a single controller. The
controller bar buttons are used to select the desired controller or the controller-list
(see also The Interface).

The controller bar contains a button calied List and a button for each controller on
the site. The controller buttons are labeled using the controller's identification
number (id). Pressing a button on the controller bar will change the view to
display the selected controller or the controller-list view.

When the selected site is connected, the dot in the middie of the controller bar
button will indicate the status of the controlier (green, yellow, red or black).

The next figure shows the view of a MEC 20 connected to a remote CIM. The
MEC 20 indicates that it is currently in shutdown mode. The black part of the
view is generally the same as the front panel of the actual MEC 20 device. The
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display and buttons work as it were the actual device. Additional information .

includes the digital fault status and labels, analog fault status and present

measured values.

; e
MICAOPROCESSOR ENGINE CONTROLLER MEC 20

fsyscenvolnuge [T v ]
iz6 v [ Tsreensicun ]
HEMQIE START
ey L [emoic sten|

5o

The figure below shows the view of a TSC 800 connected to a remote CIM. Just
as the MEC 20, the black part of the view is a direct emulation of the TSC 800
front panel. The faults and values are displayed and updated frequently.

em HS 2000 (=15

il €0.0 Hz
el 187 1la ¥

GENERATOR

-]
uTILTY 5y —
SUPPLY t | SUPPLY

4.3.2. Controller Commands

The controllers can aiso be commanded to perfarm control functions remotely.
The control functions can be found under the MEC 20 Command or TSC 800
Command items of the Controfler menu. The controller in the current view is the
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controller being commanded._ The control functions available vary by type of
controller.

The commands available for the MEC 20 are shown in next figure.

4.4. Printing

Using the print command (the Print item from the File mehu or the toolbar button) while
viewing a controller will print the currently displayed values in a simple text format. The
print command will print the list of controllers when invoked while viewing the controller
list. '

4.5. Auto-answer Operation _

When a remote CIM senses that a controller desires a Callout, it will start the calling out
sequence. The CIM will dial its stored phone numbers some amount of times uniil it
makes a connection (see CIM Callout). The site in which the CIM belongs must currently
exist in the site-list of the THS 2000 program.
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When an auto-answer connection is established, an event is registered in the Auto

Answer dialog box, as shown below, and logged in the auto-answer log file (see Auto-

answer Configuration).

...........

When a site has connected, it will remain connected for two minutes just as if connected

by the operator. During this time, the operator can view the controllers and determine the

cause of the alarm. The status bar will also display a countdown
connection time in seconds.

5. CIM Bypass Wiring

of the remaining

The CIM bypass connection mode of operation has a different wiring scheme than a standard

CIM connection. The two possible methods of connection are: direct—-from computer to

controller and modem--from computer to local modem to remote modem to controller. The direct

connection bypass mode is shown below:

[ T —————

= M =

R 232 - RS-422—]
' -2
IBM Compatible RS-232 )
lo e
RS-422
The modem connection bypass mode is shown below:
= I =5
RS 2% RN RS-422——
RS3-232 mm ta] ] Y~
to s
RS-422
e ot S PMOB5IR6VI2£00/08/315 SeEeE
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An RS-232 to RS-422 converter is required to convert the signal from the computer or modem.
The required wiring from the RS-422 side of the convert to the RJ-45 connection on the
controller is as shown:

RS-232 RS-422 RJ-45

TDB(+)

TDA(-)

RDA(-)
<TEB(+)
GND

—_

To modem or
computer

To Controller

verter
Con unused —

G ~N O G WwN =

The RS-232 NULL connection between the modem and the converter must pass all handshake
signals, as shown in the following diagram:

Signal/Pin Pin/Signal . Signal/Pin Pin{Signal
DB-9 DB-25
D 3 ‘ 3 TD m 2 2 TD
RD 2 —>< 2" RD RD 3 —>£ 3 RD
RTS 7 7 RTS RTS 4 4 RTS
CTS 8 X 8 CTS CTS 5 X 5 CTS
DSR 6 6 DSR DSR 6 6 DSR
DTR 4 4 DTR DTR 20 20 DTR
GND 5 5 GND GND 7 7 GND

The modem must store configuration in a non-volatile storage medium (such as FLASH). The
modem must be configured for the following features:

« auto-answer,

connect at 4800 bps only (no fallback),

echo disabled,
* N0 error carrection,

* N0 compression.
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All RS-232 to RS-422 converters and modems are not created equal. Thomson Technology has |
tested many converter and modem combinations and the recommended parts are: 3Com .
USRobotics V.90 56K Faxmodem and B&B Electronics' RS-232/RS-485 Converter Model
485PTBR (also an RS-422 converter). The modem must be configured prior to operation with
the DIP switches set to (DOWN is ON):

switch | < 4] 2017 el

Position: | DOWN| up| powN| pown| up| up| uP| DOWN

and the following initialization strings:
AT Q0 E0 V1 X4 &KO0 &D0 &M0 &B0 &HO &R1 &N4
AT S0=1
AT &W0

6. Troubleshooting

e,

&
BS

symprom . |* -7 : . CORRECTIVEACTION: [ . -

Cannot communicate with See the CIM User Manual Troubleshooting for possible
the site. solutions. ‘

The Host software may lock-up if auto-answer mode is on
THS 2000 software locks when running in direct mode, the Host software is trying to
up. write to a modem when it may not be present. The solution is
to disable auto-answer (see Auto-answer Configuration).

Unable to view on-line help: Chf:tﬂ( Lhat Microsoft Internet Explorer 4.01 or later is
"The THS 2000 help file metaliea.

I(;r(g?: ; 9"’“"‘) couldnotbe | - enq e that the THS3v0.CHM file is located in the same
' directory as the THS3v0.EXE file. :

Unable to view on-line help:
unable to load a file called
hhetrl.ocx.

You need to run the hhupd.exe file included with the THS
2000 distribution diskettes,
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SECTION 3
CIM PROTOCOL

1. Iintroduction

This protocol document is applicable to version 3.0 of the Communication Interface
Module (TTI).

The Communication Interface Module {CIM) provides the hardware and software
interface between a Modbus™ compliant master device (customer supplied) and the
specific Remote Terminal Units (RTUs) as used at a generator site.

The Remote Terminal Unit (RTU) in this context is a device which directly operates the
equipment at a generator site. These devices are the actual microprocessor-based
controllers as developed by Thomson Technology, Inc. and include the MEC 20 Engine
Controller and the TSC 800 Transfer Switch Controller.

NOTE: This instruction manual provides detailed informatién on the CIM 3.0 Modbus™
protocol. For detailed information on a the CIM 3.0 hardware and instaliation, see the
Section 1. For information on operation CIM 3.0 using the THS2000 3.0 software
program, see the Section 2. For more information on specific RTU devices, refer to their
associated instruction manuals.

For more information on the Modbus™ protocol, visit the Modicon web site at
www.modicon.com. The communications protocol is split in to the physical layer, the

datalink layer and the application layer.

2. Physical Layer

At the Physical Layer, the CIM device is connected to a Modbus Master through CIM
Port 2 (DB-9 or RJ-45) which is configurable to RS-232/-485/-422 and up to 19200 baud.
The MEC 20s or TSC 800s connect to the CIM (Host) through an RS-422 interface via
an RJ-45 connector to CIM port 3b. Up to 10 remotes can be connected to a single CIM

{Host), as shown below:
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°

Rx-

k4

()
h 4

+
Host Tx Remote
GND
HC)
$ M)

* )

* Rx+

Tx-

Tx+
Rem ote

GND
(NC)
(NC)
(N

The remote’s receive lines are always enabled. The remote's transmit lines are only
enabled while transmitting.

There is no hardware flow control.
3. Datalink Layer

NOTE: Unless noted otherwise, all fields described in this document contain unsigned

binary data stored in big-endian (most significant byte first) format. Any unused fields

contain zeroes. When describing the fields, FALSE equals zero, and TRUE equals non- .
zero. |

At the Datalink Layer, the host (master) is responsible for polling the CIM's. The host

sends request packets to the remotes, and‘ the remotes respond with response packets.

The CIM acts like a local host (master) to the MEC 20's connected. The CIM takes care

of gathering data from the individual MEC 20's and storing it in a local database. The
communication format describes an interface with the CIM database.

' -PMO0S5.Rev 2.00/08/31 - .o ool s Thomson Technology Inc.




SECTION3 .. .~ . .. -~ . ~i. . i <ii-.. . . < CIMPROTOCOL.

Unfortunately due to processing limitations response packets from the CIM to the hoét
can have up fo 25ms gaps in the data. The CIM response data is shifted out in 16
character increments, in some cases it can take up to 25 ms to shift out the next 16
_character buffer.

The host pre-transmit delay is the minimum time reguired between the reception of the
last byte of a frame (response) and the transmission of the first byte of a new frame:
(request). The following values show the necessary pre-transmit delays to insure reliable
transmission of data to the CIM.

baudrate . -ldéllay(ms)
1200 130
2400 180

4800 40

9600 30
14400 30
19200 {30

The typical CIM, MEC 20 and TSC 800 data is accessible through direct register read
and writes: Programming the CIM is done using the same protocol with the CIM ID
instead of the MEC 1D. :

4. Preset Multiple Registers (Type 16)

The preset multiple registers packet is used to write specific values to the controllers.
Numeric values are shown in hexidecimal.

Preset Multiple Registers Request

The packet format for this request is shown below.

ss 110 laaaa lpppp ‘bb |rrrr. o.mr ‘cccc

sS
MEC 20 1D (00 to FF)
aaaa
Starting register (4aaaa)
ppPpp
Register count (number of points)
bb '
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Number of bytes (register count x 2)
rerr
Register data (16 bit data)
cece
CRC-16 (see CRC Calculation)
4.1. Preset Multiple Registers Response

The response to this packet is shown below.

ss |10 jaaaa ’pppp ccce

13
MEC 20 ID (00 to FF)
aaaa

Starting register (4aaaa, same number as the write packet)

PPPP
Register count (same number as the write packet)

ccee . .
CRC-16 (see CRC Caiculation)
4.2. Example: Remote Key Press Operation
SEND: |
!ss 10 0200 lOOO1 02 lkknn lcccc
$S

MEC 20 1D (CO to FF)
kk

keystroke number -
nn

number of times to repeat keystroke
ccee

CRC-16
RECEIVE: ,
ss {10 lozoo 0001 icccc

S8

MEC 20 1D (00 to FF)
ccee
CRC-16
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it is also recommended to follow up with a Display Valid Flag read to
. insure the operation was successful before proceeding. The CIM does
attempt muitiple operations in the case of a bad packet. Howevér, if the
Display Valid Flag is not valid after 900ms a retry should be performed.
5. Read Holding Registers (Type 3)
The read holding register request is used for read data from the cantroller.
Numeric values are shown in hexidecimal.
5.1. Read Holding Registers Reguest
Field addressing is done with the following format:

s 03 Jpasa pree fooce
s8 '

MEG 20 ID (00 to FF)

aaaa
Starting register (4aaaa)

PPPP
Register count

. ceec :
" CRC-16 (see CRC Calculation)
5.2. Read Holding Registers Response

Es PB ﬁ) [rTr . . I " Tecee
)

MEC 20 ID (00 to FF)

bb

Response Byte count (Register count x 2)
rrer

Register data (16 bit data)
cecee

CRC-16 (see CRC Calculation)
5.3. Example: Read Registers 200 To 201
SEND:

|ss 03 {0200 Ioooz Icccc

55

. MEC ID (00 to FF)
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-CCCC

CRC-16 | .

RECEIVE:
sé-l03 04 laaaa lbbbb !cccc
)

MEC ID (00 ta FF)
aaaa
register 200 data
bbbb
register 201 data
ccee
CRC-16 |
6. . Application Layer

At the Application Layer, the Master Controller sends request messages to the CIM's,
and the CiM's respond with response messages. Communication with the MEC 20’s is
done using the MEC 20 ID and a typical Modbus packet, the CIM is transparent to the
protocol. The only time the user needs to be concerned with the CIM is when CIM

configuration parameters need to be modified. CIM communication is done with the
same Modbus packet using the CIM ID instead of the MEC 20 ID. In the case of the
same |D the CIM is smart enough to look at the régisters requested to figure out whether
it is meant for a CIM or MEC 20, ‘

The data block protocol from the MEC 20 will be described in the next section. .

The CIM port configuration table is used to change the port type (RS-232/-485/-422) and
data protocol options such as baudrate, start bits, stop bits, and parity. The CIM port
configuration table consists of 2 records that define CIM port 2 and port 3 options.

All register values are in hexidecimal notation, with certain Modbus interfaces you may
be required to use a decimal value. In Modbus terminology a zero does not exist in the
decimal register list therefore many PL.C/software interfaces may require you to convert

the Hex to decimal and then add one. (example 100Hex -> 257 not 256). The actual
packet will include the below listed value with the '4' chopped off. The 4xwx is another
Maodbus terminology that is not used in the actual protocol, only the lower 4 digits are
converted and used in the packet description. ' .
Values in embolded typeface are the default values for their respective fields.
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7. Data Types And Formats
The following table describes the possible return data types and formats for Modbus
registers defined in the CIM.

A register data value consists of two bytes: the most significant (MSB) and the least
significant (LSB). Data values are arranged with the MS8 first (called big-endian).

Data |Register|[Maximum]| 7. - -~ it 0
Type | Count . Range’j‘ Cnn T Descnptlon IR
boolean {1 g en?c: MO I hoolean value: O=false, non-zero=true
enum |1 0 to max- enumeration: range from 0 to some maximum
range
. unsigned 8-bit integer (allowable values can be
untg 1 0-2585 further limited)
. 'unsigned 16-bit integer (allowable values can be
uintts |1 {0-65535 further limited)
, | . character (0-255) string, ordered: MSB1, LSB1,
string |n special MSB2, LSB2, ...
structure; definition depends on register range;
struct In |special {ordered: MSB1=byte0, LSB1=byte1, MSB2=byte2,
LSB2=byte3, ...
8. CIM Port Configuration
o “Régisiéf ‘JAddress; :'R;agi:s_tér Data - N T
_’ .”F'eld" { (decimal).{ (hex). | Count {Format ERTR Value DU
Portd2 . 0=57600, 1=38400,
Bitrate 40257 100 1 enum [2=19200, 3=14400, 4=9600,
5=4800, 6=2400, 7=1200
Port#2 ‘ :
Bits/char 40258 101 1 uint8 {7 to 8(8)
Port#2 .
Stopbits 40259 {102 1 uintg {1to2 (1)
Port#2 ! 10=0dd, 1=Even, 2=None,
Parity 40260, , 103 , ! _ enUM Ja=Mark, 4=Space
Port#2 Rx .
Timeout 40261 .104 1 | uint16 {0 to 65?35 (20)7
Port#2 Line 0=RS-232, 1=R$-422,
. Protocol  |10202 105 |°MUM 12-Rs.485, 3=auto-detect
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Porti3 0=57600, 1=38400, | .

Borees 40289 120 |1 enum 2219200, 3=14400, 4=9600,
| |5=4800, 6=2400, 7=1200

Port#3 .

meore (40290 | 121 |1 uintd |7 to 8 (8)

Pori#3 -,

Stopbits 40291 122 1 uint8 11 to 2 (1)

Fort#3 10=0dd, 1=Even, 2=None,

Parity 40292 123 1 enum [3=Mark, 4=Space

Port#3 Rx ) .

oo X J40293 124 |1 uint16 0 to 65535 (40)

Port#3 Line 0=RS-232, 1=RS-422,

Protocol  |10294 {125 |1 enum 1,_rs.485

The Modbus Configuration table is used specifically to assign a node address (CIM ID)
to the individual CIM unit. This is used in multiple CIM configurations. The CIM's are
slaves to any device connected to Port 2. However the CIM acts like a Master to
anything connected to Port 3. Communication to the individual MEC 20's will be done by

communicating to the CIM.

9. CIM General Configuration

- . - 'IRegister Addreéé Regisger Daté;f‘.‘, e w o
re 0 jiedma “fine Joount” [Format YRS T
CIM ID 40321 140 1 uint8 010 255 (1)

CIM response = Iy
delay (ms) 40322 141 1 uint16 {0 to 5000 (30}
Poll bounds 40323 142 1 struct  jsee below
' O=disabled,
Call out enable 40324 143 1 boolean 1=enabled
: , D=connect once,
Call out mode 40325 144 1 enum [ nnect to all

The CIM ID is -c-miy used for prorgrrémming CIM feat-ures,”it is transparent when -
communicating with MEC 20's or TSC 800's.
The Poll Bounds structure has the following format: .
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byte0 = upper bound; default 255

byte1 = lower bound; default 0.
10. CIM Passwords

. Jregister  |Address|Register|Data |- -
Field (decimal) : {(hex} |Count, -jFormat: Value
. 40337- : max-length =18
Site Name 40345 150-158]9 string bytes
THS mode 40346- . max-tength =18
password 40354 159-16119 string bytes
Modbus mode 40355- 162- 9 strin max-length =18
password 40363 16A 9 loytes
11. CIM Login
i ke Registéf - Addrjeés Régistef Da.ta A TR
e |(decima) finex)  |Count - |Format {Y34® .
Requested Link 0=THS, 1=Modbus,
protocol 40385 180 1 entM 1 2=Fixed-Modbus
. 0=logoff, 1=RS-232,
s:)‘t‘ggjfed Line  liosse  [181 |1 enum  |2=RS-422, 3=RS-
. 485, 4=Modem
Login Request 40387- 182- 9 strin max-iength =18
Password 40395 18A 9 lbytes
12. CIM About
o B |Register - Address ‘Rlegiste Data " e
Field — © 2.0 {decimal). ‘J(hex) -~ |r Count }Format \@f{e e
TTI Device Type =
identifier 40417 1A0 1 enum {TTI=0xC53A
TTI 4 character 40418- , max-length = 4 bytes;
device name aos19  |\A1-1AZ2 sting  facmae
Call out requested {40420 1A3 1 goolea 1=call out requested
Serial Number 40421- - i
s 1A4-1A7]4 struct [structure-length is 8
(64bit binary) 40424 ‘ ‘ bytes; value is factory
- PMO55 Rev 2-00/08/31 @ . 4. 6 s
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| | =i | .
I;f,jﬁ?l‘f;’;zr) 40425  [1A8 |1 uint16 {0 to 65535
I;f,j:?,";fv’:r) wize  |ae |1 uint16 {0 to 65535
\T,:rfi;’:ﬁf’:;ér) s0427  |1Aaa |1 uint16 10 to 65535
I;ig;"&gﬂr) a0428  [1aB |1 uint16 {0 to 65535
oo oner® faoa29 |1ac [t Luintte Joto 6ss3s
i?ggf(ﬁ;’;t:r‘;‘re 40430  [1aD |1 uint16 |0 to 65535
m?:i%‘:f(ﬁ;ﬁ:g"' w0431 |1ag |1 int16 0 to 65535
D”e?ggf(gﬁg‘;m 10432 f1aF | uint16 {0 to 65535

13. CIM RTU List

" |register . |address{Register|Data |,

Fiele {(decimal) *fhex) JCount ~[Format|¥M® 7. T
0=RTU requested
jcallout,

Roasonforlast la1zsr fsoo |4 enum |1=RTU removed,

2=RTU added,

3=bad slave response

Slave 1 address

41282 501 1 struct {see below
and type
Slave 2 address 44083 [s02 |1 struct |see below
and type
Slave 3 address  |,4,04 503 |1 struct |see below
and type i
Slave 4 address 41285 504 1 struct lsee below
and type. .
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ESl:::’vteygeaddreS.S 41286 1505 1 struct |see below
aSL%vteygeaddress 41287 1506 1 struct. see below
grl]e:jv?y;eaddréss 41288 507 1 ~ |struct {see below
S:'I%V?ygeaddress 41289 508 |1 struct {see below
g’mfygeaddress 41290 509 |1 struct {see below
Sriwadvfy;g address {1591 50A |1 struct - |see below

The slave address and type are encoded in the following 2-byte structure:
byte0 = slave type (O=none, 1=MEC 20, 2=TSC 800),
byte1 = slave address (0 to 255).

14. CIM Callout

i-.g‘ - "JRegister Address Register Data’. S
Fleld = |ecimal) {thex) |Count |Format[VaMe® @ = -7

41537-

Phone Number 1 41553 600-610{17 string {max-length = 34 bytes
Callout attempts , ' .
count 1 41554 611 1 uint8 10to 9 (3)
Phone Number 2 j}gg?’ 612-622|17 string {max-length = 34 bytes
Callout attempts ;
count 2 41572 623 1 uint8 {0 to 9 (3)

41573-

Phone Number 3 41589 623-634117 string |max-iength = 34 bytes

Callout attempts

count 3 41590 635 1 uint8  |0to 9(3)

‘PM055 .Rev 2:00/08/31 .- « R Thomson Technology inc.
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16. MEC 20 Register Tables

Specific MEC 20 data is received by addressing the MEC 20 and accessing the
appropriate registers listed below. Using a MEC 20 address of "0" will cause all MEC
20's to respond to the request. This is usually reserved for communication with a single
MEC 20 with an unknown address. Otherwise MEC 20 addresses range from 1 - 255

however only 10 RTU's (MEC 20 or TSC 800) can be connected to an individual CIM.

- -PMO55 -Rev 2 '00/08/31 : -

o Register - |Address|Register ﬁata“ PRI
reld - |(decmaly”-|ihex) . |Count - [Format VAN, - -
MEC 20 Key Press 3 see MEC 20 Press
(write only reg) 40513 200 1 struct Key
MEC 20 Valid see MEC 20 Valid
Data/Display 40514 201 1 struct Data/Display
. 140515- . {see MEC 20 Get
MEC 20 Version 40527 202-204(3 struct Version
40518- 205- . {see MEC 20 Get
MEC 20 Surnmary 40523 20A B struct Summa
MEC 20 Analog 40524- 20B- 7 struct  |5€ MEC 20 Analog
Group 0 40530 211 Values
MEC 20 Analog  {40531- 212- 9 struct |5€€ MEC 20 Analog
Group 1 40539 21A Values
. ‘ length = 16 bytes; see
MEC 20 Displtay  {40540- 21B- . :
8 string |MEC 20 Display
Group 0 40547 222 Details
. length = 16 bytes; see
MEC 20 Display [40548- i . -
Group 1 40555 223-22A18 string MEC_ 20 Displa
Details
MEC 20 Fault 40556- : tength = 4 bytes; see
Details 40557 22B-22Cf2 struct {\iEC 20 Fault Details
MEC 20 Digital 40558- - tlength = 16 bytes; see
Fault 1 Message |40565  [220-234{8 StiNg 1\EC 20 Fault Details
MEC 20 Digital 40566- ) . length = 16 bytes; see
Fault 2 Message  |dos73  |250-23C18 Sting 1\EC 20 Fault Details
58 o ovee - .+ - Thomson Technology Inc.
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N nsin, [t fozuls  foumg [l 1oy s
NECZ0Dgiel [0 lasszrole  foung [nahc 10btes s
MECTnoe [ lanarals  forng [t 16 by e
000 o0 forsrcls  |sng [t 1 s s
MEC DU o (o5 [ooasls g [omals 10 se
o [iooar Joasascfs g [on s tobyes se
message

oo (05 fowarrls  fanng |lHO0S tOB S
MEC 20 Under VOUOROT Iopnaars g S 1o by e
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meseage T liogve [peseEle jsring g et L
Foqmosengs |4062s  [300-837{8 Jsting [nd Bt Detale
L e A P ot ”
Carea message |40610  [240347[8  sting |GRO G £0 N Detats.
message - laoaas  [4%F[B |sg G o Detaie
mescage o liosse  [ps0es7fs fsting |OROY S B Detai
moseage - lioss  [PEsFls  lsting [OROT b Petals
MEC 20 Low Temp oo 1360367 |8 stiing [ orou = 10 YeS: See
mossage T ldogey  {peaseFis  swing |ORON B etats
mossage T laoggs [ITOSTT[B Jsting |G ot Details
et < L O U e Y ey
mossage - |dosoa (2098718 famg R0 b Bt

16. MEC 20 Messages (Version 1.0}
The foliowing sections describe in detail the data registers mentioned in the above
tables, for single byte data the actual byte location in the registers is included in the
above mentioned tables.
16.1. MEC 20 Press Key ‘
This message is used to remotely press a key on a MEC 20's front panel.
Key press actions can be used to dupticate any local action on the MEC
20 davice remotely. The key press sequences can be involved therefore it
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is recommended to program the MEC 20's locally using the actual key
pad and display. The key press write message is described below:

PR

Field Descnptlon , ':-F‘:"-,':'-.-:ff*_. .

This field COHtﬂll’lS the key, as follows
0 = Null (This value is used to get the characters dtspiayed on the
LCD without pressing any of the keys)
1 = Lamp test
2 = Silence horn
3 = Reset controller
4 = Escape
5 = Decrement
gyte 6 = Increment
7 = Enter
8 = Manual
9 = Off
10 = Auto
11 = Test
12 = Emergency stop
13 = Escape from program menu
14-255 = Undefined

byte
1

This field contains the number of times the key is to be pressed.

The reéponse message contains the current display contents.

16.2, MEC 20 Valid Data/Display
The Data/Display Valid byte is used to determine the following. If bit 0 is
set (1) then the Current Data in the registers is valid. If bit 1 is set (1) then
the Display Data is valid (i.e. the last Keypress command has executed
successfully).

16.3. MEC 20 Get Version
This message is used to get the version information from a MEC 20. The
request message does not have any data bytes. The response message
has the following data bytes:

Field - Déscription.

byte0 |***PAD***

This field contains the remote type, as follows:
0=MEC 20

1=TSC 800

2-255 = Undefined

byte2 {This field contains the major MEC 20 message format version

byte1

PMO55 Rev 2-00/08/31 - . ° R N . Thomson Technology inc. .. - -
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7 number. , _ —
This field contains the minor MEC 20 message format version .
byte3 number

bﬁe4 This field dontains the major sof_fware version number.
byte5 {This field contains the minor software version number.
16.4, MEC 20 Get Summary

This message is used to get the summary information from a MEC 20. The request

message does not have any data bytes. The response message has the following data
bytes:

S et e Eaw e S
A -
¥

Field + -~ -~ {Deseription ": F7 0 u

This field contains the summary bitmap, as follows:
Bit 15 contains TRUE if a callout is required.
Bit 14 contains TRUE if a shutdown is active. This bit is
the equivalent of the Shutdown LED.
Bit 13 contains TRUE if an alarm is active. This bit is
the equivalent of the Alarm LED.
Bit 12 contains TRUE if the speed signal is present.
This bit is the equivalent of the Speed Signal Present
byte0, byte1 LED.
Bit 11 contains TRUE if the engine controller is ready.
This bit is the equivalent of the Ready LED.
Bit 10 contains TRUE if the emergency stop is active.
This bit is the equivalent of the Emergency Stop LED.
Bit 9 contains TRUE if the hom output is enabled.
Bit 8 contains TRUE if the remote start input is
enabled.
|Bits 7-0 are unused.
This field contains the start mode, as follows:
0 = Manual
1= Off
2= Auto
3 = Load test
14-255 = Unused _ ,
| This field contains the system status, as follows:
0 = Switch in off
1 = Switch not in auto
2 = Unit ready
3 = Start delay
4 = Crank period
Fﬁe3 15 = Rest period
6 = Bypass delay
7 = Unit running
8 = Cooldown
f = Unit shutdown
1

0-255 = Unused

byteZ
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boyvtes, bytes This field containis the system status timer value (in
. seconds). _
This field contains the fault state bitmap. Each bit
contains TRUE if the associated fault is active. The bits
are defined as follows:
Bits 31-29 are unused.
N Bit 28 is digital fault 12 (Fault name is programmable).
Bit 27 is digital fauit 11 (Fault name is programmable).
Bit 26 is digital fault 10 {Fault name is programmable).
Bit 25 is digital fault @ (Fault name is programmable).
Bit 24 is digital fault 8 (Fault name is programmable).
Bit 23 is digital fault 7 (Fauit name is programmable).
Bit 22 is digital fault 6 (Fault name is programmabile).
Bit 21 is digital fault 5 {Fault name is programmable).
Bit 20 is digital fault 4 (Fault name is programmable).
Bit 19 is digital fauit 3 (Fault name is programmable).
byte6  (MSB),|Bit 18 is digital fault 2 (Fault name is programmable).
Bit 17 is digital fauit 1 (Fault name is programmabie).
byte?.  byte8.IBit 16 is low oil pressure 2.
byteS(LSB) Bit 15 is low oil pressure 1.
Bit 14 is high engine temperature 2.
Bit 13 is high engine temperature 1.
Bit 12 is low engine temperature.
Bit 11 is high battery.
Bit 10 is low battery.

. Bit 9 is weak battery,

: Bit 8 is over current.
Bit 7 is over frequency.
Bit 6 is under frequency.
Bit 5 is over voltage.
Bit 4 is under voltage.
Bit 3 is loss of speed signal.
Bit 2 is over speed.
Bit 1 is over crank.
Bit 0 is emergency stop.

yte10 “**PAD***
This field contains the EEPROM write count, This value
{byte']'i is incremented each time the configuration information

in the EEPROM is changed. The host uses this value
to determine when the fault details may have changed.

16.5. MEC 20 Ahéiog Values _
Analog Group 0 Registers are described in more detail below:

Ané!ogﬁcv%rc})hp IS L
0 Dats S Q??crth'Qn’"“.- T

EL S

Y- R

‘ . This field contains the analog values bifmap, as follows:
byteO, byte1 {Bit 15 contains TRUE if the engine temperature is in
. _ _ degrees Celsius, and FALSE if the engine temperature

#
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lis in degrees Fahrenheit.

Bit 14 contains TRUE if the oil pressure is in KPA, and
JFALSE if the oil pressure is in PSI,

Bit 13 contains TRUE if 3 phase mode, and FALSE if 1
{phase mode.

Bits 12-0 are unused.

byte2, byte3 | This field contains the battery voltage (in tenths of volts).

This field contains the engine RPM (in revolutions per

byted, bytes minute).
byte6, byte7, . _ _
byte8, byte9 This field contains the run hours (in hours).

[This field contains the éngihe témperature (in degrées -
byte10, byte11 Celsius or degrees Fahrenheit).

byte12. byte13 §{ This field contains the ail pressure (fn KPA or PSl).
Analog Group 1 Registers are described in more detail below:

AnalogGroup‘i R
Apata . i Descnption, ¥

; . -
. & "lt R - Tt

3 phase mode: ThlS field contams the phase AB voltage
{{in volis).

11 Phase mode: This field contains the phase AB voltage
1(in voits).

3 phase mode: This ﬁeld contains the phase BC voltage
{(in volts).

1 Phase mode: This field contains the phase AN voltage
{in volts). '

13 phase mode: This field contains the phase CA voitage
{(in volts).

1 Phase mode: This field contains the phase BN voltage
(in volts).

{3 phase mode: This field contains the average of the
phase AB, BC, and CA voltages (in volits).

11 Phase mode: This field confains the phase AB voitage
(in volts).

3 phase mode: This field contains the phase A current
byte8, byted (in amps).

1 Phase mode: This field is unused.

3 phase mode: This fieid contains the phase B current
byte10, byte14 |(in amps). o _

1 Phase mode: This field contains the phase A current
{in amps).

3 phase mode: This field contains the phase C current -

fbyte12, byte13 {(in amps). L _

1 Phase mode: This field contains the phase B current
{in amps).
3 phase mode: This field contains the average of the
phase A, B, and C currents (in amps).

byte0, byte1

byte2, byte3

byted, bytes

byte, byte?

byte14, byte15
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1 Phase mode: This ffeld contains the average of the
phase A and B currents (in amps).

hyte16, byfe1 7 1This field contains the AC frequency (in tenths of hertz).

. 16.6. MEC 20 Display Details

The Display details are broken into 2 groups. Group 0 contains the 16 ASCH characters
from the top line of the MEC 20 display. Group 1 contains the 16 ASCIi characters from
the bottom line of the display. There are to many individual display messages to list all of
them here, however some basic messages should be described. The 2 most useful
messages are "non-valid" and "valid". This is mainly used for confirmation that a
keystroke has been sent and received by the MEC 20 correctly.

Group 0
Field . Description .
byte0 to byte15 ;l(')r;)!shg :ld contains the ASCI | characters from the LCD
Group 1 |
Fielg. SR | Descnptlon e o
byte0 to byte15 ggtitsofl:lﬁin?ntams the ASClI characters from the LCD

16.7. MEC 20 Fault Details
DigFault 1 - 12 are user programmable (see the table MEC 20 Get Summary, bytes 6 to

§ for fault descriptions), the fault name register can be read or written to any value up to
16 characters long. This must be done locally on the MEC 20's.
Fault Detail Registers are described in more detail below:

Fault Status™ - ' el R s T e
: De cn thl‘l T T
Shutdown/Alarm . s p RTINS T S ST AR L

et

Th:s ﬂeld contains the fautt detads b|tmap as fo|lows
The bits contain TRUE if the fault is programmed as a
shutdown, and FALSE if the fault is programmed as
an atarm.

Byte 0 contains information for digital Faults 0 - 15
{Bit15 =#15, BitD = #0)

Byte 1 contains information for digital Faults 16 - 28
(Bit12 =#28, BitD =#16)

The message format for all faults is shown below:

byte0, byte1

Fault Me;ssage__. ADescription . : ey .- Ui
Description .. - { o N _
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This field contains the ASCI} fault name. Unused
DyteO to byte15  icharacters at the end of this field are padded with .
spaces.

17. TSC 800 Register Tables

Specific TSC 800 data is received by addressing the TSC 800 and accessing the -
appropriaté registers listed below. Using a TSC 800 address of "0" will cause all TSG
800's to respond to the request. This is usually reserved for communication with a single
TSC 800 with an unknown address. Otherwise TSC 800 addresses range from 1 - 255
however only 10 RTU's (TSC 800 or MEC 20) can be connected to an individual CIM.
[table 41025 to 41065)

R i Yl =l o AR

) :3%9823;(:2; ;Jress 41025 lago 1 | uint16 f}(f_i TS8C 800 Press
Egtif?aﬁgp\;gid 41026 401 1 |uinte SDZ?ET—S%\@Q
TSC 800 Version 41027-41029]402-404 |3 struct W
Téc 800 Summar-y- 41030-41036 |405-40B |6 struct gi?nln;sg@_fm_.@ﬂ

| TSC 800 Analog Group 41037-41049140C-418 {13 {struct Zizgs-%f%
TSC 800 Display Group 0}41050-410571419-420 {8 {string W
TSC 800 Display Group 1{41058-41065]421-428 |8 :string EW

18. TSC 800 Messages (Version 1.0)

The following sections describe in detail the data registers mentioned in the above
tables, for single byte data the actual byte location in the registers is included in the

above mentioned {ables.
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18.1. TSC 800 Press Key
. : ' This message is used to remotely press a key on a TSC 800's front panel.
It is also used to get the characters displayed on a TSC 800's LCD. The
Tequest message has the foilowing data bytes:

. '  |Field  |Description-.. .
This field contains the key, as follows:
0 = Null (This value is used to get the characters displayed on
Fthe LCD without pressing any of the keys).
1 = Lamp test
2 = Previous
3 = Decrement
Ibyte0 4 = [ncrement
5 = Next
6 = No manual test
= Manual offioad test
= Manual onload test
9 = Escape from program menu
10-255 = Unused
byte This field contains the number of times the key is to be
ressed.
The response message contains the current display contents.
. 18.2. TSC 800 Valid Data/Display _
The Data/Display Valid byte (byte1, LSB) is used to determine the
following.

If bit 1

request message does not have any data bytes. The response message has the
following data bytes: -

If bit O is set (1) then the Current Data in the registers is valid.

command has executed successfully).
18.3. TSC 800 Get Version
This message is used to get the version information from a TSC 800. The

is set (1) then the Display Data is valid (i.e. the last Keypress

Field |

Description

Wbyteo

Wk PAD wrkk

{byte1

fThis field contains the remote type, as follows:

0 =MEC 20
1 =TSC 800
2-255 = Undefined

his field contains the major TSC 800 message format version

number.

‘ ) Fytez
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yte3 |This field contains the minor TSC 800 message format version
fnumber, .

!byte4 This field contains the major software version number.

(%]

lbyteS [This field contains the minor software version number.
18.4. TSC 800 Get Summary

This message is used to get the summary information from a TSC 800.

The request message does not have any data bytes. The response
message has the following data bytes:

Field - |Description ™~ "=

This field contains the summary bitmap, as follows:
Bit 15 contains TRUE if a callout is required.

Bit 14 contains TRUE if dua! prime mode, and FALSE if standard
ode.

Bit 13 contains TRUE if Src2 prime, and FALSE if Src1 prime.
Bit 12 contains TRUE if a transfer switch failure has occurred.
Bit 11 is unused in standard mode. This bit contains TRUE if thej
Srct Start output is enabled in dual prime mode.

Bit 10 contains TRUE if the Src2 Start output is enabled.

Bit 9 contains TRUE if the Src1 Pretransfer output is enabled.
Bit 8 contains TRUE if the Src2 Pretransfer output is enabled.
Bit 7 contains TRUE if the Srct Transfer output is enabled.
Bit 6 contains TRUE if the Src2 Transfer output is enabled.
Bit 5 contains TRUE if the Load On Src1 input is enabled.

Bit 4 contains TRUE if the Load On Src2 input is enabled.
Bits 3-0 are unused. o

This field contains the test mode, as follows:

0 = None

1 = Switch offload test

2 = Switch onfoad test

byte2 |3 = Switch off

E = Manual offload test

5

bytel,
bytel

= Manual onload test
= Auto offload test
7 = Auto onload test
8-255 = Unused
This field contains the system status, as follows:
0 = Src1 start delay
1 = Src2 start delay
2 = Src1 warmup delay
ifbytea 3 = Src2 warmup delay
4 = Pretransfer delay
5 = Finding neutral
I6 = Neutral delay
7 = Transferring
{8 = Transfer failed, press lamptest
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9 = Posttransfer delay

10 = Sre1 return delay

11 = Src2 return delay

12 = Src1 cooling

13 = Src2 cooling

14 = Srct auto, Src2 auto

15 = Sre1 auto, Src2 failed

16 = Src1 auto, Src2 normal

17 = Src1 auto, Src2 offload test

18 = Src1 auto, Src2 onload test

19 = Src1 auto, Src2 ready

0 = Src1 auto, Sre2 running

1 = Src1 auto, Src2 starting

2 = Srei auto, Src2 switch off

3 = Sre1 failed, Src2 auto

24 = Src1 failed, Src2 failed

5 = Src1 failed, Src2 normal

6 = Src1 failed, Src2 offload test

7 = Src1 failed, Src2 onload test

8 = Src1 failed, Src2 ready

9 = Sre faiied, Sre2 running

0 = Sre failed, Src2 starting

31 = Src1 failed, Src2 switch off

432 = Sr¢1 normal, Sre2 auto

33 = Src1 normal, Src2 failed

34 = Src1 normal, Src2 normal

35 = Src1 normal, Src2 offload test
36 = Src1 normal, Src2 onload test
37 = Src1 normal, Src2 ready

38 = Src1 normal, Src2 running

9 = Src1 normal, Src2 starting

0 = Src1 normal, Src2 switch off

1 = Src1 offload test, Src2 auto

2 = Src1 offload test, Src2 failed

3 = Src1 offload test, Src2 normal

4 = Sre1 offload test, Src? offload test
5 = 8re1 offload test, Src2 onload test
6 = Src1 offload test, Src2 ready

7 = Src1 offload test, Src2 running

8 = Src1 offload test, Src2 starting

g = Src1 offload test, Src2 switch off
0 = Src1 onload test, Src2 auto

1 = Src1 onload test, Src2 failed

2 = Src1 onload test, Src2 normal

3 = Src1 onload test, Src2 offload test
= Srcl onload test, Src2 onload test
55 = Srci onload test, Src2 ready

56 = Src1 onload test, Src2 running
57 = Src1 onload test, Src2 starting
58 = Src1 onload test, Src2 switch off
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9 = Src1 ready, Src2 auto

0 = Src¢1 ready, Src2 failed

1 = Srel ready, Src2 normal

2 = Src1 ready, Src2 offload test
63 = Src1 ready, Src2 onload test
64 = Src1 ready, Src2 ready
65 = Src1 ready, Src2 running
66 = Srct ready, Src2 starting
67 = Src1 ready, Src2 switch off
68 = Src1 running, Src2 auto
9 = Src1 running, Src2 failed
70 = Srct running, Src2 normal -
71 = Sre1 running, Src2 offload test
72 = Src1 running, Src2 onload test
73 = Src1 running, Src2 ready
74 = Src1 running, Src2 running
75 = Src1 running, Src2 starting
76 = Src1 running, Src2 switch off
77 = Src1 starting, Src2 auto
78 = Src1 starting, Src2 failed
79 = Sre1 starting, Src2 normal
80 = Src1 starting, Src2 offload test
81 = Src1 starting, Src2 onload test
82 = Src1 starting, Src2 ready
83 = Src1 starting, Src2 running
84 = Src1 starting, Src2 starting
5 = Sre1 starting, Src2 switch off
6 = Sr¢1 switch off, Src2 auto
7 = Src1 switch off, Sre2 failed.
88 = Src1 switch off, Src2 normal-.
89 = Src1 switch off, Src2 offload test
90 = Src1 switch off, Src2 onload test
91 = Src1 switch off, Src2 ready
2 = Sre1 switch off, Src2 running
3 = Src1-switch off, Src2 starting
= Src1 switch off, Sre2 switch off
95-255 = Unused

L

yied, :

byte5 This field contains the system status timer value (in seconds).
This field contains the fault state bitmap. Each bit contains TRUE
if the associated fault is active. The bits are defined as follows:
Bits 15-8 are unused.

byte6 Bit 7 is Src2 over frequency.

" {Bit 6 is Src2 under frequency.
byte7 [Bit 5 is Src2 over voltage.

Bit 4 is Src2 under voltage.
Bit 3 is Src1 over frequency.
Bit 2 is Src1 under frequency.
Bit 1 is Src1 over voltage.

oA
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*

[Bit 0 is Src1 under voltage.

byte8,
*byteg

his field contains the fault visible bitmap. Each bit_contains
RUE if the associated fauit is visible. The bits are defined as
ollows: :
Bits 15-8 are unused.
Bit 7 is Src2 over frequency.
Bit 6 is Src2 under frequency.
Bit 5 is Src2 over voltage.
Bit 4 is Src2 under voltage.
Bit 3 is Src1 over frequency.
Bit 2 is Src1 under frequency.
Bit 1 is Src1 over voltage.
Bit 0 is Src1 under voltage.

lbyte10

This field contains the day of the week of the system time, as
ffollows: :

0 = Sunday

1 = Monday

2 = Tuesday

3 = Wednesday

4 = Thursday

|5 = Friday
6 = Saturday
7-255 = Unused

ibyte1 1

This field contains the hour of the system time. Valid values are
§0-59.

byte12

This field contains the minute of the system time. Valid values
jare 0-59.

Ibyte13 Lrhis field contains the second of the system time. Valid values
re 0-59

18.5. TSC 800 Get Analog Values
* This message is used to get the analog values from a TSC 800. The

request message does not have any data bytes. The response message
has the following data bytes:

Fleld Descnptson | SRR e
- his fi eld contains the analog values bitmap, as foliows
yte0, byte1  {Bit 15 contains TRUE if 3 phase mode, and FALSE if 1
ﬂb jphase mode.
Bits 14-0 are unused.

byte2, byte3  IThis field contains the Src1 phase AB voitage (in volts).

{byted, bytes  jvoltage (in volts).

B phase mode: This field contains the Src1 phase BC

1 Phase mode: This field contains the Src1 phase AN
voltage (in volts).

Ibytee,-byte'f y 3 phase mode: This field contains the Src1 phase CA

oltage (in volts).
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1 Phase mode: This field contains the Src1 phase BN
voltage (in voits).

|bYteB- byte9 .ﬂ‘hls field contains the Src1 frequency (in tenths of hertz).

Rbytem, byte11 IThis field contains the Src2 phase AB voltage (in volts).

13 phase mode: This field contains the Src2 phase BC.

lbyte12, byte13 {voltage (in volts).
- 1 Phase mode: This field contams the Src2 phase AN

voltage (in volts).
3 phase mode: This field contains the Src2 phase CA

lbyte14, byte1s {voltage (in volts).
|1 Phase mode: This field contains the Src2 phase. BN.

voltage (in voits).
lbyte16, byte17 Irhis field contains the Src2 frequency (in tenths of hertz).

15!(“313 byte19 [This field contains the load phase AB voltage (in volts).
Ibyte20, byte21 fhis field is unuéed. | |
Ibytezz byte23 frhis field is unused. -

ryte24, byte25 IThis field contains the load frequency (in tenths of hertz).

18.6. TSC 800 Display Details -
The Display details are broken into 2 groups. Group 0 contains the 16 ASCII '
characters from the top line of the TSC 800 display. Group 1 contains the 16
ASCIl characters from the boitom line of the display. There are to many
individual display messages to list all of them here, however some basic
messages should be described. The 2 most useful messages are “non-valid" and
"valid". This is mainly. used for confirmation that a keystroke has been sent and
received by the TSC 800 correctly. o

Group 0

PR BRSPS
Field . ==

byte0 to byte15 E‘hls ﬁeld contalns the ASCII characters from the LCD

op line.
Group 1
Field Descnptron EIERE T S L \':’:i‘iri': -
{This ﬁe!d contains the ASCH characters from the LCD
ibyteo to byte15 bottom line.
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19. CRC Calculation

The CychcaiRedundancy Check (CRC) calculation used by Modbus is commonly called
the CRC-16 algorlthm Refer to A Painless Guide To CRC Error Detection Algorithms by
Ross N Wllllams for more detailed information: using the terminoclogy of that paper, the
CRC algorlthm used by the CIM is: .

Name : "CRC-16" _ o

Width<-16 : oo
Poly : 8005 "
Init :'FFFF

Refln; True S
RefOut: True® -

XorQut : 0000

Check : BB3D -

The following is a C code impiementation of the CRC-16 method:

unsigned short CalculateCrc(unsigned char *pAddress, int nByteCount)

{
unsigned short wCrcValue = Oxffff;

while (nByteCount--)

wCrcValue #= *pAddress;
for (inti=0;i<8;i++)

{
+if (wCrcValue & 1)

wCrcValue >>= 1;
wCrcValue A= 0xa001;

}

else

{

wCrcValue >>=1;

}

}
pAddress++;
}

return wCrcValue:

}
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