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OPERATION and MAINTENANCE MANUALS

<R PouyPv
STARLTHES ret

INSTRUCTIONS FOR USE
1. Units placed on site using “Hook Truck” (Cleanaway Type) over cable pit.
2. Cable pit to be under switchboard section of unit (rear).

3. Attach hold down / anti-theft chains to location points at rear of unit (beside
switchboard).

4. Check engine lube oil level.

5. Check engine coolant level.

6. Check the battery is connected and the electrolyte level is corréct.

7. Connect cables to plugs via colour-coded sequence.

8. Connect power inlet socket (240V).

9. Connect communication socket.

10. Connect pump station control socket.

11.Check fuel level (mechanical gauge beside fill point).
’12. Refer to section 6, Functional Description for start/run and connection procedure.

13.Remember SAFETY is important ALWAYS wear your Personal Protection
Equipment (PPE)
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Faults, Causes and Remedies

7.1 Diagnosis Chart
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‘ FOREWORD ELECTROMAGNETIC COMPATIBILITY

The function of this book is to provide the user of the Stamford Additional Information
generator with an understanding of the principles of operation,

the criteria for which the generator has been designed, and the European Union

installation and maintenance procedures. Specific areas where Council Directive 89/336/EEC

the lack of care or use of incorrect procedures could lead to
equipment damage and/or personal injury are highlighted, with
WARNING and/or CAUTION notes, and it is IMPORTANT
that the contents of this book are read and understood before
proceeding to fit or use the generator.

For installations within the European Union, electrical products
must meet the requirements of the above directive, and Newage
ac generators are supplied on the basis that:

The Service, Sales and technical staff of Newage Intemational ~ ® 1heY are to be used for power-generation or related function.

are always ready to assist and reference to the company for

advice is welcomed. - o They are to be applied in one of the following environments:
Incorrect installation, operation, servicing Portable (open construction - temporary site supply)
or replacement of parts can result in Portable (enclosed - temporary site supply)
severe personal injury or death, and/or Containerised (temporary or permanent site supply)
equipment damage. Ship-borne below decks (marine auxiliary power)
Warning ! Service personnel must be qualified to Commercial vehicle (road transport / refrigeration efc)
perform electrical and mechanical service. Rail transport (auxiliary power)

. Industrial vehicle (earthmoving, cranes etc)

- ‘EC-DECLARATION OF INCORPORATION - ~ ~Fixed Installation (industrial ~factory 7process planty — "
’ Fixed installation (residential, commercial and light industrial -
All Stamford generators are supplied with a declaration of home / office / health)
incorporation for the relevant EC legislation, typically in the form Energy management (Combined heat and power and/or peak
of a label as below. lopping)

Alternative energy schemes

O o The standard generators are designed to meet the ‘industrial
EC DECLARATION OF INCORPORATION emissions and immunity standards. Where the generator is
required to meet the residential, commercial and light industrial
IN ACCORDANCE WITH THE SUPPLY OF MACHINERY (SAFETY) REGULATIONS 1992 emissions and lmmumty standards reference should be made

AND THE SUPPLY OF MACHINERY (SAFETY) (AMENDMENT) REGULATIONS 1994 to Newage document reference N4/X/011, as additional
IMPLEMENTING THE EC MACHINERY DIREC TIVE B9/392/EEC AS AMENDED BY 91/368/EEC. equipment may be required.

THIS STAMFORD A.C. GENERATOR WAS
MANUFACTURED BY OR ON BEHALF OF
NEWAGE INTERNATIONAL LTD H i H H :
BARNACK ROAD STAMFORD LINC OLNSHIRE ENGLAND. o The installation earthing scheme involves connection of the
THS COMPO CHIN ST NOT BE PUT INTO SERVICE UNTILTH generator frame to the site protective earth conductor using a
HE MPONENT MACHINERY MUST N P LTHE P .
MACHINERY INTO WHICH IT IS TO BE INCORPORATED HAS BEEN DECLARED IN minimum practical lead length.

CONFORMITY WITH THE PROVISIONS OF THE SUPPLY OF MACHINERY {SAFETY)
REGULATIONS 1995/MACHINERY DIRECTIVE.

e Maintenance and servicing with anything other than factory
. FOR AND ON BEHALF OF NEWAGE INTERWATIONAL LIMTTED supplied or authorised parts will invalidate any Newage liability
NAME: LAWRENCE HAYDOCK for EMC compliance.
POSITION: TECHNICAL DIRECTOR
SIGNATURE:

e Installation, maintenance and servicing is carried out by
THIS COMPONENT MACHINERY CARRIES THE CE MARK FOR COMPLIANCE WITH THE STATUTORY . .
REQUIREMENTS FOR THE IMPLEMENTATION OF THE FOLLOWING DIRECTIVES adequately trained personnel fully aware of the requirements
The EMC Directive 89/336/E EC of the relevant EC directives.
This Component Machinery shall not be used in the Residential, Commerciat and

WARNING! Light Industrial environment unless it also conforms to the relevant standard
(EN 50081 - 1)REFER TO FACTORY FOR DETAILS

ii) The Low Voltage Directive 73/23/EEC as amended by 93/68/EEC

Under the EC Machinery Directive section 1.7.4. It is the
responsibility of the generator set builder to ensure the generator
identity is clearly displayed on the front cover of this book.
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SECTION 1

INTRODUCTION

1.1 INTRODUCTION

The UC22/27 range of generators is of brushless rotating field
design, available up to 660V/50Hz (1500 rpm) or 60Hz (1800
rpm), and built to meet BS5000 Part 3 and intemational standards.

All the UC22/27 range are self-excited with excitation power
derived from the main output windings, using either the SX460/
SX440/SX421 AVR. The UC22 is also available with specific
windings and a transformer controlled excitation system.

A permanent magnet generator (PMG) powered excitation system
is available as an option using either the MX341 or MX321 AVR.

Detailed specification sheets are available on request.

1.2 DESIGNATION

u|C I[2]2(4]|C|2
. UiC|.-M[2]|7]|4a]|C]|2
LTJ LFJ

GENERATOR TYPE uc

SPECIFICTYPE

INDUSTRIAL = () OR MARINE = (M)

SHAFT HEIGHT IN CM ON BC/UC

NUMBER OF POLES 2,4, OR 6
CORE LENGTH

NUMBER OF BEARINGS 1 OR 2

1.3 SERIAL NUMBER LOCATION AND IDENTITY
NUMBER LOCATION

Each generator is metal stamped with it's own unique senal
number, the location of this number is described below.

UCI and UCM generators have their serial number stamped into
the upper section of the drive end frame to end bracket adaptor
ring, shown as item 31 in the parts lists at the back of this book.

UCD generators have their serial number stamped into the top
of the drive end adaptor /fan shroud casting. If for any reason
this casting is removed, it is imperative that care is taken to refit
it to the correct generator to ensure correct identification is
retained.

Inside the terminal box two adhesive rectangular labels have
been fixed, each carrying the generators unique identity number.
One label has been fixed to the inside of the terminal box sheet
metal work, and the second label fixed to the main frame of the
generator.

1.4 RATING PLATE

The generator has been supplied with a self adhesive rating plate
label to enable fitting after final assembly and painting.

It is intended that this label will be stuck to the outside of the
terminal box on the left hand side when viewed from the N.D.E.
To assist with squarely positioning the label, location protrusions
have been made in the sheet metalwork.

A CE Mark label is also supplied loose for fitment after final
assembly and painting. This should be attached to an external
surface of the Generator at a suitable location where it will not be
obscured by the customer's wiring or other fittings.

The surface in the area where a label is to be stuck must be flat,
clean, and any paint finish be fully dry before attempting to attach
label. Recommended method for attaching label is peel and fold
back sufficient of the backing paper to expose some 20 mm of
label adhesive along the edge which is to be located against the _
sheet metal protrusions. Once this first section of label has been

-carefully located and stuck into position the backing paper can

be progressively removed, as the label is pressed down into
position. The adhesive will achieve a permanent bond in 24 hours.
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SECTION 2

PRINCIPLE OF OPERATION

2.1 SELF-EXCITED AVR CONTROLLED

GENERATORS
AUTOMATIC
VOLTAGE
REGULATOR
OUTPUT
EXCITER MAIN
STATOR  ROTATING STATOR
DIODES
'
SHAFT
MAIN
EXCITER ROTOR
ROTOR

The main stator provides power for excitation of the exciter field
via the SX460 (SX440 or SX421) AVR which is the controlling
device governing the level of excitation provided to the exciter
field. The AVR responds to a voltage sensing. signal derived from
the main stator winding. By controlling the low power of the exciter
field, control of the high power requirement of the main field is
achieved through the rectified output of the exciter armature.

The SX460 or SX440 AVR senses average voltage on two phases
ensuring close regulation. In addition it detects engine speed
and provides voltage fall off with speed, below a pre-selected
speed (Hz) setting, preventing over-excitation at jow engine
speeds and softening the effect of load switching to relieve the
burden on the engine.

The SX421 AVR in addition to the SX440 features has three
phase rms sensing and also provides for over voltage protection
when used in conjunction with an external circuit breaker
(switchboard mounted).

2.2 PERMANENT MAGNET GENERATOR (PMG)
EXCITED - AVR CONTROLLED GENERATORS

ISOLATING
AUTOMATIC TRANSFORMER
VOLTAGE o
REGULATOR (it fitted)
OUTPUT
PMG
STATOR EXCITER
STATOR MAIN
STATOR
ROTATING
DIODES
SHAFT
EXCITER MAIN
ROTOR ROTOR
PMG
ROTOR

The permanent magnet generator (PMG) provides power for
excitation of the exciter field via the AVR (MX341 or MX321)
which is the controlling device governing the level of excitation
provided to the exciter field. The AVR responds to a voltage
sensing signal derived, via an isolating transformer in the case
of MX321 AVR, from the main stator winding. By controlling the
.Iow power of the exciter field, control of the high power

requirement of the main field is achieved through the rectified
output of the exciter armature.

Active 29/01/2014

The PMG system provides a constant source of excitation power
irrespective of main stator loading and provides high motor
starting capability as well as immunity to waveform distortion on
the main stator output created by non linear loads, e.g. thyristor
controlled dc motor.

The MX341 AVR senses average voltage on two phases ensuring
close regutation. In addition it detects engine speed and provides
an adjustable voltage fall off with speed, below a pre-selected
speed (Hz) setting, preventing over-excitation at low engine
speeds and softening the effect of load switching to relieve the
burden on the engine. It also provides over-excitation protection
which acts following a time delay, to de-excite the generator in
the event of excessive exciter field voltage.

The MX321 provides the protection and engine relief features of
the MX341 and additionally incorporates 3 phase rms sensing
and over-voltage protection.

The detailed function of all the AVR circuits is covered in the load
testing (subsection 4.7).

2.3 AVR AGCESSORIES

The SX440, SX421, MX341 and MX321 AVRs incorporate circuits
which, when used in conjunction with accessories, can provide
for parallel operation either with 'droop’ or ‘astatic' control, VAR/
PF control and in the case of the MX321 AVR, short circuit current
limiting.

Function and adjustment of the accessories which can be fitted
inside the generator terminal box are covered in the accessories
section of this book.

Separate instructions are provided with other accessories
available for control panel mounting.

2.4 TRANSFORMER CONTROLLED GENERATORS

TRANSFORMER
CONTROL
OUTPUT
EXCITER MAIN
STATOR I STATOR
ROTATING
DIODES
SHAFT
EXCITER MAIN
ROTOR ROTOR

The main stator provides power for excitation of the exciter field
via a transformer rectifier unit. The transformer combines voltage
and current elements derived from the main stator output to form
the basis of an open-toop control system, which is self regulating
in nature. The system inherently compensates for load current
magnitude and power factor and provides short circuit
maintenance in addition to a good motor starting performance.

Three phase generators normally have a three phase transformer
control for improved performance with unbalanced loads but a
single phase transformer option is available.

No accessories can be provided with this control system.
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SECTION 3
APPLICATION OF THE GENERATOR

The generator is supplied as a component part for installation in
a generating set. It is not, therefore, practicable to fit all the
necessary waming/hazard labels during generator manufacture.
The additional labels required are packaged with this Manual,
together with a drawing identifying their locations. (See below).

LABEL ‘A’

TERMINAL BOX LID OR
ALTERNATIVELY APPROPRIATE
WVISIBLE TERMINAL BOX ACCESS

LABEL '®
ALL ACCESS COVERS

The generators are of air-ventilated screen protected drip-proof
design and are not suitable for mounting outdoors unless
adequately protected by the use of canopies. Anti-condensation
heaters are recommended duning storage and for standby duty
to ensure winding insulation is maintained in good condition.

When installed in a closed canopy it must be ensured that the
ambient temperature of the cooling air to the generator does not
exceed that for which the generator has been rated.

The canopy should be designed such that the engine air intake
to the canopy is separated from the generator intake, particularly
where the radiator cooling fan is required to draw air into the
canopy. In addition the generator air intake to the canopy should
be designed such that the ingress of moisture is prohibited,
preferably by use of a 2 stage filter.

The air intake/outlet must be suitable for the air flow given in the
following table with additional pressure drops less than or equal
to those given below:

ltisthe résponsibility of the generating set manufacturer to ensure
that the correct labels are fitted, and are clearly visible.

The generators have been designed for use in a maximum
ambient temperature of 40°C and aititude less than 1000m
above sea level in accordance with BS5000.

Ambients in excess of 40°C and altitudes above 1000m can be
tolerated with reduced ratings - refer to the generator nameptlate
for rating and ambient. In the event that the generator is required
to operate in an ambient in excess of the nameplate value or at
altitudes in excess of 1000 metres above sea level, refer to the
factory.
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LABEL ‘¢’
PM.G. COVER AﬁléEc.NT TOALL COVERE ™ ™ N - - - :
POSTIONS o Air Flow Additional
NS TOR WIS LA%ES Frame (intake/outlet)
SIDE A 50Hz 60Hz Pressure Drop
LABEL ‘A'
0.216m%sec 0.281m/sec 6mm water gauge
uc22
REFER T0 SERVICE MAUAL 458cfm 595¢fm 0.25"
ABNEHMEN DER ABDECKLINGEN NUR
GEMAESS HANDBUCH ANWELSUNG 0.25m%/sec 0.31m¥sec 6mm water gauge
LEGGERE IL MANUALE DI ASSISTENZA
PREMA DI RMUOVERE | COPERCH) UC 022
COMSULTAR MANUAL ANTES - 530cfm 657cfm 0.25"
DE RETIRAR TAPAS
‘VOIR MANUEL DE SERVICE AVANT
DENLEVER LES COUVERCLES 0.514m?/sec 0.617md/sec 6mm water gauge
Al e 5 U Bladll WK gl uca7
1090cfm 1308cfm 0.25"
LABEL '8 LABEL'C' 0.58m/sec 0.69m¥sec 6mm water gauge
ucD27
1230cfm 1463cim 0.25"°

Important! Reduction in cooling air flow or inadequate
protection to the generator can result in

damage and/or failure of windings.

Dynamic balancing of the generator rotor assembly has been
carried out during manufacture in accordance with BS 6861 Part
1 Grade 2.5 to ensure vibration limits of the generator are in
accordance with BS 4999 Part 142,

The main vibration frequencies produced by the generator are
as follows:- '
4 pole
4 pole

1500 rpm 25 Hz
1800 rpm 30 Hz

However, vibrations induced by the engine are complex and
contain frequencies of 1.5, 3, 5 or more times the fundamental
frequency of vibration. These induced vibrations can result in
generator vibration levels higher than those derived from the
generator itself. It is the responsibility of the generating set
designer to ensure that the alignment and stiffness of the bedplate
and mountings are such that the vibration limits of BS5000 Part
3 are not exceeded.

.
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duced life expectancy is accepted, higher levels than specified

‘ standby applications where the running time is limited and
in BS5000 can be tolerated, up to a maximum of 18mm/sec.

Two bearing generators open coupled require a substantial
bedplate with engine/generator mounting pads to ensure a good
base for accurate alignment. Close coupling of engine to
generator can increase the overall rigidity of the set. For the
purposes of establishing set design the bending moment at the
engine flywheel housing to generator adaptor interface should
not exceed 1000ft.Ib. (140 kgm). A flexible coupling, designed to
suit the specific engine/generator combination, is recommended
to minimise torsional effects.

Belt driven applications of two bearing generators require the
pulley diameter and design to be such that the side load or force
applied to the shaftis central to the extension and does not exceed
the values given in the table below:-

Q-Pulse Id TMS713

Side Load Shaft
Frame éxtension mm
kgf N
ucz22 ... 408 4000. 110
uca7 510 5000 140

In instances where shaft extensions greater than specified in the
table have been supplied reference must be made-to the factory
for appropriate loadings.

Alignment of single bearing generators is critical and vibration
can occur due to the flexing of the flanges between the engine
and generator. As far as the generator is concerned the maximum
bending moment at this point must not exceed 1000ft.lb. (140
kgm). A substanial bedplate with engine/generator mounting pads
is required.

It is expected that the generator will be incorporated into a

generating set operating in an environment, where the maximum

shock load experienced by the generator will not exceed 3g. in

any plane. If shock loads in excess of 3g are to be encountered,

Qnti-vibration mountings must be incorporated into the generating
et to ensure they absorb the excess.

The maximum bending moment of the engine flange must be
checked with the engine manufacturer.

Generators can be supplied without a foot, providing the option
for customers own arrangement. See SECTION 4.2.1 for
assembly procedure.

Torsional vibrations occur in all engine-driven shaft systems and
may be of a magnitude to cause damage at certain critical speeds.

It is therefore necessary to consider the torsional vibration effect

on the generator shaft and couplings.

It is the responsibility of the generator set manufacturer to ensure
compatibility, and for this purpose drawings showing the shaft
dimensions and rotor inertias are available for customers to
forward to the engine supplier. In the case of single bearing
generators coupling details are included.

‘mportant 1 Torsional incompatibility and/or excessive
vibration levels can cause damage or
failure of generator and/or engine
components.
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The terminal box is constructed with removable panels for easy
adaptation to suit specific glanding requirements. Within the
terminal box there are insulated terminals for line and neutral
connections and provision for earthing. Additional earthing points
are provided on the generator feet.

The neutral is NOT connected to the frame.

The main stator winding has leads brought out to the terminals in
the terminal box.

No earth connections are made on the
generator and reference to site
regulations for earthing must be made.
Incorrect earthing or protection
arrangements can result in personal injury
or death.

Warning !

Fault current curves (decrement curves), together with generator
reactance data, are available on request to assist the system
designer to select circuit breakers, calculate fault currents and
ensure discrimination within the load network.

replacement of parts can result in severe
personal injury or death, and/or
equipment damage. Service personnel
must be qualified to perform electrical and
mechanical service.

Warning !
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SECTION 4
INSTALLATION - PART 1

4.1 LIFTING

Incorrect lifting or inadequate lifting
capacity can result in severe personal
injury or equipment damage. MINIMUM
LIFTING CAPACITY REQUIRED IS 750Kg.
Generator lifting lugs should NOT be used

Warning ! i
for lifting the complete generator set.

Two lifting lugs are provided for use with a shackle and pin type
liting aid. Chains of suitable length and lifting capacity must be
used. Lifting points are designed to be as close to the centre of
gravity of the generator as possible, but due to design restrictions
it is not possible to guarantee that the generator frame will remain
horizontal while lifting. Care is therefore needed to avoid personal
injury or equipment damage. The correct lifting arrangement is
shown on the label attached to the lifting lug. (See sample below).

IMPORTANT

REFER TO SERVICE MANUAL
BEFORE REMOVING COVERS.

IT 1S THE GENERATOR SET
MANUFACTURER'S
RESPONSIBILITY TO FIT

THE SELF ADHESIVE WARNING
LABELS SUPPLIED WITH THE
GENERATOR. THE LABEL SHEET
CAN BE FOUND WITH THE
INSTRUCTION BOOK.

400 kgs MAX

Single bearing generators are supplied fitted with a rotor retaining
bar at the non-drive end of the shaft.

To remove retaining bar:

1. Remove the four screws holding the sheet metal cover at the
non drive end and remove cover

2. Remove central bolt holding the retaining bar to the shaft

3. Refit sheet metal cover.

Once the bar is removed, to couple the rotor to engine, the rotor
is free to move in the frame, and care is needed during coupling
and alignment to ensure the frame is kept in the horizontal plane.

Generators fitted with a PMG excitation system are not fitted
with retaining bar. Refer to frame designation to verify generator
type (subsection 1.2)

4.2 ASSEMBLY .

During the assembly of the generator to the engine it will be
necessary firstly to carefully align, then rotate, the combined
generator rotor - engine crankshaft assembly, as part of the
construction process, to allow location, insertion and tightening
of the coupling bolts. This requirement to rotate the combined
assemblies exists for both single and two bearing units.

During the assembly of single bearing units it is necessary to
align the generator's coupling holes. with_the .engine flywheel
holes; it is suggested that two diametrically opposite location
dowel pins are fitted to the engine flywheel, over which the
generator coupling can slide into final location into the engine
flywheel spigot recess. The dowels must be removed and
replaced by coupling bolts before the final bolt tightening
sequence.

While fitting and tightening the coupling bolts it will be necessary
to rotate the engine crankshaft - generator rotor assembly. Care
should be taken to ensure that rotation is carried out in an
approved manner that ensures safe working practice when
reaching inside the machine to insert or tighten coupling bolts,
and that no component of the assembly is damaged by non-
approved methods of assembly rotation.

Engine manufacturers have available a proprietary tool or facility
designed to enable manual rotation of the crankshaft assembly.
This must always be used, having been engineered as an
approved method of assembly rotation, engaging the manually
driven pinion with the engine flywheel starter ring-gear.

Caution! Before working inside the generator, during
the aligning and fitting of coupling bolts,
care should be taken to lock the assembly
to ensure there is no possibility of rotational

movement.
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4.2.1 NO FOOT OPTION

Generators can be supplied without a foot providing the option
for customers own arrangement.

For details of mounting this arrangement, see the general
arrangement drawing supplied with the generator. Alternatively
refer to Newage International for a copy of the latest general
arrangement drawing showing the 'NO FOOT OPTION'
appropriate to your generator.
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.4.2.2 TWO BEARING GENERATORS

A flexible coupling should be fitted and aligned in accordance
with the coupling manufacturer's instruction.

If a close coupling adaptor is used the alignment of machined
faces must be checked by offering the generator up to the engine.
Shim the generator feet if necessary. Ensure adaptor guards are
fitted after generator/engine assembly is complete. Open coupled
sets require a suitable guard, to be provided by the set builder.

In the case of belt driven generators, ensure alignment of drive
and driven pulleys to avoid axial load on the bearings. Screw
type tensioning devices are recommended to allow accurate

adjustment of belt tension whilst maintaining pully alignment. Side
loads should not exceed values given in SECTION 3.

Belt and pulley guards must be provided by the set builder.

'lmportant !

Caution !

Incorrect belt tensioning will result in
excessive bearing wear.

Incorrect guarding and/or generator
alignment can result in personal injury
and/or equipment damage.

4.2.3 SINGLE BEARING GENERATORS

Alignment of single bearing generators is critical. If necessary
shim the generator feet to ensure alignment of the machined
surfaces.

Fortransit and storage purposes the generator frame spigot and
rotor coupling plates have been coated with a rust preventative.
This MUST BE removed before assembly to engine.

A practical method for removal of this coating is to clean the
mating surface areas with a de-greasing agent based on a
petroleum solvent.

The sequence of assembly to the engine should generally be as
follows:

Care should be taken not to allow any
cleaning agent to come into prolonged
contact with skin.

1. On the engine check the distance from the coupling
mating face on the flywheel to the flywheel housing
mating face. This should be within +/-0.5mm of nominal

. dimension. This is necessary to ensure that a thrust
is not applied to the a.c. generator bearing or engine
bearing.

2. Check that the bolts securing the flexible plates to
the coupling hub are tight and locked into position.
Torque tightening is 24.9kgfm (244Nm; 180 Ib ft).

2a. UCD224 Only
Torque tightening is 15.29 kgfm (150Nm; 110 Ib ft).

Q-Pulse Id TMS713

3. Remove covers from the drive end of the generator to
gain access to coupling and adaptor bolts.

4. Check that coupling discs are concentric with adaptor
spigot. This can be adjusted by the use of tapered
wooden wedges between the fan and adaptor.
Alternatively the rotor can be suspended by means of a
rope sling through the adaptor opening.

5. Offer the a.c. generator to engine and engage both
coupling discs and housing spigots at the same time,
finally pulling home by using the housing and coupling
bolts. Use heavy gauge washers between bolt head and
discs on disc to flywheel bolts.

6. Tighten coupling disc to flywheel. Refer to engine manual
for torque setting of disc to flywheel bolts.

7. Remove wooden wedges.

Caution! Incorrect guarding and/or generator
alignment can result in personal injury

and/or equipment damage.

4.3 EARTHING -

The generator frame should be solidly bonded to the generating
set bedplate. If antivibration mounts are fitted between the
generator frame and its bedplate a suitably rated earth conductor
{normally one half of the cross sectional area of the main line
cables) should bridge across the antivibration mount.

Refer to local regulations to ensure that
the correct earthing procedure has been
followed.

Warning !
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4.4 PRE-RUNNING CHECKS
4.4.1 INSULATION CHECK

Before starting the generating set, both after completing assembly
and after installation of the set, test the insulation resistance of
windings. .

The AVR should be disconnected during this test.

A 500V Megger or similar instrument should be used. Disconnect
any earthing conductor connected between neutral and earth
and megger an output lead terminal U, V or W to earth. The |
insulation resistance reading should be in excess of SMQ to earth.
Should the insulation resistance be less than 5MQ the winding
must be dried out as detailed in the Service and Maintenance
section of this Manual.

Important! The windings have been H.V. tested during
manufacture and further H.V. testing may
degrade the insulation with consequent
reduction in operating life. Should it be
necessary to demonstrate H.V. testing, for
customer acceptance, the tests must be
carried out at reduced voltage levels i.e.
Test Voltage= 0.8 (2 X Rated Voltage + 1000)
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4.4.2 DIRECTION OF ROTATION

The generator is supplied to give a phase sequence of UV W
with the generator running clockwise looking at the drive end
(unless otherwise specified at the time of ordering). If the
generator phase rotation has to be reversed after the generator
has been despatched apply to factory for appropriate wiring
diagrams.

UCI224, UCI274, UCM224, UCM274

Machines are fitted with bi-directional fans and are suitable for
running in either direction of rotation.

UCD224, UCD274

Machines are fitted with uni-directional fans and are suitable for
running in one direction only.

4.4.3 VOLTAGE AFND FREQUENCY

Check that the voltage and frequency levels required for the
generating set application are as indicated on the generator
nameplate.

Three phase generators normally have a 12 ends out
reconnectable winding. If it is necessary to reconnect the stator
for the voltage required, refer to diagrams.in_the.back of this
manual. e

4.4.4 AVR SETTINGS

To make AVR selections and adjustments remove the AVR cover
andreferto 4.4.4.1,4.4.4.2,4.4.4.3,4.4.4.4 or 4.4.4.5depending
upon type of AVR fitted. Reference to the generator nameplate
will indicate AVR type (SX460, SX440, SX421, MX341 or
MX321).

Most of the AVR adjustments are factory set in positions which
will give satisfactory performance during initial running tests.
Subsequent adjustment may be required to achieve optimum
performance of the set under operating conditions. Refer to ‘Load
Testing' section for details.

4.4.4.1 TYPE $X460 AVR

The following jumper connections on the AVR should be checked
to ensure they are correctly set for the generating set application.

Refer to Fig. 1 for location of selection links.

1. Frequency selection
50Hz operation LINK C-50
60Hz operation LINK C-60

2. External hand trimmer selection-
No external hand trimmer LINK 1-2

External hand trimmer required - REMOVE LINK 1-2 and

connect trimmer across
terminals 1 and 2.

3. AVR Input Selection
High voltage (220/240V) input
Low voltage (110/120V) Input

NO LINK
LINK 3-4

Refer to diagram in the back of this manual to determine wiring.

Q-Pulse Id TMS713
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_ Fig. 1
4.4.4.2 TYPE SX440 AVR

The following ‘jlumper connections on the AVR should be checked‘
to ensure they are correctly set for the generating set application. ... ...~

Refer to Fig. 2 for location of selection links.

1. Frequency selection terminals
" 50Hz operation LINK C-50
60Hz operation LINK C-60

2. Stability selection terminals

Frame UC22 LINK A-C
Frame UC27 LINKB-C
3. Sensing selection terminals
LINK 2-3
LINK 4-5
LINK 6-7

4. Excitation Interruption Link
LINK K1-K2

K1-K2Linked for
normaloperation.

A4

-

f qr !
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6oHz Y LY OVERSss0kW .

Fig. 2
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.4.4.3TYPE SX421 AVR

The following 'jumper’ connections on the AVR should be
checked to ensure they are correctly set for the generating set
application.

Refer to Fig. 3 for location of selection links.

1. Frequency selection terminals
50Hz operation LINK C-50
60Hz operation LINK C-60

2. Stability selection terminals
Depending upon kW output LINK B-D
or LINK A-C
or LINK B-C

3. Terminals K1 - K2
Excitation circuit breaker closed

VOLTS
O mrasllErarT B
2 KIP2P3|” [PAXX X 8117 8 1 2

INDICATOR SAH
LEDN\_ UFRO — * Sohs
0

8X -
421 Eo c 6& FREQUENCY
...... SELECTION
DIP
RMS
STABILITY STABILITY
SELECTION TRIM
OVERN

\_ _ DROOP
peed hanmdlefe] 0]

Y UNDER 40kW
Y__Y 40kW - 90kW

vy 80kW - 550kW

Fig. 3

4.4.4.4 TYPE MX341 AVR

The following jumper' connections on the AVR should be checked
to ensure they are correctly set for the generating set application.

Refer to Fig. 4 for location of setting links.

1. Frequency selection terminals
50Hz operation LINK 2-3
60Hz operation LINK 1-3

2. Stability selection terminals
Frame UC22 LINKA-C
Frame UC27 LINK B-C

3. Sensing selection terminals *
LINK 2-3
LINK 4-5
LINK 6-7

4. Excitation Interruption Link

LINK K1-K2

K1-K2 Linked for
normatoperation.

LA

[o]ke kiP2 P3 Pe xx x 3iz21]0]
TRIM
DROOP

voLTS

» > >
N ==

lm——,————aweend . ————d

Y LY Y
NOILO313S DNISN3S

G-----

MX341

DiP EXCTRIP

FREQUENCY

INDICATOR /SELECTION

e ———————
IO~ b W =]

LED
STABILITY SELECTION

urFRO ! ¢
[o]ole)f32 7]
Y___Y 4pigoHz LY 90kW-550kW
Y 4p/soHz LY OVER550kW
LY 6P/60Hz
NOLINK 6P/50Hz
Fig. 4 .
4.4.4.5 TYPE MX321 AVFI'“‘“"""""“"" '

The following 'jumper connections on the AVR should be checked
to ensure they are correctly set for the generating set application.

Refer to Fig. 5 for location of setting links.

5 MX 3212
§ AUTOMATIC VOLTAGE REGULATOR
3 LINKING AND ADJUSTMENTS
g @ VOLTS
rarsaloli v ) 8 1 e 0]
[e]kz ki P2p3[OJPaxx x 67 8 1 2,
RAMP NO LNK sp/gom
6P /60H
INDICATOR X S /som 1/UMIT
LED UFRQ A& A 4P/60H2
r3 E 1ﬂ FREQUENCY
122 1 seLECTON
oP
RMS
OWELL
STABILITY n STABILITY
SELECTION
EXC
OVER/V TRIP U vV w DROOP TRIM
o &1 Bonl! mg rsss s 1 @
[o](E)fea & aoeifo J[ele ® & 5,5l ][e)

Y___Y UNDER 9OKW
Y 9OKW — 550KW
Y_Y OVER 550KW

Fig. 5

1. Frequency selection terminals
50Hz operation LINK 2-3
60Hz operation LINK 1-3

2. Stability selection terminals
Frame UC22 LINKA-C
Frame UC27 LINKB-C

3. Terminals K1 - K2
Excitation circuit breaker closed.
If this option not fitted, K1 - K2 linked at auxiliary terminal block.
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4.4.5 TRANSFORMER CONTROLLED EXCITATION
SYSTEM (Series 5)

This control system is identified with the digit 5 as the last digit of
the frame size quoted on the nameplate.

The excitation control is factory set for the specific voltage shown
on the nameplate and requires no adjustment.

4.5 GENERATOR SET TESTING

During testing it may be necessary to
remove covers to adjust controls
exposing 'live' terminals or components.
Only personnel qualified to perform
electrical service should carry out testing
and/or adjustments.

Warning !

4.5.1 TEST METERING/CABLING

Connect any instrument wiring and cabling required for initial test
purposes with permanent or spring-clip type connectors.

Minimum instrumentation for testing should be line - line or line
to neutral- voitmeter, Hz meter, load current metering and kW
meter. If reactive load is used a power factor meter is desirable.
Important! When fitting power cables for load testing
purposes, ensure cable voltage rating is at
least equal to the genrator rated voltage.
The load cable termination should be
placed on top of the winding lead
termination and clamped with the nut
provided.

Caution! Check that all wiring terminations for
internal or external wiring are secure, and
fit all terminal box covers and guards.
Failure to secure wiring and/or covers
may result in personal injury and/or
equipment failure.

4.6 INITIAL START-UP

During testing it may be necessary to
remove covers to adjust controls
exposing 'live' terminals or components.
Only personnel qualified to perform
Warning ! electrical service should carry out testing
and/or adjustments. Refit all access
covers after adjustments are completed.

On completion of generating set assembly and before starting
the generating set ensure that all engine manufacturer's pre-
running procedures have been completed, and that adjustment
of the engine governor is such that the generator will not be
subjected to speeds in excess of 125% of the rated speed.

Important! Overspeeding of the generator during
initial setting of the speed governor can
result in damage to the generator rotating

components.

In addition remove the AVR access cover (on AVR controlled
generators) and turn VOLTS control fully anti-clockwise. Start the
generating set and run on no-load at nominal frequency. Slowly
turn VOLTS control potentiometer clockwise until rated voltage is
reached. Refer to Fig. 6a, 6b, 6c, 6d or 6e for control potentiometer
location.

12
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Important ! Do notincrease the voltage above the
rated generator voltage shown on the

generator nameplate.

The STABILITY control potentiometer will have been pre-set
and should normally not require adjustment, but should this be
required, usually identified by oscillation of the voltmeter, refer to
Fig. 6a, 6b, 6¢, 6d or 6e for control potentiometer location and
proceed as follows:-

1. Run the generating set on no-load and check that speed is
correct and stable

2. Tumthe STABILITY control potentiometer clockwise, then tum
slowly anti-clockwise until the generator voltage starts to
become unstable.

The correct setting is slightly clockwise from this position (i.e.
where the machine volts are stable but close to the unstable
region). : .
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4.7 LOAD TESTING

During testing it may be necessary to
remove covers to adjust controls

Only personnel qualified to perform
Warning !

and/or adjustments. Refit all access

exposing 'live’ terminals or components.
electrical service should carry out testing

covers after adjustments are completed.

4.7.1 AVR CONTROLLED GENERATORS - AVR
ADJUSTMENTS

Refer to Fig. 6a, 6b, 6¢, 6d or 6e for control potentiometer

locations.

Having adjusted VOLTS and STABILITY during the initial start-
up procedure, other AVR control functions should not normally

need adjustment.

If however, poor voltage regulation on-load or voltage collapse
is experienced, refer to the following paragraphs on each function
to a) check that the symptoms observed do indicate adjustment

is_necgz_ssaw, and b) to make the adjustment correctly.

4.7.1.1 UFRO (Under Frequency Roll Off) (AVR
Types SX460, SX440, SX421, MX341 and MX321)

The AVR incorporates an underspeed protection circuit which

gives a voltage/speed (Hz) characteristic as shown:

Clpckwise Anticlockwise
Adjustment | Adjustment
Point

2

;|

ES

100

95 / Slope

. // Show
85
/

75 80 85 90 85 100
% Speed (Hz)

Fig. 7

80

The UFRQ control potentiometer sets the "knee point".

Symptoms of incorrect setting are a) the light emitting diode (LED)
indicator, just above the UFRO Control potentiometer, being
permanently lit when the generator is on load, and b) poor voltage
regulation on load, i.e. operation on the sloping part of the

characteristic.

Clockwise adjustment lowers the frequency (speed) setting of
the "knee point" and extinguishes the LED. For Optimum setting
the LED should illuminate as the frequency falls just below
nominal frequency, i.e. 47Hz on a 50Hz generator or 57Hz on a

60Hz generator.

Important!

With AVR Types MX341 and MX321. If the

LED isilluminated and no output voltage

is present, refer to EXC TRIP and/or
OVER/V sections below.
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4.7.1.2 EXC TRIP (Excitation Trip)
AVR Types MX341 and MX321

An AVR supplied from a permanent magnet generator
inherently delivers maximum excitation power on a line to line
or line to neutral short circuit or large overload. In order to
protect the generator windings the AVR incorporates an over
excitation circuit which detects high excitation and removes it
after a pre-determined time, i.e. 8-10 seconds.

Symptoms of incorrect setting are the generator output
collapses on load or small overload, and the LED is
permanently illuminated.

The correct setting is 70 volts +/-5% between terminals X and
XX.

4.7.1.3 OVER/V (Over Voltage)
AVR Type SX421, MX321

Over voltage protection circuitry is included in the AVR to remove
generator excitation in the event of loss of AVR sensing input.

Thé MX321 has both internal electroniE:.'&e-;e)icitation and

provision of a signal to operate an external circuit breaker.

The SX421 only provides a signal to operate an external breaker,
which MUST be fitted if over voltage protection is required.

-Incorrect setting would cause the generator output voltage to
collapse at no-load or on removal of load, and the LED to be
illuminated. '

The correct setting is 300 volts +/-5% across terminals E1, EO.
Clockwise adjustment of the OVER/V control potentiometer will
increase the voltage at which the circuit operates.

4.7.1.4 TRANSIENT LOAD SWITCHING
ADJUSTMENTS
AVR Types SX421, MX341 and MX321

The additional function controls of DIP and DWELL are provided
to enable the load acceptance capability of the generating set
to be optimised. The overall generating set performance
depends upon the engine capability and governor response, in
conjunction with the generator characteristics.

It is not possible to adjust the level of voltage dip or recovery
independently from the engine performance, and there will
always be a 'trade off' between frequency dip and voltage dip.

Q-Pulse Id TMS713
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DIP
AVR Types SX421, MX341 and MX321 .

AVR Types SX421, MX341 and MX321

The dip function control potentiometer adjusts the slope of the
voltage/speed (Hz) characteristic below the knee point as shown
below:

Knee
Point
2
4]
B3
100
| Anticlockwise Adiustable
95 Adjustment I & ]Slope
47|
0
\> Clockwise
Adjustment
85 /

80
75 80 85 90 a5 100 .

% Speed (Hz)
—

Fig. 8
DWELL
AVR Type MX321

The dwell function introduces a time delay between the recovery
of voltage and recovery of speed.

The purpose of the time delay is to reduce the generator kW
below the available engine kW during the recovery period, thus
allowing an improved speed recovery.

Again this control is only functional below the "knee point”, i.e. if
the speed stays above the knee point during load switching there
is no effect from the DWELL function setting.

Clockwise adjustment gives increased recovery time.

Adjustable
@ /Slope .
o - - 4
> Anticlockwise /
® Adjustment
100 / /
95 /’ L4
90 y, A/Clockwise
// Adjustment
85
80
Time
Instant of Load -
Application
Fig. 9

The graphs shown above are representations only, since it is
impossible to show the combined effects of voltage regulator and
engine governor performance. ,
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4.7.1.5 RAMP
VR Type MX321

The RAMP potentiometer enables adjustment of the time taken
for the generator's initial build up to normal rated voltage during
each start and run up to speed. The potentiometer is factory
set to give a ramp time of three seconds, which is considered
to be suitable for most applications. This time can be reduced
to one second by tuming the pot. fully counter clockwise, and
increased to eight seconds by turning the pot. fully clockwise.

4.7.2 TRANSFORMER CONTROLLED GENERA-
TORS - TRANSFORMER ADJUSTMENT

Normally no adjustment is required but should the no-load
voltage and/or on-load voltage be unacceptable, adjustment
of the transformer air gap can be made as follows.

Stop the generator. Remove transformer cover box. (Normally
left hand side of the terminal box when viewed from the non
drive end).

o

the transformer.

Start the set with a voltmeter connected across the main output
terminals.

Adjust the air gap between the transformer top lamination
section and the transformer limbs to obtain required voltage on
no-load. Slightly tighten the three mounting bolts. Switch load
‘on’ and 'off' two or three times. Application of load will normally
raise the voltage setting slightly. With the load ‘off' recheck the
no-load voltage.

Readjust air gap and finally tighten mounting bolts.

Refit the access cover.

lacken the three transformer mounting bolts along the top of

Failure to refit covers canresult in
operator personal injury or death.

Warning !

4.8 ACCESSORIES

Refer to the "ACCESSORIES" - Section 6 of this Manual for
setting up procedures related to generator mounted
accessories.

If there are accessories for control panel mounting supplied
with the generator refer to the specific accessory fitting
procedures inserted inside the back cover of this book.

15
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SECTION 5
INSTALLATION - PART 2

5.1 GENERAL

The extent of site installation will depend upon the generating
set build, e.g. if the generator is installed in a canopied set with
integral switchboards and circuit breaker, on site installation will
be limited to connecting up the site load to the generating set
output terminals . In this case reference should be made to the
generating set manufacturer's instruction book and any pertinent
local regulations.

If the generator has been installed on a set without switchboard
or circuit breaker the following points relating to connecting up
the generator should be noted.

5.2 GLANDING

The terminal box is most conveniently glanded on either the right
or left hand side. Both panels are removable for drilling/punching
to suit glands/or glanding boxes. If single core cables are taken
through the terminal box side panel an insulated or non-magnetic
gland plate should be fitted. -

Incoming cables should be supported from either below or above
the box level and at a sufficient distance from the centre line of
the generating set so as to avoid a tight radius at the point of
entry into the terminal box panel, and allow movement of the
generator set on its anti-vibration mountings without excessive
stress on the cable.

Before making final connections, test the insulation resistance of

the windings. The AVR should be disconnected during this test..

A 500V Megger or similar instrument should be used. Should
the insulation resistance be less than 5MS the windings must be
dried out as detailed in the Service and Maintenance section of
this manual.

When making connections to the terminals the incoming cable

termination should be placed on top of the winding lead
.termination(s) and clamped with the nut provided.

Important! To avoid the possibility of swarf entering
any electrical components in the terminal
box, panels must be removed for drilling.

5.3 EARTHING

The neutral of the generator is not bonded to the generator frame
as supplied from the factory. An earth terminal is provided inside
the terminal box adjacent to the main terminals. Should it be
required to operate with the neutral earthed a substantial earth
conductor (normally equivalent to one half of the section of the
line conductors) must be connected between the neutral and the
earth terminal inside the terminal box. Additional earth terminals
are provided on the generator feet. These should be already
bonded to the generating set bedplate by the generating set
builder, but will normally be required to be connected to the site
earth system.

Caution!  Reference to local electricity regulations

or safety rules should be made to ensure
correct earthing procedures have been
followed.

16
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5.4 PROTECTION

It is the responsibility of the end user and his contractors/sub-
contractors to ensure that the overall system protection meets
the needs of any inspectorate, local electricity authority or safety
rules, pertaining to the site location.

To enable the system designer to achieve the necessary
protection and/or discrimination, fault current curves are available
on request from the factory, together with generator reactance
values to enable fault current calculations to be made.

Incorrect installation and/or protective

systems can result in personal injury

and/or equipment damage.

Installers must be qualified to perform
Warning !

electrical installation work.

5.5 COMMISSIONING

Ensure that all external cabling is correct and that all the
generating set manufacturer's pre-running checks have been
carried out before starting the set.

The generator AVR controls will have been adjusted during the
generating set manufacturer's tests and should normally not
require further adjustment.

Shoutd malfunction occur during commissioning refer to Service
and Maintenance section 'Fault Finding' procedure (subsection
7.4).
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SECTION 6
ACCESSORIES

Generator control accessories may be fitted, as an option, in the It is important to recognise that:
generator terminal box. If fitted at the time of supply, the wiring
diagram(s) in the back of this book shows the connections. When 1
the options are supplied separately, fitting instructions are :

provided with the accessory.

True kW are derived from the engine, and speed
governor characteristics determine the kW sharing
between sets

The following matrix indicates availability of accessornes with the and
differing AVRs.
2. kVAr are derived from the generator, and excitation control
Note the SX460 is not suitable for operation with accessories. characteristics determine the kVAr sharing.
. Reference should be made to the generating set
manufacturer's instructions for setting the governor
. Parallel Manual controls.
AVR -IngADtr:'?p RVO':;ge VA/PF | Cument
or Astatic egulator imi
Model Control Limit 6.2.1 DROOP
SX440 v X v x The most commonly used method of kVAr sharing is to create a
generator voltage characteristic which falls with decreasing power
SX421 v X v X factor (increasing kVAr). This is achieved with a current
. transformer (C.T.) which provides a signal dependent on current
R YT v » VR R phase angle (i.e. power factor) to the AVR.
MX321 v v v v The current transformer has a burden resistor on the AVR board,
and a percentage of the burden resistor voltage is summed into

the AVR circuit. Increasing droop is obtained by turning the

6.1 REMOTE VOLTAGE ADJUST (ALL AVR TYPES) DROOP control potentiometer clockwise.

The diagrams below indicate the effect of droop in a simple two

A remote voltage adjust (hand trimmer) can be fitted. generator system:-

SX460 Remove link 1-2 on the AVR and connect Load at pf cos (%]
adjuster to terminals 1 and 2. l
$X440, SX421 Remove link 1-2 at the auxiliary terminals | |

MX341 and MX321 and connect adjuster to terminals 1 and 2. Gen No. 1 Gen No. 2
6.2 PARALLEL OPERATION No.2 77
Understanding of the following notes on parallel operation is useful i ///
before attempting the fitting or setting of the droop kit accessory.. No.v/
When operating in parallel with other generators or the mains, it 7
‘s essential that the phase sequence of the incoming generator [
matches that of the busbar and also that all of the following 4
conditions are met before the circuit breaker of the incoming kVAr
generator is closed on to the busbar (or operational generator). No. 1 Droop Greater
than No. 2 Droop
1. Frequency must match within close limits. No. 2 /
2. Voltages must match within close limits. oW
. No. 1
3. Phase angle of voltages must match within close limits. P
A variety of techniques, varying from simple
synchronising lamps to fully automatic synchronisers, AT
can be used to ensure these conditions are met. No. 1 and No. 2
Drt;op Equal
Iimportant! Failure to meet conditions 1, 2, and 3 when y
closing the cricuit breaker, will generate 7
excessive mechanical and electrical L
stresses, resulting in equipment damage. W : 7 No.2
Once connected in parallel a minimum instrumentation level per o
enerator of voltmeter, ammeter, wattmeter (measuring total - . No.1
wower per generator), and frequency meter is required in order %
to adjust the engine and generator controls to share kW in relation kVAr
to engine ratings and kVAr in relation to generator ratings. No. 1 Droop less than

No. 2 Droop
17 ‘
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Generally 5% droop at full load current zero p.f. is sufficient to
ensure kVAr sharing.

If the droop accessory has been supplied with the generator it
will have been tested to ensure correct polarity and set to a
nominal level of droop. The final level of droop will be set during
generating set commissioning.

The following setting procedure will be found to be helpful.

6.2.1.1 SETTING PROCEDURE

Depending upon available load the following settings should be
used - all are based on rated current level.

0.8 P.F. LOAD
Zero P.F. LOAD

SET DROOP TO 3%
SET DROOP TO 5%

(at full load current)
(at full load current)

Setting the droop with low power factor load is the most accurate.
Run each generator as a single unit at rated frequency or rated
frequency + 4% depending upon type of governor and nominal
voltage. Apply available load to rated current of the generator.
Adjust 'DROOP' control potentiometer to give droop in line with

. above table. Clockwise rotation increases amount of droop. Réfer

to Fig 9a, 9b, 9c or 9d for potentiometer locations.

Note 1)

Reverse polarity of the C.T. will raise the generator voltage with
load. The polarities $1-S2 shown on the wiring diagrams are
correct for clockwise rotation of the generator looking at the drive
end. Reversed rotation requires S1-S2 to be reversed.

Note 2)
The most important aspect is to set all generators equal. The
precise level of droop is less critical.

Note 3) ,
A generator operated as a single unit with a droop circuit set at
rated load 0.8 power factor is unable to maintain the usual +/-
0.5% regulation. A shorting switch can be connected across S1-
S2 to restore regulation for single running.

Important! LOSS OF FUEL to an engine can cause its
generator to motor with consequent
damage to the generator windings.
Reverse power relays should be fitted to
trip main circuit breaker. LOSS OF
EXCITATION to the generator can result in
large current oscillations with consequent
damage to generator windings. Excitation
loss detection equipment should be fitted
on trip main circuit breaker.

6.2.2 ASTATIC CONTROL

The ‘'droop' current transformer can be used in a connection
arrangement which enables the normal regulation of the generator
to be maintained when operating in parallel.

This feature is only supplied from the factory as a fitted droop kit,
however, if requested at the time of order, the diagrams inside
the back cover of this book will give the necessary site
connections. The end user is required to provide a shorting switch
for the droop current transformer secondary.

Q-Pulse Id TMS713
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Should the generator be required to be converted from standard
droop to 'astatic' control, diagrams are available on request.

The setting procedure is exactly the same as for DROOP.
(Subsection 6.2.1.1)

Important! When using this connection arrangement a
shorting switch is required across each
C.T. burden (terminals S1 and S2.)The
switch must be closed a) when a
generating set is not running and b) when
a generating set is selected for single
running.

6.3 MANUAL VOLTAGE REGULATOR (MVR) - MX341
and MX321 AVR

This accessory is provided as an 'emergency’ excitation system,
in the event of an AVR failure.

Powered from the PMG output the unit is manually set, but
automatically controls the excitation current, independent of
generator voltage or frequency. .

The unit is provided with 'MANUAL', 'OFF’, 'AUTO' switching
facility.

'MANUAL'
- position connects the exciter field to the MVR output. Generator

output is then controlled by the operator adjusting the excitation
current.

'OFF'
- disconnects the exciter field from both MVR and the normal
AVR.

'AUTO ‘
- connects the exciter field to the normal AVR and the generator
output is controlled at the pre-set voltage under AVR control.

Switching mode of operation should be carried out with the
generator set stationary to avoid voltage surges on the connected
load, although neither the MVR nor AVR will be damaged should §
the switching be carried out with the set running.

6.4 OVERVOLTAGE DE-EXCITATION BREAKER
$X421 and MX321 AVR

This accessory provides positive interuption of the excitation
power in the event of overvoltage due to loss of sensing or internal
AVR faults including the output power device.

With the MX321 AVR this accessory is supplied loose for fitting
in the control panel.

in the case of the SX421 the cricuit breaker is always supplied
and will normally be fitted in the generator.

Iimportant! When the circuit breaker is supplied loose,

the AVR is fitted with a link on terminals

K1-K2 to enable operation of the AVR.

When connecting the circuit breaker this

link must be removed. ’
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‘.4.1 RESETTING THE BREAKER

In the event of operation of the circuit breaker, indicated by loss
of generator output voltage, manual resetting is required. When
in the "tripped" state the circuit breaker switch lever shows "OFF*.

To reset mov

e the switch lever to the position showing "ON°®.

When fitted in the generator, access to the breaker is gained by

removal of th

e AVR access cover.

Danger!

Terminals which are LIVE with the
generating set running are exposed when
the AVR access cover is removed.
Resetting of the circuit breaker MUST be
carried out with the generating set
stationary, and engine starting circuits
disabled.

The circuit breaker is mounted on the AVR mounting bracket
either to the left or to the right of the AVR depending upon AVR
poistion. After resetting the circuit breaker replace the AVR access
over before restarting the generating set. Should resetting of
he circuit breaker not restore the generator to normal operation,

refer to subsection 7.5.
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6.5 CURRENT LIMIT - MX321 AVR

These accessories work in conjunction with the AVR circuits to
provide an adjustment to the level of current delivered into a
fault. One current transformer (CT) per phase is fitted to provide
current limiting on any line to line or line to neutral fault.

Note: The W phase CT can also provide "DROOP". Refer to
6.2.1.1 for setting droop independent of current limit.

Adjustment means is provided with the "I/LIMIT" control
potentiometer on the AVR. Refer to Fig. 9d for location. If current
limit transformers are supplied with the generator the limit will be
set in accordance with the level specified at the time of order,
and no further adjustment will be necessary. However, should
the level need to be adjusted, refer to the setting procedure given

in6.5.1.

6.5.1 SETTING PROCEDURE

Run the generating set on no-load and check that engine governor
is set to control nominal speed.
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Stop the generating set. Remove the link between terminals
K1-K2 at the auxiliary terminal block and connect a 5A switch
across the terminals K1-K2.

Turn the "I/LIMIT" control potentiometer fully anticlockwise. Short
circuit the stator winding with a bolted 3 phase short at the main
terminals. An AC current clip-on ammeter is required to measure
the winding lead current.

With the switch across K1-K2 open start the generating set.

Close the switch across K1-K2 and turn the "I/LIMIT" control
potentiometer clockwise until required current level is observed
on the clip-on ammeter. As soon as correct setting is achieved
open the K1-K2 switch.

Should the current collapse during the setting procedure, the
internal protective circuits of the AVR will have operated. In this
event shut down the set and open the K1-K2 switch. Restart the
set and run for 10 minutes with K1-K2 switch open, to cool the
generator windings, before attempting to resume the setting
procedure.

Important! Failure to carry out the correct COOLING
procedure, may cause overheating and
consequent damage to the generator
windings.

6.6 POWER FACTOR CONTROLLER (PFC3)

This accessory is primarily designed for those generator
applications where operation in parallel with the mains supply is
required.

Protection against loss of mains voltage or generator excitation
is not included in the unit and the system designer must
incorporate suitable protection.

The electronic control unit requires both droop and kVAr current
transformers. When supplied with the generator, wiring diagrams
inside the back cover of this manual show the conections and
the additional instruction leafiet provided gives details of setting
procedures for the power factor controller (PFC3).

The unit monitors the power factor of the generator current and
adjusts excitation to maintain the power factor constant.

This mode can also be used to control the power factor of the
mains if the point of current monitoring is moved to the mains
cables. Refer to the factory for appropriate details.

It is also possible to operate the unit to control kVAr of the
generator if required. Refer to the factory for appropriate details.
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SECTION 7

SERVICE AND MAINTENANCE

As part of routine maintenance procedures, periodic attention
to winding condition (particularly when generators have been
idle for a long period) and bearings is recommended. (Refer to
subsections 7.1 and 7.2 respectively).

When generators are fitted with air filters regular inspection
and filter maintenance is required. (Refer to subsection 7.3).

7.1 WINDING CONDITION

Service and fault finding procedures
present hazards which can result in
severe personal injury or death. Only
personnel qualified to perform electrical
and mechanical service should carry out
these procedures.
Ensure engine starting circuits are
Waming! disabled before commencing service or
maintenance procedures. Isolate any -
anti-condensation heater supply.

Guidance of Typical Insulation Resistance [IR] Values

The following is offered as general information about IR values
and is aimed at providing guidance about the typical IR values
for generators from new through to the point of refurbishment.

New Machines

The generators Insulation Resistance, along with many other
critical factors, will have been measured during the alternator
manufacturing process. The generator will have been
transported with an appropriate packaging suitable for the
method of delivery to the Generating Set assemblers works.
Where we expect it to be stored in a suitable location protected
from adverse environmental conditions.

However, absolute assurance that the generator will arrive at
the Gen-set production line with IR values stili at the factory test
levels of above 100 MQ cannot be guaranteed.

At Generating Set Manufacturers Works

he generator should have been transported and stored such
that it will be delivered to the assembly area in a clean dry
condition. If held in appropriate storage conditions the generator
IR value should typically be 25 MQ.

If the unused/new generators IR values fall below 10 MQ then a
drying out procedure should be implemented by one of the
processes outlined below before being despatched to the end
customer’s site. Some investigation should be undertaken into
the storage conditions of the generator while on site.

Generators in Service

Whilst It is known that a generator will give reliable service with
an IR value of just 1.0 MQ. For a relatively new generator to be
s0 low it must have been subjected to inappropriate operating
or storage conditions.

Any temporarily reduction in IR values can be restored to
expected values by following one of the drying out procedures.
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7.1.1 WINDING CONDITION ASSESSMENT

The AVR should be disconnected
and the Resistance Temperature
Detector (R.T.D.) leads grounded
during this test.

Caution !

The condition of the windings can be assessed by
measurement of insulation resistance {IR] between phase to
phase, and phase to earth.

Measurement of winding insulation should be carried out: -

1. As part of a periodic maintenance plan.

2. After prolonged periods of shutdown.

3. When low insulation is suspected, e.g. damp or wet
windings.

Care should be. taken when dealing with windings that are
suspected of being excessively damp or dirty. The initial
measurement of the [IR] Insulation Resistance should be
established using a low voltage (500V) megger type instrument.
If manually powered the handle should initially be turned slowly
so that the full test voltage will not be applied, and only applied
for long enough to very quickly assess the situation if low values
are suspected or immediately indicated.

Full megger tests or any other form of high voltage test should
not be applied until the windings have been dried out and if
necessary cleaned.

Procedure for Insulation Testing

Disconnect all electronic components, AVR, electronic protection
equipment etc. Ground the [RTD's] Resistance Temperature
Detection devices if fitted. Short out the diodes on the rotating
diode assembly. Be aware of all components connected to the
system under test that could cause false readings or be
damaged by the test voltage.

Carry out the insulation test in accordance with the ‘operating
instructions for the test equipment.

The measured value of insulation resistance for all windings
to earth and phase to phase should be compared with the
guidance given above for the various 'life stages’ of a generator.
The minimum acceptable value must be greater than 1.0 MQ.

i low winding insulation is confirmed use one or more of the
methods, given below, for drying the winding should be
carried out.

7.1.2 METHODS OF DRYING OUT GENERATORS
Cold Run

Consider a good condition generator that has not been run for
some time, and has been standing in damp, humid conditions.
It is possible that simply running the gen set unexcited - AVR
terminals K1 K2 open circuit - for a period of say 10 minutes
will sufficiently dry the surface of the windings and raise the IR
sufficiently, to greater than 1.0 MQ, and so allow the unit to be
put into service.
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Blown Air Drying

Remove the covers from all apertures to allow the escape of
the water-laden air. During drying, air must be able to flow freely
through the generator in order to carry off the moisture.

Direct hot air from two electrical fan heaters of around 1 — 3 kW
into the generator air inlet apertures. Ensure the heat source is
at least 300mm away from the windings to avoid over heating
and damage to the insulation.

Apply the heat and plot the insulation value at half hourly
intervals. The process is complete when the parameters
covered in the section entitled, Typical Drying Out Curve’, are
met.

Remove the heaters, replace all covers and re-commission as
appropriate.

If the set is not to be run immediately ensure that the anti-
condensation heaters are energised, and retest prior to running.

Short Circuit Method

NOTE: This process should only be performed by a competent
engineer familiar with safe operating practices within and around
generator sets of the type in question. o
Ensure the generator is safe to work on, initiate all mechanical
and electrical safety procedures pertaining to the genset and
the site.

Bolt a short circuit of adequate current carrying capacity, across
the main terminals of the generator. The shorting link should
be capable of taking full load current.

Disconnect the cables from terminals “X” and “XX” of the AVR.

Connect a variable dc supply to the “X” (positive} and “XX”
(negative) field cables. The dc supply must be able to provide
acurrent up to 2.0 Amp. at 0 - 24 Volts.

Position a suitable ac ammeter to measure the shorting link
current.

Set the dc supply voltage to zero and start the generating set.
Slowly increase the dc voltage to pass current through the
exciter field winding. As the excitation current increases, so the
stator current in the shorting link will increase. This stator output
current level must be monitored, and not allowed to exceed
80% of the generators rated output current.

After every 30 minutes of this exercise:

Stop the generator and switch off the separate excitation supply,
and measure and record the stator winding IR values, and plot
the results. The resulting graph should be compared with the
classic.shaped graph. This drying out procedure is complete
when the parameters covered in the section entitled 'Typical
Drying Out Curve' are met.

Once the Insulation Resistance is raised to an acceptable level
- minimum value 1.0 MQ - the dc supply may be removed and
the exciter field leads “X” and “XX” re-connected to their
terminals on the AVR.

Rebuild the genset, replace all covers and re-commission as
appropriate.

If the set is not to be run immediately ensure that the anti-
condensation heaters are energised, and retest the generator
prior to running.

Q-Pulse Id TMS713
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TYPICAL DRYING OUT CURVE

Whichever method is used to dry out the generator the
resistance should be measured every half-hour and a curve

plotted as shown. (fig 6.)
/- )

Minimum reading 1.0 MQ

Resistance
~

Time

Fig.9

The illustration shows a typical curve for a machine that has
absorbed a considerable amount of moisture. The curve
indicates a temporary increase in resistance, a fall and then a
gradual rise to a steady state. Point ‘A, the steady state, must
be greater than 1.0 MQ. (If the windings are only slightly damp ?
the dotted portion of the curve may not appear).

For general guidance expect that the typical time to reach point
‘A’ will be:

1 hour for a BC16/18,

2 hours for a UC22/27

3 hours for an HC4,5,6&7

Drying should be continued after point “A” has been reached
for at least one hour.

It should be noted that as winding temperature increases,
values of insulation resistance may significantly reduce.
Therefore, the reference values for insulation resistance can
only be established with windings at a temperature of
approximately 20°C.

If the IR value remains below 1.0 MQ, even after the above
drying methods have been properly conducted, then a
Polarisation Index test [PI] should be carried out.

If the minimum value of 1.0 MQ for all components cannot be .
achieved rewinding or refurbishment of the generator will be
necessary.

The generator must not be put into service until the minimum
values can be achieved.

Important ! The short circuit must not be applied with
the AVR connected in circuit. Current in
excess of the rated generator current will
cause damage to the windings.

After drying out, the insulation resistances should be rechecked
to verify minimum resistances quoted above are achieved.
On re-testing it is recommended that the main stator insulation
resistance is checked as follows:-

Separate the neutral leads

Ground VandW phase and megger
Ground UandW phase and megger
Ground UandV  phase and megger

U phase to ground
V phase to ground
W phase to ground

If the minimum value of 1.0M is not obtained, drying out must
be continued and the test repeated.
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‘.2 BEARINGS

All bearings are supplied sealed for life and are, therefore, not
regreasable.
Important! The life of abearingin service is subject to
the working conditions and the
environment.

Important!  Long stationary periods in an environment
where there is vibration can cause false
brinnelling which puts flats on the ball and
grooves on the races.

Very humid atmospheres or wet conditions
can emulsify the grease and cause
corrosion.

Important! High axial vibration from the engine or
misalignment of the set will stress the
bearing.

The bearing, in service, is affected by a variety of factors that
qogether will determine the bearing life. We recommend that the

ealth of the bearings be monitored, using ‘spike energy’ vibration
monitoring-equipment. This will allow the timely replacement of
bearings, that exhibit a deteriorating trend, during a major engine
overhaul.

If excessive heat, noise or vibration is detected, change the
bearing as soon as practicable. Failure to do so could result in
bearing failure.

In the event that ‘spike energy’ vibration monitoring equipment is
not available, it is strongly recommend that consideration be given
to changing the bearing during each ‘major engine overhaul'.

Belt driven application will impose an additional load on bearings.
The bearing life will therefore be significantly affected. It is
important that the side load limits given in SECTION 3 are not
exceeded and the health of the bearingis monitored more closely.

7.3 AIR FILTERS

.’ he frequency of filter maintenance will depend upon the severity
of the site conditions. Regular inspection of the elements wilt be
required to establish when cleaning is necessary.

7.3.1 CLEANING PROCEDURE

Removal of filter elements enables access
to LIVE parts.

Only remove elements with the generator
out of service.

Danger !

Remove the filter elements from the filter frames. Immerse or
flush the element with a suitable detergent until the element is
clean. Dry elements thoroughly before refitting.
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7.4 FAULT FINDING

Before commencing any fault finding
procedure examine all wiring for broken
or loose conections.

Important !

Four types of excitation control system, involving four types
of AVR, can be fitted to the range of generators covered by
this manual. The systems can be identified by a combination
of AVR type, where applicable, and the last digit of the
generator frame size designation. Refer to the generator
nameplate then proceed to the appropriate subsection as
indicated below:-

DIGIT  EXCITATION CONTROL SUBSECTION
6 S$X460 AVR 7.41
4 SX440 AVR 7.4.2
4 SX421 AVR 7.4.3
5 Transformer control 7.4.4
3 MX341 AVR 7.45
3 MX321 AVR 7.4.6

7.4.1 SX460 AVR - FAULT FINDING

No voltage 1. Check speed
build-up when 2.-Check residual voltage. Refer to
starting set subsection 7.4.7.

3. Follow Separate Excitation Test
Procedure to check generator and
AVR.

Unstable voltage . Check speed stability.
either on no-load | 2. Check stability setting. Refer to
or with load subsection 4.6.

—_

—_

High woltage . Check speed.
either on no-load | 2. Check that generator load is not

or with load capacitive (leading power factor).
Low voltage 1. Check speed.
no-load 2. Check link 1-2 or external hand
trimmer leads for continuity.
Low woltage 1. Check speed.
orrload 2. Check UFRO setting. Referto

subsection 4.7.1.1.

3. Follow Separate Excitation
Procedure to check generator and
AVR. Refer to subsection 7.5.
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7.4.2 SX440 AVR - FAULT FINDING

No voltage
build-up when
starting set.

1. Check link K1-K2 on auxliary

terminals.

2. Check speed.
3. Check residual voltage. Refer to

subsection 7.4.7.

4. Follow Separate Excitation Test

Procedure to check generator
and AVR. Refer to subsection
7.5.

Unstable voltage
either on no-load

1.
2. Check stability setting. Refer to

Check speed stability.

or with load. subsection 4.6..
High voltage 1. Check speed.
either on no-load | 2. Check that generator load is not
or with load capacitive (leading power
factor).
Low voltage 1. Check speed.
o-oad | 2._Check link 1-2 or external hand
trimmer leads for continuity.
Low voltage 1. Check speed.
on-load 2. Check UFRO setting. Refer to

subsection 4.7.1.1.

3. Follow Separate Excitation

Procedure to check generator
and AVR. Refer tosubsection
7.5.

7.4.35X421 AVR - FAULT FINDING

No voltage 1. Check circuit breaker 'ON'. Refer
build-up when to subsection 6.4.1.
starting set 2. Check speed.
3. Check residual voltage. Refer to
subsection 7.4.7.
4. Follow Separate Excitation
Procedure to check generator
and AVR. Refer to subsection
7.5.
Unstable voltage |1. Check speed stability.
either on no-load | 2. Check stability setting. Refer to
or with load subsection 4.6.
High voltage 1. Check speed.

- either on no-load

or with load

Check link 1-2 or external hand
timmer leads for continuity.
Check continuity of leads 7-8
and P3-P2 for continuity.

. Check that generator load is not

capacitive (leading power factor).

Low voltage
no-load

-

. Check speed.

Check link 1-2 or extemal hand
trimmer leads for continuity.

Low voltage 1. Check speed.
on-load 2. Check UFRO setting. Refer to
subsection 4.7.1.1.
3. Follow Separate Excitation to
check generator and AVR.
Refer to subsection 7.5.
Excessive 1. Check govemor response.
voltage/speed | 2. Referto generating set
dip on-load manual. Check '‘DIP' setting.
switching Refer to subsection 4.7.1.4.

7.4.4 TRANSFORMER CONTROL - FAULT FINDING

No voltage
build-up when
starting set

. Check transformers rectifiers.
. Check transformer secondary

winding for open circuit.

Low volatge -

-

. Check.speed.. .. .
. Check transformer air gap

setting. Refer to subsection
47.2.

High voltage

-

. Check speed.
. Check transformer air gap

setting. Refer to subsection
472

. Check transformer secondary
winding for short circuited tums.

Excessive
voltage drop
on-load

-

. Check speed drop on-load.
. Check transformer rectifiers.

Check transformer air gap
setting. Refer to subsection
472
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7.4.5 MX341 AVR - FAULT FINDING

7.4.6 MX321 AVR - FAULT FINDING

No voltage
build-up when
starting set

1. Check link K1-K2 on awdliary
terminals.

2. Follow Separate Excitation
Test Procedure to check
machine and AVR. Refer to
subsection 7.5.

Loss of voltage
when set running

1. First stop and re-start set.
if no voltage or voltage
collapses after short time,
follow Separate Excitation Test
Procedure. Referto
subsection 7.5.

Generator voltage
high followed
by collapse

-

. Check sensing leads to AVR.
2. Refer to Separate Excitation
Test Procedure. Referto -
subsection 7.5.

Voltage unstable
either on no-load

-

. Check speed stability.
2. Check "STAB" setting. Refer

voltage/speed dip
on load switching

-~ or with load - to Load Testing section-for--

procedure.
Refer to subsection 4.6.

Low voltage 1. Check speed.

on-load 2. If correct check "UFRO"

setting. Refer to subsection
47.1.1.

Excessive 1. Check govemor response.

Refer to generating set
manual. Check "DIP"
setting. Refer to subsection
4714.

Sluggish
recovery on load
switching

1. Check governor response.
Refer to generating set
manual.

Q-Pulse Id TMS713
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No voltage
build-up when
starting set

1.

Check link K1-K2 on auxiliary
terminals. Follow Separate
Excitation Test Procedure to
check machine and AVR.
Refer to subsection 7.5.

Voltage very slow
to build up

. Check setting of ramp

potentiometer.
Refer to 4.7.1.5.

Loss of voltage
when set running

. First stop and re-start set. Iif no

voltage or voltage collapses
after short time, follow Separate
Excitation Test Procedure.
Refer to subsection 7.5.

Generator 1. Check sensing leads to AVR.
voltage 2. Refer to Separate Excitation
high followed by Test Procedure. Refer to
collapse subsection 7.5.
Votitage unstable _| 1. Check speed stability. .
either on no-load |2. Check "STAB" setting. Refer to
or with load Load Testing section for
procedure. Refer to subsection
486.
Low voltage 1. Check speed.
on-load 2. ff correct check "UFRO"
setting.
Refer to subsection 4.7.1.1.
Excessive 1. Check govemor responses.

voltage/speed dip
on load switching

Refer to generating set
manual. Check "DIP"
setting. Refer to subsection
4714,

Sluggish
recovery on load
switching

. Check govemor response.

Refer to generating set
manual. Check "DWELL"
setting. Refer to Load
Testing section 4.7.1.4.
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7.4.7 RESIDUAL VOLTAGE CHECK

This procedure is applicable to generators with either SX460
or SX440 or SX421 AVR.

With the generator set stationary remove AVR access cover
and leads X and XX from the AVR.

Start the set and measure voltage across AVR terminals 7-8 on
SX460 AVR or P2-P3 on $X440 or SX421 AVR.

Stop the set, and replace leads X and XX on the AVR terminals.If
the measured voltage was above 5V the generator should operate
normally.

If the measured voltage was under 5V follow the proceedure
below.

Using a 12 volt d. ¢. battery as a supply clip leads from battery
negative to AVR terminal XX, and from battery positive through a
diode to AVR terminal X. See Fig. 10.

Important! A diode must be used as shownbelowto .

ensure the AVR is not damaged.

@ awr [
—] F2
F1
1000V
1A DIODE
o] (o]
+
coococ oo
12 Volt Battery
Fig. 11
Important! | the generating set battery is used for field

flashing the generator main stator
neutral must be disconnected from earth.

Restart the set and note output voltage from main stator, which
should be approximately nominal voltage, or voltage at AVR
terminals 7 and 8 on $X460, P2-P3 on $SX440 or SX421 which
should be between 170 and 250 volts.

Stop the set and unclip battery supply from terminals X and XX.

Restart the set. The generator should now operate normally. If

no voltage build-up is obtained it can be assumed a fault exists in
either the generator or the AVR circuits. Follow the SEPARATE
EXCITATION TEST PROCEDURE to check generator windings,
rotating diodes and AVR. Refer to subsection 7.5.

7.5 SEPARATE EXCITATION TEST PROCEDURE

The generator windings, diode assembly and AVR can be checked
using the appropriate following section.

7.5.1 GENERATOR WINDINGS, ROTATING DIODES and
PERMANENT MAGNET GENERATOR (PMG)

.7.5.2 EXCITATION CONTROL TEST.

Q-Pulse Id TMS713
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7.5.1 GENERATOR WINDINGS, ROTATING DIODES
and PERMANENT MAGNET GENERATOR (PMG)
Important! The resistances quoted apply to a
standard winding. For generators having
windings or voltages other than those
specified refer to factory for details.
Ensure all disconnected leads are isolated
and free from earth.

Important! Incorrect speed setting will give
proportional error in voltage output.

CHECKING PMG
Start the set and run at rated speed.

Measure the voltages at the AVR terminals P2, P3 and P4. These
should be balanced and within the following ranges:-

50Hz generators - 170-180 volts
60Hz generators - 200-216 volts

_ Should the voltages be unbalanced stop the set, remove the PMG

sheet metal cover from the non drive endbracket and disconnect
the multipin plug in the PMG output leads. Check leads P2, P3,
P4 for continuity. Check the PMG stator resistances between
output leads. These should be balanced and within +/-10% of
2.3 ohms. If resistances are unbalanced and/or incorrect the PMG
stator must be replaced. If the voltages are balanced but low and
the PMG stator winding resistances are correct - the PMG rotor
must be replaced. )

CHECKING GENERATOR WINDINGS AND
ROTATING DIODES

This procedure is carried out with leads X and XX disconnected
at the AVR or transformer control rectifier bridge and using a 12
volt d.c. supply to leads X and XX.

Start the set and run at rated speed.

Measure the voltages at the main output terminals U, V and W. If
voltages are balanced and within +/-10% of the generator nominal
voltage, referto 7.5.1.1.

Check voltages at AVR terminais 6, 7 and 8. These should be
balanced and between 170-250 volts.

If voltages at main terminals are balanced but voltage at 6, 7 and
8 are unbalanced, check continuity of leads 6, 7 and 8. Where an
isolating transformer is fitted (MX321 AVR) check transformer
windings. If faulty the transformer unit must be replaced.

If voltages are unbalanced, refer to 7.5.1.2.
7.5.1.1 BALANCED MAIN TERMINAL VOLTAGES

If all voltages are balanced within 1% at the main terminals, it
can be assumed that all exciter windings, main windings and
main rotating diodes are in good order, and the fault is in the
AVR or transformer control. Refer to subsection 7.5.2 for test
procedure.

If voltages are balanced but low, there is a fault in the main ’

excitation windings or rotating diode assembly. Proceed as follows
to identify:-
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tectifier Diodes

he diodes on the main rectifier assembly can be checked with
a multimeter. The flexible leads connected to each diode should
be disconnected at the terminal end, and the forward and
reverse resistance checked. A healthy diode will indicate a very
high resistance (infinity) in the reverse direction, and a low
resistance in the forward direction. A faulty diode will give a full
deflection reading in both directions with the test meter on the
10,000 ohms scale, or an infinity reading in both directions.

On an electronic digital meter a healthy diode will give a low
reading in one direction, and a high reading in the other.

Replacement of Faulty Diodes

The rectifier assembly is split into two plates, the positive and
negative, and the main rotor is connected across these plates.
Each plate carries 3 diodes, the negative plate carrying negative
biased diodes and the positive plate carrying positive biased
diodes. Care must be taken to ensure that the correct polarity
diodes are fitted to each respective plate. When fitting the diodes
to the plates they must be tight enough to ensure a good
mechanical and electrical contact, but should not be
overtightened. The recommended torque tightening is 4.06 -
.74Nm (36-42Ib in).

The surge suppressor is a metal-oxide varistor connected across
the two rectifier plates to prevent high transient reverse voltages
in the field winding from damaging the diodes. This device is not
polarised and will show a virtually infinite reading in both directions
with an ordinary resistance meter. If defective this will be visible
by inspection, since it will normally fail to short circuit and show
signs of disintegration. Replace if faulty.

Main Excitation Windings

If after establishing and correcting any fault on the rectifier
assembly the output is still low when separately excited, then
the main rotor, exciter stator and exciter rotor winding resistances
should be checked (see Resistance Charts), as the fault must
be in one of these windings. The exciter stator resistance is
measured across leads X and XX. The exciter rotor is connected
to six studs which also carry the diode lead terminals. The main
rotor winding is connected across the two rectifier plates. The
respective leads must be disconnected before taking the readings.

Resistance values should-be within +/-10% of the values given
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7.5.1.2 UNBALANCED MAIN TERMINAL VOLTAGES

If voltages are unbalanced, this indicates a fault on the main
stator winding or main cables to the circuit breaker. NOTE: Faults
on the stator winding or cables may also cause noticeable load
increase on the engine when excitation is applied. Disconnect
the main cables and separate the winding leads U1-U2, U5-U6,
V1-V2, V5-V6, W1:W2, W5-W6 to isolate each winding section.
(U1-L1, U2-L4 on single phase generators).

Measure each section resistance - values should be balanced
and within +/-10% of the value given below:-

AVR CONTROLLED GENERATORS

SECTION RESISTANCES

Frame

Size winding 311 | winding 17 | winding 05 | winding 06
uczz2c 0.09 0.14 0.045 0.03
uc22p 0.085 0.1 0.033 0.025
UC22E 0.05 0.075 0.028 0.02
uc22F 0.033 0.051 0.018 0.012
ucz2G 0.028 0.043 0.014 0.01
ucz7c 0.03 0.044 0.016 0.011
ucz27p - | . 0019 0026 | 001 ~. 0.007
UC27€E "0.016 0.025 0.009 0.008
Uc27F 0.012 0.019 0.007 0.005
ucz7G 0.01 0.013 0.006 0.004
uc27H 0.008 0.014 0.004 0.004
ucD27J 0.006 0.009 - -
ucD27K 0.006 0.009 - -

TRANSFORMER CONTROLLED GENERATORS

.n the table betow:-

SECTION RESISTANCES, 3 PHASE WINDINGS

Fame | ssov | 4oov | 41sv | 41ev | 4eov

50Hz | 50Hz | 50Hz | 60Hz | 60Hz
uceec | o00se | o078 | 0082 | 0055 | 0.059
uc22p | 0054 | 0056 | 0057 | 0049 | 0.054
Uc22E | 0041 | 005 | 0053 | 0038 | 0.041
uczeF | 0031 | 0032 | 0033 | 0025 | 0.031
uc22G | 0022 | 0026 | 0028 | 0021 | 0.022

Q-Pulse Id TMS713

Frame Main Exciter Stator Exciter
Size Rotor Type 1 Type 2~ Type 3 Rotor
uca2c 0.59 21 28 138 0.142
uca2D 0.64 21 28 138 0.142
UC22E 0.69 20 30 155 0.156
UC22F 0.83 20 30 188 0.156
uc22G 0.94 20 30 188 0.156
uca7Cc 112 20 - - 0.156
uc27D 1.26 20 - - 0.156
UC27E 1.34 20 - - 0.182
UC27F 1.62 20 - - 0.182
uc27G 1.69 20 - - 0.182
UC27H 1.82 20 - - 0.182
uCD27J 2.08 20 - - 0.182
UCD27K 2.08 20 - - 0.182

.Tlsed with 1 phase transformer controlled 3 phase or 1 phase
generators.

** Used with 3 phase transformer controlled 3 phase generators. 57
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Measure insulation resistance between sections and each section
to earth.

Unbalanced or incorrect winding resistances and/or low insulation
resistances to earth indicate rewinding of the stator will be
necessary. Refer to removal and replacement of component
assemblies subsection 7.5.3.

7.5.2 EXCITATION CONTROL TEST
7.5.2.1 AVR FUNCTION TEST

All types of AVR's can be tested with this procedure:

1. Remove exciter field leads X & XX (F1 & F2) from the AVR
terminals X & XX (F1 & F2).

2. Connect a 60W 240V household lamp to AVR terminals
X & XX (F1 & F2).

3. Setthe AVR VOLTS control potentiometer fully clockwise.

4. Connect a 12V, 1.0A DC supply to the exciter field leads
X & XX (F1 & F2) with X (F1) to the positive.
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5. Start the generating set and run at rated speed.

6. Check that the generator output voltage is within +/-10% of
rated voltage.

Voltages at AVR terminals 7-8 on SX460 AVR or P2-P3 on $X440
or SX421 AVR should be between 170 and 250 volts. If the
generator output voltage is correct but the voltage on 7-8 (or P2-
P3) is low, check auxiliary leads and connections to main
terminals.

Voltages at P2, P3, P4 terminals on MX341 and MX321 should
be as given in 7.5.1.

The lamp connected across X-XX should glow. In the case of the
S$X460, SX440 and SX421 AVRs the lamp should glow
continuously. In the case of the MX341 and MX321 AVRs the
lamp should glow for approximately 8 secs. and then turn off.
Failure to turn off indicates faulty protection circuit and the AVR
should be replaced. Turning the "VOLTS" control potentiometer
fully anti-clockwise should turn off the lamp with all AVR types.

Should the lamp fail to light the AVR is faulty and should be
replaced. :

After this test turn VOLTS control
potentiometer fully anti-clockwise.

Important !

7.5.2.2 TRANSFORMER CONTROL

The transformer rectifier unit can only be checked by continuity,
resistance checks and insulation resistance measurement.

Two phase transformer

Separate primary leads T1-T2-T3-T4 and secondary leads
10-11. Examine windings for damage. Measure resistances
across T1-T3 and T2-T4. These will be a low value but should be
balanced. Check that there is resistance in the order of 8 ohms
between leads 10 and 11. Check insulation resistance of each
winding section to earth and to other winding sections.

Low insulation resistance, unbalanced primary resistance, open
or short circuited winding sections, indicates the transformer unit
should be replaced.

Three phase transformer

Separate primary leads T1-T2-T3 and secondary leads 6-7-8 and
10-11-12.

Examine windings for damage. Measure resistances across T1-
T2, T2-T3, T3-T1. These will be low but should be balanced.
Check that resistances are balanced across 6-10, 7-11 and
8-12 and in the order of 18 ohms.

Check insulation resistance of each winding section to earth and
to other winding sections.

Low insulation resistance, unbalanced primary or secondary
winding resistances, open or short circuited winding sections
indicates the transformer unit should be replaced.

Rectifier units - Three phase and single phase

With the leads 10-11-12-X and XX removed from the rectifier
unit (lead 12 is not fitted on single phase transformer rectifier
units), check forward and reverse resistances between terminals
10-X, 11-X, 12-X, 10-XX, 11-XX and 12-XX with a multimeter._

A low forward resistance and high reverse resistance should be
read between each pair of terminals. If this is not the case the
unit is faulty and should be replaced.

Q-Pulse Id TMS713
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Important !

7.5.3 REMOVAL AND REPLACEMENT OF
COMPONENT ASSEMBLIES
METRIC THREADS ARE USED THROUGHOUT

Caution!  Whenlifting single bearing generators,

care is needed to ensure the generator
frame is kept in the horizontal plane.

The rotor is free to move in the frame and
can slide out if not correctly lifted.
Incorrect lifting can cause serious
personal injury.

7.5.3.1 REMOVAL OF PERMANENT MAGNET
GENERATOR (PMG)

1. Remove 4 screws holding the sheet metal cylindrical cover at
the non-drive end and remove the cover.

2. Disconnect the in line connector from the PMG stator (3 wires
go to this connector). It may be necessary to cut off the nylon
cable tie first.

3. Remove the 4 threaded pillars and clamps holding the PMG
stator onto the end bracket.

4. Tap the stator out of the 4 sp;ivg_dts“ and withdraw. The highly
magnetic rotor will attract the stator. Take care to avoid contact
which may damage the windings.

5. Remove the bolt in the centre from the rotor shaft and pull off
the rotor. It may be necessary to gently tap the rotor away.
Take care to tap gently and evenly - the rotor has ceramic
magnets which are easily broken by shock.

Important! The rotor assembly must not be dismantled.
Replacement is a reversal of the above procedure.
7.5.3.2 REMOVAL OF BEARINGS

Position the main rotor so that a full pole
face of the main rotor core is at the
bottom of the stator bore.

NOTE: Removal of the bearings may be effected either after the
rotor assembly has been removed OR more simply by removal
of endbracket(s). Refer to 7.5.3.3. and 7.5.3.4.

The bearings are pre-packed with grease and sealed for life.

The bearing(s) are a press fit and can be removed from the shaft
with 3 leg or 2 leg manual or hydraulic bearing pullers.

SINGLE BEARING ONLY: Before trying to pull off the bearing
remove the small circlip retaining it.

When fitting new bearings use a bearing heater to expand the
bearing before fitting to the shaft. Tap the bearing into place
ensuring that it contacts the shoulder on the shaft.

Refit the retaining circlip on single bearing generators.

7.5.3.3 REMOVAL OF ENDBRACKET AND EXCITER
STATOR

1. Remove exciter leads X+, XX- at the AVR.

2. Slacken 4 boits (2 each side) situated

on horizontal centre
line holding the terminal box. - oo

3. Remove 2 bolts holding lifting lug, at the non-drive end, and
remove lug.
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Remove sheet metal cylindrical cover (4 screws) over
PMG (if fitted)

or

Remove shallow sheet metal cover (4 screws) at the non-
drive end.

5. Ease up the terminal box and support clear of the non-
drive endbracket.

6. Remove 6 bolts holding the non-drive endbracket to the
stator bar assembly. The endbracket is now ready for
removal.

7. Replace the lifting lug onto the endbracket and sling the
endbracket on a hoist to facilitate lifting.

8. Tap the endbracket around its perimeter to release from
the generator. The endbracket and exciter stator will come
away as a single assembly.

9. Remove the 4 screws hoiding the exciter stator to the
endbracket and gently tap the exciter stator to_release it.
Replacement is a reversal of the above procedure.

.7 5.3.4 REMOVAL OF THE ROTOR ASSEMBLY

Remove the permanent magnet generator. Refer to 7 5. 3 1

or

Remove the four screws holding the sheet metal cover at the
non drive end and remove cover.

Caution!  With the PMG rotor removed single
bearing generator rotors are free to move

in the frame. Ensure frame is kept in the

horizontal plane when lifting.

TWO BEARING GENERATORS

1. Remove 2 screws holding the sheet metal cover around
the adaptor at the drive end and remove the cover.

2. Remove the bolts holding the adaptor to the endbracket
at the drive end.

3. Tap off the adaptor. It may be preferred to sling the adaptor
first depending on its size and weight.

4. Remove the screens and louvres (if fitted). at each side on the
drive end.

Now ensure that the rotor is positioned with a full pole face atthe
bottom centre line. This is to avoid damage to the bearing exciter,
or rotor winding, by limiting the possible rotor downward
movement to the air gap length.

5. Remove 6 bolts holding drive endbracket onto adaptor ring
DE. The boltheads face towards the non-drive end. The
topbolt passes through the centre of the lifting lug.

6. Tap the drive endbracket away from the adaptor ring DE
and withdraw the endbracket.

7. Ensure the rotor is supported at the drive end on a sling.

8. Tap the rotor from the non-drive end to push the bearing clear
of the endbracket and its position within an ‘O’ ring.

9. Continue to push the rotor out of the stator bore, gradually
working the sling along the rotor as it is withdrawn, to ensure
that it is fully supported all the time.
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SINGLE BEARING GENERATORS

1. Remove the screws, screens and louvres (if fitted) at each
side on drive end adaptor.

2. UCI224,UCI274,UCM224, UCM274, UCD274 Only

Remove 6 bolts holding the adaptor at the drive end.
It may be preferred to sling the adaptor on a hoist.
The bolt heads face towards the non-drive end. The
top bolt passes through the centre of the lifting lug.

2a. UCD224 Only

Remove 6 bolts holding the adaptor at the drive end.
it may be preferred to sling the adaptor on a hoist.

3. UCi224, UCI274, UCM224, UCM274, UCD274 Only
Tap the adaptor away from stator bar adaptor ring.
3a. UCD224 Only
Tap the adaptor away from stator bar assembly.
ALL SINGLE BEARING GENERATORS
‘4.7 Ensure the rotor is supported at drive end on a sling.

5. Tap the rotor from the non-drive end to push the bearing
clear of the endbracket and its position within an 'O’ ring.

6. Continue to push the rotor out of the stator bore, gradually
working the sling along the rotor as it is withdrawn, to ensure
that it is fully supported at all times.

Replacement of rotor assemblies is a reversal of the procedures
above.

Before commencing re-assembly, components should be checked
for damage and bearing(s) examined for loss of grease.

Fitting of new bearing(s) is recommended during major overhaul.

Before replacement of a single bearing rotor assembly, check
that the drive discs are not damaged, cracked or showing other
signs of fatigue. Also check that the holes in the discs for drive
fixing screws are not elongated. '

Damaged or worn components must be replaced.

‘When major components have been
replaced, ensure that all covers and
guards are securely fitted, before the
generator is put into service.

Caution !

7.6 RETURNING TO SERVICE

After rectification of any faults found, remove all test connections
and reconnect all control system leads.

Restartthe set and adjust VOLTS control potentiometer on AVR
controlled generators by slowly turning clockwise until rated
voltage is obtained.

Refit all terminal box covers/access covers and reconnect heater
supply.

Failure to refit all guards, access covers
and terminal box covers can resultin
personal injury of death.

Caution!
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SECTION 8
SPARES AND AFTER SALES SERVICE

8.1 RECOMMENDED SPARES

Service parts are conveniently packaged for easy identification.
Genuine parts may be recognised by the Nupart name.

We recommend the following for Service and Maintenance. In
critical applications a set of these service spares should be held
with the generator.

AVR Controlled Generators

1. Diode Set (6 diodes with surge suppressor) RSK 2001
2. AVR SX440 E000 24030
AVR S$X460 E000 24602
AVR SX421 E000 24210
AVR MX321 E000 23212
AVR MX341 E000 23410
3. Non drive end Bearing uc22 051 01032
uczz 051 01049
""4. Drive end Bearing uc22 051 01044"
uczz 051 01050

Transformer Controlled Generators (UC22 Only)

1. Diode Set (6 diodes with surge suppressor) RSK 2001

2. Diode Assembly ' E000 22006
3. Non drive end Bearing uc22 051 01032
4. Drive end Bearing uc22 051 01044

When ordering parts the machine serial number or machine
identity number and type should be quoted, together with the
part description. For location of these numbers see paragraph
1.3.

Orders and enquiries for parts should be addressed to:

Newage International Limited
Nupart Department

PO Box 17, Barnack Road
STAMFORD

Lincolnshire

PE9 2NB

ENGLAND

Telephone: 44 (0) 1780 484000
Fax: 44 (0) 1780 766074

Or any of our subsidiary companies listed on the back cover.

8.2 AFTER SALES SERVICE

A full technical advice and on-site service facility is available from
our Service Department at Stamford or through our Subsidiary
Companies. A repair facility is also available at our Stamford
Works.

30
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Fig. 11.

TYPICAL SINGLE BEARING GENERATOR
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Fig. 13.
TYPICAL TWO BEARING (SERIES 5) GENERATOR
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This manual is available in the following languages on request:
English, French, German, Italian and Spanish.

Denne manual er til radighed pa fetgende sprog: engelsk, fransk, tysk, italiensk og spansk.

Denne handboken er tilgiengelig pa de falgende sprakene: engelsk, fransk, tysk, italiensk og spansk.

Sur simple demande, ce manuel vous sera fourni dans I'une des langues suivantes: anglais, frangais, allemand, italien,
espagnol.

Dieses Handbuch ist auf Anfrage in den folgenden Sprachen erhaltlich: Englisch, Franzésisch, Deutsch, Italienisch, Spanisch.
Deze handleiding is op verzoek leverbaar in de volgende talen: E‘ngeis, Frans, Duits, Italiaans, Spaans. ‘
Este manual pode também ser obtido nas seguintes linguas: inglés, francés, alemao, italiano e espanhol.

Tama kasikirja on saatavissa pyynndsta seuraavilla kielilld: Englanti, ranska, saksa, italia, espanja.

Il presente manuale & disponibile, su richiesta, nelle seguenti lingue: inglese, francese, tedesco, italiano e spagnolo.

Este manual también puede solicitarse en los siguientes idiomas: inglés, francés, aleman, italiano e espaol.

- AuTb TO EYXELPIBIO 0BNYIWY XpNHoEWG SiatiBeTat 0TIq akdAouBeg YADGGOEG KATOMV AtTHoeve: AyyAtkd, FaAAIka
leppavika, Itahika, lonavika. '

40
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' A.C. GENERATOR WARRANTY

WARRANTY PERIOD

A.C. Generators

In respect of a.c. generators the Warranty Period is eighteen months from the date when the
goods have been notified as ready for despatch by N.1. or twelve months from the date of first
commissioning (whichever is the shorter period).

DEFECTS AFTER DELIVERY

We will make good by repair or, at our option, by the supply of a replacement, any fault which
under proper use appears in the goods within the period specified on Clause 12, and is found
on examination by us to be solely due to defective material and workmanship; provided that the
defective part is promptly returned, carriage paid, with all identification numbers and marks
intact, or our works or, if appropriate to the Dealer who supplied the goods.

Any part repaired or replaced, under warranty, will be returned by N.1. free of charge (via sea
freight if outside the UK).

|
\
\
\
|
We shall not be liable for any expenses which may be incurred in removing or replacing any part
‘ent to us for inspection or in fitting any replacement supplied by us. We shall be under no
] liability for defects in any goods which have not been properly installed in accordance with N.I.
recommendéd installation practices as detailed in the publications 'N-l. Installation, Service and
Maintenance Manual' and 'N.I. Application Guidelines', or which have been improperly stored
or which have been repaired, adjusted or altered by any person except ourselves or our authorised
agents, or in any second-hand goods, proprietary articles or goods not of our own manufacture
although supplied by us, such articles and goods being covered by the warranty (if any) given
by the separate manufacturers.
|

Any claim under this clause must contain fully particulars of the alleged defect, the description
of the goods, the date of purchase, and the name and address of the Vendor, the Serial Number
(as shown on the manufacturers identification plate) or for Spares the order reference under
which the goods were supplied.

Our judgement in all cases of claims shall be final and conclusive and the claimant shall accept
our decision on all questions as to defects and the exchange of a part or parts.

Our liability shall be fully discharged by either repair or replacement as above, and in any event
shall not exceed the current list price of the defective goods.

Our liability under this clause shall be in lieu of any warranty or condition implied by law as to the

uality or fitness for any particular purpose of the goods, and save as expressly provided in this
clause we shall not be under any liability, whether in contract, tort or otherwise, in respect of
defects in goods delivered or for any injury, damages or loss resulting from such defects or from
any work undone in connection therewith.

MACHINE SERIAL NUMBER

Q-Pulse Id TMS713 Active 29/01/2014 Page 218 of 436




" Billan Street Carina SPS SP265 Backup Generator OM Manual

NEWAGE INTERNATIONAL LIMITED

REGISTERED OFFICE AND ADDRESS: ‘
PO BOX 17

BARNACK ROAD

STAMFORD

LINCOLNSHIRE

PEZ 2NB ENGLAND

Telephone: 44 (0) 1780 484000

Fax: 44 (0) 1780 484100
Web site:  www.newagestamford.com

SUBSIDIARY COMPANIES

1 AUSTRALIA: NEWAGE ENGINEERS PTY. LIMITED 7 NORWAY: NEWAGE NORGE A/S
PO Box 6027, Baulkham Hills Business Centre, . Okem Naeringspark, Kabeigt. 5
Baulkham Hills NSW 2153. Postboks 28, @kern, 0508 Oslo
Telephone: Sydney (61) 2 9680 2299 . Telephone: Oslo (47) 22 97 44 44
Fax: (61) 2 9680 1545 . Fax: (47) 22 97 44 45
2 CHINA: WUXI NEWAGE ALTERNATORS LIMITED 8 SINGAPORE: NEWAGE ASIA PACIFIC PTELIMITED
Plot 49-A, Xiang Jiang Road : ) 10 Toh Guan Road #05-03
Wuxi High - Technical Industrial Dev. Zone ‘ TT International Tradepark
Wauxi, Jiangsu 214028 ] Singapore 608838 . '
PR of China Telephone: Singapore (65) 794 3730
Tel: (86) 510 5216212 Fax: (65) 898 9065
Fax: (86) 510 5217673 Telex: RS 33404 NEWAGE
3 GERMANY: NEWAGE ENGINEERS Gm.b.H. 9 SPAIN: STAMFORD IBERICA S.A.
Rotenbrickenweg 14, D-22113 Hamburg. Ctra. Fuenlabrada-Humanes, km.2
Telephone: Hamburg (49) 40 714 8750 Poligono Industrial "Los Linares”
Fax: (49) 40 714 87520 : . C/Pico de Almanzor, 2
E-28970 HUMANES DE MADRID (Madrid)
4 INDIA: C.G.NEWAGE ELECTRICAL LUMITED Telephone: Madrid (34) 91 604 8987/8928
C33 Midc, Ahmednagar 414111, Maharashtra. Fax: (34) 91 604 81 66
Telephone: (91) 241 778224
Fax: (91) 241 777494 10 US.A. NEWAGE LIMITED
4700 Main St, N.E.
5 ITALY: NEWAGE ITALIAS.r.l. Fridley
Via Triboniano, 20156 Milan. Minnesota 55421
Telephone: Milan (39) 02 380 00714 Telephone: (1) 800 367 2764
Fax: (39) 02 380 03664 Fax: (1) 800 863 9243
6 JAPAN: NEWAGE INTERNATIONAL JAPAN
8 - 5 - 302 Kashima
Hachioji-shi
Tokyo, 192-03
Telephone: (81) 426 77 2881 © 1998 Newage-Intemational-Limited.
Fax: (81) 426 77 2884 Printed in England!
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7 Series 90™30 PLCs

The Series 90“";301”“5 are a family of

controllers; 1/0 systems and specialty
modules designed to meet the demand for
versatile industrial solutions. With its
single overall control architecture, the
Series 90-30 has been the PLC of record in
over 200,000 applications, such as high-
speed packaging, material handling,
complex motion control,-water treatment,
continuous emissions monitoring, mining,

food processing, elevator control,

injection molding and many more.

Thanks to its modular design, the Series 90-30 offers unmatched versatility. Configure just the system you need, saving critical
space and reducing cost.

With over 100 1/0 modules, the Series 90-30 PLC can be adapted to a wide range of applications.

» Digital interfaces for push buttons, switches, proximity sensors, relays, contactors and many other devices

« Analog modules with varying degrees of resolution for flow, temperature or pressure applications

« Direct connect wiring or remote termination

« Local or remote 1/0 systems
Series 90-30 Ethernet communications provide a real-time link between the ptant floor and the boardroom. You can begin with an
Ethernet-enabled CPU, or at a later date, choose from our selection of rack-mounted Ethernet modules. The Series 90-30 Ethernet
module supports both SRTP and Modbus TCP/IP application protocols. ;, GRS

The scaleable processing power in the Series 90-30 CPU creates a clear upgrade path. Create the system thats ideal today, w
feaving open the option of creating a more powerful system tomorrow — without having to change your apphcatlon software. /,,—»-““w
o ) T

;\,\.,/'

Motion control integrated into the Series 90-30 fosters high performance point-to-point apgjlcatlons
A variety of Series 90-30 field bus interfaces enables distributed control and/or 1/0. Cho’(;se from Ethernet EGD Profibus- DP"‘I S
Genius® DeviceNet™ and Interbus-S™ modules. Field Bus interface modules are easy,to install and quick to conflgure\Plug them /‘/ ‘\
into an existing system or design a new system around them. / / ’ o / e } '
/ / / /’ K
Ease of programming is a strong suit of the Series 90-30. Choose the programmmg/optlons that meetfyour need/s Wlndows" based’ / /
IEC programming, advanced C or State Logic®. Floating point math, PID, mdlrect‘addressmg, array moves and sequencmg are, |ust a i}
few of the over 200 instructions available. / / z v v / / // / P
[ "~ o - )
ffThe Series 90-30 is’ thie: Iow Gost solutuo/n for e j

The Series 90-30 stands out among small controls for offering redundancy optlons
high availability applications, with redundant CPUs and power supplies.

(i i i . . '\\“_, -4 ’,/

! ! -
Easy trouble shooting and machine setup using a handheld PDA. CIMPLICITY“" l\'/la} hine Edmon Logic Developer PDA software/ /
allows you to interface a Palm® handheld device to your Series 90-30 controller. Wlth Logtc Developer PDA you- can‘ 5 / VAR

monitor/change data, view diagnostics, force ON/OFF, and confngure machine setup — saving you tlme and mcreasmg productlwty

1
H
{
i
[

/ ; i ;
i ‘ / "
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Ordering Information
Discrete Input ICBB_SM[le___ ]@V;AQ@Iatzdh‘lp@@me)ﬂ i

Modules i ICSSSMDIBI -* 1260 VAC Isohated input (8 Points)
ICBQSMDlZlO 120VAC Inpit {16 Poams)

ICGSGMDL&‘B % voe Inpm, Negans Logl: 1 msec ﬁlter {16 Pmm:) . it
ZHiCS33MDL648 _ {48 VDC Inpu, Neg/Pos Logic, 1 msec fiter, Neg/Pos Logic (16 Poims)___ -~ ]
ICBIIMDLES) . 24 VDC Input, Neg/Pos Logi, Zise Fiter (2 Poirts) .~ N
ucsszunuu_,lumvwvnc ipud {16 Points), _«viﬁs?mqm ‘Ls/u VOC {T7L) Inpus, Neg/Pos Logi, (32 Points)
IC633MDL632 - 125 VDC Input {3 Points) . . ) ICES3MDLESS o _24VDC Input, Neg/Pos Logic, 1 ms, (32 Points). - et
(1Css3MDLE3A__:24VDC Input, NegfPos Logi 8 Poms)____ "t —1cassaccon . liput Simator Module 8 Poins)_ e i d

|C$33MDL545 AV VDC Inplﬂ. Neg/Pos Logn: (15 Poimts)

A =f|casauuuw {Tamavac Outp\n,OSAmp “Posiiva Logic 16 Pamas
lZﬂ/ZlOVACOmpuLZAnm(ﬁan) S e e {{C533MOLTA) I?IZWDCOumm.U.SAmp NéganveLogchlGPom)

120 VAL Qutpust, 05 Amp (16 Points)___ - ; fucsaammm i

0 " 7{120/280 VAC Isolated Outpu, 2 Amp (5 Poists)
- 311224 VO Outpu 2 Amp, Positve Logic [ Points)
"IC6RaMDLTT 12724 VDL Output, 2 Aip, Negative Logic (8 Points)
csssmmmj 112724 VOC Outpen, 05 Amp, Positive Logic (8 Paints) .
1C693MDLT33 IMAVDCOutputOSAInp.NegatrveLagm(BPom) -
‘F1ces3mbL734 }’usvncompm.(smms) : T

}.Discm; Ouﬁ)u} k
¢ Modules’.. .

ICAEMDLTS! o VOC Output, Posidve Log»c (32 Pomts) )

1cssamnizs2 512124 VOC [TTL) Outpur, Negative Logic, (32 Poinss)
+1CB33MOLTEY - 12724 VDC Ou:puz, Posmve Logu: (32 Pmms)

ﬂ q i

Relay Ou;;)ut
Module

Specialty
Modules FIC693PCM301

{. Programmable f'optocessm Modu!e, 192 KB (41 KB Basic or C qursm) 2 Serial Ports
Progfammable Copmcessm Module, 640.KB (540 | K8 Basgc o QProgram), ZSenaI Po

"5 Siot Basa wrmTumo CPUi m Base (Loglc Ex 2 unon
+ (IZKBytes Usef Program) Not ) dable :

5 msec) IK Regsters CPU 363 Module (240I(Bytes Cunﬁgumble Usef Memory LS 110, Bﬂacks) :

z Built-in Serial Ports, Log:c Executxb i gzn\sec/l(

- IC693CPU3E3-

R Power Suppiy Base with 0.5 mister cable to, c(mnut m Powe! upply Mapter Module - -
ﬁeuundam Power Supply Adupter (RPSA) Module The RPSA replaces the power suppiv

Programmmg and ¢ ICMGMPP(!)I
Trouble Shooting ;xcusMPsnm
Tools ;

" S 1CB46MPHION

s Loglc Developer PDA

© 2003 GE Fanuc Automation Americas, Inc. All Rights Reserved.
Series 90, VersaPro and LogicMaster are trademarks and Genius is
a registered trademark of GE Fanuc Automation Americas, inc.
Profibus-DP is a trademark of Profibus | i DeviceNetis &

trademark of the Open DeviceNet Vendor Association, Inc. interbus-
S is a trademark of Phoenix Contact Windows is a registered
trademark of Micrasoft Corporation. State Logic is a registered
trademark of Adstek, Inc. Palm is & trademark of Paim, Inc.

GE Fanuc Automation

GE Fanuc Automation Information Centers and'product ordenng nfo‘r‘ ation,

‘ ‘.‘VISIt the GE Fanuc catalog at

USA and the Americas 1-800-648-2007% or (434} 978-5100
Europe and Middle East (352) 727978-1
Asia Pacific 86-21-3222-4555

GFA-,
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GFL-002

Warnings, Cautions, and Notes

At 7. TESERN T L e

Q-Pulse Id TMS713

as Used in this Publication

Warning |

Warning notices are used in this publication to emphasize that hazardous veltages,
currents, temperatures, or other conditions that could cause personal injury exist in this
equipment or may be associated with its use.

In situations where inattention could cause either personal injury or damage to
equipment, a Warning notice is used.

Caution notices are used where equipment might be damaged if care is not taken.

Note

Notes merely call attention to information that is especially significant to understanding and
operating the equipment. :

This document is based on information available at the time of its publication. While efforts
have been made to be accurate, the information contained herein does not purport to cover all
details or variations in hardware or software, nor to provide for every possible contingency in
connection with installation, operation, or maintenance. Features may be described herein
which are not present in all hardware and software systems. GE Fanuc Automation assumes no
obligation of notice to holders of this document with respect to changes subsequently made.

GE Fanuc Automation makes no representation or warranty, expressed, implied, or statutory
with respect to, and assumes no responsibility for the accuracy, completeness, sufficiency, or
usefulness of the information contained herein. No warranties of merchantability or fitness for

purpose shall apply.

The following are trademarks of GE Fanuc Automation North America, Inc.

Alarm Master Field Control Modelmaster Series 90
CIMPLICITY GEnet Motion Mate Series One
CIMPLICITY Control Genius PowerMotion Series Six
CIMPLICITY PowerTRAC  Genius PowerTRAC  ProLoop Series Three
CIMPLICITY 90-ADS Helpmate PROMACRO VuMaster
CIMSTAR Logicmaster Series Five Workmaster

©Copyright 1998—2002 GE Fanuc Automation North America, Inc.
All Rights Reserved.
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RFI Standards

The Series 90-30 PLC and its associated modules have been tested and found to meet or exceed the
requirements of FCC Rule, Part 15, Subpart J. The Federal Communications Commission (FCC)
requires the following note to be published according to FCC guidelines.

NOTE

This equipment generates, uses, and can radiate radio frequency energy and if not installed in
accordance with this instruction manual, may cause harmful interference to radio communications.
It has been tested and found to comply with the limits for a Class A digital device pursuant to Part
15 of the FCC Rules, which are designed to provide reasonable protection against harmful
interference when. operated in-a.commercial environment. Operation of this equipment in a

' residential area is likely to cause harmful interference, in which case the user will be required to

correct the interference at his own expense.

The following note is required to be published by the Canadian Department of Communications.

NOTE

This digital apparatus does not exceed the Class A limits for radio noise emissions from digital
apparatus set out in the radio interference regulations of the Canadian Department of
Communications.

The following statements are required to appear in the Series 90_-30 Installation Manual and the
Series 90_-30 1/0 Specifications Manual for Class I Div 2 Hazardous Locations.

1. EQUIPMENT LABELED WITH REFERENCE TO CLASS I, GROUPS A, B, C, and D,
DIV. 2 HAZARDOUS LOCATIONS IS SUITABLE FOR USE IN CLASS I, DIVISION 2,
GROUPS A, B, C, D OR NON-HAZARDOUS LOCATIONS ONLY.

2. WARNING - EXPLOSION HAZARD - SUBSTITUTION OF COMPONENTS MAY
IMPAIR SUITABILITY FOR CLASS I, DIVISION 2:

3. WARNING - EXPLOSION HAZARD - DO NOT DISCONNECT EQUIPMENT UNLESS
POWER HAS BEEN SWITCHED OFF OR THE AREA IS KNOWN TO BE
NON-HAZARDOUS.

4. ALL UNUSED SLOTS IN ALL BASEPLATES MUST BE POPULATED WITH FILLER
MODULES, IC693ACC310, OR EQUIVALENT.

GFK-0356Q iii
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Preface

This manual describes the GE Fanuc Series 90-30 Programmable Logic Controller (PLC). It
contains a description of hardware components and provides basic hardware installation
procedures. The Series 90-30 PLC is a member of the Series 90__ family of Programmable Logic
Controllers from GE Fanuc.

For a list of product standards, refer to data sheet GFK-0867B or later, GE Fanuc Approvals,
Standards, General Specifications which lists all of the standards for GE Fanuc products.
Installation instructions in this manual are provided for installations that do not require special
procedures for noisy or hazardous environments. For installations that must conform to more
stringent requirements (such as CE Mark), see GFK-1179, Installation Requirements for
Conformanceto-Standards. ~~ ~7 0 7 oTTTTTTom o e :

What’s New in This Manual

m  Added the model 374 CPU, which supports connection to an Ethernet network through two
built-in 10BaseT/100BaseTx auto-negotiating full-duplex Ethernet ports. Models 364 (release
9.10 and later) and 374 are the only Series 90-30 CPUs that support Ethernet Global Data.
Note that the CPU374 is supported only by the Windows®-based programmers.

m  Other corrections and clarifications as necessary.

Related Publications

For more information on Series 90-30 products, refer to these publications. (For a publication to
product catalog number cross-reference refer to Appendix G):

GFK-0255 - Series 90™ PCM and Support Software User’s Manual

GFK-0256 - MegaBasic™ Programming Reference Manual

GFK-0293 - Series 90™ -30 High Speed Counter User’s Manual

| . GFK-0401 - Workmaster® II PLC Programming Unit Guide to Operation

GFK-0402 - Series 90™ -30 and 90-20 PLC Hand-Held Programmer User’s Manual

| GFK-0412 - Genius® Communications Module User’s Manual

GFK-0466 - Logicmaster 90™ Series 90™ -30/20/Micro Programming Software User’s Manual
GFK-0467 - Series 90™ -30/20/Micro Programmable Controllers Reference Manual

GFK-0487 - Series 90™ PCM Development Software (PCOP) User’s Manual

GFK-0499 - CIMPLICITY® 90-ADS Alphanumeric Display System User’s Manual

GFK-0356Q v
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GFK-0582 - Series 90™ PLC Serial Communications User’s Manual

GFK-0631 - Series 90™ -30 I/O LINK Interface User’s Manual

GFK-0641 - CIMPLICITY® 90-ADS Alphanumeric Display System Reference Manual
GI;‘K-0664 - Series 90™-30 PLC Axis Positioning Module Programmer’s Manual
GFK-0685 - Series 90™ Programmable Controllers Flow Computer User’s Manual
GFK-0695 - Series 90™-30 Enhanced Genius) Communications Modulq User’s Manual
GFK-0726 - Series 90™-30 PLC State Logic Processor User’s Guide

GFK-0732 - Series 90™-30 PLC ECLiPS User’s Manual

GFK-0747 - Series 90™-30 PLC OnTOP User’s Guide

GFK-0750 - OnTop for Series 90™-30 (State Logic) Program User’s Manual .

GFK-0781 - Motion Mate™ APM300 for Series 90™-30 PLC Follower —I;Iode User’s Manual
GFK-0823 - Series 90™ -30 /O LINK Master Module User’s Manual

GFK-0828 - Series 90™ -30 Diagnostic System User’s Manual

GFK-0840 - Motion Mate™ APM300 for Series 90™ -30 PLC Standard Mode User’s Manual
GFK-0867 - GE Fanuc Product Agency Approvals, Standards, General Specifications
GFK-0898 - Series 90™ -30 PLC /O Module Specifications

GFK-1028 - Series 90™ -30 I/O Processor Module User’s Manual

GFK-1034 - Series 90™ -30 Genius® Bus Controller User’s Manual

GFK-1037 - Series 90™ -30 FIP Remote /O Scanner User’s Manual

GFK-1056 - Series 96"‘ -30 State Logic Control System User’s Manual

GFK-1186 - TCP/IP Ethernet Communications for the Series 90_-30 PLC Station Manager Manual

GFK-1179 - Series 90™ PLC Installation Requirements for Conformance to Standards .

GFK-1464 - Motion Mate DSM302 for Series 90™-30 PLCs User’s Manual
GFK-1466 - Temperature Control Module for the Series 90™-30 PLC User’s Manual
GFK-1541 - TCP/IP Ethernet Communications for the Series 90™ PLC User’s Manual

Series 90™-30 PLC Installation and Hardware Manual — August 2002 GFK-0356Q

Active 29/01/2014 Page 226 of 436




Billan Street Carina SPS SP265 Backup Generator OM Manual

Contents
Chapter 1 Overview of the Series 90-30 PLC 1-1
The Basic Parts of a Series 90-30 PLC......ccocooivriiorrecr it etssisesissiaens 1-1
Assembling a Basic Series 90-30 PLC SyStem .......cccocvivirvcciiniiniinnniinsienesensensnens 1-2
What else would be needed to make this basic system functional? ............cccccuereeen. 1-6
What if the application requires more than five modules?............coeveeenenrrnrnncnnnn. 1-6
What if the application requires more than ten modules? ............coeeeininncncnennnen. 1-7
What is the Difference Between Expansion and Remote baseplates?.............c.ccu.e. 1-8
What if I need to cover more than 700 feet (213 meters)?..........civvrvceececeevescensernens 1-9
Chapter 2 Installation 2-1
Receiving your Products - Visual INSPECtion............ocuccvcrimnerincirisnscsisisesesisesnenenees 2-1
. Pre-installation CRECK ........ceoireeerineecrmenmirsencnesenistosistesessssssisssstossssssessrssesnesiensans
Warranty Clains. ........o.eceeierenecercneneninie it b sesbsssrsssnsssrsonssasronasrasasns
Working with Series 90-30 Modules.................. '
MOAUIE FEAtUTES........ceeereerreerireeeenseteniarateseestentestsnseatsesssessesssrsssssssssssesssssssessesssrness
Installing 8 MOQUIE.........ccoueiemecriicreccnttctcee ettt e
Removing a Module.........coouiveenvnenieeniennnnns ettt sttt s et s s b an e
Installing a Module’s Terminal Board ............cccoomvneiviinniinencecniennenecere e 2-5
Removing a Module’s Terminal Board...........coreivivininisicneneieercosesennncans 2-6
1/0 Module Terminal Board Posts .......cc.cccoovvenmrvsvnsrnrnincnee eeeeneesaseas oo nerenaes 2-7
Installing and Removing Terminal Boards with Holding Screws ..........coeevcrceneenes 2-7
Baseplate MOUNLING........ccccovevmreecereciiiniiec st sres st aessesssa s e nabesnonas 2-8
Mounting a Baseplate to @ Panel ... 2-8
Mounting a Baseplate t0 @ 19" RACK ....c..cueeeueuueemereeremnreecrseecrmsensecsnemeceaas ernerieeens 2-8
Grounding ProCEAUTES ..........cvceevrireteneneenrenisiiensisiiissme e snssesresmsssssssssessessssesssssasssassarens 2-11
System Grounding ProCedures .............cooveermeieiermniiniennissstensiesssenesessssssssnseens 2-11
GrOUNd CORAUCLOTS ....c.eveveeerriveveeesrcneenseeecetstsaessesteeaseseseasansssssesesesssssssansrorsosessines 2-11
Series 90-30 PLC Equipment Grounding..........cccoevesvererveeininnesimsenmeienenesnesesecesnaes 2-12
Baseplate Safety Grounding..........ccocecevreeeecmevnececenneresrenscecissressssessssssassensssssreses 2-12
Grounding 19" Rack-Mounted Baseplates...........c.cooeeveevimvereireenenseieseceiisccn e 2-13
. Programmer Grounding.............coecevnveenieneneerenninnnnns seteniene e e nen s sesansrsanene 2-13
Module Shield Grounding............ocoeoveeetrceniesinsesisienesmessnssesissssssssans 2-14
Shield Grounding Information for CPUs with External Port Connections.............. 2-14
CPU351 and 352 Shield Grounding ..........cceceeurevimiirercnnmnisnsesnecsinesnissnisessseesnosees 2-14 |
CPU363, CPU364, and CPU374 Shield Grounding............ccccvuvemrrvniirisncressininens 2-16 ‘
Additional Modules with Shield Grounding Requirements ...........ccccceccecvrervennece. 2-16
General Wiring GUIENeS ...........o.ccvreeeevceereiiiniininiiiiinisssss e ssessesssaesssnes 2-17 ‘
Discrete /O Module Connection Methods..........ccceveeeverveneerreennnisnserssiennnes 2-18
Connections to I/O Module Terminal Boards ............cccccevinercninennninicrnnsesccssoneene 2-18
Terminal Block Quick Connect Installation for 16-Point Discrete Modules ........... 2-19
Installation of 32-Point Discrete, 50-Pin Connector Modules ..........cccoverveinenncee. 2-19
Using Weidmuller #912263 Terminal Block .........ooveueeievinneirineveecneececcenenaes 2-19
Using a Generic Terminal Block OF Strip.......cccvevneeninninirennieenerniesnenenerserennes 2-20
DITECt MEhOA ...ttt scseserenests e sesr s sis b s s ss s s sersnae s 2-20
Installation of Discrete 32-Point, Dual 24-Pin Connector Modules......................... 2-20
USING @ TBQC .....oieerieeenecceirecrntcsnesisssces e sessesssreres et o ssanasesssssssesssensassssnsns 2-20
GFK-03560Q vii

Q-Pulse Id TMS713

Active 29/01/2014 Page 227 of 436



Billan Street Carina SPS SP265 Backup Generator OM Manual

Contents
With a Generic Terminal BIOCK/SEHP................corceereeecenseeseoseossesseonesssssssasssessenns 2-20 |
DIIECt MEHhOM .....c..oeuieitrreriicrerteesssesranissssasas e ssssssssesassstessenssesaesesesesasasassesenns 2-21 |
General Wiring Methods for Analog Modules...........cceueveerienereeiesceineeereeereeennne 2-21
Analog Input Module Wiring Methods ...........cocoeerererievereererenrerenssesnssessssosessensseoses 2-21
Using a Generic Terminal Block OF Strp..........ccccceueeereieeeinrieeeerce e e e e s e enrecseens 2-21
DErect MEthOd ........c.ceeeeirirtrerireeeectee ettt st st ensses st s es e st ensnan e seen 2-21
TBQC not Recommended for Analog Modules..........c.ccovrerrreeveeennreesrreereseenesens 2-22
Analog Output Module WITIDE .......cccceeureeeeeereeeeecceeice et seeenerereseseesensssnessosesnerees 2-22
General.......cccoceveverernnrnnnnnn. creerseeresseateaneaes eererereeensenesensnsressessrassras 2-22
Using a Generic Terminal Block OF Strp........cccovevrvirirmevecccrereneess s sesenenns 2-22
DIIEct MEthOd ...ttt sttt a s se s sas e s s sn s s s nssene 2-22
TBQC not Recommended for Analog Modules............cccececveeicecrennesererernneennnees 2-22
AC Power Source CONNECHIONS........c.cceenrrrerireeriresesessseesssessesessssssesssesssssenssessersorssnsses 2-23
AC Input Wiring to AC/DC Power SUPPLES ......ccceveerrrecrrerrereeiereieneieeereeneeerennene 2-23
Power Supply Overvoltage Protection DeviCes..........ceeueueverereeveeeesescesesenenerenenenes 2-24 .
i Special Installation Instructions for Floating Neutral (IT) Systems ..........cccevemeueurnennns 2-25
Definition of Floating Neutral Systems.........c.coecceverirenrenieresesisiesrersesnsresesnesneseonns 2-25
Use These Special Installation Instructions for Floating Neutral Systems............... 2-26
DC Power Source CONNECHIONS. .......ccc.vierrerreresniessasseteessessenereressssenssessssesssassessoresseses 2-27
DC Input Wiring to AC/DC and DC-Only Power Supplies..........c.coeververrerverernnnnn 2-27
+24 VDC Output (All SUPPLIES)...ceeveererirrrirrnenrieiriereeerereesessesssseessesessessessessessossnnn 2-27
Basic Installation PrOCeAUre .......c..o.oceieeoirrceier et e csene e cer s ens s s e s 2-28
Chapter 3 Baseplates ; 3-1
Baseplate TYPES ...ovveeriririiiisiiceneniresenteeesetse et ssesesassseusattenstems e sanseasssnsessssnsssnsresensesanes 3-1
Common Baseplate FEatures ..........c.eceerceieeniieneneeiieeieece e ressnsrne e sessesesesssens 3-1
TWO BaSeplate SiZes...........ocueeeeeeeereeeerreececreee st set s sesses s e snssssessssnssnsonasses 3-2
Baseplate TEIINS........ccoveeirrerieireeerrrcsee e e sre s tessenssesers s e e e s ssesatasesssensassssesserassoneans 33
CPU BasSePIates......c.coecereerereerenrerinresssrsesessssessessessessssossesssssrasssessasssessessesesmensnsssansesenes 34 ‘
Embedded CPU Baseplates (Figures 3-2 and 3-3) ..........cooeermemreeiereesrenrnneneerenennens 34
Modular CPU Baseplates (Figures 34 and 3-5) ............eoeerveeemmeereesssssssesseremmessenseee 6 @
Expansion Baseplates (Figures 3-6 and 3-7) ........ccocvveeerereieeeeresiiseseceneeesesrssssesessennas 3-7
Remote Baseplates (Figures 3-8 and 3-9).......ccccvevvverveniennennnssenssensesessessessesessanens 3-8
/O Bus EXpansion Cables............cccuvverereerecereneseseneeessessesessessssessesarsensosssssssssssns 3-10
Differences Between Remote and Expansion Racks..........ccceeueeeeeievererenreeenennsnnenes 3-11
Mixing Expansion and Remote Baseplates in a System ...........cccceeereereeerererreesecnennverne. 3-11
Termination Requirement for Expansion or Remote System ........c.cccoceeuneecreenneneeennnnnes 3-12
Powering Down Individual Expansion or Remote Baseplates .............cccocerevererrrereeennns 3-12
Series 90-30 PLC Backplane ...........o.ececeurecuerenmriersseesnesesiessssseesssssssssssesssesessssseeses 3-12
Rack Number DIP Switch on Expansion and Remote Baseplates............ccccceuerrrerrnnen.. 3-13
Expansion and Remote Baseplates Connection Example...........ccoeueeeerereeevecncvencrennne. 3-15
Baseplate Mounting DIimenSions ...........cccvccceieireruniereseesisesesenessessssesssssesesesssssesssssanes 3-16
Embedded CPU (311, 313, and 323) Baseplate Dimensions..............ccceevevereerenerenes 3-16
Modular CPU, Expansion, and Remote Baseplate Dimensions.............cececovervunnnnn. 3-18
viii Series 90™ 30 PLC Installation and Hardware Manual — August 2002 GFK-0356Q

Q-Pulse Id TMS713 Active 29/01/2014 Page 228 of 436




Billan Street Carina SPS SP265 Backup Generator OM Manual

Contents

Load Ratings, Temperature, and Mounting Position............cccvnveirncscrnnieecnenssencnne 3-19

Baseplate Adapter Brackets for 19" Rack Mounting..........oeevvvimnmriivesesvrisssenansnenenne 3-20

Baseplate Comparison Table.........co.covvreiieriicnninmecinsieseesesssssssessrssesnens 3-22

Chapter 4 Power Supplies 4-1

Power Supply Categories........cccvvermniiiiniiiiniiiniinis s ss s e s snasessssssanas 4-1

Power Supply Feature COMPAriSON.......cccocviemiiciiinniiiiesisasiisisnsssesisnessssssssassessssaesssssssens 4-1

AC/DC InPut POWET SUPPHES ......covveuremreecrreresrreecsnesesssessasssescsessessesensseneesessssssssssssssensons 4-2

IC693PWR321 Standard Power Supply, 120/240 VAC or 125 VDC Input.............. 42

IC693PWR330 High Capacity Power Supply, 120/240 VAC/125 VDC Input ......... 44

Field Wiring Connections for the AC/DC Input Power Supplies............ T, 4-5

Isolated 24 VDC Supply Output CONNECHONS........cocermmirerurnsisemrersnsisssessessessesasesens 4-6

‘ DC Input Only POWeT SUPPLIES........ccoverererrrerecreneticcniceteesre et sn e 4-7
T IC693PWR322 Standard Power Supply, 24/48 VDC Input.........cccovccevierinrennns TR =

Calculating Input Power Requirements for IC693PWR322............cccovrivnciecniennnnnnne. 4-8

IC693PWR328 Standard Power Supply, 48 VDC Input.........ccocorvevecrvinnrnrnnene. 4-10

Calculating Input Power Requirements for IC693PWR328..........cccovververnvenreennns 4-11

Input Power/Current Calculation for IC693PWR328 Power Supply.........cccovnneeeee 4-12

IC693PWR331 High Capacity Power Supply, 24 VDC Input..........ccoorevrerernsunnene 4-13

Current Derating for Higher TemPperatures ...........c.ccocviiimnirisissiinsnssessesssssnanens 4-14

Calculating Input Power Requirements for IC693PWR331........ccoervreceienienenne. 4-15

Field Wiring Connections to the DC Input-Only Power Supplies ...........ccccoueverunnne 4-15

Common Series 90-30 Power Supply Features...........occoeveeverrmenceriececnsensiveesnenens 4-16

Status Indicator Lights on all Power Supplies........ccocoevevvernccrrccmnrnnninnsinneienns 4-16

Input Overvoltage Protection DEVICES.......cccovimivrirerinrisiseisiiiesiinisssssesaesasnsanes 4-16

Output Voltage Connections to Backplane (All Supplies)..........cccoeneirmrnriiinrernnnnns 4-17

Overcurrent Protection (all SUPPHES) ......ccoeveverirrcrcereeereeeeeccrnecesesen e seeresans 4-18

Timing DIQGIAIN ........cccecverienierireririereirisenisiesssesiinssstsstsssessesssssosesresnsssessistasssssssss 4-18

‘ CPU Serial Port Connector on Power Supply (All Supplies).....c...coceveveremerinreenncnnnne 4-19

CPU Serial Port INfOrmation .........coccenvevmeinieeimieiinmininneseississsisessesensssnsesenens 4-19

Backup Battery for RAM Memory (All Supplies) ..........oceeeuvmveriiiuiecninenecniesnenenes 4-20

Chapter 5 CPUs 5-1

CPU Types for Series 90-30 PLCS .......ccocinvimeiinensniiiiinissnesssneseosmssmsessessssssnsenes 5-1

Embedded CPUES........ccivmerieenininnieiecisssnisssesisssesssssssossssssssssessssnasasssssssssssessenes 5-1

Modular CPUs......cccoceeeenimrcerencennnn ettt s e s 5-2

General CPU FEatUres ........ccovvueececrieeinirennenreeecenrrsse e e esenesesnesessessensssssasssssssossnasaan 53

MICTOPIOCESSOT.......cveueerenrassiressresissessesssssusseseesssssesserssacssessessesmestsssssessensassnsassansensaneass 53

CPU Serial Port (Connector on POwer Supply).....c..cccovvereuinniinsiniescnenseesenserecssnes 53

MemOry VOLatility........ccocervniminiiiiniinienircenccresenesenesesesessassiescssssasssasssssssassesssasons 54

RAM MEIMIOTY .....oooremrireeetiicstecnticnisassesissssssosssesesse s sisssssstsstosssssessnssnsesssssssassasnsases 5-5

RAM Memory Backup/Backup Battery Information...........ccovvivvirincnenireennnnns 5-5

Programmable Read-Only Memory (PROM) Types........cocvuevciinimriniensecneresnenesennas 5-5

Uses of PROM devices in the 90-30 CPUs.........ccoeerccmresrcencncrenesieennerennnens 5-5

Contents ix

‘ GFK-03560

Q-Pulse Id TMS713

Active 29/01/2014 Page 229 of 436




Contents

Billan Street Carina SPS SP265 Backup Generator OM Manual

Q-Pulse Id TMS713

CPU Firmware...........cccveereecrvrerevercveerveesarenenes

Determining CPU Revision Levels (Versions) ......... ........ ............. .....................
EPROM and EEPROM User Program Storage Options........ccccecvververenrerescnsaesessesesereennes
Comparing EPROM and EEPROM Features...........cccccoveeeerecennnvirersnsseeersesecseereencnes
Procedure for Creating an EPROM...........cicenrenrenreencnnnen, et b et sae s
FIash MEINOTY....coverireerinirnrereesiestesiessensesnsnasieseesessssssosessesssossassaasanssnssensssssessossssnsonas
Series 90-30 CPU Capacities........ccovrvveevernvesieerisessesceesssesesserssssosssnessssasessesessscssesse
User Memory Addresses (REfETENCES)......ccevereeererreverrcnrernnenescssnesieseeressesssensesessesees
Difference Between a Memory Address and a Nickname............coeecereereoreenersecnennes
User Memory Reference TYPES......cccecemeecererinenseisnscsseseeesenseeesssssessraasssssessesseae s
Application Program Compatibility ............ eeteress ittt e et eae et s asan e en
CPU Time-of-Day (TOD) Clock Accuracy.........cccceveeveneneen
Breakfree SNP ProtoCol .........coccorieerenvererinnnreesecrenecemsnnaeseseesoessossassescasonessessssense
350374 CPUS...coucrcveerrireessereerasrerneressnsssssessosssssssussieserssessesassssssassessassssseesesessessosns
- -+ Compatibility With Hand-Held Programmer (HHP) and Memory Card.................5-13
350-374 CPU Advanced FEatures...........cceeererrerrereerersresencnesessesessessessssessassesnseses 5-14
Details of 350 — 374 CPU Advanced Features ...........coococererecscnereersenseeseoneescesenens 5-14
Hardware Features of the 350364 CPUS...........ccocvevererenenrccrnsnnnsssssenssnsassessesesseesenses 5-18
CPU350 and CPU360 Hardware FEatures ..........cc.cccveeveereererarnemrreeseessessesseesaseseessens 5-18
CPU Firmware Upgrade...... eeesestesesnetes e e s et e s et st e s st et anae s b e aaneenre e seatentane 5-18
CPU351, CPU352, and CPU363 Hardware FEatures...........coreeeereeeerenveesencensecesennees 5-19
CPU Firmware UpPgrade........ccocccveeeeeremerntersernmsereresereseeseescscsssssesessossostsassacsnssssons 5-19
KEYSWILCH. oottt sttt st st s se s e ses s s saas 5-19
Shield Ground Connection Tab........ rerereeeesae et et e s ers st sse e e ae e e aennessaes 5-20
SEHAL POTLS ....coeooriirreritireteterie st secnmetssessessesscstsessessssssssassnssesnesnessessssnsessessssnses 5-20
Serial Port Front Panel CONNECLOTS .........cccoemeeerussienecenrcenecsaerseceseesosssssssosssosesesnsas 5-20
Serial Port Status LEDS.......cccoveiicienrriiirereeenesesseesesesstesssessessesasssassesssssasssssssanes 5-20
Protocols SUPPOTEd .........cccrveueeintrrcreeiriesceneenreeaset et enesson st sasnen 5-21
Pin Assignments for CPU351, CPU352, and CPU363 Serial Ports 1 & 2.............. 5-22
CPU364 Hardware FEatUres.........cc.cveceerceerereeniereaesreracssossessessessessassasssesssencrsosssenssase 5-23
LED INQICALOTS .......eeeeeeeeercreereerarrennesessnseesssassesesesseesessssessssernsnsssssnosenessesserssssones 5-23
Ethernet Restart PUShDULION «......c.civeeririerrsisercseieesereescsensssnesessessosesscsassosesnas 5-23
KEYSWILCK....eeovvertrereeeacercesacsesstesaessses s stestessaresesssnssssssssssbsssass ssansassassanessssnseneas 5-24 .
Front Panel Connectors.........cccceceeeereemeereecrrennesese eeereerrseesanieenas 5-24 |
Shield Ground Connection Tab.............ccoevevvevereisereeerreernntsesssiressss e sossessssssssnsnns 5-24 |
Firmware UPGIade.........c.cviereerreineineiieiriirecnenseeseescsssesnsssssasssssessensscsnessesssansesaese 5-24
CPU374 Hardware Features.........cccocerurevcereninieneeseesessvescesesseessesssssesesasssssssecssesasanens 5-25
LED INAICAOTS ....cocoverererrreencceeeeenenensssnsarassessessessacsasssecseesesssssssssseseassssassesssassases 5-25
Ethernet Restart PUShBULION «.....c.c.coreuvevnrrirriresesctnccneeeeereeas e saessresnecesanassnes 5-25
KEYSWILCH. ...ttt st s s sttt e et et ssssa st ass b e st e e e abesen 5-26
Front Panel Connectors . - reerestestteae st sen e ar ke se gt a s st be b ane e seseen 5-26
Shield Ground Connection Tab............cooviivinricrecnecnnneceecreereseenseresesseserseseasnss 5-26
Firmware Upgrade....... eeteteseetesseesssaesterssasestertsarsesanesesaes e sassesantases 5-26
CPU Daata SREets......ccvcvrrereereereeisereesessssessesiesessesssssessessessstosessessansssessessssssaessesessesssssasses 5-27
CPU311 Catalog Number IC693CPU3 11 ... 5-28
CPU313 Catalog Number IC693CPU313 .......cccomereeeereenrernnes 5-29
CPU323 Catalog Number IC693CPU323 .........ccvrrereerrrcercenrenreenens 5-30
CPU331 Catalog Number IC693CPU331 ......coeeivirrrrerereeriesenrennens 5-31
Series 90™-30 PLC Installation and Hardware Manual — August 2002 GFK-0356Q

Active 29/01/2014 Page 230 of 436




Billan Street Carina SPS SP265 Backup Generator OM Manual

Contents

CPU340 Catalog Number IC693CPU340........c.cconmvvrrvnrmnncirrencans 5-32

CPU341 Catalog Number IC693CPU341 .........ccccoeiiiniiinerncnnns 5-33

CPU350 Catalog Number IC693CPU350 ..........ccoevvvrvrirvrncnnirnnes 5-34

CPU351 Catalog Number IC693CPU3S1 .......cccoovvinninvrrrincnnne 5-35

CPU352 Catalog Number IC693CPU352 .......c.ccovveeiininrennncininnne 5-36

CPU360 Catalog Number IC693CPU360 .........ccoeeeririninnresnins 5-37

CPU363 Catalog Number IC693CPU363 .......ccoerrvrnennirninainnes 5-38

CPU364 Catalog Number IC693CPU364 ............covvecnvriinrrnnnnnn 5-39

CPU374 Catalog Number IC693CPU374 .........ovveerreeeeeenrrrensennnens 5-40

Chapter 6 Memory Backup/Battery Backup 6-1

Backup Battery for RAM Memory (All SUpplies).......ccooevvivrimnnicnniisnsrernrenseesesseennenns 6-1

. Battery Replacement INStIUCHONS «....ccoueevrueeeeecrereernciiiisniisiesensm s sssssssasssssessessasens 6-2
o Battery Replacement/Memory Protection Factors............c....... Certeteseessesesseeseenessssnsesseseenes 6-3- |
The Importance of Backing up Your Program.............cccooveviimnnecricneneiesensnnensnnesens 6-3

Factors Affecting Battery Life......cccecerceeenrrrenrcnniiscnsiinnninimic i senestse e sssenes 64
Low Battery Warning Methods............cvemmiiimmnminicniseseseie st 64 |
Operating Without a Memory Backup Battery ............covimnrinnrinnniinreinennnniiesenennens 6-6 |
RAM Memory Battery Backup Connection Path ..........cccconiiniiniinniiiinicnennnnne 6-8 |

Super Capacitor Memory Backup.........ccmriinmnineniiiennecee et 6-8

Maintaining RAM Memory During Storage or Shipment of a CPU.......................... 6-9

MOAUIAL CPUS.....ooorenreeereeesneeaeeseceieeeseesnsnessestestsssstsssssen s ssrassossessassssasssasssasssasnsanes 6-9

Embedded CPUS .......cuvirveriereeeenineeereeeeeenesisssessssissssssessesitnssessesssssbessssessensenssnns 6-9

Battery Accessory Kit (IC693ACC315).....uicoiinrciiiiinininnninrrrenrnreceeeereseiees 6-9

Battery Accessory Kit Installation........cc.ccceeeeeeniecnininiincencennnerereennreereseeenenas 6-10

External Battery Module (IC693ACC302) .....ccoceminiriniiriresnssinimsiiserssisresesmsssesssnssens 6-10

Batteries in Power Supplies on Expansion or Remote Racks.........cocovevevenmvicenereinnnene. 6-11

Chapter 7 Input/Output Modules 7-1

. Basic I/O MOGQUIE TYPES ......cucvererrreeeererneeenreisenese st seeese st ssnsessaessissssnssssssssssssssasssses 7-1

Discrete /O MOQUIES.........ccererreecnnenneercesinniisinsnisteiiiiissessisiesessesssssessssssssssessssssssessassss 7-2

Discrete /O Module Point Density .........cooceeeeeeeererenrcsiminisnneiesnssesssssesssesnsnenses 7-2

Standard Density Discrete /O Module Features..........cccvennninnniinincnincincnnians 7-2

Wiring Standard Density (16-Point or Less) Discrete Modules............cocoouuennnennne. 7-4

Discrete Relay Output Module Protection ...........cccvvvevninencnsiinnncniesenesencicsnennens 74

High Density (32-Point) Discrete Module Features............coeeeievennencinnnicaennnne 74

Wiring Methods for 32-Point Discrete /O Modules.........coviimiivrniecncvrnnrinnirnnnnes 7-6

Modules with Single 50-Pin CONNECtor ..........cccovvuminininnnnrireniecnieniesncnesreessores 7-6

Modules with Dual 24-Pin CONNECLOTS ......cocvverimvuiriieciirmsnreesesnsssnesssssssasssssseesenesenens 7-7

Analog Module FEAtUTES......ccvrierceciieiniiststiitric et esssssesnsetssssesssaseseessas 7-8

Wiring Methods for Analog Modules ...........coceveieennniisiisinieiieiesessenne e 7-9

Analog Input Module Wiring Methods .........cooveiiicnicremnicienrnrennisisensecseinrinecnenes 7-9

Analog Output Module WIring .......c.c.ceeoeeevvesinriceniinerisnnnserisessessnsssesestsssssassensas 7-10

1/0 Module Power Supply Current DIaw .........c..occceiininiinnnnicnseennnsrmiesesinscnenenanes 7-10

. GFK-03560 Contents xi

Q-Pulse Id TMS713 Active 29/01/2014 Page 231 of 436



Contents

Billan Street Carina SPS SP265 Backup Generator OM Manual

Chapter 8

Q-Pulse Id TMS713

J/O Module Wire ROULINE.......ccccouerrreieiereeceecneeeeeeeen st ceeeetenesesnete s eaeseesesoesassscenennes
Grouping Modules to Keep Wires Segregated ...........ccoovevevvevrerrirseenseenssniseesessessessesacsaes
IC693DVM300 Digital Valve Driver Module...........ocooeeeeeecreeeeeereeereereereeeecesevessenes

INAICALOT LEDS .....coiirretiiceininincerenennesiessssnnseressesessssssssssessessessessesssessessssssessneseessee

Option Modules

Third-Party Option Modules and the Accompany Program .................cceeevneeurerersennens
Option Modules Discussed in this Chapter............coocerererierreerenieriinesssnseneeresssseeessesassns
IC693CMM301 Genius Communications Module (GCM) ..........cooeeeeeeeveeererieereeeeennn.
StAMUS LEDS.....coceerrerereersenserenessesassersessessessssnesossasssassessssssesssssssssseressssssassassossessasssasses
GCM DOCUMENLALION ...ttt sass s st sas s ssssess s s s ane
IC693CMM302 Enhanced Genius Comininications Module (GCM+) '
StAMUS LEDS......ccoerrerrecerenrerinreecsssessessessessessesanssasesssssssesssessessassassessssssosasssasssssssssesses
GCM+ DOCUMENTALION .....cceeuveeeecrieieeeeerveesersseesresesessesessesssesessssssassensessesssessesnsanns
IC693BEM331 Genius Bus Controller (GBC) .........cceccueeeerenereneeeresresensinesseeessessessnns
Number of Genius Bus CONrollers.........ccccevrrereecrerreecnecesrenrecseessessesessesssessessessessses
StAtS LEDS.....cccceererriroereerseeseessarasessescssessenssessssessessesseresssssessessasssssssssessasssssessnsosessessne

COMPALIDILILY ...c..eernirecnieeecee ettt et sttt et ee ettt sttt et
Series 90-30 PLC ........uoeeereeeeeevrereaesreesvesessssesssessssesssrssssnssnsessnsesssrsessnssrsnnens
SEIIES SIX PLC ...ttt teees e cesresssseesasssesss s sessassssasssssresssssessssesnsssnsesass
Genius Hand-Held MONItOT........u.voeriviecrieriieiinierieeiscreeeissssscersesssvsssssessssseosserassses
Hand-Held Programmer ............cccocveveeenmrenerseeseeseesisssenersssnssnesessusssssmesssossosssasessons
GENIUS /O BIOCKS ......ooeeeeeereeeetieeereesveriersneeesereesissessnsersnsssssessssessnsessasesnsesesssesesens
GENUS BUS oottt st s s s bbb

Sending Global Data ............ et eresesesessseseesesesssesersesreee
Receiving GlObal Data ...........coeveeeveeeereenreraceesaccesessesseessessanesessessensssessosesssnmsrssassens
Genius Bus Controller Documentation ............ececceveevercercseesenseressesessescssessessssassessenes

IC693BEM340 FIP Bus Controller (FBC) Module............cccerveeveenrnreereereeseesecsserivnernenes
StAtUS LEDS.....ccceecverriinieeereeisienssesseriesmssessessessasssesssnensessrsssossosseserensasssssssrssnsosasnans
SEHAL POt ...ttt sctn et st mee e e s sasms s seesss s snensassans

IC693BEM330 FIP Remote I/O Scanner Module ...........coceevrmeereecienccecrnenrieereecsnesreennens
Features of the Remote I/O Scanner.............cocovvereereerineriesncesvenreneeneeresesssssssesssense
FIP BUS INtETTACE.........c.eeeieeeerececteieeeeteeet e evete e stessse st e see s saessassassse s essensesnnensesnns
Module DESCIIPHON .........oveeeeuireertreetne et stctse et sestsestetssses s esessessesesssssnes
CONNECHOTS.........cceeceereeeiriienieieereeeeteeesessseseesnesssasssasseassesnsennesserssassssersensesnssssnessess

FIP Remote I/O Scanner DOCUIMENtAtION: .......ceveeereeeereeeeeereeesneeseseesasesssaessesneseesaeses 8-14
IC693APU301/302 Motion Mate Axis Positioning Module (APM)..........c.ceeeverennernnne 8-15

Series 90™-30 PLC Installation and Hardware Manual — August 2002 GFK-0356Q

Active 29/01/2014 Page 232 of 436



Billan Street Carina SPS SP265 Backup Generator OM Manual

‘ GFK-03560Q

Q-Pulse Id TMS713

Contents
APM CDIES ....eeveriereereieitiiesecreseassessesnestessesestessesessssuesssssassesnsasessestessssessisressennesnnns 8-16
Motion Mate APM Module Documentation ..........cceeseeeceessseisessnesnmsnemesmeensessennens 8-16
1C693DSM302 Motion Mate Digital Servo Module (DSM302) .................................... 8-17
FEALUIES. ....ccuveeeeecrreneierreerrereesesareestesessessntesnessassssseassenssessosssbssessssssssssessnsnsasnessanssesses 8-18
IC693DSM302 DOCUIMENLALION.....eecrerrrerererrrecereserersneesacesesessssessessnsssssissaesssessassrnes 8-18
1C693DSM3 14 Motion Mate Digital Servo Module (DSM314).......ccoeriervienenencannnne 8-20
FEALUIES ......occririrereirecnieeneesestassniserietessssnssnossessssssesneesnensesnsesasassasssassasssssesessesasases 8-21
IC693DSM314 DOCUMENLALION.........cveneeeeerreerieeseeerineaecssessssssassassssssossesssssessasas 8-22
IC693APU300 High Speed Counter (HSC) Module.........cocvoirimimiminiiceiierenscecnens 8-23
IC693BEM320 I/O LINK Interface (Slave) Module...........cccomininiinrinirnresniennnenn 8-24
IC693BEM321 I/O LINK Master Module.............ccceeveveerneeconissimsensnsessennsenessnneeesnns 8-25
COMPALDIILY e semmeeeeveereeessessssssessssssssassssisssssssssssessssssssssssssessssssssssssssns 8-26
IC693 APU305 I/O Processor MOQUIE ........c.coceeereeceenrireerneereirnsnetsesusssessesessesusseransssence 8-27
Module Features
o ~ 1C693CMM321 Ethemet Interface Module..”...
IC693PCM300/301/311 Programmable Coprocessor Module (PCM) ........................... 8-31
IC693CMM311 Communications Coprocessor Module (CMM)..........ccocovvivmnerirneneas 8-34
IC693ADC311 Alphanumeric Display Coprocessor (ADC).......c.ocevevereinieerenisisiensenens 8-35
IC693TCM302/303 Temperature Control Modules (TCM) ........oooummieniiiiiiniicinne 8-37
CONNECHONS ....c.cuerrerrreeneerrerresstsreasessssesessnesttssssssassesssssasserssnsnsassonsassessssatsassasssass 8-37
LED INAICALOTS ....vvvenrerieieseeseneeenessessnssasssesestsseseserssesssssessossessesesssssnsassassssessonsans 8-38
INEETNAL FUSE..cuverervirecrirerectertreeeesnesnreresssessesesacnesneseosessessessossrsssssessessassasasssnsasssnens 8-38
Automatic Data Transfers Between TCM and PLC ...........ccocceevevrinvmmnneninnnenen, 8-38
Comparison of TCM302 and TCM303 Modules ........oovievierinienceineisisececeenennns 8-39
IC693PTM100/101 Power Transducer (PTM) .......cccevieeerneeenreeremrecerreninssessnssnossesressenns 8-40
Difference Between PTM100 and PTMI1 01 ........covivrrcnnrreccinrccerseneisninesseessenens 8-40
CapabIlItIES.....cccvveercerceiece ettt e e ar et s s 8-40
OPErating MOGES .......cooveurerrrreerereetieetriisssasesiit e s sese e ns s an e s s sassassus 8-40
Automatic Data Transfers Between PTMPM and PLC..........ccocvninvnninninennnnne, 8-41
COMPALIDILLY ...t en e ren oo sress b b s sasansnens 841
DIMENSIONS.....vvevincnicccetrse e sststsss st se sttt et sas b snseses 8-42
PTMPM Indicator LEDs .......ccocoieiinccnnnnneee. freereenvestreetietesaestaenestessearstssaasresnas 8-42
General Mounting InfOrmation...........cuevuereincimnniiinniiiie e sesessessessenes 842
Baseplate Type and Allowable Number of PTMPM Modules...........c.coeeeeeveievcnnae 843
Power Supply REQUITEMENL ..........ooeriiemimirirmiriiiciicestsieses e senssssssssessssssnassnns 8-43
MemOry REQUITEIMENL........coveveererereeemierenrrresecnceeeenenessresssssssosesasssessssssasssssnssesasas 8-43
CONFIGUIALION......c..c.ceveereeecerrerers et meeesssstit s sssisas et s sbsns s s e st srsssnssnssstsnsasas 8-43
Ordering Information............ccoceveueeecececccrneenne fererereeneeseertetesaeaeetaesesnrraeneassrasasntas 8-43
DOCUMENLALION .........eeeeerereeereernentrraseressanssessersoseasssnesssrsacsssssssssessssssesssensssasnssnsssanane 8-43
Chapter 9 State Logic Products 9-1
State LOZIC OVETVIEW ...c..eccirrrmeereceresienrecsisissssssnssssisssessssesesssssasssassssssnsassssstssssssssasases 9-1
State LoZIC PrOQUCES ......ccocveeiecrrccscriiisiniestsstesnsessinisse e srsssssesasessesaesansssssssassasnosssnes 9-1
Baseplates and Power Supply, /O, and Option Modules............ccccovrirrennnirenereneenen, 9-1
Contents . xiii

Active 29/01/2014 Page 233 of 436




Billan Street Carina SPS SP265 Backup Generator OM Manual

Contents

AD693CMM301 State Logic Serial Communications Module (SCM)...........cccceeverveenne. 9-2

DESCIIPLION ... ..ottt seinisscscs ettt s sc s sas s s st st sasmnaseesesssssnasssesesbans 9-2

OK LED ...t eneceretrieessesseesesssssssssnssssssssssssssessasassssssssssssssssessassssssansssessssassssssas 9-2

Reset Button..........occcemmiecinenennirccenneenccssnesserseossones eereaere e sanr e esasrsene 9-2

Serial Connector.... e eherbetbei bttt b sa b bs st b s b L bbb b Ses e sa bbb usR et et ae 9-3

Cable INfOMMALION........cc.ovveveereirece e sereesierseseeseesesssssesasssseessessassssessansanseseansssnons 93

State Logic SCM DOCUMENLALION.........cooeerieeereseereteirentrsereeserenesareresenerssssnssssssesesans 93

IC693SLP300 State Logic Processor Module ............ccccoeeeveveeeeerieererceenrieieeeseenseeesesennns 94

DIESCIIPHON ...t ccrereseenarneesesssseenstssesnsarsnssessersessssssessesnessessssensassessesaesass 94

SLP FEAtUTES.....coceerererrrrrreerenearessersessessessesasssssessesssessessessesstsssassassessssssassssssssssnssanssnns 9-5

MEIMOTY ...t ecenennreneserieseesnestsssenssssenssssassssonsessessaostonsasssssesssasnennsensensessessnassnnnses 9-5

INSLANIALION ...t ccrrest s eeesssrrsesre e s e srasseseerassesestessesassansensessasneseessensasean 9-5
StAtUS LIGHt....comeeeerrerceireeceectei et eeeteseese st e seeeaeasstsse e s e snsasesssnsesas e snsssssasnen 9-6 .

. PUSHDULLON ...ttt e 96

BatIETY ottt ettt et sttt e er st sane st e st et s et s e as e e e sne e s nesnneasens 9-7

Cable INfOMMAtION. ........ccoeire et eersreesessesassesrtssessesasaesrassessessessssesssesasssaseas 9-7

Hardware SPecCifiCations............cceueveveuerereereseseseseesesssesssesssessssssesesessssasesessasssssesssens 9-7

State Logic Processor (SLP) Documentation ...........c.eceececevevesceeescesesesrenesesseseesennns 9-7

State LOZIC CPUS.....occirieirriiiiinnrecssensseseessnssesessassesnsssssessassosssnsensssesssnsssestassassassassans 9-8

Features of State Logic CPUS...........ccevmereemnencescrieneecrneesenresesesesesssssesesesssenssaessens 9-8

Model CSE311, CSE313 and CSE323 Embedded CPU Baseplates ...........cccceeverene. 9-9

Model CSE331 and CSE340 Modular CPUS........c.ccoeeveerverrerrrenernsseseesssessersessessesesees 9-10

CPU Serial Port Connector on POWer Supply ........ccoccevevereerecrererveereesenvenenrnssnesserenes 9-11

Configuring the State Logic CPUS........c.ccovuiimicirccinciireenencseeereeeesseeeee s 9-11

State Logic CPU Firmware and PROM Configurations ...........cecceeeevvcenerverneerrennes 9-13

State Logic CPU Data SHEEtS .........ccreuimiiineineiniiiseecetsisesescneteeessssssstssssesesssenosesens 9-13

CSE311 Catalog Number IC693CSE311 .........ccceevenrennene 9-14

CSE313 Catalog Number IC693CSE313 .......cccorvverrivvenanne 9-15

CSE323 Catalog Number IC693CSE323 ..........ccceeveeennene 9-16
CSE331 Catalog Number IC693CSE331 .......cocoreeervivvnnnns 9-17 '

CSE340 ' Catalog Number IC693CSE340...........coceveeuevunnns 9-18

Chapter 10  Cables 10-1

Cable Data SHEEts ........coceuereenreerenreeeirecreiesteestniet e et eseassasseneessntstesessensntesesensssessansans 10-7

IC647CBL704 Workstation Interface to Series 90 CPU (SNP Port) Cable ................... 10-8

Function 0f Cable........co et srernees 10-8

IC690CBL701 PCM, ADC, CMM to Workmaster (PC-XT) Cable............coouereeurunene. 10-12

Function of cable.........oovrirrerinecirrneeeereeeseniennrnere s seesssesressssressssesseseeses 10-12

Cable SPECIfICtIONS.......cccecvrerrucerreacseererisesresrssesessesstessesstesesarssessssrssessssessosessses 10-12

WirNG DIAGIAINN. ....ccoouieiieiriieieenieetet e ctseeesaebessss e sesenssnsssessrnssennssnsnssssses 10-12

PCM to Programmer Cable Installation ...........c.coeecvevreeemeeeieceereceeecereeenesneeesens 10-13

IC690CBL702 PC-AT to PCM, ADC, CMM Cable............ccoverrveerrerreererneerirrenresenns 10-14

Function 0f Cable.........ccvuvvrrireeerirereerreeneetrrtst e sss e renenst b ene s 10-14

Cable SpecifiCations..........cocvveuinecrirrrreereecreee s sesee st sesssassssssasssarans 10-14

xiv Series 90™-30 PLC Installation and Hardware Manual — August 2002 GFK-03560Q
®

Q-Pulse Id TMS713 Active 29/01/2014

Page 234 of 436




Billan Street Carina SPS SP265 Backup Generator OM Manual

Contents
WiHNE DIAGIAM. ....ceoverereeeeeeeecerieneccsinesisssisseses s sssnssssssssss b sesssassnsnsassnssessensanane 10-14
PCM to Programmer Cable Installation ............ccccevervnrninsnicnsnesisnscneesenes 10-15
IC690CBL705 Workmaster II (PS/2) to PCM, ADC, CMM Cable...............cccucuu.... 10-16
Function of able......c.coveeererinreeeiiceiieeincnesinse e bessesse s sessnasessacnns 10-16
Cable Specifications.......cccccvevvererisvrrissesiscesnsisisnsiessenranssssesssseessasenseens 10-16
WG DIQGIAML......coveererieeecreee ittt s assbes bbb s e sesesresssnsnsssenesnasassssans 10-16
PCM to Programmer Cable Installation ...........cecneivineniinmissesinniniseseseesenns 10-17
IC690CBL714A Multidrop Cable ..ottt sesesne et ssseneses 10-18
PUIPOSE....ocureeerernereeenrcerteeresrstesest st san e e ssssbosssbasssasassassessasassssb e bnsnessansanseses 10-18
SPECIICALIONS ....c.oreeenrrree ittt sas bt bsb s s s es sra s s sanseenes 10-18
IC690CBL714A Multi-Drop Cable Wiring Diagram...........cccccocvvveervvsisnsesnsrnnnns 10-19
Connection Diagrams for IC690CBL714A Cable.......cccoeviiuiiiennerirsiieernnerenenes 10-20
IC693CBL300/301/302/312/313/314 I/O Bus Expansion Cables..............ccoecrecreeecunane 10-22
‘ DIESCIPHOMN .....vr et ecee e enrcstensrsasssse i e ssre s arer s sere e sness e sesssssnssensssenasssessses
Cable Lengths......c.ccoeceemnrenernrcrrneinreneiiteeesienne
T T Function of Cables ........ 7% y
Connecting the Cables
Important Notes About I/O Bus Expansion Cables

Cable Application Suggestions............coevcrvrerererenens et et s sresesetns

Using Standard Cables ...........ccccrmrvnirmeirrnnisiessssieeissse e s sesassssssnes

Using Custom Built Cables.........couevvmrriennieriiciininesie st s

Building Custom Length I/O Bus Expansion Cables..........cccooenmrunreincenrninvecnnnes

Two Types of Custom Built Cables ..........ovuerremrriiereeiiinereiinteenieseneessnes
Components Needed to Build Custom Length 1/0 Bus Expansion Cables........... 10-24
Expansion Port Pin ASSIZNMENLS........ccovveivirerereeeininiasiineeinsercnsessssasssssssssssens 10-25
1/0 Expansion Bus Termination............ccocvueuereeeremrerererenermsnsesieneessseresesesssseesases 10-25
Shield TTEAMENL ........cevrieeerrerreeaereesesisiresessisiist e st sassesseseas srbenssersesssonsasssssnesess 10-26
Alert for Users of Early Remote Baseplate Versions..........ccccoeeeveveeeerenerinneensnnes 10-26
Making a 100% Shielded Cable..........cnoremeereereiiriieine s 10-27
WIHNE DIGGIAIS ........covueereensccmetresereisisestesseessessnsessnrensssssrsessssssassesesssassasssssases 10-28
Application EXAMPIES .......ccoreuceirecrrvmineninierenirisisnireessesesisseresnssssresesonsasssesassasans 10-31
Expansion System Cable CONNECtions ...........c.oveeiveerrereecnrenerieeeenee e serensesvenens 10-31
Remote and Expansion System Cable Connection Example...........cccoonvvrrierernens 10-31
IC693CBL303 Hand-Hand Programmer and Converter (IC690ACC900) Cable ........ 10-33
‘ FUunction 0f CabIE ......ccveeceeeecree sttt st e sae e s 10-33
Cable SPECIfICALIONS .......c.cceverreeererrereeerriciris et sssses s sese st 10-33
WiHNE DIaZIAM. ....ceceeeiecetreerersenesinesiinetsrerer et eseste s sre e e e as st stssnsresasss s nans 10-34
Connecting the Cable ...........coreeeueeereininnciiisitc e eres 10-34
IC693CBL304/305 Port Expansion (WYE) Cables for PCM, ADC, and CMM.......... 10-35
FUNCHON Of CADIE ..ucuvveeerenrerreereniesneeesesesceserenectsssssisssessesis e sevsensnssssnsssnsonsrsasssans 10-35
Cable SPECITICAIONS .....cvereeerrrieeceeeieinereresnssen b sesrs st ensss s ssssaensarene 10-35
Wiring INfOrmation..........ceeceeeeencnencnmiimiieniniienreisssrse s resnsanssestsseessssesnessenens 10-36
IC693CBL306/307 Extension Cables (50-Pin) for 32 Point Modules..........cccocecvniinen. 10-38
Function of Cable.........cccciieeirirnncemeniiiirieissiic ettt sr s sns s b s 10-38
Cable SPECIICALIONS .......c.cceceurirerrreernrriierene it ne e sss s s bbb aes 10-38
IC693CBL308/309 I/O Cables (50-Pin) for 32 Point Modules..........ccceeririceraeniencncne 1040
SPECITICALIONS .ccvveverrereereirrireeeseircscrinsnsiis st ns et ebessss s esebsss et nss s sesesenesenane 1040
Wiring INOrMAtion. ... ....cccoeeeeeesccreeriiiins sttt a s esens 1040
‘ GFK-0356Q Contents ' xv

Q-Pulse Id TMS713 Active 29/01/2014 Page 235 of 436




Billan Street Carina SPS SP265 Backup Generator OM Manual

Contents
IC693CBL310 I/O Interface Cable (24-Pin) for 32 Point Modules..............ccveeveneeen. 1042
Function of Cable........ccveeeneiiniicnneeenesnre e sesesecsesesesssesessessesersessesessnssansses 1042
Replacement/Obsolescence Information..........veeceeeiereereniecresnneereereveneeressessssesns 1043
Connector Depth for Cable IC693CBL310...............coeeeeeeereeeeeereessessseesreesenseenees 1043
1C693CBL311/317/319/320 I/O Interface Cables for Power Mate APM Modules...... 1045
Function of cable............ccccovererrererreanee. rtetrresserseetesaeeteetesesaanatarteseasseseeseneernen 1045
SPECITICALIONS ....ceeemeeeenerieierecceertreerisreestssesessesessseressessassessesessessessessesansssssasssarsoneas 1045
Wirng INfOrmMAation.........c.ciceireeieereeeee sttt sn e esessasses e se s ennens 1046
IC693CBL315 /O Interface Cable (24-Pin) for 32 Point Modules............c.cooevemnnne.. 1049
FUnction of Cable........coeecereeieieeeecetnr ettt e re e s e e s s enens 1049
Building Custom Length Cables for 24-Pin Connectors............ccevevervevernrverveeenns 1049
Replacement/Obsolescence Information............eveecreevereercerererenensnesennenseseeenes 10-51 i
Connector Depth for IC693CBL315 .........oooocvvveeoesscseeeesssssssseessssssnesesssssmneren 10-51 .
IC693CBL316 Serial Cable, 9-Pin D-Shell to RJ-11 Connector........coeeeeeeeereeereerenene 10-53 .~ . ‘
DESCIIPHON . .vvvorvvvesveenresssseesssssnsessesesssssessssssssossssssssssesssasesmsasassensessmassesssaesssssas 10-53 |
TYPical APPHCALIONS ....ccocovrieeieirriirireneeeresreresestessessasessssesseesessessessesassssessssseseeses 10-53 ‘
IC693CBL321/322/323 I/O Faceplate Connector to Terminal Block Connector, 24-Pin10-54
Function 0f Cable .........cceceerevrriniiinnienesieiesieinnnesenseseeseessessessesessessessesessssesssesesseses 10-54 |
Cable SPECIfICAtIONS .......cuceeeeeeeireiircre et creresnrr s srs st s e sesrestesessesseseasassasessens 10-54 1
Connector DEPth ...ttt sns et e ae e snereans 10-55 !
IC693CBL327/328 1/0 Interface Cables with Right Angle 24-Pin Connector ........... 10-57
DIESCIIPHION ...ttt ce et aestsne s esnsssssessessesaessasasssabensansansasassentssensen 10-57
ADDLCALIONS. ....ciruirisietirisiiiiiniisestststsseee e st sse st e se sestssenbeseseseune s e st e ssanesensaean 10-57
SPECHICALONS ..ottt st enensae s s sesesesnsesesasasases 10-58
Connector Depth for Cables IC693CBL327/328 .........cccirmmeerrrrrirceeireerrensnnsnns 10-58
Building Custom Length 24-pin Connector Cables .............cceeeeverirreeeererenenresnenes 10-59
Connector Depth for Custom Built Cables.........cccoeeveereeverinenirerireeneenceneesnnnnns 10-60
Possible Uses for These Cables (Factory or Custom Built) ...........cccveveenvcvrreenene... 10-61
1C693CB1L329/330/331/332/333/334 Cables 24-Pin I/O Faceplate Connector to Terminal
BIOCK COMNECLOT .....ccevrviereerireeesrenrinesieesseessesessssnsessessassassassesessansessessersensessssssessessoncs 10-62 '
DIESCIIPHION ......ceentreeeeereceercteersesteressesessescnesasessesnsssssaesesstssessasssstassesessessasensansasarson 10-62
Connector DEPHh .......covierreecrecc et srr e s s ertes e se e s e e ssasnenessne 10-63
ADDHCALIONS.....cverereeiirrrrenrreriariiinisestereseessssssssessessessassessesssserarssassassssensensessessssones 10-64
IC693CBL340/341 PTM Interface Cables ........cccveueenirieverieccrereeeseererennessessencssesenns 10-65
 DOCUINETALON «.....coveveereeesenreeessesesssssnssesenssasessesessesesesessasasessssossaessssesossasserasse s 10-67
Chapter 11 Programmer Hardware Products 11-1
Products Discussed in this Chapter ............ccoeveverirreeereerneesneetesesesseieseseecsssessaenenesesennes 11-1 ‘
1C640WMI310/320 Work Station Interface Boards..........ccceeveveeeeverviiiineesensenmrieeene 11-2
Replacing Workmaster COMPULETS..........ccccevervreeerrereervensesseseseeseessssessessesessssessessens 11-3
IC690ACCI00 RS422/RS485 to RS-232 CONVETET........ccmververerrnerenernrereensssesissesens 11-3
IC690ACC901 Miniconverter Kit .........cccecevveuervennnens ettt ea s 114
IC693PRG300 Hand-Held Programmer (HHP)............coooeiiicieeerieiecnecreseeesesnsenens 11-5
HHP FEALUTES .......ooeeeercerececteesreressessaeniesesreseesssssessessesessassessesseseessnsessessssesses 11-6
xvi Series 90™.30 PLC Installation and Hardware Manual — August 2002 GFK-03560Q -
|
Q-Pulse Id TMS713 Active 29/01/2014 Page 236 of 436




Billan Street Carina SPS SP265 Backup Generator OM Manual

Contents
HHP Memory Card (IC693ACC303).....c.ccoveerumererirsrisicsnsseseenesnsessessesesnnssesssseseas 11-6
HHP Modes 0f OPeration...........ccceeveeccruerrsveeenerscsssossesissunsssssssssessssessessssssssenses 11-6
DOCUMENLALION .......ooveeeecerrererseescetereriersessessessresesssssessssesseessesessessesasarssesssssmressrsrennes 11-6
IC693PIF301/400 Personal Computer Interface (PCIF) Cards .......cccovevcvinnvuieinsnnnnens 11-7
IC655CCM590 Isolated Repeater/CONVEIET ...........ccceverierrceccrmcrennienesenscnniesessese 11-8
ICE690ACCIN3 POt ISOLALOL ......ccveeererneerrerercaemesreseenneseesissssssrecansnsesssseesssnsssennss 11-8
Chapter 12 System Design 12-1
INETOAUCHION. .c.vcievereeeeririenrerneesieseestess et esaeastessessrassessssassessensessnaesesestontossbostsssessssssesssosnsns 12-1
Step 1: Planning YOUT SYSIEM.....couiriueiiirneinsesetinisesesesetesessssssssssssssssessssssssssens 12-1
Step 2: Determining I/O Requirements............ccoovievvuirernreennienineinsessnsecessssensieensenes 12-1
Additional I/0 Module Selection Factors.............ccceeimevercniiniiinicsicnnncnseenieseneas 12-2
. Step 3: Selecting Option Modules.........c.ooemiivenneeniinrrreineisne e 12-2
Step 4: Selecting @ CPU ...ttt ssn s sesssssssens 124
" Step 5: Selecting Baseplates............cceeuune et ha e s et a et ee e se et anes 12-5
Step 6: Selecting POWeT SUPPLIES........coeuevriememieninirctereterneicrste s 12-6
Reducing PLC Module Count by Using Other GE Fanuc Products..........c.cccceueuevnnnneee. 12-7
Designing FOT SAELY .....coeviiinininniiictniriircicir et s sss s s ssveses 12-8
Protection From Electrical ShOCK.........cccoverveeecveecrienntrcereencneciint vt cnsiseneerenns 12-8
FITE PIEVENLION ......cevveeverieeererecnrieesesressessesssnessessessssssssmestessesssstsssnssentssmssassessenassns 12-8
Protection From Mechanical Hazards ...........ccvvceererrmnscreerncencnnniinencciiineeisenennes 12-8
Protection From Electrical Failure ............coeveveereririeeirieeeeesisscvesssnesseessesesessennes 12-8 |
Protection From Design Changes or Overrides.........c.ooueirmeeeriinniesnseensesnsnenes 12-9 ‘
Safety Documentation.......c.c..cccvceirieermnnsscenininesie e tssaresss s et esssstaseneas 12-10 |
Guarding Against Unauthorized Operation............ccccovueiiicerninreneesiernvesivesasesennas 12-10 |
Labeling, Guarding, and Lighting ISSUES..........ccccooemiiiiiiirmniiecrnnniiiesecniesnsanes 12-10 |
EQUipment ACCeSSIDIlity ISSUES.........vuruerreeereerrresimresemsesasssesssessessssessssssssasessans 12-10 |
Number of Modules Per Series 90-30 PLC SyStem.........c.ocrmieeeseneinierscnnnienienennens 12-11 |
_Calculating Power Supply Loading .........cccoeeeueeeiecnensnnrsniniinircsssssssiinessssesssssssens 12-12 ‘
: Load Requirements for Hardware Components...........cocovuirevmneeineeniesnncensenessenenens 12-12 |
. Power Supply Loading Calculation EXamples .........c.coeecervenmenrerreareneissninniennens 12-14 |
Scan (Sweep) Time Calculation...........coevvmiinmiiirniinriiin s ines 12-15 ‘
Major Design Factors Affecting Scan Time........ccooocvvirinimniniiieineisssinnnse s 12-16
Where to Find Scan Time Information..........ccccoceevneerenrieneneencsrossnnnsscsnsisecnennes 12-16 ‘
Calculating PLC Heat DiSSIPation ..........coveetrveinmnennsniesmniscimnisnisisiesssssinesssasssssssseens 12-17
Systemn Layout GUIAElINES ..ottt ss s st saenssnenes 12-17
Benefits of a Good Layout - Safe, Reliable, and Accessible......cceevvveerrieeeeneeennnes 12-17
PLC Rack Location and Clearance Requirement............cccccecvunvinricnnnninencnsennnes 12-17
Location of Modules in the PLC RaCKS ........ccouvveemecerrevrneeveneciansennians evereensaeresaeen 12-18
Allowable Module LOCAtIONS .........coeeereereermrrvesressnsriereerasresseesesseesiorsesisnsessassessneses 12-19
Series 90-30 PLC Layout Example.......ccccoceiireieiecenennienraecnens errerearerresesrenesesaraneaeans 12-20
PLC MoUNtiNg POSILION ....ccovruercreerieesicctisninsaistnesuisesecseesassesssissessmssesssnsesssssessessnssesssns 12-21
Recommended Upright Mounting Orientation...........ocueimeveerernessesseresesensneeasanes 12-21
Derated Horizontal Mounting Orientation ..........c.cooeececeececeencmsnsnesssrciesesussosisens 12-21
' GFK-0356Q Contents xvii

Q-Pulse Id TMS713 Active 29/01/2014 Page 237 of 436



Billan Street Carina SPS SP265 Backup Generator OM Manual

Contents

Chapter 13 Maintenance and Troubleshooting 13-1
Troubleshooting Features of Series 90-30 Hardware............ccccceetreerrenrereerennneereseseenns 13-1
Indicator Lights (LEDs) and Terminal Board..............ccocevveeerceienmrineeeeererenseseennes 13-1
Module LED INAICALOTS .......coeivirmeeieecerreiniertesnreseesiesessesssssesssasssessssessrsossossssessesasseseas 13-2
Troubleshooting Features of Programming Software.............ccceecvreenerenreveesenneneerennenens 133
Ladder SCreens ...........ocovevvevenereririieeineesseesvessesnnns reeeeesteeeeesarereareesarsesertaesansseaeann 13-3
ConfigUration SCIEENS ......ccceermrerrieenreireeteiete e ste e ssesransssssssssssesessesssesaseseseens 13-3
FaUlt TADIES ..ottt riseersetse st st sa s smesn s se e bessesensesesssasessssasnense 13-3
System Status REfETENCES........c.coeeuerrceieeriei et eters et ssenereeeere e snnesessas 13-3
ReEfETENCE TADIES ......courmenieeeeresecieieie ettt renesersenesnsnsnessnsesesnons 134
OVETTIE fEATUTE........c.oeceeectereerrereeterestcrtrir e erersee e e eseestessesesssssn s sesseesssesssrentsansanen 134

Sequential Event Recorder (SER), DOIO functional instruction............cocceeeveevenee. 13-4 .

o Replacing Modules ..........ccocuvurrrercrrencnee. ettt sttt aee e 135
' Series 90-30 Product REpair.........co.ccevvevivvecinniirtennetenreseeesesessesesessessesessessesssssssons 135
MOAUIE FUSE LSt .......coiiiereieneecrreereninienteeietnseesesvennessessessesessssessessesssessmessnssssssens 13-6
Spare/Replacement Parts ..........c.uciveerieiiieiernenmicneineeteeeeintesesesessisessastssssssesssesessssnennns 13-7
Preventive Maintenance SUZZESLIONS..........ccccrverveerererererenseesereennseeesrssessessssesssssssessesns 13-8
Getting Additional Help and Information..........ccceevevveueeeneerenrerineemnene e seeeeneas 139
Appendix A  Serial Ports and Cables A-1
RS-422 INETTACE -....c.eeeeeeeenereereenceecetecrereces e asseesssasseeseesessnenssressasessesessessessosesresanbensesaons A-1
Cable and Connector SPECIfICAtONS.........ccvevererreererrenierrenressereseeesersessesessesessessesnens A2
Series 90 PLC Serial POrt.......cooccueeirieecereceeee st e ce st tene e seseneseseeresessseensanonens A-3
Workmaster SErial POTL........cccoivivivinnrerenririeienrteeesresiesesscereessssessesessesssessesesssssesessessens A4
RS-232/RS-485 CONVEILET .....ceeuiueuieriereeietrieeeereseresesesesessessssessesassassssssesessesonssesnessnsons A-7
IC690ACCI0T Miniconverter Kit.......cueeveererriieeeerenreeeserenresseseeserseressessssesseseesesens A-7
IC690ACCIN0 ObSolete CONVEILET........ccoveveveeereimraernienseersssesesessersessersssessssesnsanna A-7
Serial Cable Diagrams ...........cceeeveuerenrererrernesereesneseneens reeresrteeereetaee e e berbeseaersebsasenenrens A-8 | .

RS-232 Point-to-Point CONNECLIONS ........ceeovererereirreeeeirreseretnnecenersessenesnsrssesesnnes A-8 ‘
RS-422 Point-t0-Point CONNECHION. ........ccceviereerierrnenrrreneessensaeseesesseressessesesesssesenns A-10
Multidrop CONNECHIONS .......c.cceurecerrereeereriereisistssesentessrsnsesssssessssssssssssessesssssssereas A-10
Appendix B IC690ACC900 Converter B-1
FRALUTES ...ttt et se e st sae s s sr e sas e sssnsbesseresransesesnesnssnane B-1
FUNCHOMNS ...ttt sttt seesettss e asaesssss s e sss et sae e ss s anbens e ssssesenssasesesenens B-1
LOCATION I SYSLETIL «....vonrmieeeerieeieeeeteeeeete s erenesntessesessossoressosssesenesssssessersssssasesesons B-2
INSEALIALION.. ....ovieireetrceeeniereect ettt re s eesaese e reressessorssesnssesesssssssseseasansseosesensns B-2
Cable DESCIIPLION.......ccueeeeeeeeeeieeteeeeererenesssnstesssesesesssressossssossasessssssssonsosesessesensasomsessessens B-3
RS-232 Interface Pin ASSIGNMENLS............ccceerireererereneniiennereeresssrenssesssssssssessessons B4
RS-422/RS-485 Interface Pin ASSIGNMENLS ..........cceeeerrreervierrererereseresesneessssesssess B-5
LOGIC DIAGTAML.......coeemeueuermeiecnirenrrentstrtsisestensssesesssssesssssesesesesssssassosesessasssstssssssssssesssensas B-6
Jumper CONfIGUTALION .......eeuereereeeei et et reneeeresresesbeaeser s bessaesestsssntebenemeeans B-7
xviii Series 90™-30 PLC Installation and Hardware Manual — August 2002 GFK-0356Q

Q-Pulse Id TMS713

Active 29/01/2014

Page 238 of 436



Billan Street Carina SPS SP265 Backup Generator OM Manual

/
Contents
Example of Cable CONfIGUIations ............c.ceceereeenireminnnrescniseninenesssseisiesssssssssesannas B-9
Appendix C  IC655CCM690 Isolated Repeater/Converter C-1
Description of the Isolated Repeater/CONVEMer...........coomemerveuererenenrensnsrnsesesessnsssssissanes C-1
Logic Diagram of the Isolated Repeater/Converter .............ocoeeneneerneninneneieennenssncsssireninns C-3
Pin Assignments for the Isolated Repeater/Converter ..........covvvrimnrirmresrirerirnenenensinsenenn. c4
System CONfIGUIALIONS.........covvimririririeuirerisesisesinisese i s s se s sssssssssssssessssssnsssssees C-5
Simple Multidrop COnfiguration...........ccvuieeecscncniniesinnnieeeninsnssssssesssesssssesssessses C-6
Complex Multidrop Configuration............eccccceniirinisninieicneresesssssenssssssesssssnnas C-6
Rules for Using Repeater/Conveners in Complex Networks........c.ccveininivensnracnnns C-7
" Cable DIZIAIMS. .....c.covcueeecersiresicmeresccsestssis st b et e aesnen bt e e st s ba s e bab e e nenans C-8
‘ Appendix D  IC690ACC901 Mlmconverter Kit . D-1
- Description of Miniconverter - e ennenn. eeveevesaesans PR, T iierseseseseeresaeraess e saesas D-1
Pin ASSIZNIMENLS....ccoorvieeirieirirtisisisniissirnisse st s s ereee s besse e sssensssssnasesssstsssassaseons D-2
Pin Assignments, RS-232 POIt .......c...cooiirminiiniiiinrnrseseisesssscssnssssssnssasens D-2
Pin Assignments, RS-422 POTt ..ot nrcisnnessrevenasnssersanns D-2
System CONfIGUIALIONS........ccoceereeiriiesisnisiiniscisins ittt ses s sae e s sesssate s s senassanseas D-3
Cable Diagrams (Point-To-Point)..........cccccvminviiinninniiriieneenesnscessssensee D-3
Appendix E  IC690ACC903 Port Isolator .. E-1
CONNECIOTS w...ooovvvrienmssrnsss sttt s e s E-2
LOZIC DIAGIAIM ...ttt bbbt st srsa b s s s E-3
INStAILAHION. ...veereveceeeerereeiertensericerae e e seses et et me e se st st sass s bsa s b e s s san s b asn st sanes E4
SPECITICALIONS ... eenveerncursiisisretsi st ettt n ettt ss s st sr st an s ssssassseasacas E-7
Appendix F  Calculating Series 90-30 Heat Dissipation ' F-1
OVEIVIEW ....ooevereeneeeenesseessesteseaseeseestassessessosssssansessssesssssesetosssstsstassossssostonssresnssnosssnnsssennnsns F-1
. INfOrmation REQUITE..........ccceeeeerereeeeirrsiesecreeseseeseseanisesesttscsesesessesesesessssnonsensasassnssensns F-1
PIOCEAUTE ......vevveeeetieeacreeerectieteeesensesseeseraciussetsansessessusssesessnsorssrsseensssssesessarsesssstssnssnsssnsenss F-2
Step 1: Basic Method to Calculate Module DlsS1pat10n ............................................. F-2
: Step 2: Calculation for PLC Power Supplies...........ccoovvivirnrmeeinnninicecscresensnenns F-3
Step 3: Output Calculations for Discrete Output Modules............cccouerevererirenrannnne. F-3
Step 4: Input Calculations for Discrete Input Modules...........cocoueeiiirevernnnnnrernrnnneens F4
Step 5: Final Calculation .........ovemmmeenminincnnicciiss s saenss s F-6
Other Information Related to ENcloSUre Sizin...........ccoeveveveevrverrseiesesssesensessssesesssssssecs F-6
Appendix G  Catalog Number to Publication Cross-Reference G-1
General System INfOrmation ..........eevueeirisieeininictntsce st ssenses G-2
ANAIOE T/O MOQUIES ......coeoeeereermcnrernsciiiiccsenesiseneeits s s sss s sss s s e s nsasssnssensaeasasssses G-2
BASEPIALES .....oooveeimririncrimiiit ettt bt e e s e sttt s s G-2
Communications MOAUIES .........cccoveceecenrevonniiintiinnec s G-3
GFK-03560Q Contents xix

Q-Pulse Id TMS713

Active 29/01/2014

Page 239 of 436



Billan Street Carina SPS SP265 Backup Generator OM Manual

Contents

Appendix H Terminal Block Quick Connect Components

AppendixI  SNP Multidrop

SNP Multidrop OVETVIEW ......cocuveeerecceneirerrerensersesssseseesesreseressesssssssessesnnes
MUIIATOP CAbIES......ccueiiriererrereieeiriertssesiessseesesessessesessssersssssssessensenes
LAMIALIONS. ....o.eeeeceerreceieceennreessaesssreresssessesssssssensenssssersssesssssssesessasasans

Cable and Connector SPecifiCations ...........coveeeveereceererensrrnreesssesessseseesesens

MultiDrop Cable Wiring Diagram............cceeerueecriirmreiinereesiesessesessssesssseens

Q-Pulse Id TMS713

CPU Modules, CPU311-CPU34] ......ooocoeeeereeeererrerennnsrsessesnssesssssnsresseses
CPU Modules, CPU350 - CPU374......cooecereeereeeeeerencrsssresssssssnsenessene
Digital Valve Driver Module...........cccoveceveeeurereeniseneennnnnnrnsasessssessessennsssans
Discrete /O MOQUIES............cuoverererreeereriraeeeeeinsssenssenssesesssssessssasessereses
GENIUS MOGUIES .......cvivieeeeeectierieecteteereeenesseeresessessesssssasssensssesessessessens
MOtON MOGUIES.......ooceeveeerercreecreeeeeeeess s sss st sseesesessssses s ssssssssssseanes
Other Option MOdUIES .........cooouimireeeceeneeeirieie et ese e s e eae s sreans
Power Supply MoaulEs ..........cciveieeeeirinieecectetre st sesesserese st saensnsnens
Programming DEVICE .........eeueeerirreseeceieerrnesenssisasenssessseassorssssassssssenens
State Logic Products ...ttt
Publication Revision Letters.............0cceverveeererecreceneennnensreresensesssssnsessesenne

Terminal Block Quick Connect Components for 16-Point Modiles...........
Terminal BIOCKS ........cvveuierieieeeerreerrete st e tenssassessseesenenesnans
Cable Current Rating..........cc.vueeceeerneeircnecinmrnrirneeessssesessesensessasessssnsnses
Cable Selection and Cross-Reference .............ueeevreeeeeersnceeenenervervnnnn.
I/0O Face Plate for 16-Point Modules.............c.cveuvrreeeirieereeenreereernens
I/O Face Plate Installation...........cccceceerenreerreesnniieseeseneeencsssesessesessessonse
Module Wiring Information ..........ccceveeeeeenirereerenenrieessreseesessensseeseenne
Cable Information...........c.ccuvuereevererveninenniereeenseeess s sesseseesssesseseseesneses

Connector Pin Orientation and Connection to Module Terminal

Terminal Block INfOrMAation..........coovvevueveeieeemriieieereeeerestessesseesnessessnas
IC693ACC329 TBQC Terminal BlocK........cceeeeeueeerirecereienrererenens
IC693ACC330 TBQC Terminal Block.........ccoveevruereevvaenereresrernnenes

IC693ACC331 TBQC Terminal Block........ccceormremccennene.

IC693ACC332 TBQC Terminal BIOocK ..........c..veuceeeecrreerrnsrenecennnes
IC693ACC333 TBQC Terminal BIOCK ............cucu.eveenreremmenreernnssenne

Terminal Block Quick Connect Components for 32-Point Modules...........
Terminal BIOCK......cccoiiiirierercinetrereere e essessesesssnesessenssnenae

Cable Current Rating..........coeoveevevieecmceenreereeseriesessessesseeressesssnsrsesssessenses
Cable Data..........ccoeverereeereernrieeeeenereeenennes erereteereneerrasraesreesensnsaasanees

..................

Series 90™.-30 PLC Installation and Hardware Manual — August 2002

Active 29/01/2014

GFK-0356Q

Page 240 of 436




Billan Street Carina SPS SP265 Backup Generator OM Manual

. GFK-03560

Contents
SNP Multidrop EXamples ......cccoeveeriinirimiiiiiicrciiininniscsiscsssssessassssssssssssesssanessessess 14
Configuring and Connecting a Programmer to a Multidrop Network .........cccooevereceneee. I-5
Assigning a PLC SNP ID to a PLC with Logicmaster ............ooeoeimeeinnincscsennneccnee. I-6
Connecting your Logicmaster Programmer to a PLC on a Multidrop System............ I-6
SNP Multidrop TroubleShOOting.........coevvecvineiinsinesisiiisisiisisisinsssissssesnssssssssesesessosens I-7
Appendix J  Ethernet Transceivers J-1
IC649AEA102 Ethernet I0BASE-T TransCeiver ...........ocoecvrcvcemsirinsinsnsnsesseneessessesaens J-1
POWET REQUITEIMENL ......cnceenenireiiiiiiinsiiniinitssscssisasiss e sssas s tssabanssaessssesnassanns J-1
LED Indicator Lights. ....c.ccceeeeriiceccrtnn e cest st sesesassssnsssssanssssnsnsnnsasesas J-1
IC649AEA 103 Ethernet 10BASE2 TTanSCEIVET .......ccceereerereceesirersenisereniresssssnssssssansss J-2
POWEr REQUITEMENL ......ceeemeenieerceir et s st st ss s sesbe e e ssssssssssnenesnsacansas J-2
LED Indicator Light ........cooioeieicenec et sesbe s sesssasensseasas J-2
Appendix K Tables and Formulas K-1
AWG to Metric Wire Size CONVETSION .....c.coceccrirreereeecnreeeieeeserisesiesessnsnesesssssssssssss K-2
Temperature CONVETSION .........oovviieereerineneireireasmni s ses s se e ssassssstsssssssusssnenss K-3
FOMMUIAS. ...c.covreureeeirceeeectcnnenetsseesteitessistesest s e sass e es e sns s n s e ssaessns st emnossnsubsans K-3
Conversion INFOIMAtION .........oeverererreeereerterieenteeeeeerenresseessseneacsrsssesiesssssssasssssssssssssensas K4
English and Metric Equivalents............c.ccoiiiiiciinssnesseencesnenccnenens K-5
Appendix L.  44A420084-001 EMI Line Filter L1
44A720084-001 Optional EMI Line Filter .........cocoriecinicicnicniienreeenesieneeeneas L-1
44A720084-001 Line Filter Mounting Dimensions...........ccceccececenenivemrnicirniennsiesvnessennns L-3 |
|
|
i
Contents xxi 1
|

Q-Pulse Id TMS713

Active 29/01/2014

Page 241 of 436



Billan Street Carina SPS SP265 Backup Generator OM Manual

Contents

Figure 1-1. Five-Slot CPU Baseplate ...........cc.eveeueverieeemcecneeesnssessesessinsen. eereetesaee st a et aen e s s aenen
Figure 1-2. Power Supply ModUle...........ccoccieomiieciereieseecestre et rtsseessestssessesesssessssssssesansssesessnssasessons
Figure 1-3. CPU Module..................... eeneesesetesetaeieteeseretatanttsste e eatate st eatbe bt et easase reanaersee st re s sasaranessrsennn
Figure 1-4. JO MOQUIE.........ccvviieiritesercrseerrinestessstestesssesessesestssssisssssesessensessssssssnsssessarassensansaresaens eeneenases
Figure 1-5; AsSembIing the SYSIEM..........ccccevririerinrreererinresieseriesesssnesesssseesersessosessessassssessesesssssessesassessessasesse
Figure 1-6. A BaSIC SYSIEM...ccuicuiiieirererereiirceseeieirressesesesssssssssessssessssssessessossssssssssssarsssesssrsssesssssenserssssosssnens
Figure 1-7. Ten-SIOt RACK .....ccvvieiiiireerrrierereiieniereneesessesssssseesessasensssssessesssssnsossassessnsasesssssssnesessensessessasassass
Figure 1-8. /O Bus EXpansion Cable........c..ccocevrriereniiiininrccesnnnriinesesessesessssresessssssssssesnessssessssessasessessoss
Figure 1-9. Connecting Expansion and Remote Baseplates...........ccccvvereerereereerrnverernecessesessnsesessessaraeressnns
Figure 1-10. Connecting PLCs Using GBC or CMM Modules
S Figure 2-1.. Features of Series 90-30 Module............coeerurnrererennenne. stensssessesasessessessesssstesneesarsnens ensecnerannses 27
Figure 2-2. Installing a Module............cccceeervemvcecerirenenrererennenns eevereeeseeseseeseseeeseeseesmen s s esesessssseeseesenrenen
Figure 2-3. Removing @ MOQUIE.........cccorveiierriienceercestseeieniee e e sesssseessebessseassesssnessessessassessovensen
Figure 2-4. Installing an /O Module’s Terminal Board.............ccocovmreieneneetnceseeinreccnrenee e eee e ensanens
Figure 2-5. Removing a Module’s Terminal Board ..............cocoveevereereemeeevieceeecceeeeenenreneneesesessesssesssnns
Figure 2-6. Terminal Board with Holdiﬂg SCTEWS ..ttt s e saes e st s e saeeseseanne oot
Figure 2-7. IC693ACC308 Front Mount Adapter Bracket Installation..................ccoeeeenrererevereennererenresesenss
Figure 2-8. Dimensions for 19-inch Rack Mounting Using IC693ACC308 Adapter Bracket
Figure 2-9. IC693ACC313 Recessed Mount Adapter Bracket...........ccooveeveeeereeeeeiescnecmeronsreneneseeesenessecnees
Figure 2-10. Recommended System Grounding............cc..ceeveeeeeerreeeererecennsesenserens et essessonn
Figure 2-11. Baseplate GTOUNAINE..........cccocereeemerreerrerereeetesrsesrssstenesessssssasesessssssssessssssessessssasessasesesssses
Figure 2-12. CPU 351 or 352 - Attaching Shield Ground Wire............ccccoovmrreererveneencneneesenerenneessesarens
Figure 2-13. CPU 351 or 352 - Mounting the Shield Grounding Bracket and Wire.........c.cccceeveveueeervenene.
Figure 2-14. CPU 363, CPU364, or CPU374 - Attaching Ground Wire...........c.ccccoreerrmrerereresrerecensnsrosens
Figure 2-15. Power Supply Terminal Boards..............ceeeremecvennne.
Figure 2-16. Overvoltage Protection Devices and JUMPET Strap........ccccoeecvereeccerereecrneerereeenseresesesseresseens
Figure 3-1. Common Baseplate FEAMUTES............cc.cvveerereirerircreererienseeresssssssesessssssassssssassssssssnssssssmsssessons
Figure 3-2. Models IC693CPU311 and IC693CPU313 (5-Slot) Embedded CPU Baseplates
Figure 3-3. Model IC693CPU323 (10-slot) Embedded CPU Baseplate ...........ccccoceerermerenrereenrererensisennens
Figure 34. IC693CHS397 5-Slot Modular CPU Baseplate............c.eveeuemvenuenreniniesesssns e scssanes
Figure 3-5. IC693CHS391 10-Slot Modular CPU Baseplate..........cceveeerereeeeerernrerecsesnssenreeseseresssereasenssnans
Figure 3-6. IC693CHS398 5-Slot Expansion Baseplate............cccocevrerrererreieeresisinereressensesessenesssserssessossens
Figure 3-7. IC693CHS392 10-Slot Expansion Baseplate
Figure 3-8. IC693CHS399 5-Slot Remote BaSePlate .......ccomeeeueeerieeireeereeeete s sesenset et e s b e sanes
Figure 3-9. IC693CHS393 10-Slot Remote Baseplate
Figure 3-10. I/O Bus Expansion Cables

.............................................................................

.................................................................................

.....................................................................................................

xxii Series 90™.-30 PLC Installation and Hardware Manual — August 2002 GFK-0356Q

Q-Pulse Id TMS713 Active 29/01/2014 Page 242 of 436




Billan Street Carina SPS SP265 Bockup Generator OM Manual

‘ GFK-0356Q

Q-Pulse Id TMS713

Contents
Figure 3-11. Rack Number Selection Switch (Shown with Rack 2 Selected)........ccvurereennninecmnencnnnnnen. 3-13
Figure 3-12. Example of Connecting Expansion Baseplates............ooeoeiioieennnmnneisiienenneninccecciseninecnenes 3-14
Figure 3-13. Example of Connecting Expansion and Remote Baseplates.............ccoeureemnnsinenciinnnnnencnes 3-15
Figure 3-14. Model 311 and 313 5-Slot Baseplate Dimensions and Spacing Requirements ..................... 3-16
Figure 3-15. Model 323 10-Slot Baseplate Dimensions and Spacing Requirements............ccocovveveeneennees 3-17
Figure 3-16. Modular CPU, Expansion, and Remote 5-Slot Baseplate Dimensions and Spacing

_ REQUITEIMENLS ......ocreeeercrieceue st e mettsststsassesass s b eb e s e sesassnssesbassebsstssastonsnsesaanastsnes 3-18

Figure 3-17. Modular CPU, Expansion, and Remote 10-Slot Baseplate Dimensions and Spacing
REQUITEINENLS ........ccoreeecrniriesisteisisentosetsistssssesssresteresesssns st asassssssssansasanesestssosasessanssnssssaase 3-18
Figure 3-18. IC693ACC308 Front Mount Adapter Bracket Installation..........ccevenvicoeececnenniicnnenes 3-20
Figure 3-19. Dimensions for 19”7 Rack M(;untirig Using IC693ACC308 Adapter Bracket..................... 3-21
' Figure 3-20. IC693ACC313 Recessed Mount Adapter Bracket..........ccovmuiiininsiicnnicisicinnnes 3-21

TTTTTTTTT T Figure 4<1. Standard AC/DC Input Power Supply - IC693PWR321 e e eeeeesseesseee T 42

Figure 4-2. High Capacity AC/DC Input Power Supply - IC693PWR330 ... 44
Figure 4-3. Overvoltage Protection Devices and Jumper Strap.........cocouverveernreesisessessssisenssensssneseensancnae 4-6
Figure 4-4. Series 90-30 24/48 VDC Input Power Supply - IC693PWR322 ..o 4-7
Figure 4-5. Typical Efficiency Curve for 24/48 VDC Power Supply ........cccooveurnriniesenesinirnnenseneeencnee 4-8
Figure 4-6. Series 90-30 48 VDC Input Power Supply - IC693PWR328 ...t 4-10
Figure 4-7. Typical Efficiency Curve for IC693PWR328 Power Supply ......cccooeurvmrenienicneesininecsenenes 4-11
Figure 4-8. Series 90-30 24 VDC Input High Capacity Power Supply - IC693PWR331 ..........cccovurvennns 4-13
Figure 4-9. 5 VDC Current Output Derating for Temperatures above 50°C (122°F)........... eereeeereeeesonasnaes 4-14
Figure 4-10. Overvoltage Protection Devices and JUMPET SITAP.............corvesreeresererseesecssemsmecsssersnessesersacs 4-17
Figure 4-11. Interconnection 0f POWeEr SUPPLES ........ccceiiiieiinininieeneecnecese st 4-17
Figure 4-12. Timing Diagram for all Series 90-30 Power Supplies ..........c.cocoeeenmnerennncicnnnincnisccnnen, 4-18
Figure 4-13. Serial Port COMNECIOT......c.coviiiirinininitiriiiireieestests et tst s ssa et sbessossnsussesesnssssnessssssans 4-19
' Figure 4-14. Backup Battery for RAM MEIMOTY ........cccvcruiiiunimininescinsesissnssesssssssesssnssssssssssssssssssss 4-20
Figure 5-1. Models 311 and 313 (5-Slot) Embedded CPU Baseplates............ccoooenrrrrernncninescnenccncnnenenee 5-2
Figure 5-2. IC693CHS397 5-Slot Modular CPU Baseplate..............cocuveeeeereinnsnncneneiisretsinsssenssseeesenes 5-3
Figure 5-3. CPU Serial Port Connector on Power Supply .................................. 54
Figure 5-4. CPUs 351,352, and 363 ...ttt e st bs en st s st sssees 5-19
Figure 6-1. Backup Battery for RAM MEMOTY ........couvmiireiiininiereiin s sesssss e sssssssssnsn st sssneseesne 6-1
Figure 6-2. Installing the Battery ACCeSSOTY Kit.....coovmreiireiecieieeretneecetee sttt eeaee 6-10
Figure 7-1. Example of Series 90-30 Standard Density Discrete Output Module.........ccovuererneininnnenionenne 7-3
Figure 7-2. Example of 32-Point /O Module (IC693MDL654) With Dual Connectors............cococovueeennee 7-5
Figure 7-3. Example of 32-Point /O Module (IC693MDL653) With Single Connector ...........cccoeevuvenencne 7-5
Figure 7-4. 50-PIN, 32 Point I/O Module Connection Method.............occcourimrrneenieeeiinniniesisiennssienenens 7-6
Figure 7-5. Example of Series 90-30 Analog Current Output Module...........c.coueimneenieneiieeecciciseneines 7-9
Figure 7-6. IC693DVM300 Digital Valve Driver Module..........ocoveeieeiiiininiietnrnretecetinsenessosenseenene 7-12
Contents xxiii

Active 29/01/2014 Page 243 of 436



Billan Street Carina SPS SP265 Backup Generator OM Manual

Contents ®
Figure 8-1. The IC693CMM301 GCM Module.........oocrueuivercreeereceeeececrnnenseneseensetessscesessessasssens veereentesnee 8-2
Figure 8-2. Genius Bus WiliNg SCHEMAMIC ..........cu..vveseecesaseesssesssssmmerssssessssssssssssssssnssesmessssssssssssssosssonss 83 |
Figure 8-3. Example of Genius Communications NetWorK...........ccccoverrrrererenrrreerereescstesesnnnressresesssesasesseses 8-3
Figure 8-4. Enhanced Genius Communications Module...........ccoeorierierimrrrrneennescreneenesteserreersseeesesaeoeenes 84 ‘
Figure 8-5. Genius Bus Controller Module ...ttt sssscsinensassenees 8-6 “
Figure 8-6. Example of FIP I/O System Configuration...........cccoeeeeeeereneaernreresnsescesesescsesssanessanssssesassens 8-10
Figure 8-7. Series 90-30 FIP Bus CONtIOIIET ........ccoeirieeeirirrreeeeeenneeeniinisieseesesnsesessesssaesesssssssssasasssssssssnassens 8-11
Figure 8-8. Example of FIP Remote I/O Scanner System Configuration................cccevevvenerrineneereerserensenne 8-12
Figure 8-9. FIP Bus Interface Module.................. Lreeee et eent st s ta et et st a et bbb n e soe e sas et e nmsennabastane 8-13
Figure 8-10. Motion Mate APM MOGUIE ..........o.ueecerseeeeeereieieieeier e ceesretessestesevseennessessesasesnsnsnsanes 8-15
Figure 8-11. Example of Motion Mate APM Servo SYSIEIM .......cc.vveveueereeeeieetrernisenesersssessenseesessesesesesses 8-16 ‘
__Figure 8-12. Motion Mate DSM302 Module ......... ereeTeieene st bste et enas e seenes srreree ettt es et s e sasares 8-17
Figure 8-13. Motion Mate DSM314 ModUIE ...........ccuereeeeeeriicinennirerreceseesee s sesvessesssessessessesessnessessens 8-20
Figure 8-14. High Speed Counter (HSC) ......cccovirieeereeteeeicccrnreerserrsesesesssesassesrssssesessessssensonsessssonsaes 8-23
Figure 8-15. Example of a Series 90-30 PLC in a Fanuc /O LINK Configuration ...........cccoevereerverreruerenne 8-24
'Figure 8-16. Example of /O LINK Master System Configuration.............c.ceeeecererrenneernnsecseienreeiscennnes 8-25
Figure 8-17. I/O Processor MOGUIE ...........cocvrereeerereserieereseesnssessssnesessessssessesssssssesassasssssessossessensassens 8-27
Figure 8-18. Ethernet INtErface MOGUIE ...........c.cvevuvueveeeereeeeireentstesesecteneeeresesseesssssessssesesenessnssssssessasasasrenes 8-29
Figure 8-19. Programmable Coprocessor Module (PCM).......cccoceeeveenininrirnerireseeenesenese e e sesnnnen ...8-31
Figure 8-20. Communications Control MoQUIE...........cccceirieecercnteninenirrenieirenessncessesessessesessersesassessssesne 8-34
Figure 8-21. Alphanumeric Display Coprocessor Module (ADC)........ccoveeieeineecrrnecseneennrnereressnnnenss 8-35
Figure 8-22. IC693TCM302/303 Temperature Control Module (TCM)..........c.covvevevereneeierrenvereeseesnnseens 8-37
Figure 8-23. IC693PTM100/101 COMPONENLS.......cecuememeerrcreisirectrisemenirmereseneseseessssssesesesssesessosensssansssases 841
Figure 8-24. IC693PTM100/101 Component MOUNHNE..........coorererereersreeetsesieternseinessesesesssesssssesesassssesesen 842
Figure 9-1. AD693CMM301 State Logic Serial Communications Module............cccoouvirmieercecernrenenenracnens 9-2
. Figure 9-2. IC693CBL305 WYE Cable ........c.cccoeiierrieereecnensserensarasesessessssssssssssssssssssssssassssssesesssens 9-3 ‘
Figure 9-3. IC693SLP300 State Logic Processor Module for Series 90-30...........coeremrerneenrererrennererenss 94
Figure 94. State Logic Processor Module User Details ..........ccccoeeunereerieresieneessscscsnnsnssesessssesessssessasnees 9-6
Figure 9-5. Model CSE311 or CSE313 5-Slot Embedded CPU Baseplate .............ccocveuereenrvcerreeennneenrennens 9-9
Figure 9-6. Model CSE323 10-Slot Embedded CPU Baseplate..........c.ccoveuereeeereecrrrerreereseersenseenssesesnensenes 99
Figure 9-7. CPU Models CSE 331 0r CSE 340.........ccouiirmeeeeerrerenrernseesirsssesnessseesssssssesessessossosessmscsssonsans 9-10
Figure 9-8. Serial POrt COMNECION...........cooeveviemeeeecirerireiessesessssesessesressssesssssenessessesssnssssssssesssssesnsesessenes 9-11
Figure 10-1. Serial Port to Work Station Interface Board Cable Connection ..........ccccceevreevenrneeenensesncnnne 10-8
Figure 10-2. Series 90 PLC to Workmaster II Serial Cable ..........oovveveiiereenrisisireerireesisnnsinesesssessesessesson 10-9
Figure 10-3. Example of Multidrop Configuration with CONVerer .............ceeverereencecernnneneeeseesesencnes 10-10
Figure 10-4. Series 90 PLC to Programmer 8-Wire Multidrop, Serial Data Configuration..................... 10-11
Figure 10-5. PCM, ADC, or CMM to Workmaster or PC-XT Serial Cable ..........ccoovveeenrireeeevernenrsnnn 10-12
xxiv Series 90™-30 PLC Installation and Hardware Manual — dugust 2002 GFK-03560

Q-Pulse Id TMS713 Active 29/01/2014 Page 244 of 436




Billan Street Carina SPS SP265 Backup Generator OM Manual

Contents

Figure 10-6. PCM to Workmaster Computer or PC-XT Personal Computer............c..cccovuverennnrnccennunnne. 10-13
Figure 10-7. PCM, ADC, or CMM to Workmaster or PC-AT Serial Cable ............ccccoeeenrrrerureererrrnnenns 10-14
Figure 10-8. PCM to PC-AT Personal COmPULET.........ccceermvrimiincieecsesisisisisssssesisssisissasessessssssssssesssesns 10-15
Figure 10-9. PCM, ADC, or CMM to Workmaster II or PS/2 Serial Cable...........cccoeivivsinnnrnenernnnnnne. 10-16
Figure 10-10. PCM to Workmaster Il Computer or PS/2 COmPpUer ............ccovvmereriminicrcninsernsesesnsesinenn. 10-17
Figure 10-11. Connecting Diagram for Multidrop Cable IC690CBL714A.............ccrurivermnerererinrrnreennn. 10-19
Figure 10-12. Multidrop Arrangement for Series 90-30 Redundant System.............ccccovivernnenernensneenrenne 10-20
Figure 10-13. Connecting CPU and APM to Programmer with IC690CBL714A Cable......................... 10-20
Figure 10-14. Multidrop Arrangement for Series 90-70 TMR Redundant System...........cccceeeeemeeunanae.e. 10-21
Figure 10-15. Detail of /O Bus EXpansion Cables ...........ccciiiniiiniininiinnseisssessessss s eenss 10-22
. Figure 10-16. How to use Split-Ring Ferrules for Foil and Braided Cable Shield............cccocoeeerennnne.e. 10-26
Figure 10-17._Point-To-Point Cable Wiring for Continuous Shield Custom Length Cables ................... 10-28
Figure 10-18. Point-To-Point Cable Wiring Diagram for Applications Requiring Less Noise Immunity10-28
Figure 10-19. Earlier Versions of Remote Baseplate Custom WYE Cable Wiring Diagram................... 10-29
Figure 10-20. Current Remote baseplate (IC693CHS393/399) Custom Wye Cable Wiring Diagram.... 10-30
Figure 10-21. Example of Connecting Expansion Baseplates..........ccccccoeerevirinniincoenennnnnnnnnnnnnnens 10-31
Figure 10-22. Example of Connecting Expansion and Remote Baseplates.........ccc.ooouururievmssnninsesnnnns 10-32
Figure 10-23. Wiring Connections for IC693CBL303 and Custom-Built Cables............... reeeeseteasians 10-34
Figure 10-24. Hand-Held Programmer Cable Connection to a Series 90-30 PLC............cccomrrinnnnne. 10-34
Figure 10-25. WYE CabIe.......ccvivoeeeieneceteeecisccrteretr et seeseueseeesersassesssssasssassessasonsaesnsns i esssnssonsasen 10-35
Figure 10-26. Wye Cable CONNECHIONS.........ccceverimemiciiiiierceceieecrer ettt s sssssaessssasnesnstssssrenses 10-36
Figure 10-27. 32 Point /O Module to Weidmuller Terminal Block Assembly ..........c.ccooorvnniiininnnns 10-39
Figure 10-28. IC693CBL310 Cable ........c.coveereiecercecireerereseeececsrensreresssissssssssssessssnesnsssassssnssssensss 1042
Figure 10-29. Dimensions for Depth of Connector in front of 3 7 SR 10-44
Figure 10-30. /O Connector Cable SPecifications.........ccevvirerceeeeeccminnmnniiinininciinsiesesosssessssnssnane 1045
‘ Figure 10-31. IC693CBL315 Cable ......coooorecereeciriiiniisniscioninssisesisnssesssssmne s sesssssnsrssnsisnssssssas 1049
Figure 10-32. Dimensions for Depth of Connector in front of PLC..........ccccoiunrniriineieininnininsisinnen 10-52
Figure 10-33. IC693CBL316A Serial Cable Illustration and Connector Pinouts ...........ccovuivevevnirvnnanee 10-53
Figure 10-34. Connector Orientation on /O Faceplate ...........cccveeiviniiinerimnninnneiiiinesisnsee s e 10-55
Figure 10-35. I/O Faceplate to Terminal Block Cable ............c.oceiirvciinsniniiniinninneinsnnsecsinnns 10-55
Figure 10-36. Dimensions for Depth of Connector in front of PLC........ccorviirniniisienemimneiininninne, 10-56
Figure 10-37. C693CBL327/328 CabIES ........ccceeeuencircnireeecetrcereeerenscsssesismissassesssissssesssessonsnssssssnsssssonss 10-57
Figure 10-38. Dimension for Depth of Connector for IC693CBL327/328.........cccoonnrsinvmmmenniniresnennnes 10-58
Figure 10-39. Dimensions for Depth of Connector in front of PLC for Custom Built Cables................. 10-61
Figure 1040. IC693CBL329/330/331/332/333/334 Cables .......cocoereevirinvirismnriisiicnnisesernensseesisressssnans 10-62
Figure 10-41. Dimension for Depth of CONNECLOT.......cccccceveririrenrecee ettt rereesssssisssneses 10-63
Figure 1042. Figure IC693CBL340/341 PTM Interface Cables...........ccceurvnuieiinninmrnnriuereinieneesenennnnne 10-65
Contents anid

. GFK-03560

Page 245 of 436

Q-Pulse Id TMS713 Active 29/01/2014




Billan Street Carina SPS SP265 Backup Generator OM Manual

Contents
Figure 10-43. PTM Component Mounting and Cable CONNECLION..........cc.cueerierereeneereereerenerensseesessceceens 10-65
Figure 11-1. WSI Board for the Workmaster II Computer............ccc.vessenriorrrrerurerennans oo ennenes 11-2
Figure 11-2. Location of WSI in a Series II 90-30 PLC System........occuevteinrencetrieceeneieseeceseeteesesesenesenee 11-2
Figure 11-3. Example of IC690ACC900 Converter CONNECtiON........cccceeeruertrverrernesteressesressessessessessessessens 11-3
Figure 11-4. IC690ACC901 Series 90 SNP Port to RS-232 Adapter..........coceevuevereeerrnecenerreeernresceseecnaenes 114
Figure 11-5. Hand-Held Programmer for the Series 90-30 PLC...........c.ccoeiemrverceetereneninieeerenenserenereenes 11-5
Figure 11-6. Example of PCIF Interface to Series 90-30 VO ........ccvviimiuniereneeereereeenteeeesseenssennsereenes 11-7
Figure 12-1. Hard-Wired MCR Circuit EXample ...........ccocceinieiinininriscnirieneenincsreseeneessssesesessessensssssessses 12-9
Figure 12-2. Allowable Location 0f MOQUIES ..........cceevrerereeeemreriniemnenisinininnsssesssssssesssssnssessessssssessessasaos 12-19
Figure 12-3. Series 90-30 EXaMple LaYOUL ........ccceoeveererrerecereaeessseieseranseseesensesensssesessssersorsesensssnsossses 12-20
Figure 12-4. Recommended PLC Mounting OTientation ..............coeeeeneneccesicssiinensiesieseiscnscseneens 12-21 ‘
e Figure 12-5. Derated PLC Mounting Orientation.........c.ccceveererrereena reernstezasiosneesereessreresassesoneserraren evereees 12-21
Figure 13-1. Relationship of Indicator Lights to Terminal Board Connections............ce.eeveereereerervernerernees 13-1
Figure A-1. Series 90 PLC, RS-422 Serial Port Connector Configuration ............ccoceeeeeeverercenreerenensennenene A-3
Figure A-2. Workmaster RS-232 Serial Port Connector Configuration.............ceeeceeeeeveuereneeureeseseneresennas A4
Figure A-3. IBM-AT/XT SEHAl POI ..........oourvvrereerresnssesssenessssssssssssesssssessssssssssssssssssssssnesssssssassssssssssas A5
Figure A4. IBM-AT (compatibles) Personal Computer to Series 90 PLCs.........cccccvivivcevrrerececreenrene, A9
Figure A-5. Workmaster or IBM-XT (compatibles) Personal Computer to Series 90 PLCs..........cccevnen. A-9
Figure A-6. Typical RS422, Host to PLC Connection, with Handshaking.............cccccorveeermerrceneereennnea. A-10
Figure A-7. Workmaster II/Series 90 PLC Multidrop Connection..............eveeeeeeunurercsserernesesssuenesconsens A-11
Figure A-8. Workmaster/Series 90 PLC Multidrop Connection .........c..cceeueevereneerresenneeseeseserseesessssesens A-12
Figure A-9. IBM-AT/Series 90 PLC Multidrop Connection...............couvururrereineeereseseseeseeseiresseessesesens A-12
Figure A-10. IBM-XT/Series 90 PLC Multidrop CONNECHON.........ccoecerereserecrrerernerensnessressssssesnsesssens A-13
Figure B-1. Front and Rear View 0f CONVETET ...........cceceereeerireetercreeiecnreiessesstssesessssessessssasssssrssssssassesens B-2
Figure B-2. Typical Configuration with Series 90-70 PLC........cc.cocoeeeermrmrrrcnreenisesessesessessssessesesnesssnesens B-3
Figure B-3. Typical Configuration with Series 90-30 PLC.........cccccocermirimrrnenrreneereeteeeseaeseenesecesesnssorees B4 .
Figure B4. RS-422/RS-485 to RS-232 Converter Logic Diagram.........ccccoeierecveersesieseenseeersesseseseesesnenens B-6
Figure B-5. Location of Jumpers for USEr OPtionS ..........cceceveeeeererceerecesrnrmrnssesessssrssssessassssasssssesssscssnsssesees B-7
Figure C-1. Isolated/Repeater CONVETLET ...........cceecceerruenrecrennerenvennscsenns ettt esses oo C-2
Figure C-2. RS422 Isolated Repeater/RS-232 Converter Logic Diagram .............ccoeevevveereneervereeimrensenenns C3
Figure C-3. Example RS-422 Isolated Repeater/RS-232 Converter Connection............cececerervrerereenerrnnene C-5
Figure C4. Simple System Configuration Using the Isolated Repeater/Converter ...........cccceevveerereerennnnes C-6
Figure C-5. Complex System Configuration Using the Isolated Repeater/Converter...........cccoeveeverernene C-6
Figure C-6. Cable A; RS-232 CMM T CONVEILET .........cceeeerrrererenereereecenrenniresssrsssesssessessressessessssessasosesses C-8
Figure C-7. Cable B; RS-422 CMM TO CONVETET .........cccoveerremrernereerenernesesnesersesessssesssssssoressesessssssessensases C-8
Figure C-8. Cable C; RS422 TWiSted Pail............ccoverereecceetrereeieneersrercennnsessessesessesessssessonsssenssnssessesasessos C-9
Figure C-9. Cable D; RS-422 TWiSted Pail........c.coeeceeerecreecrnctintrnee e enreess s stesssssseseseseseesesssesesens C-10
xxvi Series 90™-30 PLC Installation and Hardware Manual — August 2002 GFK-03560Q

Q-Pulse Id TMS713 Active 29/01/2014 ‘ Page 246 of 436




Billan Street Carina SPS SP265 Backup Generator OM Manual

Contents
Figure C-10. Cable E; RS-232 Converter t0 CMM........ccccvcunrerurrnrercnrinmnescseeresesscsnssesseseescsneens reveererens C-10
Figure D-1. Series 90 SNP t0 RS-232 MINICONVETIET .......ccouvcerrrrirecccrsmrrnenasorssresssssaeresssssesssssenssssssssssssessees D-1
Figure D-2. Miniconverter t0 PC-AT ... iicirererercncrrcennres ettt ssssieasssessssisssesssssesssssssessessasnsoness D-3
Figure D-3. Miniconverter to Workmaster I, PC-XT, PS/2 ......ccccccevmirrmreerrrneerrmnrescosssmessisinsinarossssessssens D-3
Figure D4. Miniconverter to 9-Pin Workmaster or PC-XT COmputer........cc.ccoceeeeeceniiriniincnescesesrencecenes D4
Figure E-2. IC690ACCI03 BIOCK DIagIam ........cccvrecerrirrirerirursesneessecseestsecseessamesessestssestenesssssneseneenssssenesns E-3
Figure E-3. RS-485 Port Isolator in PLC NetWork..........ococeemiiomnierieecreneste e snnnsiee. B4
Figure E-4. Mounting Port Isolator to Panel ...........ccoooecercnninnceece e eeeeeoeneeeeeneseesssen E4
Figure E-5. Multidrop Configuration Connecting Devices with 15-Pin Ports and 25-Pin Ports.................. E-5
Figure E-6. Cable for Supplying External Power Through the Port Isolator.............ccoeniivinnnisserninenenns E-6
. Figure H-1. Typical TBQC Terminal BIOCK..........cocoeieinriiierriinierenee st st se e enseeseensss v H-1
D Figure H-2. TBQC Faceplate.............c.iiueinrerevssssionsnnieseosnenessnnnee reveienreseneens veveenns freaesersesennsessessrenas reveeeseeernens H-5- -
Figure H-3. IC693ACC329 TBQC Terminal BIOCK.........ccocceeerimrerrceenireieeneencnernesneseseeseeeesesessesnnsnnases H-6
Figure H-4. IC693ACC330 TBQC Terminal BlOCK.........ccevvieursrrresercrecrtresserseencsssseseesesessesseessessssesensasenes H-7
Figure H-5. IC693ACC331 TBQC Terminal BIOCK.......cccccevereermieremererseraiesennsonesssnnesesssssnsssssessesemsessessessess H-8
Figure H-6. IC693ACC332 TBQC Terminal BIOCK.........c.c.coriemeiirietrieireniccireeeieeesemsensies s sesesessnes H-9
Figure H-7. IC693ACC333 TBQC Terminal BIOCK.......cccooeeuiverrrcceetenceescererseeetstiasnssssssiisnsassseneas H-10
Figure H-8. IC693MDL654 32-Point MOQUIE.........cccrveerermrevenrrrrerennierrrnenseesccsaaesressssassrsesessessesassnssennson H-11
Figure H-9. IC693ACC337 TBQC Terminal BIOCK........ccc.ivevreirereereernrreeseeseeneecenseeneessssssssesssiosisansssseesesns H-13
Figure I-1. Series 90-30 Multidrop EXample...........comieeimineie e I-1
Figure [-2. Multidrop Cable Wiring DIagram .........co.ccceoieeeenrececenenrenieceerere e e esceressisss e sersesssaess I-3
Figure I-3. Connecting CPU and APM to Programmer with IC690CBL714A Cable..........cocoeecvccrrnnanns 14
Figure I-4. Multidrop Arrangement for Series 90-70 TMR Redundant System.........c..ccoeveeiiemcecmrreriienans 14
Figure I-5. Multidrop Arrangement for Series 90-30 Redundant System ............ccooceereeerneienmcieenevisienens I-5
Figure J-1. IC649AEA102 Ethernet 10BASE-T TIANSCEIVET .......cceeeeeeeicrrrerntrceeecsererenreeeneseesenrenesesesssnses J-1
‘ Figure J-2. IC649AEA103 Ethernet 10BASE2 TIanSCEIVET ......ccceeverrrereereernireesuensessesessussesesessessssassssrssssssees J-2
Figure L-1. 44A720084-001 Line Filter Connections to Series 90-30 Power Supply -.....ccccocoeeeeemeeveenecee L-2
Figure L-2. Equivalent Circuit for 44A720084-001 Line Filter............ccecorvuiviminnrrnrncccicncinrccrcnnnes L-2
Figure L-3. 44A720084-001 Line Filter Mounting Dimensions ...........c.couveuiriemneisimsesinnencienisneesssesnnens L-3
Contents _ xxvii

. GFK-03560

Q-Pulse Id TMS713

Active 29/01/2014 Page 247 of 436



Billan Street Carina SPS SP265 Backup Generator OM Manual

Contents

Table 3-1. Rack Number Selection SwitCh SEttings...........cocevreeerivinrrrcereereereseesssieererenesseressessessssnssesenssses 3-13
Table 3-2. Series 90-30 Baseplate COMPATISON..........ccccoermrerrerrereieseerereresneseesessesssesiessessessernensessessessenes 3-22
Table 4-1. POWer SUPPLY COMPATISON..........cevreenversessseeesrsersesssssssasssssssssssssssssssssssmsssssmnssessesssmssessossrnes 4-1
Table 4-2. IC693PWR321 Power Supply Capacities ....c...cueverreereruererrereesrerensesessesesienseersesassessessesesessassesnens 4-2
Table 4-3. Specifications for IC693PWR321 Standard AC/DC Input Power Supply.......cccceveecevvrvesveennsenne 43
Table 4-4. IC693PWR330 Power SUPPLY CapaCitis ....ccceveveererrersrrerrerierieerrssesesssessssesessesmesessssessessasessessens 44
Table 4-5. Specifications for IC693PWR330 High Capacity AC/DC Input Power Supply.........cccccervrurenene 4-5
Table 4-6. IC693PWR322 Power SUPPIY Capacities........cccvcvereereeeeeeeereerrrerisseeseeeeseesesesenessessesessessessmesnons 4-7
Table 4-7. Specifications for IC693PWR322 POWer SUPPIY......c.cevvieemveceeitieeeeeesteeeereeeeeees s saessessseans 4-8
Table 4-8. IC693PWR328 Power Supply Capaciti€s ........ceververecernreerversereererenreressessessssessesssessonssseseeseses 4-10 .

.._Table 4-9. Specifications for IC693PWR328 Power Supply.........c.cceevrmnenene earereeeens desrrereresatetensesenaseresses 411 -~
Table 4-10. IC693PWR331 Power Supply Capacities ........coceveeverreenerreesreresssresresseressessesessessossesessessssessens 4-13
Table 4-11. Specifications for IC693PWR331 POWer SUPPLY....ccccemrereuemeereeirenerreeeeerestreeesseeseeennsnes 4-14
Table 5-1. CPU Firmware and PROM CoOnfigurations..........ccoceveeeeriereenieesnesnsessassesseessessesessssessesnsssessssss 5-6
Table 5-2. EPROM and EEPROM Catalog NUIMDETS .......ccccoevteeemrerrerinecnsesericseersnssreneiessstssesesnasssenssnsssnes 59
Table 5-3. Series 90-30 CPU CAPACILIES .......onoveereeeereeereerrerseeeesesoreseenes bt asa e 5-10
Table 54. Range and Size of User References for CPU Models 311-341 ........c.ooveeeeveeeenrierecicreeenennns 5-11
Table 5-5. Range and Size of User References for CPU Models 350 through 374...........oocceevervvvenrernnne 5-12
Table 5-6. POTt 1 (RS-232) ...t ctrnrerievrereeetesesaeste et ss st e e e sssesasnesesssssestesessentssensanensassesasassons 5-22
Table 5-7. POTt 2 (RS8S5) ..cueecieieeeieecteentenerrerirestssseeseste s e et st ssestssessestesessessssasssstesassanssssnsanesssrsesarsentons 5-22
Table 7-1. IC693DVM300 SPECIfICAtIONS.......cceetrririececrirresrereeresresteessnssessersesssssssassesessnssssessessesessesarsensans 7-13
Table 7-2. IC693DVM300 CONNECHONS. ..........coervererierrereesirserseseesarssnssassessessssesssssensesessesassensosssessessreensans 7-14
Table 7-3. Series 90-30 Discrete /O MOQUIES .........cccoeririeiecinrriiirinenreeenesresesstseseeressessssessesessessssnsseses 7-15
Table 74. Series 90-30 Analog O MOGUIES oo eeseseesseseseessssssssssssessssssssecsseeeeneeenenerens 7-16
Table 8-1. Comparison of TCM302 and TCM303 .......c.oeeiirreeieeneeeentrrnnieseeeseeistete et sesssessesssssenarens 8-39 .
Table 9-1. System Specifications for Series 90-30 State Logic CPUs ...........ccooevreereeeccrcereerrensseesssnennes 9-12
Table 10-1. Series 90-30 Cable Cross-REfErENCE. .......c.cevurierrreereriunrererssesresnrssstesesressessesessersesessesesrssesesens 10-1
Table 10-2. Expansion Port Pin ASSIZNMENLS .........cccecveeeeereeuererenueisistnenesnssesesessssssesssssessassesssssesssssesens 10-25
Table 10-3. Wire List for 32 POInt O CbIES .......occcverecververresssssessssssseessesssssssseesssssssersssssssssssnsone 1040
Table 10-4. Wire List for 24-Pin CONNECIOTS .......ccccccvetrrrrrererrereessecesereesersssersssessesssessesessssssessressosssessssen 1043
Table 10-5. Catalog Numbers for 24-Pin Connector Kits ...........oeevveerrenrerievereinsrerensessessesesssssssessssessenss 1046
Table 10-6. I/O Cable Wire Coding for IC693CBL311 and IC693CBL319........cccoeeveveererresrerirnrrrenns 1047
Table 10-7. I/O Cable Wire Coding for IC693CBL317 and IC693CBL320........cccoceveevereererenrverirennnses 1048
Table 10-8. Catalog Numbers for 24-Pin Connector Kits ..........cccovviveeireieieceneeeeeiisseneecressssssensneseens 10-50
Table 10-9. Wire List for 24-Pin COMNECIOTS .....ovcevveseerersseseessssrsesssssssesssmsesssssssessssmsesssssesssnesess 10-51
Table 10-10. Catalog Numbers for 24-Pin Connector Kits ..............cccovueierereveeereenerereneereereenesenesssesesenss 10-59

xxviii Series 90™-30 PLC Installation and Hardware Manual — August 2002 GFK-0356Q

Q-Pulse Id TMS713

Active 29/01/2014

Page 248 of 436



Billan Street Carina SPS SP265 Backup Generator OM Manual

Contents
Table 10-11. Wire List for 24-Pin CONNECLOTS .....coeeiviriirininiiiintiniitessssisessssisssmssnesieessssessnssassssnssnnse 10-60
Table 10-12. TBQC Cable Cross-Reference Table ..........ccooiiciemeeineereeictiinnicsinssesesasssenensersenees 10-63
Table 11-1. Personal Computer Interface Card Comparison Table..........cccoviuiiiviiiniiiennienennisenrencenenna, 11-7
Table 12-1. Power Supply Feature Comparison Table...........ccocouicirinirnninirnninnnnerresisie e 12-6
Table 12-2. Maximum Number of Modules Per System...........c.coovuienicvininiinniineniniiecniineenreese e 12-11
Table 12-3. Load Requirements (in Milliamps)........cococvimniiinrmnniiiiiiiinnniossseenresensemssensnsesiessssssensas 12-12
Table 13-1. Fuse List for Series 90-30 MOQUIES ........ccorvrrrecnrirrireniniiinincnninisrinesese st stnseesees 13-6
Table 13-2. Spare/RePlacement PATLS..............ccuurrvrereresserearessessrssessssssssssssessssaseassesesssessesesssessssssessosssses 13-7
Table A-1. Connector/Cable SpecifiCations .........ccecvvvnmiiereereiiiiiiiieincneses s e saere s sns s s e nsaesseane A-2
Table A-2. Series 90 PLC, RS-422 Serial Port Pin-out ..........cccecvveeeerreenrmosensesssisinsisnsssssensesensssssssesonns A4
. Table A-3. Workmaster RS-232 Serial Port PINS-0UL..........cccvniernmnnciinsireninninnisne e seeacsssasesesseessesnnas A-5
Table A-4._ IBM-AT/XT Serial Port Pins-out...cc.cceeecnnecesss eantesieneeseestestesstesesnenssannesanentnasranes ssssesseenenne A-6
Table B-1. RS-232 Interface for CONVETTET .........cccouiivnviimietieiriesnientnetetcst e sttt ssseessesesesssanons B4
Table B-2. RS-422/RS-485 Interface for CONVETEr ...........cccciiiiininiiniccetee et B-5
Table B-3. Jumper Configuration for RS-422/RS-485 to RS-232 Converter..........ocveeveememercecennieseninnennne B-8
Table B-4. Specifications for [C690ACCII00 CONVETLET.......cooceruireeririrrreeririinreteeeiereecsessessesseesanssesnns B9
Table C-1. Isolated Repeater/Converter Pin ASSIZNMENLS .......occeviviiiniiiiiiierinrisnsnnsnissnsssenensosessncesenes C4
Table D-1. Miniconverter RS-232 POIt ........cccevrirvrrircncsenreninininiininsis it samesessesssssssssssessnsssessessas D-2
Table D-2. MinCONVETtEr RS422 POI ........ooeveesevsvssvesessessssssssessssessessssessassssesssessasssssssssssssesssssessssssnsons D-2
Table D-3. Miniconverter SPECIfICAtIONS ........cccevvveecrriereenresmsisiiniii ettt se s v e D4
RS-485 CONNECLOTS ......c.oveeieieneeiseerisueseesrencssnessssssssssesesseesmesssstessesssstassesessssssssesasssness snssssnsesessnsanssssssessssssssens E-2
Table H-1. TBQC Terminal Block Selection Table ...........ccovceieeninenmirnminec it H-2
Table I-1. Connector and Cable SPecifiCations ...........cccvreermiinreisiininiinei e eae e s st eaeaee I-2
Table K-1. Standard ASCII (American Standard Code for Information Interchange) Codes...........cccune..e. K-1
Table K-2. AWG to Metric Wire S1z€ CONVEISION .......covvemeciniirinienirniiinceceiecnesesesneneeesnessses e sessensens K-2
’ Table K-3. Celsius to Fahrenheit CONVErSion...........cccerveverrecriisninininisiinene e essmssssssseessss beeaesenas K-3
Table K-4. General CONVETSIONS .........ccceverereesrererseeseerersecssasessiesiessuisissmsssssessessesessmsassrsssesssssnensosessnsnsosses K4
Table K-5. Length EQUIVAIENts.........cocevceeeeecnrerccrerere st sisissiesesesssnsssensnsossrnsasssessesassssnsnsens K-5
Table K-6. Area EQUIVAIENLS ..........cceeeirrierereeeterirenensessesssssesstossisesisismssisssssessessssnssnsssssnsesssssssssssssssssessssses K-5
Table K-7. Volume EQUivalents L..........cccoveeeenircnieicccinnnnsinnsisessetesesissemassaesersessssesessnssonsons K-6
Table K-8. Volume Equivalents IL..........cceereecniinsiniiniiiinnneeesencsnestsseesissesstenessessnsnensenes K-6
‘ GFK-0356Q Contents xxix

Q-Pulse Id TMS713 Active 29/01/2014 ' Page 249 of 436




Chapter

1

Billan Street Carina SPS SP265 Backup Generator OM Manual

Overview of the Series 90-30 PLC

The Series 90™-30 Programmable Logic Controller (PLC) is a member of the GE Fanuc Series 90
PLC family.

e The Basic Parts-of a Series 90-30 PLC. .. C T S

GFK-03560
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The Series 90-30 PLC is very versatile because (1) it is programmable, and (2) it is assembled from
a wide variety of modular, plug-together components. Therefore, by choosing the correct
components and developing an appropriate program, the PLC can be used for an almost unlimited
variety of applications. Although there are many choices of individual hardware components to use
in a system, there are just a few basic categories. Each of these component categories is covered in
detail in a separate chapter in this manual. They are introduced in this chapter so you can see how
they fit together:

Baseplates
Power Supplies
CPUs

1/0 Modules
Option Modules
Cables

Baseplates .

The baseplates are the foundation of the PLC system because most other components mount on
them. As a basic minimum, every system has at least one baseplate, which usually contains the
CPU (in which case, it is referred to as “the CPU Baseplate™). Many systems require more modules
than can be mounted on one baseplate, so there are also Expansion and Remote baseplates that
connect together. The three categories of baseplates, CPU, Expansion, and Remote, are available in
two sizes, 5-slot and 10-slot, named according to the number of modules they can hold.

Power Supply Modules

Every baseplate must have its own power supply. The power supply always mounts in a
baseplate’s left-most slot. There are several power supply models available to meet a variety of
requirements.

1-1
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CPUs

The CPU is the manager of the PLC. Every PLC system must have one. A CPU uvses the
instructions in its firmware and application program to direct the PLC’s operation and to monitor
the system to make sure there are no basic faults. Some Series 90-30 CPUs are built into
baseplates, but most are contained in plug-in modules. In some cases, the CPU resides in a
Personal Computer using a Personal Computer Interface Card that interfaces to Series 90-30 Input,
Output, and Option modules.

Input and Output (/O) Modules

These modules enable the PLC to interface with input and output field devices such as switches,
sensors, relays, and solenoids. They are available in both discrete and analog types.

Option Modules

These modules extend-the eapability of the PLC beyond-the basic-functions. These provide such. =7 "/ .
things as communications and networking options, motion control, high speed counting,
temperature control, interfacing to operator interface stations, etc.

Cables

These connect the PLC components together or to other systems. Many standard prefabricated
cables are available from GE Fanuc. They are primarily used to:

B Interconnect baseplates

® Connect a programmer to the CPU or to an option module

® Connect option modules to field devices or other systems.

Assembling a Basic Series 90-30 PLC System

Let’s assemble, on paper, a basic system using the following components:
B Baseplate

B Power Supply module

® CPU module

B Some I/O modules

We'll start with the baseplate. To keep it simple, we’ll use a 5-slot size. Note that a 5-slot
baseplate actually has six slots, but the power supply slot is not numbered. Note also, that this
baseplate has a CPU slot, which is slot number 1, and it has an expansion connector on the right
end, which is used for connecting to another baseplate if the system has more than one baseplate.
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LOST IF POWER
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/O Bus
@ Expansion
5 Connector

Memory Backup @
Waming Label

CPU Siot (Slot 1)

Figure 1-1. Five-Siot CPU Baseplate

Next, we’ll add a power supply module. It mounts in the unnumbered slot on the left end of the .
baseplate. This slot has a unique connector that will only fit a-power supply module. : e

O pwr
GE Fanuc ©O ok

Series 90.30 O RUN
O pary]

/ HIGH CAPACITY
POWER SUPPLY
OGRAMMABLE CONTROLLER

@l s
1 2=
2l & [

@] @
L2l heoum

24 VDC

OUTPUT
) 0.8A MAX.

PELEETY )

Figure 1-2. Power Supply Module
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Then add a CPU module. A CPU module can only mount in baseplate slot 1, next to the power
supply. Slot 1 has a unique connector that will only fit CPU or special Option modules.

CPU33

Figure 1-3. CPU Module
To finish, we will add some I/O modules to baseplate slots 2 through 5.

L
[ _ ;
=
[1=1)
Figure 1-4. 1/0 Module
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Q-Pulse Id TMS713 Active 29/01/2014 Page 253 of 436




Billan Street Carina SPS SP265 Backup Generator OM Manual

[ TR S e
|
\
\
\
|
\
\
\

NON-CPU SLOTS

X0 -®z>»uxm

Q rem
GE Famuc O ox
Serles 90-30 O Am CPU3
© matr .

High Capachly
Power Supply

12348878
12348070

_® A12343870

SIH] L siasessre”

At2348670

s2348e72
]* | L A12348878

L
2343878
A L

T

SIS|=

Power Supply

|
|
\—x]

‘Wi CNAC ARG

VO Modules

Figure 1-5. Assembling the System
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'Figure 1-6. A Basig Systeﬁ '

When assembled, the system will look like this:

-

Ai!il!l7¥ A1234347 AIISISCYIF A1234587
812345878 [ B12343878 | B12245670 ] B12343878

What else would be needed to make this basic system functional?

To make this basic system functional, you would need:
Mounting. Safe, secure mounting for the PLC in a protective enclosure.

Wiring. This includes properly installed incoming power to the power supply, as well as
wiring from the I/O modules to field devices such as switches, sensors, solenoids, relays, etc.

Program. An application program for the PLC to run. This is developed with GE Fanuc PLC

programming software.

What if the application requires more than five modules?

You could use a 10-slot baseplate, shown in the next picture: .

/

An assembly of baseplate and modules such as this one is called a “Rack.”

---------------------------------------------------------------------
---------------------------------------------------------------

T 1 1 1 T 1 T

Q-Pulse Id TMS713

/O Bus Expansion Connector

Figure 1-7. Ten-Slot Rack
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What if the application requires more than ten modules?

You can add one or more Expansion or Remote racks to this system. Some CPUs can support up to
seven additional racks. If you added seven additional 10-slot racks, you could have 70 more
modules.

Racks are interconnected in a “daisy-chain” cabling arrangement. This interconnection system is
called the “I/O Expansion Bus.” The connections are made from one baseplate’s I/O Bus
Expansion Connector (shown in the figure above) to the next one’s. The I/O Bus Expansion
Cables, shown below, have a double connector on one end to facilitate these connections.

Femate Connector

'Male Connector Male Connector

Figure 1-8. /0 Bus Expansion Cable
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The next figure shows a system that has a CPU baseplate, one Expansion rack and three Remote
racks. Notice that the last rack, the one at the end of the I/O Expansion Bus, must be terminated.
A convenient way of terminating the bus is with an IC693ACC307 1/0 Bus Terminator Plug, as

shown.

l CPLI BASEPI ATE
cPU -
BASEPLATE :l Dg
1Y
EXPANSION
BASEPLATE
—FXBANSION BASEPI £
MAXIMUM DISTANCE
FROM CPU= 50 FEET l:
(15 METERS) 1
—REMNTE BASEP
REMOTE L
BASEPLATE :| [
. N1
'E BASEP
REMOTE
BASEPLATE [
1
REMOTE
BASEPLATE
REMQTE BASEP

MAXIMUM DISTANCE
FROM CPU =700 FEET

{213 METERS)

]

&

[

Figure 1-9. Connecting Expansion and Remote Baseplates

*

&

VO BUS

TERMINATOR
« i‘— PLUG

IC693ACC307

What is the Difference Between Expansion and Remote baseplates?

® "

Q-Pulse Id TMS713

The main factor to consider is distance. How far will the baseplate be from the CPU baseplate? If
the cabling distance from the CPU baseplate is 50 feet (15 meters) or less, use an Expansion
baseplate. The Expansion baseplate is preferable because of its higher communication speed with
the CPU baseplate. However, if a baseplate must be located where it requires a cabling distance
from the CPU rack in excess of 50 feet, an Expansion baseplate will not work - a Remote baseplate
must be used. The limit for a Remote baseplate is a cabling distance of 700 feet (213 meters) from
the CPU baseplate to the farthest Remote baseplate.
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What if | need to cover more than 700 feet (213 meters)?

You can cover much greater distances by using Series 90-30 communications option modules. For |
example, Genius Bus Controller Modules (GBC) can communicate at distances up to 7,500 feet
(2,286 meters) over a shielded twisted-pair cable, as shown in Example 1 below. Or, serial
communications with Communications Coprocessor Modules (CMM) using the RS-485 standard
can cover up to 4,000 feet (1,219 meters), as shown in Example 2 below. And virtually unlimited
communication distances can be attained with modems and telephone lines or radio transmitters.
Also, there are numerous networking options available such as Ethernet or WorldFIP.

Example 1 - GBC Example 2 - CMM
Saeries 90-30 PLC Series 90-30 PLC
L CPY o gl——ﬂ o
q M L 1 P _ q ] L ol
i Shisided, Twisted-Pair Cable, 7,500 \ Serial Cable, 4,000 Feet (1,219 \
1 Foot (2,286 Meters) Maximum Length Metors) Maximum Length
!
Series 90-30 PLC Series 90-30 PLC
. o} fou = o o} feeu My o
il ° il °

N Y, N o,

Figure 1-10. Connecting PLCs Using GBC or CMM Modules
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Installation

This chapter discusses installation details only. Other information about the products such as
hardware descriptions and specifications, is covered in the applicable chapters.

Important Note

Series 90-30 PLCs must be mounted in a protective enclosure.

The installation instructions described in this chapter apply to PLC installations
that do not require special procedures for noisy or hazardous environments. For
installations that must conform to more stringent requirements (such as CE
Mark), see GFK-1179, Installation Requirements for Conformance to
Standards. Also see GFK-0867, GE Fanuc Product Agency Approvals,
Standards, General Specifications.

Receiving your Products - Visual Inspection

When you receive your Series 90-30 PLC system, carefully inspect all shipping containers for
damage that may have occurred during shipping. If any part of the system is damaged, notify the
carrier immediately. The damaged shipping container should be saved as evidence for inspection
by the carrier.

As the consignee, it is your responsibility to register a claim with the carrier for damage incurred
during shipment. However, GE Fanuc will fully cooperate with you if such action is necessary.

Pre-installation Check

After unpacking Series 90-30 PLC racks, cables, modules, etc., record all serial numbers. Serial
numbers are printed on the module packaging. Serial numbers are required to make a claim during
the warranty period of the equipment. All software product registration cards should be completed
and returned to GE Fanuc. See “Module Features™ in this chapter for location of module serial
numbers. See “Common Baseplate Features” in chapter 3 for location of baseplate serial numbers.

You should verify that all components of the system have been received and that they agree with
your order. If the parts received do not agree with your order, call Programmable Control
Customer Service at 1-800-432-7521. A Customer Service representative will provide further
instructions.

If you require assistance with your installation, GE Fanuc’s Technical Support department offers
expert help. Call the support number for your area from the list in Chapter 13, “Maintenance and
Troubleshooting.” The GE Fanuc web site support address is www.gefanuc.com/support/plc.

Warranty Claims

GFK-03560

Q-Pulse Id TMS713

Record the serial number of the defective item and contact your distributor for instructions.
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Working with Series 90-30 Modules

Module Features

Y O

[N | ®
—— . . . L @ - — - > IC693CPUxxx I D . .

CPUMODULE
25 MHZ

Q wm O —®

.
>

.

123456789

@)
W > |
®

123456789

O
0
T
© @ ®
Figure 2-1. Features of Series 90-30 Module ‘
Pivot hook
Circuit board holding tabs (two on each side of module)
Catalog number and description section of label (Includes MAC address for CPU374.)
Certification (UL, CE, etc.) section of label
Module connector - plugs into baseplate backplane connector
Release lever - spring loaded
Ventilation openings in module case (top and bottom)
Front cover holding tabs (two on each side of module)
Front cover (shown) or terminal board (for I/O modules).
. Front cover faceplate or hinged cover for terminal board.
. Lens cap (some modules do not have).
. Lens cap holding tabs (one on each side of module)
. Module label
. Serial Number - used to determine module warranty status. (On some modules, the Serial
Number may be on a small tag on the back of the module.)

PN E LD

Pttt b s \D)
o LN-= O
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Installing a Module

Warming

Do not insert or remove modules with power applied. This could cause the
PLC to stop or malfunction. Injury to personnel and damage to the module
or baseplate may result. Also, attempts to force a module into an improper
slot type will result in damage to the module and/or the baseplate. Modules
will mount in the correct slot type easily, with a minimum of force.

Use the following instructions as a guide when inserting a module into a baseplate slot.

Check that module catalog number matches slot configuration. Each slot is, or will be,
assigned a particular module type during configuration. A Power Supply module must be
installed in the left end unnumbered slot only, and a CPU module and some special Option
modules can only be installed in Slot1 of a CPU baseplate. 1/0 Modules and most Option
modules install in slots numbered 2 and higher.

Grasp the module firmly with terminal board toward you and with rear pivot hook facing
away from you. )

Align the module with the desired baseplate slot and connector. Tilt the module upwards so
that top rear pivot hook of the module engages the baseplate’s top module retainer.

Swing the module downward until the module’s connector engages the baseplate’s backplane
connector, and the release lever on the bottom of the module snaps into place in the
baseplate’s bottom module retainer.

Visually inspect the module to be sure that it properly seated.

e43055A

PIVOT HOOK

0

/\H\
o
BOTTOM RETMN% RELEASE LEVER

BACKPLANE
CONNECTOR ™~

Figure 2-2. Installing a Module
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Removing a Module

Warning

Do not insert or remove modules with power applied. This could cause the
PLC to stop or malfunction. Injury to personnel and damage to the module
or baseplate may result. Also potentially dangerous voltages from user
devices may be present on a module’s screw terminals even though power to
the rack is turned off. Care must be taken any time that you are handling
the module’s removable terminal board or any wires connected to it.

‘ = If the module has wiring, remove the module’s terminal board (NOTE: You do not have to
unwire the terminal board) or cables. The procedure for removing a terminal board is
described later in this section.

»  Locate the release lever at the bottom of the module and firmly press it up, towards the .

module.

m  While holding the module firmly at its top and fully depressing release lever, swing (pivot) the
module upward (release lever must be free of its retaining slot).

m  Disengage pivot hook at the top rear of the module by moving the module up and away from
the baseplate.

243056
PIVOT HOOK

A

N A
x‘\\u\ ‘
PRESS
RELEASE LEVER

Note

Modules in expansion or remote baseplates can be added, removed, or replaced
while the PLC is in RUN mode if power is first removed from the expansion or
remote baseplate. 1/O data to/from this baseplate will not be updated while
power is removed.

Figure 2-3. Removing a Module
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Installing a Module’s Terminal Board

Note: Modules IC693MDL730F (and later) and IC693MDL731F (and later) have special terminal
boards that are equipped with holding screws. For Installation and Removal instructions, please
see the section “Installing and Removing Terminal Boards with Holding Screws” later in this
chapter.

To install a terminal board (circled numbers refer to drawing below):

s Hook the pivot hook @, located on the bottom of the terminal board, to the lower slot on the
module.

a Push the terminal board toward the module @ until it snaps into place.

T m  Open the terminal board cover @ -and ensure that the latch on the module is securely holding
‘ the terminal board in place.

. - Caution | - - S

Compare the module catalog number on the label on the back of the hinged
door (see Figure 2-6) and the label on the side of the module (see below) to
ensure that they match. If a wired terminal board is installed on the wrong
module type, damage to the module may occur when the system is powered up.

Module
Label

REFER TO TEXT FOR
. INSTALLATION PROCEDURE

Figure 2-4. Installing an VO Module’s Terminal Board

' GFK-03560 Chapter 2 Installation 2-5
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2
Ve

Removing a Module’s Terminal Board

To remove a terminal board:

m  Open the plastic terminal board cover.

»  Push up on the jacking lever to release the terminal block.

JACKING 0
LEVER
m  Grasp puli-tab and pull it towards you until contacts have separated from module
housing and bottom pivot hook has disengaged.
PULL 243715
TAB
0
Figure 2-5. Removing a Module's Terminal Board
2-6 Series 90-30 PLC Installation and Hardware Manual — August 2002 ) GFK-0356Q .
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/0 Module Terminal Board Posts

The terminal board has three posts on the left side. The top and bottom posts hold the terminal
board cover in place. The middle post keeps the terminal board wiring in place. If you do not
require it to hold the wiring in place, the middle post can be easily snapped off. (Be careful that you
do not inadvertently snap it off if you need it to keep your wiring in place.)

Installing and Removing Terminal Boards with Holding Screws

Discrete output modules IC693MDL730F (and later) and IC693MDL731F (and later) have a
special terminal board that is equipped with holding screws, shown in the figure below. These
screws prevent the terminal board-to-module connections from deteriorating in applications where
the PLC is subjected to severe vibration .

B ‘A—1”234 5678
B1234 5678

i

I “—— Hinged Cover

W—

Holding Screw @

Removeable Terminal Board — >

SISISIIS[S[QS|S[S]S

f

nn

il

|

®
3

Holding Screw

:

\

Figure 2-6. Terminal Board with Holding Screws

[ Module Catalog Number

s Removing: To Remove these terminal boards, first loosen the two holding screws on the front
of the terminal board, then follow the standard removal instructions in the section “Removing
an /O Module’s Terminal Board.” The holding screws are held captive in the terminal board
and do not have to be completely removed.

- Installing: To install these terminal boards, follow the standard installation instructions in the
section “Installing an I/O Module’s Terminal Board,” then tighten the two holding screws to 8
to 10 inch-pounds (1 Newton-meter) of torque.

Chapter 2 Installation 2-7
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Baseplate Mounting

Warning

Be sure to follow baseplate grounding instructions in this chapter. Failure to
properly ground the PLC can result in improper operation, damage to
equipment, and injury to personnel.

Mounting a Baseplate to a Panel

Use four good-quality 8-32 x 1/2 (4 x 12mm) machine screws, lock washers and flat washers.
Install the screws in four tapped holes. The “Baseplates” chapter has the applicable
dimensions and mounting clearances. Alternately, 10-slot baseplates can be mounted in
standard 19-inch racks by using the appropriate adapter. This is also discussed in the
“Baseplates” chapter.

A vertical mounting orientation is preferred for maximum heat dissipation. Other mounting
orientations will require derating the Power Supply current capabilities. See Chapter 12,
“System Design,” for details.

All baseplates must be grounded. The “Baseplate Safety Grounding™ section of this chapter
has details.

The Rack Number Selection switch must be set on each Expansion or Remote baseplate. A
CPU baseplate does not require this switch. Rack numbers should be assigned by the system
designer. Failure to set the Rack Number Selection switches properly will result in system
malfunction. See the “Baseplates” chapter for details on setting these switches.

Mounting a Baseplate to a 19" Rack

Two optional Baseplate Adapter Brackets allow a 10-slot baseplate to be mounted in a 19 inch
rack. Each baseplate installation requires only one of the adapter brackets.

Q-Pulse Id TMS713

IC693ACC308 Front Mount Adapter Bracket. Used to mount a baseplate to the front face
of a 19” rack. Install the adapter bracket by inserting the tabs at the top and bottom of the
adapter bracket into the corresponding slots at the top and bottom of the plastic baseplate
cover. NOTE: Although Figure 2-7 shows the plastic baseplate cover removed, this is for
illustration purposes only. It is not necessary to remove the cover to install the bracket. With
the bracket in place, insert and tighten the two screws (included with the bracket) through the
back of the baseplate holes into the threaded holes in the bracket.

Series 90-30 PLC Installation and Hardware Manual — August 2002 GFK-03560Q
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m  IC693ACC313 Recessed Mount Adapter Bracket. Used to recess mount a baseplate inside
a 19” rack. A baseplate mounts on the rear panel of this adapter bracket using four 8-32
(4mm) screws, nuts, lock washers, and flat washers. The Adapter Bracket bolts through its
four slotted holes to the face of the 19” rack using applicable hardware (lock washers
recommended).

/cm SIDE OF
BASEPLATE >

Insert two screws (1 &t top; 1 at botton)
————— from back of base unlt through base unit

----- and bracket Tighton screws to secure

bracket to base unit

Note: Baseplate is shown with cover removed for illustration purposes. it
is not necessary to remove the baseplate cover to install the bracket.

Figure 2-7. IC693ACC308 Front Mount Adapter Bracket Installation

Dimensions for rack mounting a 10-slot baseplate with the IC693ACC308 Front Mount Adapter
Bracket are shown in the following figure.

. ; 18.89 g
- (480)
- 18.47
| . (469) v
é .
|8 U B = | L] | = @

. I

|

!

[ |

|

!

I

@] €]

!

] I [ O [ [ [ I [ _

| — T T T LJ [ T U T jum} uJ
DIMENSIONS IN INCHES (MILLIMETERS IN PARENTHESES)
Figure 2-8. Dimensions for 19-inch Rack Mounting Using IC693ACC308 Adapter Bracket
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2
0.160 (4.06) dia. x 4
0.280 (7.1)
I T S u
B R i I - - I — adiBL)
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b 1]
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038 (86— e— ¥ 1 *
Inside I l‘ 16,650 (28) " |
—— e 18.122 (460.3) "
o4z | |
DIMENSIONS IN INCHES (MILLIMETERS IN PARENTHESES)
Figure 2-9. IC693ACC313 Recessed Mount Adapter Bracket
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Grounding Procedures

System Grounding Procedures

. GFK-0356Q
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In addition to the following grounding information, we strongly urge that
you follow all applicable codes that apply to your area. For example, in the

Warmning

United States, most areas have adopted the National Electrical Code

standard and specify that all wiring conform to its requirements. In other
countries, different codes will apply. For maximum safety to personnel and
property you must follow these codes. Failure to do so can mean injury or

death to personnel, damage to property, or both.

Ground Conductors

m  The Series 90-30 PLC system requires proper grounding for correct operation.

Chapter 2 Installation

Figure 2-10. Recommended System Grounding

Active 29/01/2014

SERIES 80-30 MOTOR DRIVES MACHINERY
PLC CABINET AND OTHER
ELECTRICAL

CONTROL
: EQUIPMENT
PROGRAMMING
DEVICE
NOTE
SIGNAL AND POWER
EARTH CENTRAL CONNECTIONS
GROUND GROUND POINT ARE HOT SHOWN

All components of a programmable logic control system and the devices it is controlling must be
properly grounded. This is particularly important for the following reasons.

A low resistance path from all parts of a system to earth minimizes exposure to shock in the
event of short circuits or equipment malfunction.

Ground conductors should be connected in a tree fashion with branches routed to a central
earth ground point, shown.in the figure below. This ensures that no ground conductor carries
current from any other branch. This method is shown in the following figure.

Ground conductors should be as short and as large in size as possible. Braided straps or
ground cables (typically green insulation with a yellow tracer - AWG #12 (3.3 mm?) or larger)
can be used to minimize resistance. Conductors must always be large enough to carry the
maximum short circuit current of the path being considered.

2-11
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Series 90-30 PLC Equipment Grounding

Equipment grounding recommendations and procedures are listed below. These grounding
| procedures must be properly followed for safe, proper operation of your Series 90-30 PLC system.

Baseplate Safety Grounding

The following recommendations are offered, but applicable safety codes for your area or equipment
type should also be consulted. The baseplate’s metal back must be grounded using a separate
conductor; the baseplate mounting screws are not considered to an acceptable ground connection
by themselves. Use a minimum AWG #12 (3.3 mm?) wire with a ring terminal and star lock
washer under the head of one of the baseplate’s two lower mounting holes. These two holes have
openings to the side to allow connecting a wire and ring terminal under the head of 2 mounting
screw. Connect the other end of this ground wire to a tapped hole in the panel that the baseplate is ‘
mounted to, using 2 machine screw, star lock washer, and flat washer. Alternately, if your panel
has a ground stud, it is recommended you use a nut and star lock washer for each wire on the
ground stud to ensure adequate grounding. Where connections are made to a painted panel, the
paint should be removed so clean, bare metal is exposed at the connection point. Terminals and

hardware used should be rated to work with the aluminum baseplate material.
T T T T L J — ] L T T 1 |

NON-CPU SLOTS
AWG #12 or
Larger Wire
o o o o
Alternate location
Screw, Star Lock washer, for Ground connection
Flat Washer, Ring Terminal,
installed in tapped hole.
Paint Removed

From Panel Here

Figure 2-11. Baseplate Grounding

Warning

All baseplates must be grounded to minimize electrical shock hazard.
Failure to do so can result in severe personal injury.
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All baseplates grouped together in a Series 90-30 PLC system must have a common ground
connection. This is especially important for baseplates that are not mounted in the same control
cabinet.

Grounding 19" Rack-Mounted Baseplates

There are two Adapter Brackets used for mounting a 10-slot Series 90-30 baseplate to a 19” Rack.

Regardless of which of the two Adapter Brackets is used, the 19” Rack should be grounded as per

the instructions in “System Grounding Procedures,” including Figure 2-10. (For details on the

Adapter Brackets, see the “Mounting a Baseplate to a 19” Rack” section earlier in this chapter.)
|
|

Nineteen-Inch Rack-mounted PLC baseplates should be grounded according to the guidelines in
the “Baseplate Safety Grounding” section, using a separate ground wire from the PLC baseplate as
shown in the previous figure (Fig. 2-11).

‘ m Ifusing the Recessed Mount Adapter Bracket (IC693ACC313), the ground wire can be
’ “installed as shown in Figure 2-11 with the ground attached to the Recessed Mount Adapter
Bracket. An additional ground wire connecting the Adapter Bracket to a solid chassis ground
on the 19” Rack should be installed. Use the same or equivalent hardware and paint removal
scheme as shown in Figure 2-11.

m Ifusing the Surface Mount Adapter Bracket (IC693ACC308), the ground wire should be . |
run from the baseplate as shown in Figure 2-11, to a solid chassis ground on the 19” Rack. ’ |
Use the same or equivalent hardware and paint removal scheme as shown in Figure 2-11.

Programmer Grounding

For proper operation, the computer (programmer) running the PLC software must have a ground -
connection in common with the CPU baseplate. Normally, this common ground connection is
provided by ensuring that the programmer’s power cord is connected to the same power source
(with the same ground reference point) as the baseplate. If it is not possible to ensure this common
ground scheme, use a port isolator (IC690ACC903) between the programmer and PLC serial
connection. If the programmer ground is at a different potential than the PLC ground, a shock

‘ hazard could exist. Also, damage to the ports or converter (if used) could occur when the
programmer serial cable is connected between the two.

Warning

Failure to follow programmer grounding recommendations could result in
personal injury, equipment damage, or both.

‘ GFK-03560Q Chapter 2 Installation 2-13
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Module Shield Grounding

2-14
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In general, the aluminum PLC baseplate is used for module shield grounding. On some Series
90-30 modules, shield connections to the user terminal connector on the module are routed to the
baseplate through the module’s backplane connector. Other modules, such as CPUs 351, 352, 363,
364, and 374 require a separate shield ground. These are discussed in the next several sections.

Shield Grounding Information for CPUs with External Port Connections

CPUs with external port connections, the 351, 352, 363, 364, and 374 must have a separate shield
ground connection to provide shielding for these ports. Because the design of the ground
connection for the CPU351 and 352 is different from that of the CPU363, 364, and 374, each
grounding method is discussed in a separate section.

CPU351 and 352 Shield Grounding : S

The CPU 351 or 352 module must be connected to frame ground at the slot where it is installed.
Two methods are provided for making this ground connection. Each CPU comes with an EMC
Grounding Kit (44A737591-G01) that contains a ground wire, grounding bracket, and screws.

1. The connection from the CPU to frame ground can be made using the ground wire (part
number 44A735970-001R01) that comes with the module in the EMC Grounding Kit. This
wire has a stab-on connector on one end for connection to a mating terminal on the bottom of
the CPU, and a ring terminal on the other end for connection to a grounded enclosure. Where
the ring terminal contacts a painted enclosure panel, either a star lock washer can be installed
between the terminal and the panel to cut through the paint, or the paint can be scraped away
down to clean, bare metal to ensure a good contact. Note: The star lock washer method is

suitable for a shield ground, but not suitable for a safety ground.

=

CPU351 or 352 .

o #8 TAPPED HOLE
REMOVE PAINT UNDER
BOTTOM OF RING TERMINAL OR INSTALL
CPU NODULE USE 188 STAR LOCK WASHER BETWEE!
STAB-ON MACHINE SCREW NAL P *
CONNECTOR

f MOUNT ON
44ATISETO-001RO1 GROUNDED

ENCLOSURE

Figure 2-12. CPU 351 or 352 - Attaching Shield Ground Wire
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2. The second method, which can be used for systems in noisy environments consists of installing
the green ground wire and the optional grounding bracket (part number 44C715646-001R01).
This bracket attaches to the CPU using two #4 thread-rolling screws (part number
N666P9004B6) and to the grounded enclosure using two #6 thread-rolling screws (part number
N666P13006B6). Two holes must be drilled in the enclosure for mounting this bracket. Also,
if the bracket will be attached to a painted surface, the paint should be removed down to bare
metal under the bracket to ensure good contact between the bracket and the surface. Sec the
next figure.

AAANN
/_/J/ NN /\/\/\/\/\/\/\/"\/\/\/\’\/\’\/\/\[/
CPU351 or 352
7 O
D]/ '
v e | 9 4
44C715646-001R01 ﬂ 4
BRACKET :ARIANJKEI N%%REANEL
/ \ / z MOUNT ON
GROUNDED
ENCLOSURE
E2
THREAD lltJOLIJN':i SCREWS THREAD ggﬁ:n'g SCREWS
N (N6BEP1300688

Figure 2-13. CPU 351 or 352 - Mounting the Shield Grounding Bracket and Wire

Note: When the grounding bracket is used, pin 1 of the cable connector that plugs into the Port 2
connector should not be connected. A metal connector shell must be used on the cable for
this port, and the cable shield must be terminated at the metal shell instead of pin 1 of the
connector.
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CPU363, CPU364, and CPU374 Shield Grounding

The CPU363, CPU364, and CPU374 modules must be connected to frame ground at the slot where
they are installed. Each module comes with a grounding wire for this purpose. These modules do
not support or require the use of a grounding bracket. If the ring terminal on the grounding wire is
to be mounted to a painted surface, remove the paint under the ring terminal to ensure good contact,
or place a star lock washer between the ring terminal and the painted surface. See the next figure.
Note: The star lock washer method is suitable for a shield ground, but not suitable for a

safety ground.

/-/./'/W
CPU363, CPU364,

or CPU374 . I

AN

STABON
CONNECTOR

’ MOUNT ON
AATISSTO-D0TRDY GROUNDED
ENCLOSURE

Figure 2-14. CPU 363, CPU364, or CPU374 - Attaching Ground Wire

Additional Modules with Shield Grounding Requirements

Some of the Series 90-30 Option modules, such as the FIP Remote I/O Scanner (IC693BEM330),

and DSM modules IC693DSM302 and IC693DSM314) also have shield grounding requirements.

These modules come equipped with suitable grounding hardware. Please refer to each module’s

user’s manual for grounding instructions. Appendix G contains a product to publication cross- ‘
reference to help you identify the correct manual.
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General Wiring Guidelines

Waming

In addition to the following wiring suggestions, we strongly urge that you
follow all wiring and safety codes that apply to your area or your type of
equipment. For example, in the United States, most areas have adopted the
National Electrical Code standard and specify that all wiring conform to its
requirements. In other countries, different codes will apply. For maximum
safety to personnel and property you must follow these codes. Failure to do
so can lead to personal injury or death, property damage or destruction, or
both.

. Color Coding Wires

-—-These color codes are commonly used in industrial equipment manufactured in the United States.
They are cited here as a reference. Where they are in conflict with codes that apply to your area or
your type of equipment, you should follow your applicable codes instead. -Besides satisfying code
requirements, wire color coding makes testing and troubleshooting safer, faster, and easier.

m  Green or green with stripe- Ground
m  Black - Primary AC

m  Red - Secondary AC

m  Blue-DC

a  White - Common or neutral

m Yellow - Secondary power source not controlled by the main disconnect. Alerts maintenance
personnel that there may be power present (from an external source) even if the equipment is
disconnected from its main power source.

Wire Routing

‘ To reduce noise coupling among PLC wires, it is recommended you keep electrically noisy wiring, |
such as AC power wiring and Discrete Output Module wiring, physically separated from low-level
signal wiring such as DC and Analog Input module wiring or communications cables. This can be
accomplished by grouping separately, where practical, the following categories of wiring:

m  AC power wiring. This includes the AC input to the PLC power supply, as well as other AC
devices in the control cabinet.

m  Analog Input or Output Module wiring. This should be shielded to further reduce noise
coupling. See the Series 90-30 I/O Module Specifications Manual, GFK-0898 for details.

m Discrete Output Module wiring. These often switch inductive loads that produce noise
spikes when switched off.

m  DC Input Module wiring. Although suppressed internally, these low-level inputs should be
further protected against noise coupling by observing these wiring practices.

m  Communications Cables. Wiring such as Genius Bus or serial cables should be kept away
from noise-producing wiring.

. GFK-0356Q Chapter 2 Installation 2-17
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Where AC or Output wiring bundles must pass near noise-sensitive signal wiring bundles, avoid
running them beside each other. Route them so that, if they have to cross, they do so at a right
angle. This will minimize coupling between them.

Grouping Modules to Keep Wires Segregated

If practical, grouping similar modules together in the PLC racks can help keep wiring segregated.
For example, one rack could contain only AC modules, and a different rack only DC modules, with
further grouping in each rack by input and output types. For smaller systems, as an example, the
left end of a rack could contain Analog modules, the middle could contain DC modules, and the
right end could contain AC modules. ’

Discrete 1/0 Module Connection Methods

s For modules with 16 points or less, the standard method is to use the removable terminal board ‘
- which comes with these modules. The removable terminal board makes it easy to prewire -
field wiring to the user supplied input and output devices, and to replace modules in the field
without disturbing existing field wiring.

m  Some discrete 16-point /O modules can be used with an optional Terminal Block Quick
Connect (TBQC) assembly. This assembly contains a module faceplate, with built-in
connector, that replaces the removable terminal board. The assembly also contains a DIN-rail
mounted terminal block and a cable to connect the module to the terminal block. The
advantage of this method is that it saves about two hours of wiring time per module compared
with hand wiring from a module’s removable terminal board to a user-supplied, panel-mounted
terminal block or strip.

m  Older 32-point /O modules have one 50-pin connector on the front of the module that is either
connected by a cable with a connector on each end to a Weidmuller panel-mounted terminal
block (Weidmuller catalog no. 912263), or is connected by a cable with stripped, tinned leads
to a user-supplied terminal block or strip.

m  Newer 32-point I/O modules have two 24-pin connectors on the front of the module. These
module may be wired in one of three ways. (1) Use a pair of cables (IC693CBL327/328 - see
data sheet in “Cables” chapter) to connect the module to a user-supplied, panel-mounted ‘
terminal block or strip. These cables have a 24-pin connector on one end, and stripped, tinned
leads with wire markers on the other end. (2) Use a pair of dual-connector cables to connect
the module to a Terminal Block Quick Connect (TBQC) terminal block (IC693ACC377). See
Appendix H for details. (3) Make your own custom cables. Instructions are found in the
IC693CBL327/328 data sheet in Chapter 10.

Connections to /O Module Terminal Boards

Series 90-30 PLC I/O terminal boards have either 10 or 20 screw terminals that will accept from
two AWG #22 (0.36 mm?) to two AWG #16 (1.3 mm?), or one AWG #14 (2.1 mm?) copper 90°C
(194°F) wire(s). Each terminal can accept solid or stranded wires, but the wires into any given
terminal should be the same type (both solid or both stranded) to ensure a good connection. Wires
are routed to and from the terminals out of the bottom of the terminal board cavity. The suggested
torque for the 1/0 terminal board connection screws is from 9.6 in-Ibs to 11.5 in-lbs (1.1-1.3
Newton-meters).

2-18 Series 90-30 PLC Installation and Hardware Manual — August 2002 ~ GFK-0356Q .
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For 24 volt DC input modules, an internal 24 volt power connection is provided on the terminal
board to supply a limited number of input devices. Also, a 24 volt DC output is available on the
power supply module’s terminal board to supply a limited number of output devices.

Terminal Block Quick Connect Installation for 16-Point Discrete Modules

The Terminal Block Quick Connect (TBQC) Assembly is an option for certain Series 90-30
discrete I/O modules. See Appendix H for more information.

s Remove standard terminal board from module.
s Install TBQC faceplate (it has a 24-pin connector).

a  Mount the TBQC terminal block. It has a 24-pin connector and a terminal strip, and mounts_
on a standard 35 mm DIN-rail.

m  Connect a TBQC cable between the TBQC faccplate connector on the module and the
connector on the TBQC terminal block. )

m  Wire I/0 devices to the terminal block.

Installation of 32-Point Discrete, 50-Pin Connector Modules

| . GFK-0356Q
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These 50-Pin modules are an older design and are not generally used on new systems, unless to
fulfill standardization requirements. They are mainly used as replacements for existing
installations. For new installations, we recommend the dual 24-pin connector style because they
have additional features not found on the older modules (LED indicators, TBQC), and it is much
easier to fabricate custom-length cables for them. Installation information is provided here for the
convenience of those still using these modules.

Using Weidmuller #912263 Terminal Block

Note: The TBQC is not available for these modules, but you may purchase a Weidmuller #912263
from your electronics distributor for this application.

m  Mount the Weidmuller#912263 terminal block. It has a 50-pin connector and a terminal strip,
and mounts on a standard 35 mm DIN-rail.

m  Connect an IC693CBL306/307 cable between the module’s faceplate connector and the
connector on the Weidmuller terminal block. See Chapter 10 for cable data.

m  Wire I/O devices to the terminal block. See the Series 90-30 PLC I/O Module Specifications
Manual, GFK-0898, for pin-out information.

Chapter 2 Installation 2-19
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Using a Generic Terminal Block or Strip

Mount terminal block/strip to the enclosure panel.

Connect an IC693CBL308 or 309 cable, or a custom made cable, to the module’s faceplate
connector and wire the stripped ends of the cable to the terminal block/strip. See Chapter 10
for cable data.

Wire 1/O devices to the terminal block/strip.

Direct Method

Connect an IC693CBL308 or 309 cable, or a custom made cable, to the module’s faceplate
connector and wire the stripped ends of the cable directly to the field devices. See Chapter 10
for cable data. See the Series 90-30 PLC I/O Module Specxﬁcatlons Manual, GFK-0898, for

- pin-out information:— - -

Installation of Discrete 32-Point, Dual 24-Pin Connector Modules

2-20

Q-Pulse Id TMS713

Using a TBQC

Mount two TBQC terminal blocks. Each has a 24-pin connector and a terminal strip, and
mounts on a standard 35 mm DIN-rail.

Connect a pair of TBQC cables (IC693CBL329 - 334) between the module’s faceplate
connector and the connectors on the two TBQC terminal blocks. Note that both a right side
and left side cable is required. See Appendix H for a list of cables.

Wire I/O devices to the terminal blocks. See the Series 90-30 PLC 1/O Module Specifications
Manual, GFK-0898, for pin-out information.

The Terminal Block Quick Connect (TBQC) Assembly is an option for certain Series 90-30
discrete I/O modules. See Appendix H for more information.

With a Generic Terminal Block/Strip

Series 90-30 PLC Installation and Hardware Manual — August 2002

Mount terminal block/strip to the enclosure panel.

Connect an IC693CBL327/328 cables, or a custom made cables, to the module’s faceplate
connectors, and wire the stripped ends of the cables to the terminal block/strip. Note that both
a right side and left side cable is required. See Appendix H for a list of cables. See Chapter 10
for cable data sheets.

Wire I/O devices to the terminal block/strip. See the Series 90-30 PLC I/O Module
Specifications Manual, GFK-0898, for pin-out information.
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Direct Method

m Connect an IC693CBL327/328 cable, or a custom made cable, to the module’s faceplate
connectors, and wire the stripped ends of the cable directly to the field devices. See Chapter
10 for cable data. See the Series 90-30 PLC I/O Module Specifications Manual, GFK-0898,
for pin-out information.

General Wiring Methods for Analog Modules

Analog Input Module Wiring Methods

. GFK-03560Q
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Twisted, shielded instrumentation cable is strongly recommended for analog module input or
output signal connections. Proper grounding of the shield is also important. For maximum
electrical noise suppression, the cable shield should only be grounded at one end of the cable. For
Input modules, ground the end that is in the noisiest environment (which often is at the field device
end). For Output modules, ground at the module end. See GFK-0898, Series 90-30 PLC I/O
Module Specifications, for more shield grounding information.

Correcting electrical noise problems can sometimes be a trial-and-error routine. However, in

general, it is generally best to ground the cable shield as close to the source of the noise as possible,

which is usually at the device end. In troubleshooting noise problems, sometimes it is beneficial to

experiment with the shield grounding point location. Remember, the cable shield should be

grounded at one end only. Also, it is best to keep the length of stripped cable leads as short as |

_possible to minimize the length of unshielded conductors that will be exposed to the noisy

environment. See the Series 90-30 PLC I/O Module Specifications Manual, GFK-0898 for |
additional details. ‘

Using a Generic Terminal Block or Strip
m Mount a terminal strip inside the control enclosure and run a shielded cable from the terminal
strip to each input circuit on the module’s terminal board terminals.

m  Connect each cable’s shield to the metal panel next to the terminal strip. Do not connect the
shields at the module end (cut shield off at module end of cable and insulate with shrink
tubing).

m  Wire the field device to the terminal strip with a shielded cable, grounding the shield at the
device end only (cut shield off at terminal strip end of cable and insulate with shrink tubing).
Also, keep the length of exposed (outside of shield) leads at the terminal strip and device ends
as short as possible.

Direct Method

m  Run a shielded cable from the field device (transducer, potentiometer, etc.) directly to the
module.

m  Connect the conductors to the applicable screws on the module’s terminal board.

|
|
|
|
|
|
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s Ground the shield at the field device end, exposing a minimum amount of conductor to the
noisy environment. Do not connect the shield at the module end (cut shield off at module end
of cable and insulate with shrink tubing).

TBQC not Recommended for Analog Modules

The Terminal Block Quick Connect (TBQC) Assembly is not recommended for use with analog
modules due to cable shielding requirements.

Analog Output Module Wiring

General

“~Each output should be connected using a"good-quality shielded wire with the cable shield grounded - - -
at the module end. See GFK-0898, Series 90-30 PLC I/O Module Specifications, for more
information.

Using a Generic Terminal Block or Strip

m  Mount a terminal strip inside the control enclosure and run a shielded cable from the terminal
strip to each output circuit on the module’s terminal board terminals.

s Ground each cable’s shield at the module end only. Do not connect the shields at the terminal
strip end (cut shields off at terminal strip end of cables and insulate with shrink tubing).

m  Wire the field device to the terminal strip with shielded cables, grounding the shields at the
terminal strip end only (cut shields off at field device end of cables and insulate with shrink
tubing). Also, keep the length of exposed (outside of shield) leads at the terminal strip and
device ends as short as possible.

Direct Method . ‘

s Run a shielded cable from each field device (transducer, potentiometer, etc.) directly to the
module.

m  Connect the conductors to the applicable screws on the module’s terminal board.

as  Ground the shield at the module end only, exposing a minimum amount of conductor to the
noisy environment. Do not connect the shield at the device end (cut shield off at device end of
cable and insulate with shrink tubing).

TBQC not Recommended for Analog Modules

The Terminal Block Quick Connect (TBQC) Assembly is not recommended for use with analog
modules due to cable shielding requirements.
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Power Source Connections

AC Input Wiring to AC/DC Power Supplies

Warning

If the same AC power source is used to provide AC power to other baseplates
in a Series 90-30 PLC System, ensure that all AC input connections are
identical at each rack. Do not cross Line 1 (L1) and Line 2 (L2). A resulting
difference in potential can injure personnel or cause damage to equipment.
Each baseplate must be connected to a common ground.

Ensuré that the protective cover is installed over all terminal boards.
During normal operation with an AC power source either 120 VAC or 240
VAC is present on the AC Power Supply. The cover protects against

accidental-shock hazard which could .cause severe or fatal injury to the et

operator or maintenance personnel.

Both the Standard (IC693PWR321) and High Capacity (IC693PWR330) AC/DC power supplies
currently have six terminals for user connections. Early versions of some Series 90-30 power
supplies had five terminals (see next figure). The wiring methods for both five-terminal and six-
terminal types is similar, except that step 3 below does not apply to the five-terminal type.

The power supply terminal boards will accept one AWG #14 (2.1 mm?) or two AWG #16 (1.3
mm?) copper 75_ C (167_F) wires. Each terminal can accept solid or stranded wires, but the wires
in any given terminal should be the same type. The suggested torque for the power supply terminal
board is 12 in-Ibs (1.36 Newton-meters). Open the door protecting the terminal board and make
the following connections from the AC power source, and ground connections (system grounding
requirements are described in detail later in this chapter).

1. These are wide range supplies that can operate from an AC power source within the nominal
range of 100 VAC to 240 VAC at 50/60 Hz. This may vary -15% to +10% for a total
maximum range of 85 VAC to 264 VAC. These are auto-ranging supplies that do not require
jumper or switch settings for selection of power source voltage.

2. Connect the hot and neutral wires or lines L1 and L2 to the upper two terminals on the
terminal board. Connect the safety ground wire to the ground terminal, which is the third
terminal from the top, and is marked with a ground symbol.

3. For power supplies with six terminals, the factory jumper between the 3rd and 4th terminals
(see figure below), should be left in place for normal installations. However, this jumper must
be removed and external surge suppressors installed in instaliations with a “Floating Neutral”
input. Please see the section “Special Instructions for Floating Neutral (IT) Systems” later in
this chapter for details.

4. Afier all connections to Power Supply terminal board have been completed, the protective
cover plate should be carefully reinstalled.

Chapter 2 Installation 2-23

Active 29/01/2014 Page 281 of 436



Billan Street Carina SPS SP265 Backup Generator OM Manual
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Input Power I @J ﬁ‘:: Input Power l@ I ﬁ::
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2l D] 24 VDC Output 2, ‘;,Ec;r
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0.8A MAX.
Six-Terminal Board Five-Terminal Board

Figure 2-15. Power Supply Terminal Boards

7 " Power Supply Overvoltage Protéction Devices T T T T T R T e

The overvoltage protection devices for this power supply are connected internally to pin 4 on the
user terminal board. This pin is normally connected to frame ground (pin 3) with the supplied
jumper strap which is installed at the factory. If overvoltage protection is not required or is
supplied upstream, this feature can be disabled by leaving pin 4 unconnected by removing the
jumper strap. Also, this jumper must be removed and external surge suppressors installed in
installations with a “Floating Neutral” input, please see the following section “Special Instructions
for Floating Neutral (IT) Systems” later in this chapter.

If you want to Hi-pot test this supply, overvoltage protection must be disabled during the test by
removing the terminal board strap. Re-enable overvoltage protection after testing by reinstalling
the strap.

a47088

N

3 ”L;mme Ground
Jumper Strap Connects
Overvoltags Protection
Devices to Frame Ground
4

Screw Terminals on Terminal Board

Figure 2-16. Overvoltage Protection Devices and Jumper Strap
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Special Installation Instructions for Floating Neutral (IT) Systems

When the AC input power supplies listed below are installed in a system where the Neutral line is
not referenced to Protective Earth Ground, these special installation instructions must be followed
to prevent damage to the power supply.

IC693PWR321S (or later version)
1C693PWR330A (or later version)

Definition of Floating Neutral Systems

A Floating Neutral System is a system of power distribution wiring where Neutral and Protective
Earth Ground are not tied together by a negligible impedance. In Europe this is referred to as an
. IT system (see IEC950). In a Floating Neutral System, voltages measured from input terminals to

e e e+ e - PrOtECtIVE €arth ground may exceed the 264 Volts AC maximum input voltage specified.in the. .

power supply specifications in Chapter 24in this manual.

Example of Floating Neutral System
Z u
N
_| PE

This system must be installed using the special installation instructions on the following page.

Systems in which one leg of the power distribution wiring is tied to Protective Earth or a tap
between two legs of the power distribution wiring is tied to Protective Earth are not Floating
Neutral Systems.

. Examples of Non-Floating Neutral System

? L1 L L1
— N N/PE L2
En—— PE PE

These non-floating neutral systems do not require these special installation instructions.
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Use These Special Installation Instructions for Floating Neutral Systems

1. The input power terminals should be wired according to the instructions in the “AC Power
Source Connections” section of this chapter.

2. The factory installed jumper between terminals 3 and 4 of the Power Supply module must be
removed if using one of the Power Supplies that have this feature. See the “Overvoltage
Protection Devices” section of the “Power Supplies” chapter for details.

|
|
|
i
|
| 3. Voltage surge protection devices, such as MOVs, MUST be installed between the following

terminals:

m From L1 to earth ground

m  From L2 (Neutral) to earth ground

The voltage surge devices must be rated such that the system is protected from power line .
“transients that exceed Line voltage + 100V +(N-PE)yx B

The expression N-PE refers to the voltage potential between neutral and Protective Earth (PE)
ground.

For example, in a 240 Volt AC system with neutral floating 50V above earth ground, the transient
protection should be rated at:

240V + 100V +50V = 390V
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DC Power Source Connections

DC Input Wiring to AC/DC and DC-Only Power Supplies

DC Input power can range from 12 to 30 VDC for the 24 VDC supply, 18 to 56 VDC for the 24/48
VDC supply or 100 to 150 VDC for the 125 VDC supply. All Series 90-30 power supplies have
DC input capabilities. The following connection information applies to all of them:

Connect the + and - wires from the power source to the top terminals on the terminal board (+ to
the top terminal, - to the second terminal). Connect the third terminal from the top to system
ground. - - - )

® ;i voc output (Al Supplies)

The bottom two terminals are connected to the isolated 24 volt DC output that can be used to
supply power to input circuits (within power limitations of the supply).

Warning

If the same DC input power source is used to provide power to two or more
power supplies in a Series 90-30 PLC System, ensure that connection
polarity is identical at each rack (top terminal + and second terminal -). Do
not cross the Positive (+) and Negative (-) lines. A resulting difference in
potential can injure personnel or cause damage to equipment. Also, each
baseplate must be connected to a common system ground, described earlier
in this chapter.
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Basic Installation Procedure

Note: Series 90-30 PLCs must be mounted in a protective enclosure. The enclosure should be
capable of properly dissipating the heat produced by all of the devices mounted inside it.
For details on calculating heat dissipation, refer to Appendix F.

The system design, which includes producing the layout and wiring drawings, should be completed
before beginning the installation procedure. This section offers a basic step-by-step approach to
installing a Series 90-30 PLC system. Some steps refer to earlier sections of this chapter for
additional details. An attempt was made to place the steps in an order that will make the process as
efficient as possible. However, due to the wide variance in system designs, this order may not be
the most efficient for your system, so you may wish modify this procedure to fit your needs.

1. Gather the schematics, layouts, prints, and other information for the job. .
e A e e . _Warming . _ .

To avoid the possibility of electrical shock to personnel or damage to your
PLC, we recommend that you shut off all power to the system before
mounting and wiring the PLC. Also, keep all electronic components away
from the area while drilling and tapping to keep metal chips and filings out
of these sensitive components.

2. From the layout drawing, determine where the baseplate(s) will be mounted. Lay out the hole
locations, either using the dimensions given on your layout drawing or from the “Baseplates”
chapter of this manual.

3. Mark the hole locations for the baseplate safety ground wire (see “Baseplate Safety Ground” in
this chapter).

4. Mark the hole locations for module shield ground connections (if any). See “Module Shield
Ground” (and accompanying sections) in this chapter for instructions.

5. Finish laying (marking hole locations) out the rest of the system. This includes any terminal
blocks you will be using. DIN-rail mounted terminal blocks for some of the 32-point I/O
modules are manufactured by Weidmuller. DIN-rail mounted GE Fanuc Terminal Block
Quick Connect (TBQC) assemblies are opﬁonal for some of the 16-point and 32-point discrete ‘
1/0 modules. If using these TBQCs, refer to Appendix H for data. Also, APM and DSM
modules use DIN-rail mounted terminal blocks.

Note

We recommend drilling and tapping all holes before mounting any components.
This will avoid getting chips and filings in the components.

6. Drill and tap the marked holes. For baseplate mounting, use 8-32 or 4mm size.

7. Mount the baseplates. Use good quality 8-32 x 1/2 inch or 4 x 12mm size screws. We
recommend using star lock washers and flat washers under the screw heads (star lock washer |
should be located between screw head and flat washer) to ensure a tight baseplate ground
connection, and to keep the screws from loosening. Connect each baseplate ground wire as
shown in the “Baseplate Safety Ground” section of this chapter.

8. If you have Expansion or Remote racks, determine the correct rack number for each one, then
set the rack numbers using the Rack Number Selection dual in-line.package (DIP) switch on

2-28 Series 90-30 PLC Installation and Hardware Manual — August 2002 GFK-03560 .
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switches. Rack numbers should be assigned by the system programmer because they
correspond to system configuration settings and program memory addressing.

9. If you have more than one baseplate (rack), connect the 1/O Bus Expansion Cables between
the I/O Bus Expansion Connectors, which are located on the right end of the baseplates. The
cables are connected in a “daisy-chain” arrangement from onc baseplate to the other. This is
made possible by the fact that the cables have a dual connector on one end. Therefore, when
the cable is plugged into a baseplate connector, the second connector on that end of the cable
provides a socket for connecting to the next cable. The data sheet for the I/O Bus Expansion
cables (IC693CBL300 etc.) in the “Cables” chapter has sample wiring figures.

' the baseplate. Please refer to the “Baseplates” chapter for details on setting these DIP

10. On the last /O Bus Expansion Connector, plug in an /O Bus Expansion Terminator, Catalog
Number 1C693 ACC307 (unless using a cable with built-in terminator resistors, which would
either be GE Fanuc cable-IC693CBL302, or your own custom-built cable).

. 11. Install the modules in their correct slots using your system layout drawings. (The label on the
side of each module identifies the module type and catalog number.) Refer to the section
“Installing Modules™'if you'are not familiar with how to do this. ® =~ =~ ===+ =

N

12. Connect cables to Option modules. Route cables away from noise-producing wires. See the
”Wire Routing” section of this chapter.

13. Be sure to follow the information in the “Wiring Guidelines” section of this chapter to protect
the system from electrical noise. Install the power wires to the Power Supply and I/O
modules:

m  1/O modules with removable terminal boards. You can wire the terminal boards in-
place on the modules or remove them from the modules before wiring. Although
removing them may help make wiring easier (a previous section “Working with
Removable Terminal Boards” shows how to remove a terminal board), care should be
taken to avoid mixing them (each terminal board has the catalog number of the module
printed on it, and the hinged cover has a wiring diagram for that module type). If you are
using wire duct, routing each module’s wires through the opening in the duct directly
under the module will help to keep each terminal board in its correct position.

m /O Modules with terminal blocks. Some modules use terminal blocks that mount to the
| enclosure panel. This includes all 32-point modules and, can include other I/O modules if
. they are fitted with the optional Terminal Block Quick Connect Assembly. Connect the
terminal blocks to the connectors on the modules with the provided cables.

14. Connect the signal (switches, sensors, solenoids, etc.) wires to the terminal boards, or terminal
blocks/strips. If wiring to terminal boards, these can be removed for ease of wiring, if desired.
See the section “Removing a Module’s Terminal Board.”

15. When finished wiring the UO terminal boards (if used and if you removed them for ease of
wiring), re-install them on the modules, being careful to match each one with the correct
module.

. GFK-03560 Chapter 2 Installation 2-29
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@
ESTABLISHED 1981

® DIESEL STANDBY GENERATOR

'LOCAL CONTROL PANEL

FUNCTIONAL DESCRIPTION
. | FOR

Brisbane City Council
19th May 2003

®
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ABBREVIATIONS

|
|
|
Gl Generator 1 Diesel
|
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1.  GENERAL

‘ 1.1. The PLC for the above operation is a GE Fanuc IC693CPU350. This

| program has been designed for the use on G1. The operation below controls
G1.

1.2. A mode selector switch selects how G1 shall operate :
1.2.1. Off
1.2.2. Manual Mode
1.2.3. Test Mode.

' 1.2.4. Automatic Mode.

2. MANUAL MODE

2.2. . Select this operation by turning the AUTO — TEST — MAN- OFF selector

|
‘ 2.1. To operate G1in MANUAL Mode.
switch to the MANUAL position.
2.3. Press the MANUAL START push button to start the generator.
2.4.  The generator will begin to crank.

24.1. Ifitfails to start within the 10 seconds, the starter motor is stopped and
a delay of 10 seconds before it will attempt to restart.

. 2.4.3. If it fails to start on the third attempt, the generator is locked out on
FAIL TO START Alarm.

2.4.4. When the generator starts, the starter motor is stopped by a stop

|
| 2.42. The generator set is allowed 3 attempts to start.
cranking input which measures the speed of the generator.

2.4.5. Once the generator has started, there is a 10 second time delay for
the oil pressure to stabilise.

2.4.6. If the oil pressure is not up to pressure after the 10 second time delay,
the generator shall shut down on LOW OIL PRESS Alarm.

24.7. Once the generator is running there is a 5 second warm up time
before it is ready to accept load.
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2.5. To Manual Transfer to Generator in the MANUAL Mode.

2.5.1.

2.5.2.

2.5.3.

2.54.

2.55.

2.5.6.

Start the generator and wait for the generator to run up to speed and

voltage and ready to accept load.

Press the MANUAL TRANSFER TO GEN push button.
The MAINS ATS shall Open.

After a 30 second delay the GEN ATS shall Close.

If the MAINS ATS fails to Open.

2.5.5.1. After a 5 second delay an Alarm shall be generated and the
MAINS CONNECTED indicator shall flash to indicate the
Alarm.

2.5.5.2. The system shall return back to MAINS ATS operation.
If the GEN ATS fails to Close.

2.5.6.1. After a 5 second delay an Alarm shall be generated and the
GENERATOR CONNECTED indicator shall flash to indicate
the Alarm.

2.5.6.2. The system shall return back to MAINS ATS operation.

2.6. To Manual Transfer to Mains in the MANUAL Mode.

26.1.
2.6.2.
2.6.3.
2.64.

2.6.5.

2.6.6.

Q-Pulse Id TMS713

The GENERATOR ATS is Closed.

Press the MAN TRANSFER TO MAINS push button.
The GEN ATS shall Open.

After a 30 second delay the MAINS ATS shall Close.

If the GEN ATS fails to Open.

2.6.5.1. After a 5 second delay an Alarm shall be generated and the
GENERATOR CONNECTED indicator shall flash to indicate
the Alarm. ’

2.6.5.2. The system shall return back to GEN ATS operation.

If the MAINS ATS fails to Close.
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2.6.6.1. After a 5 second delay an Alarm shall be generated and the
MAINS CONNECTED indicator shall flash to indicate the
Alarm.

2.6.6.2. The system shall return back to GEN ATS operation.
27. To stop the generator in the MANUAL Mode.

2.7.1. When the generator is running, it may be stopped by pressing the
MANUAL STOP push button.

2.7.2. If the generator is still GEN ATS operation. The MANUAL TRANSFER
TO MAINS is initiated.

o 2.7.3. When the GEN ATS is Open, the generator will enter the cool down
' » ‘ time of 1 second.

2.7.4. After the cool down time, the generator will shut down.

2.7.5. Once the generator has shut down there is a 15 second delay before it
" may be restarted. This is to ensure the engine has mechanically
stopped.
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i 3. NON-PERMANENT SITE, MANUAL MODE

3.1. Tooperate Glina Non-Pefmanent Site Location in MANUAL Mode.

3.2.  Connect the generator cables to the site generator CB ensuring the site
generator CB is OFF. See BCC procedures.

| 3.3. A plug with shorting links is required to be installed. It is required to be
| ‘plugged into the 27 Pin Station Plug.

3.3.1. Pins 11 and 12 are required to be connected. This is to indicate that
the Mains ATS is Closed. If they are not connected a MAINS ATS
Alarm shall be indicated.

3.4. Select from the AUTO — TEST — MAN- OFF selector switch to the MANUAL

position. .
3.5. Press the MANUAL START push button to start the generator.

3.6. The generator will begin to crank.

3.6.1. If it fails to start within the 10 seconds, the starter motor is stopped and
a delay of 10 seconds before it will attempt to restart.

3.6.2. The generator set is allowed 3 attempts to start.

3.6.3. If it fails to start on the third attempt, the generator is locked out on
FAIL TO START Alarm.

3.6.4. When the generator starts, the starter motor is stopped by a stop
cranking input which measures the speed of the generator.

3.6.5. Once the generator has started, there is a 10 second time delay for
the oil pressure to stabilise. .

3.6.6. If the oil pressure is not up to pressure after the 10 second time delay,
the generator shall shut down on LOW OIL PRESS Alarm.

3.6.7. Once the generator is running there is a 5 second warm up time
before it is ready to accept load.

3.7. To connect the generator to the site load.

3.7.1. Manually switch over to the generator supply via the site CB’s. See
BCC procedures.

3.7.2. Do not use the MANUAL TRANSFER TO GEN or the MAN
TRANSFER TO MAINS push buttons.
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3.8.

3.9.
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To disconnect the generator from the site load.

3.8.1. Manually switch over to the mains supply via the site CB’s. See BCC
procedures.

3.8.2. Do not use the MANUAL TRANSFER TO GEN or the MAN
TRANSFER TO MAINS push buttons.

To stop the generator in the MANUAL Mode.

3.9.1. When the generator is running, it may be stopped by pressing the
MANUAL STOP push button.

3.9.2. The generator will enter the cool down time of 1 second.

3.9.3. After the cool down time, the generator will shut down.

3.9.4. Once the generator has shut down there is a 15 second delay before it
may be restarted. This is to ensure the engine has mechanically
stopped.
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4.  TEST OPERATION

4.1. To operate the generator in the TEST Mode.

42. Select this operation by turning the AUTO — TEST — MAN- OFF selector
switch to the TEST position.

4.3. If the selector is changed to MAN while the generator is operating on TEST,
the system shall change to MANUAL TRANSFER TO GEN.

44. The generator shall begin to crank.

44.1. Ifitfails to start within the 10 seconds, the starter motor is stopped and
a delay of 10 seconds before it will attempt to restart.

4.4.2. The generator is allowed 3 attempts to start. .

443, Ifitfails to start on the third attempt, the generator is faulted on FAIL
TO START Alarm.

4.5.  When the generator starts, the starter motor is stopped by a stop cranking
input which measures the speed of the generator.

4.6. The MAINS ATS shall Open.

4.7.  Once the generator has started, there is a 10 second time delay for the oil
~ pressure to stabilise.

4.8. If the oil pressure is not up to pressure after the 10 second time delay, the
generator shall shut down on LOW OIL PRESS Alarm.

‘ 4.9. Once the generator is running there is a 5 second warm up time before it is
ready to accept load.

4.10. After the warm up time has expired and the MAINS ATS has been open for
30 seconds the GEN ATS shall Close.

| 4.11. If the MAINS ATS fails to Open.

4.11.1. After a 5 second delay an Alarm shall be generated and the MAINS
CONNECTED indicator shall flash to indicate the Alarm.

4.11.2. The system shall shut down and return back to MAINS ATS operation.
4.12. If the GEN ATS fails to Close.

~
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4.12.1. After a 5 second delay an Alarm shall be generated and the
GENERATOR CONNECTED indicator shall flash to indicate the
Alarm.

4.12.2. The system shall shut down and return back to MAINS ATS operation.
To stop the generator in the TEST Mode. '

4.13.1. Select this operation by turning the AUTO — TEST — MAN- OFF
selector switch to the AUTO or OFF position.

4.13.2. The GEN ATS shall Open.
4.i3.3. After a 30 second delay the MAINS ATS shall Close.
4.13.4. If the GEN ATS fails to Open.

4.13.4.1.After a 5 second delay an Alarm shall be generated and the
GENERATOR CONNECTED indicator shall flash to indicate
the Alarm.

4.13.4.2.The system shall return back to GEN ATS operation.
4.13.5. If the MAINS ATS fails to Close.

4.13.5.1.After a 5 second delay an Alarm shall be generated and the
' MAINS CONNECTED indicator shall flash to indicate the
Alarm. '

4.13.5.2.The system shall return back to GEN ATS operation.

4.13.6. When the GEN ATS is Open, the generator will enter the cool down
time of 5 minutes.

4.13.7. After the cool down time, the generator will shut down.

4.13.8. If a Mains Failure occurs during the cool down period the generator
shall transfer back to the GENERATOR ATS without shutting down.

4.13.9. Once the generator has shut down there is a 15 second delay before it
may be restarted. This is to ensure the engine has mechanically
stopped.
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5.  AUTOMATIC OPERATION

5.1. .To operate the generator in the AUTO Mode.

5.2. Select this operation by turning the AUTO — TEST — MAN- OFF selector
switch to the AUTO position.

5.3. The Phase Failure Relay from the clients switch board shall give a Start
Signal for the generators to run.

5.4. The Remote Start Command.
5.4.1. The generator shall begin to crank.

5.4.1.1. If it fails to start within the 10 seconds, the starter motor is ‘
stopped and a delay of 10 seconds before it will attempt to
restart.

5.4.1.2. The generator is allowed 3 attempts to start.

5.4.1.3. If it fails to start on the third attempt, the generator is faulted on
FAIL TO START Alarm.

5.4.2. When the generator starts, the starter motor is stopped by a stop
cranking input which measures the speed of the generator.

5.4.3. The MAINS ATS shall Open.

5.44. Once the generator has started, there is a 10 second time delay for
the oil pressure to stabilise.

5.4.5. If the oil pressure is not up to pressure after the 10 second time delay,
the generator shall shut down on LOW OIL PRESS Alarm. .

5.4.6. Once the generator is running there is a 5 second warm up time
before it is ready to accept load.

5.4.7. After the warm up time has expired and the MAINS ATS has been
open for 30 seconds the GEN ATS shall Close.

5.4.8. If the MAINS ATS fails to Open.

5.4.8.1. After a 5 second delay an Alarm shall be generated and the
MAINS CONNECTED indicator shall flash to indicate the
Alarm.
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5.4.8.2. The system shall shut down and return back to MAINS ATS
operation.

If the GEN ATS fails to Close.

5.4.9.1. After a 5 second delay an Alarm shall be generated and the
GENERATOR CONNECTED indicator shall flash to indicate
the Alarm.

5.4.9.2. The system shall shut down and return back to MAINS ATS
operation.

To stop the generator in the AUTO Mode.

5.5.1.

5.5.2.
5.5.3.
5.54.
5.5.5.

5.5.6.

5.5.7.

5.5.8.

5.5.9.

5.5.10.

The Phase Failure Relay from the clients switch board shall give a
Stop Signal for the generators to run.

The Remote Stop Command.

There is a 2 minute proving time for the Phase Failure Relay.
After the 2 minute proving time the GEN ATS shall Open.
After a 30 second delay the MAINS ATS shall Close.

If the GEN ATS fails to Open.

5.5.6.1. After a 5 second delay an Alarm shall be generated and the
GENERATOR CONNECTED indicator shall flash to indicate
the Alarm.

5.5.6.2. The system shall return back to GEN ATS operation.
If the MAINS ATS fails to Close.

5.5.7.1. After a 5 second delay an Alarm shall be generated and the
MAINS CONNECTED indicator shall flash to indicate the
Alarm.

5.5.7.2. The system shall return back to GEN ATS operation.

When the GEN ATS is Open, the generator will enter the cool down
time of 5 minutes.

After the cool down time, the generator will shut down.

If a Mains Failure occurs during the cool down period the generator
shall transfer back to the GENERATOR ATS without shutting down.
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5.5.11. Once the generator has shut down there is a 15 second delay before it
may be restarted. This is to ensure the engine has mechanically
stopped.
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FAULT OPERATION

6.1.

6.2.

6.3.

Emergency Stop Operation.

6.1.1. Operation of the Emergency Stop push button immediately shuts down
the generator and Opens the Generator CB. The Emergency Stop is
latched, and requires manual resetting to release the Emergency Stop
push button.

6.1.2. After the Emergency Stop push button is released, a fault reset will
need to be initiated to reset the PLC.

HIGH HIGH Alarm Operation.

6.2.1. The Generator CB is Opened immediately.

6.2.2. The generator is shut down immediately.

6.2.3. The following alarms will initiate a HIGH HIGH Alarm condition :-
6.2.3.1. Emergency Stop Fault
6.2.3.2. MEN Fault
6.2.3.3. Low Oil Pressure Shutdown Fault, 10 Seconds Startup Delay

6.2.3.4. High Engine Temperature Shutdown Fault, 30 Second Startup
Delay

6.2.3.5. Low Radiator Level Fault, 5 Second Delay
6.2.3.6. Over Speéd Fault

HIGH Alarm Operation

6.3.1. The Generator CB is Opened immediately.

6.3.2. Once the generator circuit breaker is opened, the generator will run
through its normal cool down time and shut down.

6.3.3. The following alarms will initiate a HIGH Alarm condition:-
6.3.3.1. Generator Under Speed Fault, 5 Second Delay
6.3.3.2. Alternator Under Voltage Fault, 5 Second Delay

6.3.3.3. Alternator Over Voltage Fault, 5 Second Delay
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6.3.3.4. Generator CB Tripped Fault
6.3.3.5. Alternator High Temperature Fault, 30 Second Startup Delay
MEDIUM Alarm Operation.
6.4.1. A Normal Shutdown shall be Initiated.
6.4.2. If the GEN ATS does not Open then the Generator CB is Opened.
6.4.3. The following alarms will initiate a MEDIUM Alarm condition :-
6.4.3.1. Fuel Empty Level Fault, 5 Second Delay |
6.4.3.2. Fail To Start Fault, 3 Attempts
LOW Alarm Operation. .

6.5.1. A Warning has occurred on the generator. The generator will not shut
down.

6.52. The folloWing alarms will initiate a LOW Alarm condition :-
6.5.2.1. Low Oil Pressure Warning Alarm, 10 Seconds Startup Delay

6.5.2.2. High Engine Temperature Warning Alarm, 30 Second Startup
’ Delay

6.5.2.3. Fuel Low Level Alarm, 5 Second Delay
6.5.2.4. Battery Charger AC Supply Failed Alarm, 60 Second Delay
6.5.2.5. Control Battery Low Volts Alarm, 30 Second Delay

6.5.2.6. Start Battery Low Volts Alarm, 60 Second Delay .
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‘ Main Rack: Slot 0
IC693PWR331 Power Supply 24 VDC 30W

Power Consumption

Voltages / Supplied

+5VDC (Watts) 30

+24VDC Relay Power (Watts) 15
+24VDC Isolated (Watts) 20
Total System: 30

Séttings

Parameters / Values
Hand Held Programmer: No
Converter: 0

Main Rack: Slot 1

IC693CPU350 Series 90-30 CPU Model 350

Settings

Parameters / Values
’ I/0 Scan-Stop: No

Power Up Mode: Run .

Logic / Configuration From: RAM

Registers: RAM

Passwords: Disabled

Checksum Words: 8

Data Rate (bps): 19200

Parity: Odd

Stop Bits: 1 ]
Modem Turnaround Time (.01 Sec / Count): 0
Idle Time (Sec): 10 :
Timer Faults: Disabled

SNP ID: ‘

Key Switch Run/Stop: Enabled

Memory Protect: Disabled

Ignore Fatal Faults: Disabled

Scan

Parameters / Values
. ) Sweep Mode: Nomrmal
Sweep Timer (mSec): N/A

Memory
Parameters / Values

$I
$Q
$S
™
3T
3G
$AI
$AQ
$R

- Detailed View

Discrete Input: 2048
Discrete Output: 2048
System Use: 128
Internal Discrete: 4096
Temporary Status: 256
Genius® Global: 1280
Analog Input: 2048
Analog Output: 512
Register Memory: 9999

GE Fanuc Hardware Configuration
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Power Consumption
Parameters / Values
+5VDC (Watts) 3.35
+24VDC Relay Power (Watts) 0
+24VDC Isolated (Watts) O

Main Rack: Slot 2
IC693CMM311 Communications Coprocessor
Settings
Parameters / Values
Configuration Mode: RTU Only

Port 1
Parameters / Values ) -
RTU Enable: Yes
Data Rate (bps): 9600
Flow Control: None
Parity: None
Station Address: 1

"Port2
Parameters / Values
RTU Enable: Yes
Interface: RS485
Data Rate (bps): 9600
Flow Control: None
Parity: None :
Station Address: 1 )

Power Consumption
Parameters / Values
+5VDC (Watts) 2.00 .
+24VDC Relay Power (Watts) 0
+24VDC Isolated (Watts) O

Main Rack: Slot 3 _ . o
IC693MDL645 16 Circuit Input 24 VDC Positive / Negative Logic
Settings

Parameters / Values

Reference Address: $I00001
Length: 16

Wiring
Terminal / Wiring Information .
From Terminal 1 to Terminal 20 : No wiring information.

Power Consumption
Parameters / Values
+5VDC (Watts) 0.40
+24VDC Relay Power (Watts) 0

Detailed View GE Fanuc Hardware Configuration

Q-Pulse Id TMS713 : Active 29/01/2014

Series 90-30
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11/06/04 3:02 BCC 4000 4

+24VDC Isolated (Watts) 0.6

Main Rack: Slot 4
IC693MDL645 16 Circuit Input 24 VDC Positive / Negative Logic
Settings
Parameters / Values
Reference Address: $100017
Length: 16

Wiring
Terminal / Wiring Information
From Terminal 1 to Terminal 20 : No wiring information.

Power Consumption
Parameters / Values
+5VDC (Watts) 0.40
+24VDC Relay Power (Watts) 0
+24VDC Isolated (Watts) 0.6

Main Rack: Slot 5
IC693MDL645 16 Circuit Input 24 VDC Positive / Negative Logic
Settings A
Parameters / Values

‘Reference Address: $I00033
Length: 16

Wiring , .
Terminal / Wiring Information
From Terminal 1 to Terminal 20 : No wiring information.

Power Consumption
Parameters / Values
+5VDC (Watts) 0.40
+24VDC Relay Power (Watts) 0
+24VDC Isolated (Watts) 0.6

Main Rack: Slot 7 _
IC693MDL940 16 Circuit Output Relay 2A
Settings

Parameters / Values
; . Reference Address: %Q00001
- Length: 16 '

Wiring
Terminal / Wiring Information

From Terminal 1 to Terminal 20 : No wiring information.

Power Consumption

Detailed View GE Fanuc Hardware Configuration (

Q-Pulse Id TMS713 Active 29/01/2014

Page: 4

Series 90-30
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Pa rameters ] Values
+5vVDC (Watts) 0.04 .
y 3.24 |\

+24VDC Re lay
+24vDC 1 solated

Main Rack: Slot 8 _ _ :
IC693MDL940 16 Circuit Output Rela

Settings
Parameters ] Values _
Reference pddr $Q00017

Length: 16

y 2A

ess:

wWiring
1/ Wiring Information
No wiring »information.

|
Termina
From Terminal 1 to Terminal 20 :

Power Consumpt‘ion

Parameters / Values )

+5VDC (Watts) 0.04 .

y Power (Watts) 3.24 i ' ' |
- @

+24VDC 1_solated (Watts) 0

Main Rack: Slot 9
IC693MDL940 16 Circuit Output Rela

Settings
Pra rameters | Values
Reference paddress: $Q00033

Length: 16

y 2A

Wiring :
Terminal / ion. .
From Termina tion.

Wiring Informat

1 1 to Terminal 20 + No wiring jnforma

onsumption
rs / Values

Series 90

GE_Fanuc Hardware Conﬁguration

Izggﬂhzilixaﬂ

®

Q-Pulse Id TM
5713
- Active 29/01/2014
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%I References
Overlap Start End

1 16
17 32
33 48

Total $I: 48

% Q References
Overlap Start End

1 16
17 32
33 - 48

Total %$Q: 48

Reference Details

®

Q-Pulse |Id TMS713

BCC 4000 _4

Addr Mem Type
(0.3) : Consumed
(0.4) Consumed
(0.5) Consumed

Highest Reference: 48

Addr Mem Type
(0.7) Produced
(0.8) ' Produced
(0.9) Produced

Highest Reference : 48

Cat Num

IC693MDL645
IC693MDL645
IC693MDL645

Cat Num

I1C693MDLI40
IC693MDLI40
IC693MDLI40

GE Fanuc Hardware Configuration

Active 29/01/2014

Page: 6
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Name
SEL_AUTO

" SEL_TEST

SEL_MAN
EM_STOP_PB
LAMP_TEST_PB
ALM_RESET_PB
ALM_MUTE_PB
MAN_STR_PB
MAN_STP_PB
MAN_TRF_MAINS_PB
MAN_TRF_GEN_PB

SPD_STP_CRK
SPD_UNDER
SPD_OVER

_ VOLTS_UNDER

VOLTS_OVER
AUT_TEMP

GEN_CB_TRIP
MEN_FLT
BAT_CHG_AC
BAT_CONT_LOW_V

BAT_STR_LOW_V

MAINS_FAILED
MAINS_ATS_CLS
"GEN_ATS_CLS
REM_STR
REM_STP
OIL_P_LOW_SD
OIL_P_LOW W
ENG_T_Hi_$D

ENG_T_HI_W

RAD_WATER_LOW
FUEL_LEV_LOW
FUEL_LEV_EMPTY
CAN_DOORS_OPEN
STEP 1

STEP 2_E

STEP_3

STEP 4

STEP &

STEP 6

- STEP_7

STEP_8
STEP 9

STEP 2_GE
GEN_OFF
AUTO_TEST_STR

-REMOTE_STR

MAINS_FAIL_STP
REMOTE_STP
TEST_STR

'"TEST_STP

GEN_RUN_OFF
ENABLE_OFFLINE

HH_ALM_OS1
H_ALM_0OS1
H_ALM_0S2
M_ALM_OS1
M_ALM_OS2
M_ATS_ALM_OS1
M_ATS_ALM_OS2 -
MAINS_FAIL_STR
GEN_RUNNING
FAIL_STR_TM _
FAIL_STR_DLY’

Program: BCC_4000_4

Q-Pulse Id TMS713

Type B|Ilor|_@‘fpef Corlma",@ég%s BOC%%%%Q}?F OM Manual

BIT
BIT
BIT
BIT
BIT
BIT
BIT

‘BIT

BIT
BIT
BIT

BIT

BIT
. BIT.
BIT .

BIT
BIT

BIT

BIT
BIT
BIT

BIT

BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT

BIT

BIT
BIT
BIT
BIT
BIT

BIT
BIT .

BIT
BIT
BIT
BIT
BIT
BIT
BIT

BIT
BIT
BIT
BIT
BIT
BIT

BIT. .

BIT

BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT
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%100001
%I00002
%I00003
%100004
%100005
%100006
%I00007
%I00008

.%!00009

%100010
%100011

%I00017
%100018
%I00019
%I00020
%I00021
%100022

%100023
%100024
%100025
%100026

%100027

%I00033
%I100034
%100035
%I00036
%100037
%100041
%100042
%0004 3

%!100044

%l00045
%100046
%I00047
%100048
%M00001
%M00002

- %M00003

%M00004
%M00005
%M00006

%MO00007

%MO00008
%M00009
%M00022
%MO00101
%M00102
%M00103
%M00104
%M00105
%M00106
%MO00107
%M00108
%M00109

%M00110
%M00111
%M00112
%MO00113

-%MO00114

%M00115
%M00116

" %M00117

%M00201
%M00202
%M00203

Selector Switch Auto
Selector Switch Test

Selector Switch Manual
Emergency Stop PB

Lamp Test PB

Alarm Reset PB

Alarm Mute PB

Manaul Start PB

Manual Stop PB

Manual Transfer to Mains PB
Manual Transfer to Generator
PB

Crank Cutout Relay

Under Speed Relay

Over Speed Relay

Under Voltage Relay

Over Voltage Relay
Altemator High Temperature -
Relay

‘Generator CB Tripped

MEN Fault Retay

Battery Charger AC Relay
Control Battery Charger Low
Voltage

Start Battery Charger Low
Voltage

BCC Mains Failed

BCC Mains ATS Closed
BCC Generator ATS Closed
BCC Remote Start

BCC Remote Stop

" Low Oil Pressure Shutdown

Low Qil Pressure Warning
High Engine Temperature
Shutdown

High Engine Temperature
Warning

Low Radiator Water Level
Low Fuel Level

Fuel Empty

Canopy Doors Open

Step Sequence No.1

Step Sequence No.2

Step Sequence No.3

Step Sequence No.4

Step Sequence No.5

Step Sequence No.6

Step Sequence No.7

Step Sequence No.8

Step Sequence No.9

Step Sequence No.2 GE
Generator OFF

Auto Test Start / Stop
Remote Start

Mains Failed Stop
Remote Stop

Test Start

Test Stop

Generator Run Off

Enable Generator to go.
Offline

High High Alarm One Shot
High Alarm One Shot
High Alarm One Shot
Medium Alarm One Shot
Medium Alarm One Shot
Mains ATS Alarm One Shot
Mains ATS Alarm One Shot
Mains Fail Start
Generator Running

Failed to Start Time

Failed to Start Pulse Delay

A:

Active 29/01/2014

Scope
Global
Global
Global
Global
Global
Global
Global
Global
Global
Global
Global

Global
Globat
Global
Global
Global-

" Global

Global

Global

Global
Global

Global

Global
Global
Globalt
Global
Global
Global
Global
Global

Global

Global
Global
Global
Global
Global
Global
Global
Global

‘Global

Global
Global
Global
Global
Global
Global
Global
Globatl
Globat
Global

" Global

Global
Global
Global

Global

Global
Global
Global
Global
Global
Global
Global
Global
Global
Global

a2
g
m
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GLOBAL V’ABI
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Name-
FAIL_STR_CNT
CRK_CUTOUT
ENB_STR_DLY

OIL_P_DLY
=R UP_DLY
grs_opng
PATS_CLS_1
G_ATS_OPN_1
M_ATS_CLS._1
M_ATS_CLS_ENB
G_ATS_CLS_ENB
HIGH_HIGH ALM
EM_STP ALM
MEN_ALM
OIL_P_SD_ALM
ENG_T_SD_ALM
RAD_WATER_LOW_ALM

SPD_OVER_ALM
RAD_WATER_LOW_DLY

SPD_OVER_DLY
HIGH_ALM
 UNDER_ALM
TS_UNDER_ALM
VOLTS_OVER_ALM

GEN_CB_TRIP_ALM
ALT TEMP_ALM
SPD_UNDER_DLY
VOLTS_UNDER_DLY
VOLTS_OVER_DLY
MEDIUM_ALM :
FUEL_LEV_EMPTY_ALM
FAIL_TO_STR_ALM
FUEL_LEV_EMPTY_DLY

LOW_ALM
OIL_P_W_ALM

ENG_T_W_ALM
FUEL_LEV_LOW_ALM

- BAT_CHG_AC_AIM
B‘CONT_LOW_V_ALM
BAT_STR_LOW_V_ALM

FUEL_LEV_LOW_DLY
BAT_CHG_AC_DLY

BAT_CONT_LOW_V_DLY
BAT_STR_LOW_V_DLY
MAINS_ATS_OPN_ALM

~ MAINS_ATS_CLS_ALM
GEN_ATS_OPN_ALM
GEN_ATS_CLS_ALM

NEW_ALM
%M00401

Pr..m' BCC_4000_4

Q-Pulse Id TMS713

ype Billan m‘ef Corlnﬂ&ﬁ}é@&és Bock%enep&for OM Manual

BIT
BIT
BIT
BIT
BIT

BIT
BIT

BIT

BIT
BIT

BIT
BIT
BIT
BIT
BIT

BIT
BIT

BIT
BIT
BIT
BIT
BIT
BIT

BIT
BIT
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%M00204
%M00205
%MO00206

%M00207
%M00208
%M00209
%M00210

%MO00211

%M00212
%M00213
%M00214
%MO00300
%M00301
%M00302
%M00303

%MO00304
%M00305

%M00306
%M00315

%MO00316

%M00320
%MO00321

%M00322
" %M00323

%M00324
%M00325

%M00331
%MO00332
%M00333
%MO00340
%M00341
%MO00342
%M00351

%MO00360
%MO00361

%M00362
%MO00363
%MO00364
%M00365
%MO00366

%M00373
%M00374

%M00375
%M00376
%M00381
%M00382
%M00383
%M00384

%MO00400
%M00401

Failed to Start Counter
Generator Crank Cutout
Enable Start Delay for
Alarms

Oil Pressure Alarm Delay
Startup Alarm Delay

- Mains ATS Open Command

Generator ATS Close
Command

Generator ATS Open
Command )
Mains ATS Close Command
Mains ATS Close Enable
Generator ATS Close Enable
High High Alarm

- Emergency Stop Alarm

MEN Alarm

Low Qil Pressure Shutdown
Alarm

High Engine Temperature
Shutdown Alarm

Low Radiator Water Level
Alarm

* Over Speed Alamm

Radiator Water Level Low
Delay

Over Speed Delay Timer
High Alarm

Under Speed Alarm
Altemator Voltage Under
Alarm

Altemator Voltage Over
Alarm

Generator CB Tripped Alarm
Alternator High Temperature
Alarm

Under Speed Alarm Delay
Under Voltage Alarm Delay
Over Voltage Alarm Delay
Medium Alarm

Fuel Empty. Alarm

Fail to Start Alarm

Fuel Level Empty Alarm
Delay

Low Alarm

Low Qil Pressure Waming
Alarm

High Engine Temperature
Waming Alarm -

Low Fuel Level Alarm
Battery Charger AC Alarm
Control Battery Charger Low
Voltage Alarm

Start Battery Charger Low
Voitage Alarm

Fuel Level Low Alarm Delay
Battery Charger AC Failure
Delay

Control Battery Low Voltage
Delay

Start Battery Low Voltage
Delay

Mains ATS Failed to Open
Alarm

Mains ATS Failed to Close
Alam

Generator ATS Failed to
Open Alarm

Generator ATS Failed to
Close Alarm

New Alarm

“*No Description**

A:

Active 29/01/2014

Scope
Global
Global
Global

Global
Global
Global
Global

Global

Global
Global
Global
Global

" Global

Global
Global

Global
Global

Global
Global

Global
Global
Global

Ret Owé

Global

Global

Global
Global

Global -

Global
Global
Globat
Global
Global
Global

Global

Global
Global
Global

Global .

Global
Global

Global
Global

Global
Global
Global
Global
Global
Global

Global
Global

A X0 D

R
R

GLOBAL VARIABI
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% M00402 ‘ BIT 1 %M00402 **No Description™ Global R
% M00403 BIT 1 %M00403 **No Description** Global R
% M00404 BIT 1 %M00404 **No Description** ‘ Global R
~%M00405 BIT 1 %M00405 **No Description** Global R
%M00406 BIT 1 %M00406 **No Description** Global R }
% M00421 BIT 1 %M00421 **No Description** Global R .
%M00422 ' BIT 1 %M00422 **No Description** Global R
%M00423 BIT 1 %M00423 **No Description** Global R
% M00424 BIT 1 %M00424 **No Description™* Global R
% M00425 BIT 1 %M00425 **No Description** , Global R
%M00441 BIT 1 %M00441 **No Description** Global R
%M00442 BIT 1 %M00442 **No Description** Global R
%M00461 BIT 1 %M00461 - **No Description*™* Global R
%M00462 BIT 1 %M00462 **No Description** Global R
%NM00463 -BIT 1 %M00463 **No Description** Global R
%M00464 BIT 1 %M00464 *“*No Description** : - Global R
%M00465 BIT 1. %MO00465 **No Description** Global R
%M00466 BIT 1 %M00466 **No Description** Global R
%M00481 8IT 1 %M00481 **No Description** Global R
%M00482 BIT 1 %M00482 **No Description** Global R
%M00483 BIT 1 %M00483 **No Description** Global R
%M00484 BIT 1 %M00484 **No Description** Global R
AUTO_IND BIT 1 %Q00001 Controls in Auto Indicator Global
TEST_IND . BIT 1. %Q00002 Controls in Test Indicator Global
MAN_IND ’ BIT 1 %Q00003 Controls in Manual Indicator . Global
REM_STR_IND BIT 1 %Q00004 Remote Start Indicator Global
MAINS_AVAIL_IND BIT 1 %Q00005 Mains Available Indicator ’ Global
{MAINS_CON_IND BIT 1 %Q00006 Mains Connected Indicator _ Global
‘GEN_RUN_IND BIT 1 %Q00007 Generator Running Indicator Global ‘
GEN_CON_IND BIT 1 %Q00008 Generator Connected  Global
Indicated
MAINS_FAILED_IND BIT 1 %Q00009 Mains Failed Indicator Global
EM_STOP_IND BIT 1 %Q00010 Emergency Stop Indicator Globat
MEN_FLT_IND BIT 1 %Q00011 MEN Fault indicator Global
OIL_P_LOW_SD_IND BIT 1 %Q00012 Low Oil Pressure Shutdown Global
Indicator
OIL_P_LOW_W_IND BIT 1 %Q00013 Low Oil Pressure Waming - Global
: Indicator
ENG_T_HI_SD_IND BIT 1 %Q00014 High Engine Temperature Global
) Shutdown Indicator
ENG_T_HI_W_IND BIT 1 %Q00015 High Engine Temperature Global
: : Waming Indicator
RAD_WATER_LOW_IND BIT 1 %Q00016 Léw Radiator Water Level Global
. . Indicator :
FUEL_LEV_EMPTY_IND BIT 1 %Q00017 Fuel Empty Indicator Global -
FUEL_LEV_LOW_IND BIT 1 %Q00018 Low Fuel Level Indicator Global
SPD_OVER_IND BIT 1 %Q00019 Over Speed Indicator Global
SPD_UNDER_IND BIT 1 %Q00020 - Under Speed Indicator Global
FAIL_TO_STR_IND BIT 1 %Q00021 Fail to Start Indicator Global
" VOLTS_UNDER_IND BIT 1 %Q00022 Alternator Voltage Under " Global
: Indicator _ - -
VOLTS_OVER_IND BIT 1 %Q00023  Altemator Voltage Over Global ®
Indicator
ALT_TEMP_IND BIT 1 %Q00024 Alternator High Temperature Global
’ - : Indicator :
GEN_CB_TRIP_IND BIT . 1 %Q00025 Generator CB Tripped Global
) _ Indicator
BAT_CHG_AC_IND BIT 1 %Q00026 Battery Charger AC Indicator Global
BAT_CONT_LOW_V_IND BIT 1 %Q00027 Control Battery Charger Low Global
. ‘ Voltage Indicator
BAT_STR_LOW_V_IND BIT 1 %Q00028 Start Battery Charger Low Global
: Voltage Indicator
CAN_DOORS_OPEN_IND BIT 1 %Q00029 Canopy Doors Open Global
Indicator -
MAINS_ATS_OPN_CMD BIT 1 %Q00033 BCC Mains ATS Open Global
' : Command
GEN_ATS_CLS_CMD BIT 1 %Q00034 BCC Generator ATS Close Global
Command :
GEN_SD_ALM BIT 1 %Q00035  BCC Generator Shutdown . Global
*" Alarm '
GEN_W_ALM BIT 1 %Q00036 - BCC Generator Waming Global
Alarm . .
Program: BCC_4000_4 : A: GLOBAL ".ABI
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Name -
FUEL_LOW
GEN_RUN
GEN_CON
SMR

GCR

Q%S_OPEN

GEN_AUTO -
SEQ_CNT
MODBUS_INPUTS
MODBUS_OUTPUTS
MODBUS_STATUS_1
MODBUS_STATUS_2
MODBUS_ALARMS
% R00100
%R00103
% R00106
%R00109
%R00112
%R00115 -
%R00118
%R00121
%R00124
%R00127
%R00130
%R00133
%R00136
4SN0139
200
%R00203
%R00206
%R00209
%R00212
%R00215
%R00218
%R00221
%R00224
%R00227
%R00230
%R00300
%R00303
%R00306
%R00309
%R00312
%R00315
%R00318
%R00321
%R00324
%R00327
%R00330
%4333
%0336
%R00339
FST_SCN

LST_SCAN

PLC_BAT
%R00400

. Pro'-u BCC_4000_4
\

Q-Pulse Id TMS713

Type Bilan Bgpet Caringdliresg65 Back

BIT

BIT
BIT
BIT

BIT
BIT
BIT

WORD

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
1

-t
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%Q00037
%Q00038
%Q00039
%Q00040
%Q00041
%Q00042
%Q00043
%Q00044
%Q00045
%R00001
%R00002
%R00005
%R00008
%R00009
%R00010

%R00100 .

%R00103
%R00106
%R00109
%R00112
%R00115
%R00118
%R00121
%R00124
%R00127
%R00130
%R00133
%R00136
%R00139
%R00200
%R00203
%R00206
%R00209
%R00212
%R00215
%R00218
%R00221
%R00224
%R00227
%R00230
%R00300
%R00303
%R00306
%R00309
%R00312
%R00315
%R00318
%R00321
%R00324
%R00327

%R00330.

%R00333
%R00336
%R00339
%S00001

%S00002

%S00003
%S00004
%S00005
%S00006
%S00007
%S00008
%S00014

%R00400

LB&@R?{&%?{ CM Manual Stored Val

BCC Low Fuel

BCC Generator Running
BCC Generator Connected
Starter Motor Relay
Govemor Control Relay
Audible Alarm Relay
Generator Shunt Trip Relay
BCC Doors Open Alarm
Generator Auto Mode
Sequence Counter
Meodbus Digital Inputs
Modbus Digital Outputs
Modbus Status 1 '
Modbus Status 2
Modbus Alarms:

**No Description**

**No Description**

**No Description**

**No Description**

**No Description**

**No Description**

**No Description**

**No Description**

**No Description**

**No Description**

**No Description**

**No Description**

**No Description**

**No Description**

**No Description**

**No Description**

**No Description**

**No Description**

**No Description**

**No Description**

**No Description**

**No Description**

**No Description**

**No Description**

**No Description**

**No Description**

**No Description**

**No Description**

“*No Description™ “~
**No Description** v
“*No Description**

**No Description**

“*No Description**

**No Description**

“*No Description**

**No Description**

**No Description**

**No Description**

**No Description**

Set to 1 when the current
sweep is the first sweep
Reset from 1 to 0 when the
current sweep is the last
sweep

0.01 Second Timer Contact
0.1 Second Timer Contact

1 Second Timer Contact

1 Minute Timer Contact
Always ON

Always OFF

Set to indicate a bad battery
in the CPU

**No Description**

Active 29/01/2014

Scope
Global
Global
Global
Global
Global
Global
Global
Global
Global
Global
Global

Global

Giobal
Global
Global
Global
Global
Global
Global
Global
Global
Global
Global
Global
Global
Global
Global
Global
Global
Global
Global
Global
Global
Global
Global
Global
Global
Global
Global
Global
Global
Global
Global
Global
Global
Global
Global

Global .

Global
Global
Global
Global
Global
Global
Global

. Global

Global

- Global

Global
Global
Global
Global
Global

Global
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GLOBAL VARIABL
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Name Type BilorLigrpet Carkuydres®2sS Backppiugiisign” OMManudl  gioreg val  Scope Ret Ovr E

FST_SCN ~ BIT 1 %S00001 Set to 1 when the current System R
: sweep is the first sweep '
. LST_SCN BIT 1 %S00002 Reset from 1toOwhenthe -~ System R
‘ current sweep is the last
sweep
T_10MS , . BIT 1 %S00003 0.01 second timer contact ; System R .
T_100MS BIT 1 %S00004 - 0.1 second timer contact System R
T_SEC ' BIT 1 %S00005 1.0 second timer contact System R
T_MIN BIT 1 %S00006 1.0 minute timer contact System R
ALW_ON BIT 1 %S00007 Always ON System R
ALW_OFF BIT 1 %S00008 Always OFF System R
SY_FULL BIT 1 %S00009 Set when the PLC fault table - System R
fills up
10_FULL BIT 1 %S00010 - Set when the 1/0 fault table System R
: fills up :
-OVR_PRE BT . 1 %S00011 Set when an override exists ' System R
’ in %I, %Q, %M or %G
memory
PRG_CHK BIT 1 %S00013 ‘Set when background System R |
: program check is active |
PLC_BAT BIT 1 %S00014 Set to indicate a bad battery : System R |
in a Release 4 or later CPU |
SNPXACT BIT 1 %S00017 SNP-X host is actively ' System R
" attached to the CPU :
SNPX_RD BIT 1 %S00018 SNP-X host has read data System R
from the CPU
SNPX_WT BIT -1 %S00019 SNP-X host has written data System R
to the CPU '
RLTN_OK BIT 1 %S00020 Set ON when a relational System R .
function using REAL data is
success
CONTCON BIT 1 %S00032 Reserved for use by the System R
: programming software for ‘
: ' cont contact ‘ : |
PB_SUM BIT 1 %SA0001 Set when PLC checksum © System R |
- does not match app
checksum |
ov_swpP BIT 1 %SA0002 Set when PLC sweep time is System R |
longer than user specified .
sweep time
APL_FLT BIT 1 %SA0003 Set when an application fault System
occurs
CFG_MM . -BIT 1 %SA0009 Set when a config mismatch System R
= 3 . is detected during system
T : S powerup
HRD_CPU : BIT 1 %SA0010 Set when the diagnostics - : System R |
) detects a problem with the . : |
' CPU hardware
LOW_BAT BIT 1 . %SA0011 Set when a low battery fault . System R
, occurs
LOS_RCK BIT 1 %SA0012 Set when an expansion rack System R .
: ’ stops communicating with the ) .
: CPU
LOS_IOM ‘ BIT 1 . %SA0014 - Setwhen an /0 module System R
stops communicating with the :
. PLC CPU : '
LOS_SIO BIT 1 . %SA0015 Set when an option module System R
. stops communicating with the .
PLC CPU
ADD_RCK BIT 1 %SA0017 Set when an expansion rack . System R
is added to the system -
ADD_IOM BIT 1 %SA0019 Set when an I/O module is System R
added to a rack
ADD_SIO BIT 1. %SA0020 Set when an option module is , System R
-addedtoarack - » :
HRD_SIO BIT 1 %SA0027 - Setwhen a hardware failure System - R
is detected in an option
.. module
SFT_SIO . BIT . 1 %SA0031 Set when an unrecoverable System R
fault is detected in an option ) .
module :
BAD_RAM BIT 1 %SB0010 Set when the CPU detects System
Program: BCC_4000_4 A:
|
Q-Pulse Id TMS713 Active 29/01/2014 Page 331 of 436 1




_——y v —y = s ==

Name

BAD_PWD
SFT_CPU

STOR_ER

ANY_FLT
SY_FLT

IO_FLT
SY_PRES
I0_PRES

HRD_FLT
SFT_FLT

P'.m: BCC_4000_4
b)

Q-Pulse Id TMS713

Type Bllodipe! ComngfRds?ss Bdékags%%hb%gkor OMManual " geored Val

BIT
BIT

BIT

BIT
BIT

BIT

BIT

BIT

BIT

BIT

%SB0011
%S80013

%SB0014

%SC0009

%SC0010

%SC0011
%SC0012

%SC0013

%SC0014

%SC0015

corrupted RAM memory at
powerup

Set when a password
violation occurs

Set when the CPU detects an
unrecoverable error in the
software

Set when an error occurs
during a programmer store
operation .

Set when any fault occurs
Set when fault occurs where
an entry is put in the PLC
fault th!

Set when fault occurs where
an entry is put in the /O fault
tbt

Set as long as there is at
least one entry in the PLC
fault tbl

Set as long as there is at
least one entry in the {/O fault
tbl :
Set when a hardware fault
occurs . ,

Set when a software fault
occurs

Active 29/01/2014 .

Scope

System

System
System

System
System

System
System
System

System

System

SYSTEM VARIAB.
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PMritten for EPAC. b’|||c|n Street \.,Ul'il TCr-SPSSP265 Bu\_,ku"‘pfh\_,l reretor-OnrMerert N
I Project. Brisbane City Council, Standby Generator Program.
FST_SCN PRESETS
— t CAL
%S00001
Set to 1 when the . '
current sweep is

the first sweep

SEQ

.

AUD_ALM

MODBUS

{CALLL

Program: BCC_4000_4 A: ’ M:

Q-Pulse Id TMS713 Active 29/01/2014 " Page 333 of 436



I enerator Sequence No.1 Billan Street Carina SPS SP265 Backup Generator OM Manual
Generator Stopped

2 ALW_ON EQINT
i 1
%,S00007
Always ON
‘ . STEP_1
SEQ_CNT~LN1 { —
F%R00001 %M00001
Sequence Step Sequence
Counter No.1
1—ﬁmz
3 I Generator Sequence No.2
Generator Starting
4 ALW_ON EQINT
11
1 T
%,S00007
Always ON
STEP_2 E
A SEQCNT—IIN1 { —
%,R00001 %M00002
Sequence Step Sequence
Counter No.2
2—jiN2
5 ALW_ON GEINT
{
%,S00007
Always ON
STEP_2_GE
SEQCNT —Jin1 {
FR00001 FM00022
Sequence Step Sequence
Counter No.2 GE
‘ 2_1"“2
6 I!Generator Running Logic
7 GCR . SPD_UNDER GEN_RUNNING
—— 7 (—
%Q03041 9100018 %M00201
Governor Under Speed Generator
Control Relay . Relay Running

VOLTS_UNDER

—W—

%!00020
Under Voltage
Relay

Pmsun' BCC_4000_4

Q-Pulse |Id TMS713

Active 29/01/2014
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'Generator Starter Motor aﬁ"@éﬁ?&%@i@g SPSSP285 Buckup-Generator OM Manuat

8
9 STEP_2_E SPD_STP_CRK FAIL_STR_TM CRK_CUTOUT SMR
{1 % 4 V= { —
%M0O0002 00017 FM00202 HM00205 %Q00040
Step Sequence Crank Cutout  Failed to Start Generator Crank Starter Motor
No.2 Relay Time Cutout Relay
=3
10 STEP_2_GE HIGH_HIGH_A... GCR ‘
— | 24 { —
9M00022 FM00300 %Q00041
Step Sequence High High Alarm Governor
No.2 GE Control Relay
11 L‘Generator Fail To Start Timers and Counters
12 STEP_ 2 E SPD_STP_CRK FAIL_STR_DLY TR FAIL_STR_TM
| b 1y A TENTHS ( —-
M0O0002 %t00017 %M00203 %M00202
Step Sequence Crank Cutout  Failed to Start Failed to Start
No.2 Relay Pulse Delay Time
%RO0200
100—pv
FR00200 |
13 FAIL_STR_TM TMR FAIL_STR_DLY
{ % TENTHS ( ) 1
KM00202 9%M00203
Failed to Start Failed to Start
Time Pulse Detay
%R00203
100—pv
FRO0203
14 | FALSTRTM UPCTR FAILSTR.CNT
I b {
FM00202 %HM00204
Failed to Start Failed to Start
Time Counter
STEP_2_E FHRO0206
M R%ROOZ'OG
%,M00002
Step Sequence
; No.2
i _
p ®
15 STEP_2 £ GCR SPD_STP_CRK FAIL_STR_TM MR CRK_CUTOUT
— | — - TENTHS { —i
KMO0002 F%Q00041 %100017 XM00202 %M00205
Step Sequence Governor Crank Cutout | Failed to Start Generator Crank
| No.2 Control Relay Relay Time Cutout
|
CRK_CUTOUT %,R00209
j' } 10—pv
%M00205 %R00209
Generator Crank
Cutout

Program: BCC_4000_4

~ Q-Pulse Id TMS713

Active 29/01/2014

N
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ENB_STR_DLY

16 | STEP.2GE CRKCUTOUT  J8RA Street Carina SPS SP265 Backup Gerierdtor OM Manual
| — 't —— , ()
FM00022 HMO0205 FM00001 . F,M00206
Step Sequence  Generator Step Sequence . - Enable Start
No2 GE Crank Cutout No.1 Delay for Alarms
ENB_STR_DLY
o
110
FM00206
Enable Start
Delay for Alarms )
17 | ENBSTROLY ™R OIL_P_DLY .
11 TENTHS
1 » { —
%M00206 FM00207
Enable Start - Qit Pressure
Delay for Alarms ) Alarm Delay
FR00212
100 —pv
FR00212
18 | ENB_STRDLY TR STR_UP_OLY
}} TENTHS . . () |
% M00206 - SR : ) %MO00208
Enable Start Startup Alarm
Delay for Alarms Delay
. %R00215
300—pv
%R00215
19 Generator Sequence No.3
Generator Running
20 ALW_ON EQINT
|
%,S00007
Always ON
. STEP_3
S (
EQ_CNT —IN1 Q { Y—
Sequenc: 9%MO00003
Step Sequence
Counter No.3
3—IN2 .
21 Generator Sequence No.4
Transfer to Generator ATS

Pr%n' BCC_4000_4 . .

Q-Pulse Id TMS713 . Active 29/01/2014
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22 ALW_ON FOINT Billan Street Carina SPS SP265 Backup Generator OM Manual
—— —— '
%,S00007
Always ON
STEP_4
SEQCNT—IN1 @ (
%RO0001 %MO0004
Sequence Step Sequence |
Counter No.4 |
4-TN2
— STEP.4 M_ATS_OPN_1
|} { r—i
4EMO0004 FHM00209
Step Sequence Mains ATS Open
No.4 Command
24 STEP.4  MAINS_ATS O... MR ' ' G_ATS_CLS_1
- Y TENTHS {
%MO0004 9%,Q00033 : %,M00210
Step Sequence BCC Mains ATS Generator ATS
No.4 Open Command Close Command
%R00218 ’
20—PV
%R00218
25 I‘Generator Sequence No.5
. Generator Running Online
- 26 ALWON - EQINT
|- :
11
%S00007
" Always ON
STEP_S
SEQONT—INI @ {
%R00001 %MO0005
Sequence Step Sequence
Counter No.5
5—IN2 ‘
27 Generator Sequence No.7

Transfer to Mains ATS

Program: BCC_4000_4

Q-Pulse |d TMS713

A: ' | 'Mf
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Billan Street Carina SPS SP265 Backup Generator OM Manual

X .
‘ A . : ’ STEP_7
o Ny - v
9,R00001 _ ;
Sg:lu::ze : Step rS‘:e:.;;:em:e

7—IN2

29 STeP_7 G_ATS_OPN_1
]} - (—
F,M00007 %MO00211

Step Sequence . Generator ATS
No.7 . . Open Command

P’m: BCC_4000_4 A:

Q-Pulse Id TMS713 Active 29/01/2014 Page 338 of 436



30

H + CAarin
Billan Strget s
TENTHS

%M00001

Step Sequence
No.l

STEP_9 GEN_ATS_CLS

| Y
100035

,MO0009
Step Sequence| BCC Generator
No.9' . ATS Closed

9,M00003
Step Sequence
No.3

%R00221

%R00221

SPS SP265 Backup Generator OM Manual

M_ATS_CLS_1

{ —
XM00212
Mains ATS Close
Command

31

enerator Sequence No.9
Generator Offline
Generator Cool Down

32

ALW_ON EQINT
{1

%,S00007
Always ON

STEP_9
{ ) i

SEQ_CNT—iN1

Sequence
Counter

9—IN2

\ i
%M00009

Step Sequence
No.9

33

v_Mains ATS Control Logic

M_ATS_OPN_1 M_ATS_CLS_1

MAINS_ATS_O...

|| 1
%M00209 %BM00212
Mains ATS | Mains ATS Close
. Open Command
Command

MAINS_ATS ...

§1

%Q00033
BCC Mains ATS
Open Command

M_ATS_CLS E...

/1
%MO00213

Mains ATS Close
Enable

Program: BCC_4000_4

Q-Pulse |Id TMS713

Active 29/01/2014

{/—
%Q00033
BCC Mains ATS
Open Command

Q-
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GEN_ATS_CLS... THR

Billan Street Carina SPS SP265 Backup Generator OM Manual

35 M_ATS_CLS E...
TENTHS
Vb { —
,Q00034 KM00213
BCC Generator Mains ATS Close
ATS Close Enable
Command
‘ LRO0224
%R00400 —pPY
. KR00224
%R00400
36 I'Generator ATS Control Logic
37 G_ATS_CLS_1 G_ATS CLS E.. G_ATS_OPN_1 GEN_ATS_CLS...
X i1 —+ () —
ELM00210 %M00214 %M00211 % Q00034
" Generator ATS Generator ATS| Generator ATS BCC Generator
Close Command Close Enable | Open Command ATS Close
Command
GEN_ATS_CLS...
]}
L
%Q00034
BCC Generator
ATS Close
Commmand
38 | MAINS_ATS_O... MR G_ATS_CLS E...
A TENTHS ‘( ) ]
%,000033 %M00214
. BCC Mains ATS Generator ATS
Open Command Close Enable
%R00227
%R00400 —PV
%R00227
9,RO0400

I'ATS Control Delay Setpoint Logic

SELMAN - ruGVE INT

%100003
Selector Switch
Manual

SEL_MAN MOVE INT

100003
Selector Switch
Manual

{/1' |

ISOI_TN‘ Q— %R00400

5—IN Q—%R00400

42

|'Generator CB Shunt Trip Control Logic

. 'm BCC_4000_4

Q-Pulse |Id TMS713

Active 29/01/2014
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——%%?niﬂeef Carina SPS SP265 Backup Generator OM Manual

43 HIGH_HIGH_A... GEN_ATS_CLS SDAR
1 X TENTHS —(
9%MO0300 XI00035 Q0004
High High BCC Generator Ger;xe'rator Stazunt
Alarm ATS Closed i
. Trip Relay
HIGH_ALM ,R00230 .
—— — 20—pv
%M00320 230
" High Alarm
44 ]!BCC interface Relay Outputs
45 | HIGH_HIGH A .. GEN_SD_ALM
]
{ ) ]
LI} \
%M00300 %Q00035
High High BCC Generator
Alarm Shutdown Alarm
HIGH_ALM
]|
11
GM00320
High Alarm
MEDIUM_ALM
Il
1T
%M00340
Medium Alarm .
| 46 LOW_ALM GEN_W_ALM
| 4t { —
%,M0O0360 %Q00036
Low Alarm BCC Generator
Warning Alafm
47 | FUEL_LEV_EM... FUEL_LOW
F— | { —
%M00341 - %Q00037
Fu?l:r‘:‘nmy BCC Low Fuel
FUEL_LEV_L...
||
10
%M00363
Low Fuel Level
Alarm
48 | GEN_RUNNING GEN_RUN
¥ O— €@
%,M00201 %Q00038
G:un:r?tm BCC Generator
ning . Running
49 AGEN_ATS_CLS‘ GEN_CON
11
i {
%,100035 QO00:
BCC Generator BC%Gener”t
ATS Closed ator
Connected
50 | CAN_DOORS._... DOORS_OPEN
2 {
%100048 Q00044
Canopy Doors BCZ, Dool
rs Open
Open Alarm

Program: BCC_4000_4

Q-Pulse |Id TMS713

Active 29/01/2014 -
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51 SEL_AUTO Billan Street Carina SPS SP265 Backup Generator OM Manual GEN_AUTO
= —
%I00001 5
Selec:::'r‘ fmtch Generator Auto
.
‘ I!Local Control Panel Indicators
53 SEL_AUTO AUTO_{ND
|t
| ~ —
%100001 %Q00001
Selector Switch Controls in Auto
Aut Indicator
LAMP_TEST._...
I
11
%100005
Lamp Test PB
54 SEL_TEST - TEST_IND
|1
i { —
9100002 Q0000
- % 2
Sdec':ers ?mtch Controls in Test
indicator
LAMP_TEST_...
1
=¥
%100005
‘ Lamp Test PB
55 SEL_MAN MAN_IND
| {( —
9100003 Q0000
Selector Switch (;%4; 3
Pl ntrols in
Manual
indicator
LAMP_TEST_...
! ]
1 f
%|00005
Lamp Test PB
56 REMOTE_STR REM_STR_IND
— F (
$M00103 ,
%,Q00004
Remote Start Remote Start
Indicator
LAMP_TEST_...
@
%100005
Lamp Test PB
57| MAINS_FAILED MAINS_AVAIL...
4 { —
100033 QC0005
BCC Mains % i
Filed . Mains Availabie
Indicator
LAMP_TEST_...
11
1.F
9%100005
Lamp Test PB

P’mz BCC_4000_4

Q-Pulse |Id TMS713

Active 29/01/2014
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11/06/U3 £:41:58

62

Program: BCC_4000_4

CAN_DOORS._...

Billan Street Carina SPS SP245 BeskaspGegmeyator OM Manual

CAN_DOORS._...

~ —

}
9100048
Canopy Doors
Open

LAMP_TEST_...
—]

%I00005
Lamp Test PB

Q-Pulse Id TMS713

~ Active 29/01/2014

F%Q00029
Canopy Doors
Open Indicator

¥
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1 'Presets Routine
Move 1 to the Sequence Counter -

Bilan Street-Canna SPS SP265 Buckup-Gererctoro

2 ALW_ON MOVE INT
{ | —
%S00007
‘ Always ON
1 )
1IN Q—SEQ_CNT
%R0OC001
Sequence
Counter

P'.m: BCC_4000_4 ' A:

Q-Pulse |Id TMS713

Active 29/01/2014

PRES)
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1 I'Generator Modbus RTU Sla?d fhteffaes carmna SPSSP265 Backop-Gernerator OM Manuadt

40001 - Generator Sequence Number
2 ALW_ON MOVE BOOL]
] |
%,S00007
Aiways ON
48
SEL_AUTO—IN QF—MODBUS_INP...
%i00001 %,R00002
Selector Switch Modbus Digital
Auto lnputs
3 ALW_ON MOVE BOOL
= I —
%S00007
Always ON
48
AUTO_IND—IN Q—MODBUS_OUT...
%Q00001 %,R00005
Controls in Auto Modbus Digital
Indicator OQutputs
4 ALWON . 6VE BoOL
11 l—
[}
%S00007
Always ON
16
GEN_OFF—JIN Q—MODBUS_STA...
%M00101 %R00008 )
Generator OFF Modbus Status 1
5 AIWWON . MOVE BOOL
A — . |
1T
%S00007
Always ON
» 16
GEN_RUNNING—IN Q—MODBUS_STA...
%M00201 %RO0009
Generator Modbus Status 2
‘Running :

Program: BCC_4000_4

Q-Pulse Id TMS713

Active 29/01/2014

'om
N~ ‘
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[ . ________Billan Street Carina SPS SP265 Backup Generator OM Manual
6 ALW_ON MOVE BOOL P
¥ B '
%S00007
Always ON
100
HIGH_HIGH_ALM—{IN Q—MODBUS_ALA. ..
%M00300 %R00010
High High Alarm Modbus Alarms

P’m: BCC_4000_4 ‘ A: MOD!
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— Bitterr-Street-CarnerSPSSP2465-Backup-Gonerator-OM-ieruel
B I'Generator OFF State PIEIToTEET M "~
SEL_AUTO SEL_TEST SEL_MAN ™R GEN_OFF
7 Vi 7 TENTHS ~
100001 100002 %I00003 9MO00101
Selector Switch Selector Switch Selector Switch Generator OFF
Auto Test Manual . .
%,R00100
25—pV
%R00100
3 GEN_OFF MOVE iNT
1 %mo0101
Generator OFF
|
1 \
1 ——VN Q|—SEQ_CNT !
FRO0001
Sequence
Counter
4 I!Generator Automatic Start and Stop Logic
& | MAINS_FAIL_S. . MAINS_FAILS... GENOFF  HIGH HIGH A_. "HIGHALM  MEDIUM_ALM [ AUTO_TEST_S... ‘
i
|| % 7 — A TENTHS — ' |
RXM00117 FM00104 FM00101 %M00300 FM00320 FM00340 FM00102
Mains Fail Starff Mains Failed Generator OFF High High Alarm  High Alarm  Medium Alarm Auto & Test
Stop Start / Stop
|
REMOTE_STR| REMOTE_STR REMOTE_STP %R00103 |
— | | — 4 5—pv
,M00103 %MO0103  %MO0105 %R00103
Remote Start Remote Start  Remote Stop -
. P
TEST_STR TEST_STP
X Vi
%MO00106 F%M00107
Test Start Test Stop
AUTO_TEST_...
{1
11
9,M00102
Auto & Test
Start / Stop
f
¢ | mams_faiLeD o MAINS_FAIL_S... .
11 TENTHS { !
11 \ )
%100033 %M00117
BCC Mains Mains Fail Start
Failed .
F%R00139
300—{pY
%RO0139

Program: BCC_4000_4

Q-Pulse Id TMS713

Active 29/01/2014

S
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MAINS_FAIL_S...

Billan Stree C@Mﬁg 3PS SP265 Backup Generator OM Manual
TENTH {
%M00104
Mains Failed
Stop
ZRO0106
1200 —jpv
ZRO0106
8 SEL_AUTO - REM_STR REMOTE_STP FMR REMOTE_STR
—— 1 | — TENTHS (i
%100001 %I00036 KM00105 %M00103
Sefector Switch] BCC Remote Remote Stop Remote Start
Auto Start
MAINS_ATS_C... GEN_RUNNING %R00109
—— ——— s—pv
%M00382 %M00201 109
Mains ATS Generator
Failed to Close Running
Alarm
REMOTE_STR
| L
10
%M00103
Remote Start
‘Q SEL_AUTO REM_STP T REMOTE_STP
— | — TENTHS {
%100001 9100037 EMO0105
Selector Switch] BCC Remote Remote Stop
Auto Stop
HIGH_HIGH_... %R00112
— — 5—pv
EMO0300 %R00112
High High
Alarm
HIGH_ALM
%M00320
High Alarm
MEDIUM_ALM
—
%M00340
. Medium Alarm
i —_—
| 10 SEL_TEST —TVR TEST_STR
| — JENTHS {
! { —
%100002 %M00106
4Se|ec1To;s fmtch Test Start
%R00115
| 10—pv
| %R00115

St

thv.: BCC_4000_4

Page 348 of 436
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N i i M Manual -
11 SEL_TEST Billan Street Q&r&no SPS SP265 Backup Generator O TEST STP
4 TENTHS { —
%,100002 %M00107
Sefector Switch Test Stop
Test
KR00118 '
10—pv )
%XR00118
12 L'Generator Sequence 1 -- 2
Starting the Generator
13 | GEN_RUN_OFF HIGH HIGH A.. 'HIGH ALM  MEDIUM ALM  SEL_AUTO AUTO_TEST.S..  STEP.I MOVE INT
7 ———— | —— -
%M00108 %,M00300 %,M00320 %,M00340 9100001 %M00102 %M00001
Generator Run High High Alarm  High Alamm  Medium Alarm| Selector Switch Auto & Test Step Sequence
off Auto Start / Stop No.l
SEL_TEST  AUTO_TEST_.. 1
— ] — 2N Q—SEQ_CNT
| %100002 ELMO0102 %,R00001
‘ Selector Switch  Auto & Test Sequence
| Test Start / Stop Counter
|
| SEL_MAN  MAN_STR_PB
! ¥ [ —
i %I00003 %100008 '
Selector Switch Manaui Start PB
‘ Manual
‘ 14 | SPD_STP_CRK OFOT GEN_RUN_OFF
‘ —— p— TeNT ( —
%,100017 %M00108
Crank Cutout Generator Run
Relay off
%R00121
150 —py
FR00121
T STEP_1 ENABLE_OFFL...
| — R
%,M0O0001 %M00109
. Step Sequence Enable
- No.l Generator to go
) Offline
16 Generator Sequence 2 -- 3
Generator Running at Rated Speed
Generator Warmup Time
17 SELAUTO  GEN_RUNNING STEP 2 E TR NOVE TTT
] —— } | TENTHS L.
%100001 F%M00201 %MO0002
Selector Switch Generator Step Sequence
Auto Running No.2
SEL_TEST %RO0124 1
: } | 50—pv 3N Q—SEQ_CNT
2100002 RR00124 %R00001
Selector Switch Sequence
Test Counter

Program: BCC_4000_4

Q-Pulse Id TMS713

Active 29/01/2014
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11 /Y0704 LDUDL

Billan Street Carina SPS SP245 BbtXfs Gerettator OM Manual

18 SELLMAN  GEN_RUNNING STEP2E TR : MOVEINT
{ { —— | TENTHS
100003 9M00201 %,MO0002
Selector Switch  Generator Step Sequence
Manuat Running No.2
‘ %RO0127 1
50 —pV 3—IN Q}—SEQ_CNY
%RO0127 200001
Sequence
Counter
T 19| SELAUTO SPD STP.CRK AUTOTESTS.. STEP2E  [WGVEINT
— ——W Z i F —
100001 %I00017 F%M00102 %M00002
Selector Switch] Crank Cutout Auto & Test  Step Sequence
Auto - Relay Start / Stop No.2 .
SEL_TEST 1.
1} 1N QI—SEQ_CNT
%100002 9,RO0001
Selector Switch Sequence
Test Counter
20 SEL_AUTO SPD_STP_CRK AUTO_TEST_S... STEP 2 E MOVE INT
— | Nt I -
100001 %I00017 %M00102 GM0O0002
Selector Switch| Crank Cutout Auto & Test  Step Sequence
‘ Auto Relay Start / Stop No.2 ,
SEL_TEST 1
— 9N Qf—SEQ_CNT
" 100002 9,RO0001
Selector Switch Sequence
Test Counter
21 SEL_MAN SPD, ?STP_CRK MAN_STP_PB STEP_2_E MOVE INT
1 | W 4 a ~
. 100003 %I00017 94100009 %M00002
Selector Switch Crank Cutout Manual Stop PB Step Sequence -
Manual Relay No.2
1
1N Q—SEQ_CNT
%R0O0001
Sequence
Counter
22 SEL_MAN SPD_STP_(?RK MAN_STP_PB STEP 2 E MOVE iNT
| 1t Vi { k- —
94100003 %100017 9%I00009 2
Selector Switch Crank Cutout Manual Stop PB Step Sequence
Manual Relay - No.2
1
. 9—IN - QF—SEQ_CNT
9R00001
Sequence
Counter
| 23 Generator Sequence 3 -- 4
| Generator Running at Rated Speed
| Transfer to Generator ATS
l,z.m: BCC_4000_4 A:

Q-Pulse Id TMS713

Active 29/01/2014
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24 SEL AUTO  GEN_RUNNING $ite Street Caring SPS SP265 Backup Generator OM Manual

MOVE INT
—— b ——— — = -
9100001 %MO00201 %MO0003
Selector Switch Generator Step Sequence F
Auto Running No.3 .
SEL_TEST 1 . . ‘
— 4—-1|N - Qf—SEQ_CNT .
%100002 %R0O0001 '
Selector Switch - Sequence
Test Counter
25 SEL_MAN  GEN_RUNNING MAN_TRF_GE..  STEP_3 MOVETNT
%I00003  %MD0201 9100011 %MO0003
Selector Switch  'Generator  Manual Transfer Step Sequence
Manuai Running to Generator PB No.3
AL 1
4—IN Q—SEQ_CNT
%R00001
Sequence
Counter
' |
26 SEL_AUTO AUTO_TEST.S... STEP_3 MOVE INT
— A —— - - . |
100001 %LMO0102 %MO0003 . : . :
Selector Switch]  Auto & Test - Step Sequence i R .
Auto Start / Stop No.3 . . .
SEL_TEST. ' 1 ' ’ ‘ |
+ | : ' 9~1m Q—SEQCNT
100002 . %R00001
Setector Switch : Sequence
Test . Counter
57| SELMAN  MANSTPPB  STEP.3 OVETT
i+ 4 | = —
100003 %,100009 %M00003
Selector Switch Manuat Stop PB  Step Sequence
Manual No.3
1
9—lm Ql—SEQ_CNT
%R00001
Sequence
Counter

Generator Running Online .
29 SEL_AUTO ~ GEN_RUNNING MAINS_ATS_C... GEN_ATS CLS STEP_ 4

28 ['Generator Sequence 4 -- 5 : :

MOVE INT » ' , , ‘
~ b ——— ] — - .
%100001 %LMO00201 %I00034 %I100035 %M00004 )
Selector Switch Generator BCC Mains ATS BCC Generator Step Sequence
Auto. Running Closed ATS Closed No4
SEL_TEST ' 1
|} 5—IN Q{—SEQ CNT
,100002 %,RO0001
Selector Switch Sequence
Test Counter.
Program: BCC_4000_4 A: : ’ <
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11 /U7 Ut LIOU.DL

Billan Street Carina SPS SP265 Boekxgp Geoerqﬁor OM Manudal

- -

30 SEL_MAN GEN_RUNNING MAINS_ATS_C... GEN_ATS_CL MOVE INT
i i 7 Y — -
100003 %,M00201 . %i00034 00035
Selectot Switch Generator  BCC Mains ATS BCC Generator Step Sequence
Manual Running Closed - ATS Closed No.4
® IR
5—IN Qt—SEQ_CNT
R0O0001
Sequence
Counter
31 SEL_AUTO AUTO_TEST_S.. STEP_4 MOVE INT
2k 7 | — -
100001 %,M00102 FLMO0004
Selector Switch| Auto & Test  Step Sequence
Auto Start / Stop No4 -
SEL_TEST 1
1t 9l Q[—SEQCNT
| %100002 %,R00001
Selector Switch : . Sequence
Test . Counter
.32 SEL_'MAN MAN_TRF_MAL... STEP_4 MOVE iINT
1} 11 {1 |
1T T L -
-,100003 100010 M00004
. Selector Switch Manual Transfer Step Sequence
‘ ‘Manual to Mains PB No.4
1
3N -Ql—SEQ_CNT
,RO0001
Sequence
Counter
. 33 SEL_MAN MAN_STP_PB  STEP_4 MOVE INT
| | —/ {1 —
. 9100003 9100009 %MO00004
Selector Switch Manual Stop PB _Step Sequence
Manual No.4
1
9N - Ql—SEQ_CNT
FRO0001. .
Sequence
Counter
34 | |ggfGenerator Sequence 5 - 7
Generator Running Online
Transfer to Mains ATS
SELAUTO AUTO_TEST.S... STEP S [MOVEINT| -
1} ' L -
%100001 %M00102 9 M00005
Selector Switch| Auto & Test  Step Sequence
Auto Start / Stop No5
SEL_TEST ] 1
| — ' - 7N Qf—SEQ_CNT
%!100002 %RO0001
Setector Switch Sequence
Test Counter

I—"znr BCC_4000_4 : A
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36 SELMAN MAN_TRF_MAL.. $itpyStreet Caring

PS SP265 Backup Generator OM Manual

MOVE INT ENABLE_OFFI....
| — { | 4k (s}—
%100003 %100010 %M00005 %M00109
Selector Switch Manual Transfer Step Sequence Enabte
Manual to Mains PB No.5 Generator to go
' Offline
; x ®
7N Q—SEQ_CNT
%,R00001
Sequence
Counter
37 SEL_MAN MAN_STP_PB STEP_S MOVE INT
X A — -
100003 %!00009 %MOC005
Selector Switch Manual Stop PB Step Sequence
Manual - : No.5
1
| 74N Ql—SEQ_CNT
‘ ' RO0001
| Sequence
‘ -~ Counter
l 38 | |ggffGenerator Sequence 7 -- 9
Generator Running
| Mains ATS Closed
1 39 MAINS_ATS_C... GEN_ATS_CLS ENABLE_OFFL .. STEP_7 MOVE INT
‘ | — | - - @
9100034 %100035 %MO00109 9%M0O0007
BCC Mains ATS BCC Generator Enable Step Sequence
Closed - ATS Closed  Generator to go No.7
Offline
1
9—-lm Q|—-SEQ CNT .
9R00001
Sequence
Counter
40 | \gf Generator Sequence 7 -- 3 ’
Generator Running
: Mains ATS Closed
Return to Step 3 :
41 MAINS_ATS_C... GEN_ATS_CLS ENABLE_OFFL... STEP_7 MOVE INT ENABLE_OFFL...
X | { —— —{R—
%100034 %100035 9%M00109 %MO0007 - %M00109
| BCC Mains ATS BCC Generator Enable Step Sequence Enable
| Closed ATS Closed  Generator to go No.7 Generator to go
| Offline Offline
1
3-—Lm Q—SEQ_CNT
%RO0001 .
Sequence
Counter
42 l'Generator Sequence 9 -- 1
Generator Cool Down
43| SELAUTO  STEP9 TMR MOVE INT
i I TENTHS -
%100001 %,M00009
Selector Switch! Step Sequence
Auto No.9
SEL_TEST 9%R00130 1
| | 3000—PV 150 1—IN . Q[—SEQCNT 1
9100002 % %R00001 |
Selector Switch Sequence
Test Counter
Program: BCC_4000_4 A: , N

Q-Pulse Id TMS713

Active 29/01/2014
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SEL_MAN

%100003

STEP_9

%MO0009
Selector Switch Step Sequence
Manual

No.9

[BiFMR Stjeet Carina SPS §fsvE Reakup Generafor OM Manual
| pb———] |———{ TENTHS

%R00133 1
‘ 10—lpy 1IN Q- SEQ CNT
%ROO133 ) %,R0O0001
Sequence
Counter
a5 I erator Sequence 9 -- 2
' Generator Restart
46 SEL_AUTO AUTO_TEST.S..  STEPO VR MOVEINT
X | o TN -
%,100001 %,M00102 %MO0009
Selector Switch] Auto & Test  Step Sequence
Auto Start / Stop No.9
SEL_TEST %,R00136- 1
1} 10—pv . 2—IN Q[—SEQ_CNT
%100002 %RO0136 %R00001
Selector Switch Sequence
Test Counter
47 I'Generator High High Alarm
Generator Shut Down
48 | FIGHHIGH A... HH_ALM_OST1
’ 1} {T—
%M00300 %M00110
High High Alarm High High Alarm
. One Shot
49 | HHAMDOSI e
|} —
%M00110
High High Alarm
One Shot
(
1
1IN Q—SEQCNT
%,R00001
Sequence
Counter
50 ‘Generator High Alarm
Generator Not Running, Move to Stop Mode Ste 1
51 HIGH.ALM  SPD_STP_CRK _ H_ALM_OS1
| — —/} —T—
%,M00320 %100017 %MO00111
High Alarm Crank Cutout High Alarm One
‘ : Relay Shot
52 | HAMOS]  rgeoEiNT
|| ok
%MO00111
High Alarm One
Shot
1
1-hn Q}—SEQ_CNT
%RO0001
Sequence
Counter
53 I'Generator High Alarm
. Generator Running, Move to Cool Down Mode, Step 9
A:

Pﬁmz BCC_4000_4

Q-Pulse Id TMS713

Active 29/01/2014
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HIGH_ALM

SPD_STP_CRK

Billan Street Carina SPS SP265 Backup Genrerator OM Manual

H_ALM_OS2
{1 {1 (—i
%M00320 100017 %M00112
High Alarm Crank Cutout High Alarm One
Relay Shot
55 | HAMOS2  ryGuENT .
1t -
%M00112
High Alarm One
Shot
1
9—‘m Q- SEQ_CNT
ROC0O1
Counter
56 enerator Medium Alarm )
Generator Not Running, Move to Stop Mode, Step 1
57 | MEDIUM_ALM SPD_STP_CRK M_ALM_OS1
11 1 M—ip
%M00340  %I100017 %MO0113
Medium Alarm  Crank Cutout Medium Alarm
Relay One Shot
58 | MAMOSI  rgovEiNT
i |
%M00113
Medium Alarm
One Shot
1
1IN Q}—SEQ_CNT
9,RO0001
Sequence
Counter
59 l'Generator Medium Alarm
Generator Running, Move to Transfer to Mains AT
60 | MEDIUM ALM SPD_STP_CRK M_ALM_0S2
it { | (—.
%,M00340 %100017 ) %M00114
Medium Alarm  Crank Cutout - Medium Alarm
Relay One Shot
61 | MAMOSZ  rgGauEiRT
X ~
FM00114 -
Medium Alarm
One Shot
' ®
7N Q—SEQ_CNT
%R00001
Sequence
Counter
62 l‘Mains ATS Fail To Close Alarm
Generator Not Running, Move to Generator Stopped, Step 1
" 63 | GEN_RUNNING MAINS_ATS C... M_ATS_ALM_...
Vi 1 N—
%MO00201 %,M00382 9%MO00115
Generator Mains ATS Mains ATS
Running Failed to Close Alarm One Shot
Alarm .

Program: BCC_4000_4

Q-Pulse Id TMS713

Active 29/01/2014
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64 | MATSALM_..  ruswmT Billan Street Carina SPS SP265 Backup Generator OM Manual
't -
%M00115
Mains ATS
Alarm One Shot
1
‘ 1-fN  ql-SEQCNT
%R00001
Sequence
Counter
65 'Mams ATS Fail To Close Alarm
Generator Running, Move to Transfer to Generator ATS. St
66 | GEN_RUNNING MAINS_ATS_C... AUTO_TEST_S... ' M_ATS_ALM_. .
— it - - . {1 —
FM00201 %,M00382 %M00102 : : ’ %MO0116
Generator Mains ATS Auto & Test Mains ATS
Running Faile;;!l to Close  Start / Stop Alarm One Shot
anm
67 | MATSAM_...  ruGvETRT
———| ———
%M00116
Mains ATS
Alarm One Shot

! - - - -
4~im Ql—SEQ CNT

) %RO0001
Sequence
Counter

68 'Generator Sequence Counter is Out of Range.
Reset to Step 1

69 ALW_ON U7 INT
__{ —

%S00007
Always ON

MOVE INT

SEQ_CNT —-LINI

%R00001
Sequence -
Counter

1
1 %mz _ S —lm Q—SEQ_CNT

%R00001 |
Sequence
Counter
. ALW_ON EQINT
i1 a
‘ (]
%S00007
Always ON
MOVE INT
SEQ_CNT—-\INI }—
%R00001 ’
Sequence
Counter
1
6—linz 1—ﬁm Q—SEQ_CNT
" %R00001 ’
Sequence -
Counter

' P'n: BCC_4000_4 : o A:
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72

71

EQINT

SEQ _CNT .-—xlNl

Counter

ALW_ON
1 L

Billan Street Carina SPS SP265 Backwp-Genrergtor OM Manual

MOVE INT

GTINT

%S00007
Always ON

%RO0001
Counter

SEQ_CNT —AINX Q

-z

MOVE INT

Program: BCC_4000_4

Q-Pulse Id TMS713

1 ‘TN Ql—SEQ_CNT

%RO0001
Counter

1
1 ‘L'" Q—SEQ CNT

9%,R00001
Sequence
Counter

Active 29/01/2014
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Billan Street Carina SPS SP244 Baskue Gererator OM Manual

1

LiGenerator High High Ala

ms

2

EM_STP_ALM
i1

HIGH_HIGH A...

LIS}
%M00301

Emergency
Stop Alarm

MEN_ALM
11

1r

%M00302
MEN Alarm

OIL_P_SD_ALM
{ L

-%M00303
Low Oif
Pressure
Shutdown
Alarm
ENG_T_SD_A...
] —
| %M00304
High Engine
Temperature
Shutdown

Alarm
RAD_WATER_..

]}

1
%M00305
Low Radiator
Water Level*
Alarm

SPD_OVER A...

{{
LI |

%MO00306
Over Speed
Alarm

{
FMO0300
High High Alarm

I’Generator High Alarms

SPD_UNDER_...
] —

HIGH_ALM

LI
%M00321
Under Speed

Alarm

VOLTS_UNDE.. |

___{l,_

%M00322
Alternator
Voltage Under
Alarm

VOLTS_OVER...

___I}_

%M00323
Alternator
Voltage Over
Alarm

GEN_CB_TRI... |
|1

gy

110

%M00324
Generator CB
Tripped Alarm

ALT_TEMP_A...

%M00325

Alternator High

Temperature
Alarm

( ) |
\
%M00320
High Alarm

Q-Pulse

I!Generator Medium Alarms

Pn‘am: BCC_4000_4

Id TMS713

Active 29/01/2014
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FUEL_ LEV_EM...

Billan Street Carina SPS SP265 Bagilsap feapaigior OM Manual

MEDIUM_ALM . . -

[ —

L]
9M00341
Fuel Empty

Alarm

FAIL_TO_STR...

%M00342
Fail to Start
Alarm

MAINS_ATS_...
I

11
%M00381
Mains ATS

Failed to Open
Alarm

GEN_ATS_CL...

|

11
%M00384
Generator ATS
Failed to Close

Alarm .

—( —i
%M00340
Medium Alarm

Program: BCC_4000_4

Q—i’ulse Id TMS713

‘!Generator Low Alarms

Active 29/01/2014
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LOW_ALM

{—

%,M00363
Low Fuel Level
Alarm

BAT_CHG_AC...

J1
LI

%LM00364

Battery Charger|
AC Alarm

BAT_CONT_L...

%M00365.
Control Battery]|
Charger Low
Voltage Alarm
‘ BAT_STR_LO...
q
L
FM00366
Start Battery

Charger Low
Voltage Alarm

MAINS_ATS._... |

| L

LR}
%M00382
Mains ATS
Failed to Close
Alarm

GEN_ATS_OP...

11
T
%M00383
Generator ATS
Failed to Open
Alarm

FM00360

Low Alarm

9 L'Generator Emergency Stop Alarm

10 | EM.STOPPB

EM_STP_ALM

(1 —

ll/ll

’ 100004
Emergency Stop
P8

EM_STP_ALM ALM_RESET._...

%M00301 %100006
Emergency Stop Alarm Reset PB
. Aam

Pr‘m: BCC_4000_4

Q-Pulse Id TMS713

Active 29/01/2014
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Emergency Stop
Alarm
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11 | EM.STP.AM ‘Billan Street Carina SPS SP265 Backup Genardtor OM Manual ) ~“g

EM_STOP_IND
{ | {( —i
%,MO00301 ’ %Q00010
Emergen;y - Emergency Stop
Stop Alarm fndicator
LAMP_TEST_... .
100005
Lamp Test PB
12 I!Generator MEN Alarm
13 MEN_FLT . MEN_ALM
| L
9100024 - . . - %M00302
MEN Fault Relay . ) MEN Alarm
MEN_ALM  ALM_RESET ...
¥ VA
9M00302 %I00006
MEN Alarm  Alarm Reset PB
14 MEN_ALM . MEN_FLT_IND
= ' 1)
%M00302 9%Q00011
MEN Alarm ’ MEN Fault
: Indicator - .
LAMP_TEST_...
—— — |
%100005 A
Ltamp Test PB

15 I'Generator Low Oil Pressure Shut Down Alarm .
16 | OILPIOWSD Ol P bLY

OIL_P_SD_ALM
| —— | : . ’ ()
%100041 FM00207 : %MO00303

Low Oil Pressure Oil Pressure

: . Low Qil Pressure
Shutdown Alarm Delay Shutdown Alarm

OIL_P_SD_ALM ALM_RESET ...

~ o
%,M00303 %I00006
Low Oil Pressure Alarm Reset PB
Shutdown Alarm

17 | owPsoAM

. . . OILP_LOW_S...
1 | , - . ‘ ~

%M00303 . ) %Q00012
Low Oil ) . Low Qil Pressure

Pressure - Shutdown

Shutdown Indicator
Alarm . .

LAMP_TEST_... N
%100005
Lamp Test PB

18 EGeherator High Engine Temperature Shut Down Alarm

Program: BCC_4000_4 ) ‘ A:

4
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Billan Street Carina SPS SP265 Backup Generator OM Manual

19 | ENG.THISD STRUPDLY ENG_T_SD_ALM
— | — | { —
%100043 %M00208 . %M00304
High Engine  Startup Alarm High Engine
Temperature Delay Temperature
Shutdown Shutdown Alarm
ENG_T_SD_ALM ALM_RESET_...
[l ]
I V-
%M00304 %100006
High Engine  Alarm Reset P8
Temperature
Shutdown Alarm
20 | ENG_T_SD_ALM ENG_T_HI_SD...
{ | { —
%M00304 %Q00014
High Engine High Engine
Temperature Temperature
Shutdown Shutdown
Alarm Indicator
LAMP_TEST_...
|1
[
%100005
Lamp Test PB
21 |!Generator Low Radiator Water Level Alarm A
22 | RAD_WATER.... T™MR - RAD_WATER_...
00045 %M00315
Low Radiator Radiator Water
Water Level Level Low Delay
. FR00300
50—pv
%R00300
23 | RAD_WATER.... RAD_WATER_...
I | { —
EMO0315 %M00305
Radiator Water Low Radiator
Leve! Low Delay Water Level
Alarm
RAD_WATER_... ALM_RESET_...
ELM00305 %100006
Low Radiator Alarm Reset PB
Water Level -
Alarm
24 | RAD_WATER.... RAD_WATER_...
1 (—
%M00305 %Q00016 -
Low Radiator Low Radiator
Water Leve! Water Level
Alarm Indicator
LAMP_TEST_...
P
11
%I00005
Lamp Test PB
25 I!Generator Over Speed Alarm

Program: BCC_4000_4

9

Q-Pulse |Id TMS713

Active 29/01/2014
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Billan Street Carina SPS SP265 Backup-Generator OM Manual

+ g
26 GCR T™MR SPD_OVER_DLY
Iy TENTHS { —
1
s pro
er
Control Refay Delay Timer
%,R00339
50—V 8
%R00339
27 SPD_OVER  SPD_OVER DLY SPD_OVER_ALM
—t 1 | ( —
oszrooow &Maooals %,M00306
f Over Speed
Relay -  Delay Timer Alarm
SPD_OVER_ALM ALM_RESET _...
{ H —/t
%M00306 %100006
Over Speed  Alarm Reset PB
Alarm ‘
28 | SPD_OVER ALM SPD_OVER_IND o
I} (— |
&200306 %Q00019 |
NaSpeedm Over. Speed
| Indicator
; LAMP_TEST_.... .
%,100005
‘ Lamp Test PB
| 29 I’Generator Under Speed Alarm
1
| 30 SPD_UNDER  STRUPDLY = SPD_UNDER_...
\ - 1 ~ p—] TENTHS {
100018 %M00208 0033
Under Speed  Startup Alarm . U?rer Speid
Relay Delay Alarm Delay
%,R00303
50—pv
%R00303
T3] | SPD.UNDER.... SPD_UNDER_....
{ | { —
%M00331 " %,M003
\ Under Speed Und s;-,eed21
Alarm Dela er
y Alarm

SPD_UNDER_... ALM_RESET_...

{ ———4
%M00321 %100006
Under Speed  Alarm Reset P8
Alarm :

Program: BCC_4000_4

Q-Pulse

Id TMS713

Active 29/01/2014
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-
32 SPD_UNDER_... SPD_UNDER_I...
I
1 ¥ ( )_'
i) oo
Alé:ml U
tndicator
LAMP_TEST_...
o . |
9100005
tamp Test PB
33 _Generator Under Voltage Alarm
34 | VOLTS_UNDER STR_UP_DLY TR VOLTS_UNDE...
]| I ' . TENTHS {
11 1 —{ )_ |
~ %i00020 %M00208 EM00332
Under Voltage Startup Alarm Under Voltage
Relay Delay Alarm Delay
%RO0306
50 —py
%RO0306
35 | VOLTS_UNDE... VOLTS_UNDE...
] (
1 F { )___|
%M00332 %M00322
Under Voltage Alternator
Alarm Delay Voltage Under
. Alarm
: VOLTS_UNDE... ALM_RESET._...
——
%M00322 %,100006
Alternator  Alarm Reset PB
Voltage Under
Alarm
36 | VOLTS_UNDE... VOLTS_UNDE...
. A (
R {
%M00322 %Q00022
Alternator Alternator
Volitage Under Volitage Under
Alarm Indicator
LAMP_TEST_...
I
11
%,100005
Lamp Test PB
37 liGenerator Over Voitage Alarm
38 VOLTS_OVER STR_UP_DLY T TMR ] VOLTS_OVER....
11 | TENTHS (
. T 1 A )—“i
%100021 F%M00208 %M00333
Over Voltage  Startup Alarm Over Voltage
Relay Delay Alarm Delay
%R00309 ’
50 —pv
%R00309
A: ALA!

Pnsm' BCC_4000_4

Q-Pulse |Id TMS713

. Active 29/01/2014
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| VOLTS_OVER_...

Billan Street Carina SPS SP265 Backup Generator OM Manuall

39 VOLTS_OVER....
1 (—
%M00333 XM00323
Over Voltage Alternator
Alarm Delay Voitage Over
. Atarm
VOLTS_OVER._... ALM_RESET ..
i | % : @
%M00323 %100006
Alternator  Alarm Reset PB
Voltage Over
Alarm
40 | YOLTS OVER_.. VOLTS_OVER_...
i - {
%M00323 %,Q00023 |
Alternator Altermnator
Voltage Over Voltage Over
Alarm indicator
LAMP_TEST_...
1}
117
%100005
Lamp Test PB
4] |'Generator CB Tripped Alarm )
42 GEN_CB_TRIP GEN_CB_TRIP...
1} { —
%100023 9M00324
Generator CB Generator CB
Tripped Tripped Alarm
. GEN_CB_TRIP... ALM_RESET_... :
1= 1 |
%M00324 %100006
; Generator CB  Alarm Reset PB
Tripped Alarm
43 GEN_CB_TRIP... GEN_CB_TRIP...
I —(—
%,M00324 %Q00025
Generator CB Generator CB
Tripped Alarm Tripped
Indicator
LAMP_TEST_...
14
11 i
100005
Lamp Test PB
| .
| 44 ]'Generator High Alternator Temperature Alarm
45 ALT_TEMP STR_UP_DLY . ALT_TEMP_ALM
L 11 (—
X100022 %,M00208 %M00325
Alternator High Startup Alarm Alternator High
‘ Temperature Delay Temperature
‘ ' Refay . Alarm

ALT_TEMP_ALM ALM_RESET ...

{ A
%M00325 %I00006
Alternator High Alarm Reset PB
Temperature
Alarm

Program: BCC_4000_4

Q-Pulse |Id TMS713

Active 29/01/2014
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—TG | ALT_TEMP_ALM Billan Street Carina SPS SP265 Backup Generator OM Manual ALT_TEMP_IND
. { | « —
FM00325 %Q00024
Alternator High Alternator High
Temperature Temperature
Alarm Indicator
LAMP_TEST_...
o
© 9100005
Lamp Test P8
47 .l'Generator Fuel Level Empty Alarm
. 48 FUEL_LEV EM... TVR FUEL_LEV_EM...
—— TeNTHS {
%!00047. %MO00351
Fuel Empty Fuel Level Empty
Afarm Detay
%R00312
50 —pv
9R00312
49 | FUELLEV.EM... FUEL_LEV_EM...
| — (
FM00351 XM00341
Fuel Level Empty Fuel Empty
‘ Alarm Delay Alarm
FUEL_LEV_EM... ALM_RESET_...
| ——
%M00341 100006
Fuel Empty  Alarm Reset PB
Alarm
50 FUEL_LEV_EM... FUEL_LEV_EM...
|1 .
! {
XM00341 %Q00017
Fuel Empty Fuel Empty
Alarm Indicator
LAMP_TEST_...
j 1
1
I00005
Lamp Test PB
51 [!Generator Fai! To Start Alarm
52 FAIL_STR_CNT FAIL_TO_STR_...
11
{ t {
%M00204 FMO00342
Failed to Start Fail to Start
Counter Alarm

FAIL_TO_STR_...ALM_RESET_...

i} 11
FM00342 100006
Fail to Start  Alarm Reset PB
Alarm

1)62m: BCC_4000_4
)

Q-Pulse Id TMS713

Active 29/01/2014
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53 | FAIL_TO_STR_... FAIL_TO_STR_...
— t —(
%M00342 %Q00021
Fail to Start Fail to Start
Alarm Indicator
LAMP_TEST_... |
o
L] \
%,100005
Lamp Test PB
54 l!Generator Low Oil Pressure Warning Alarm .
55 OIL_P_LOW W  OIL_P_DLY OIL_P_W_ALM
i} — | {
9100042 FHM00207 XHM00361
Low Oil Pressure Qil Pressure Low Oil Pressure
Warning Alarm Delay Warning Alarm
OIL_P_W_ALM ALM_RESET._...
¥ 2
9,M00361 9100006
Low Oil Pressure Alarm Reset PB
Waming Alarm
. 56 OIL_P_W_ALM OfL_P_LOW_W... ;
| { — |
9%,M00361 %Q00013 |
Low Qil Low Oil Pressure ‘
Pressure Warning .
Warning Alarm Indicator |
LAMP_TEST_...
1]
11
%,100005
Lamp Test PB

57 [!Generator High Engine Temperature Warning Alarm

58 ENG_T_HILW STR UP_DLY
1| 11

ENG_T_W_ALM

11 11
9100044 %M00208
High Engine - Startup Alarm
Temperature Delay

Warning

ENG_T_W_ALM ALM_RESET ...

{ f —/1
HM00362° %100006
High Engine  Alarm Reset PB
Temperature
Warning Alarm

59 ENG_T_W_ALM
] 1

{

{ —
%M00362
High Engine
Temperature
Warning Alarm

ENG_T_Hi_ W ... :

1T
%MO00362
High Engine
Temperature
Warning Alarm

LAMP_TEST_...

F,100005
Lamp Test PB

O— @
%Q00015
High Engine
Temperature
Warning
Indicator

60 I!Generator Fuel Level Low Alarm

Program: BCC_4000_4

Q-Pulse Id TMS713

Active 29/01/2014
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61 | FUEL_LEV_LOW treet Carina SPS SP265 Backup Generator OM Manual FUEL_LEV_LO...
I} TENTHS {) |
%100046 F%M00373
Low Fuel Level Fuel Level Low
Alarm Delay
%RO0315
50—pv
%RO0315
62 | FUELLEV_LO... FUEL_LEV_LO...
— — ( —
%M00373 %M00363
Fuel Level Low “Low Fue! Level
Alarm Delay Alarm
FUEL_LEV_LO... ALM_RESET_...
sl %
FM00363 %100006
Low Fuel Level Alarm Reset PB
Alarm
63 | FUELLEV1O... FUEL_LEV_LO...
i } —( —
%M00363 - %Q00018
Low Fuel Level Low Fuel Level
Alarm tndicator
. LAMP_TEST_...
I
i
%,100005
Lamp Test PB
64 I'Generator Battery Charger AC Fail Alarm
.~ 65 | BAT_CHG_AC TR BAT_CHG_AC_...
. 4 TE_NTH§ { —
%100025 F,M00374
Battery Charger’ Battery Charger
AC Relay AC Failure Defay
. %R00318
1200 —PV
%RO0318
66 | BatcHaAC_... BAT_CHG_AC._ ..
{| { —i
%M00374 %,M00364
Battery Charger Battery Charger
AC Failure Delay AC Alarm

BAT_CHG_AC_...ALM_RESET ...

{ F——
XLM00364 %100006
Battery Charger Alarm Reset PB
AC Alarm

Program: BCC_4000_4

Q-Pulse |Id TMS713

Active 29/01/2014
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'67 | BAT_CHG_AC_... Billan Street Carina SPS SP265 Backup Generator OM Manuall BAT_CHG AC....

— | : —( —
F%M00364 : %Q00026
Battery Charger| Battery Charger
AC Alarm . AC Indicator
LAMP_TEST._... -
! ®
T r -
9100005
Lamp Test P8

68 L'Generator Control Battery L6w Voltage Alarm

69 | BAT_CONT tO... TVR BAT_CONT_LO...
] TENTHS )___|
110 - (
%100026 . . . 4LM00375
Control Battery . Controt Battery
Charger Low Low Voltage
Voltage Delay
F%R00321
300—pv .
%R00321
70 | BAT_CONT_LO... : BAT_CONT_LO...
1
- — (—
¥M00375 %M00365
Control Battery . Contro! Battery
Low Voltage L Charger Low
Delay Voltage Alarm
BAT_CONT_LO...ALM_RESET_...
| %
%,M00365 %100006
Control Battery Alarm Reset PB |
Charger Low ’ |
Voltage Alarm \
"TT71 | BAT_CONT_LO... ' BAT_CONT_LO...
I} : —( —
XM0O0365 : %Q00027
Codlgol BaLttery Control Battery
rger Low - Charger Low
Voltage Alarm R . : V;?tage
LAMP. TEST ! Indicator
11
1T
%I00005
Lamp Test PB

72 LﬂG‘enerator Start Battery Low Voltage Alarm

73 "‘BAT_STR_LO... ) . T™MR ] ] o BAT_STR_LO... S
I TENTHS 4 1
. ﬁoggtzz : : . ‘FMO0376 .
: ery . Start Batte:
Charger Low . ' . Low Voltagr:
Voltage . Delay
FRO0324
600V
FR00324
Program: BCC_4000_4 : . A ' : . ALA
J I/
0
|
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74 | BAT_STRLO... Billan Street Carina SPS SP265 Backup Generator OM Manual BAT_STR_LO...
— | : — —i
- | %Mo0376 %M00366
Start Battery Start Battery
Low Voltage Charger Low
Delay Vottage Alarm
- BAT_STR_LO... ALM_RESET._..
9%M00366 9100006
Start Battery Alarm Reset PB
Charger Low
Voltage Alarm
75 BAT_STR_LO... BAT_STR_LO...
{ ~
%M00366 %,Q00028
Start Battery Start Battery
Charger Low Charger Low
Voitage Alarm Voltage
{ndicator
LAMP_TEST ...
|}
U]
%,100005
Lamp Test PB
76 l'Mains ATS Fail to Open Alarm
77 MAINS_ATS_O... GEN_ATS_CLS... MAINS_ATS_C... GEN_RUNNING TMR MAINS_ATS_O...
— X -+ | F TENTHS {
%,Q00033 %Q00034 %100034 %M00201 9%M00381
BCC Mains ATS BCC Generator BCC Mains ATS  Generator Mains ATS
Open Command  ATS Close Closed Running Faited to Open
Command ’ Afarm
MAINS_ATS_O...-.ALM_RESET_PB ‘KRO0327
|t ' Mv e R00327
%M00381 %,100006 %!
Mains ATS  Alarm Reset PB
Failed to Open
Alarm
78 | | Mains ATS Fail to Close Alarm
79 MAINS_ATS_O... GEN_ATS_CLS... MAINS_ATS_C... MAINS_FAILED TMR MAINS_ATS C...
{ | /1 i —/4 TENTHS {
%,Q00033 %,Q00034 9100034 %,100033 %M00382
BCC Mains ATS BCC Generator BCC Mains ATS BCC Mains Mains ATS
Open Command  ATS Close Closed Failed Failed to Close
Command : Alarm
MAINS_ATS_C... ALM_RESET_PB %R06330
— | Vi 100 —ipv .
%M00382 %,100006 %R00330
Mains ATS  Alarm Reset PB : :
Failed to Close
Alarm
80 !!GeneratO( ATS Fail to Open Alarm , _
“ GEN_ATS_CLS... MAINS_ATS_O... GEN_ATS_CLS MAINS_FAILED TMR GEN_ATS_OP...
v K 1l % TENTHS ( —
%Q00034 %Q00033 %100035 %100033 %MO00383
BCC Generator BCC Mains ATS BCC Generator BCC Mains Generator ATS
ATS Close  Open Command  ATS Closed Failed Failed to Open
Command Alarm
GEN_ATS_OP... ALM_RESET_PB %R00333
1} i/t 100 —{pv
9%M00383 %100006 % 333
Generator ATS Alarm Reset PB
Failed to Open
Alarm
82 [!Generator ATS Fail to Close Alarm
P : BCC_4000_4 A:

Q-Pulse Id TMS713

Active 29/01/2014
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“753 | GENATS.CLs... MAINS_ATS_O... GEN_Bitkon §tree RiningaSPS SP265 BackupGensrator OM Manual GEN_ATS_CLS...
— 1} 7 {1 TENTHS —(—
%,Q00034 %,Q00033 %,100035 XLM00201 E,M00384
BCC Generator BCC Mains ATS BCC Generator  Generator Generator ATS
‘ . ATS Close  Open Command  ATS Closed Running Faifed to Close
| Command Alarm '
| GEN_ATS_CLS... ALM_RESET_PB F,R00336
1} i 00—y ‘
%M00384 %,I00006 %R0
Generator ATS Alarm Reset PB
Failed to Close
Alarm

Program: BCC_4000_4 A: ALy

4
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|'Audible Alarm Control Logigl an Sfreet carnna SPSSP285 Backup Generator OM Manual

NEW_ALM AAR
{1
T — —
FMO0400 %Q00042
New Alarmn Audible Alarm
Relay
:‘ [ Mutes the New Audible Alarm
4 | ALM_MUTE_PB NEW_ALM
11 {R—
%100007 | %M00400
Alarm Mute PB \ New Alarm
5 ESets the New Alarm Bit
6 EM_STP_ALM H%M00401
|
| —T—
FMO0301 %M00401
Emergency Stop
Alarm
T 7] .%Mmo00301 NEW_ALM
1 ~s}— -
EM00401 FHM0C0400
New Alarm
g | MENAM %,M00402
)i
o .. -M—
%,M00302 00402
MEN Alarm FM
9 %M00402 NEW_ALM
— ~{s}—
%,M00402 9,M00400
New Alarm
T 10 | OlLP_SDAM %M00403
11 -
I} {M—
%M00303 %,M00403
Low Oil Pressure
Shutdown Alarm
11 %M00403 NEW_ALM
11
' ~(s}—
%M00403 %M0O0400
New Alarm
“ ENG_T_SD_ALM F%M00404
I
i 1 {T—
%LMO0304 00404
High Engine FM
Temperature
Shutdown Alarm
13| (%Mo0304 NEW_ALM
] .
b {s}—1
%M00404
New Alarm
14 | RAD_WATER_... HMO0405
[ 1
i | {M—
%MO0305 00405
Low Radiator FM
Water Level
Alarm

Program: BCC_4000_4

®

Q-Pulse Id TMS713

Active 29/01/2014

" AUD
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ALy Vg e e

5 FLMO0405 Billan Street Carina SPS SP265 Backup Generator OM Manual NEW_ALmM
. - i —(s}—|
F%M00405 F%MO0400
New Alarm
16 | SPD_OVER ALM %M00406
| 11— —{N—
%,M00306 %M00406
Over Speed
Alarm
17 %M00406 NEW_ALM
A - —{(s—
%,MO0406 %MO00400
New Alarm
18 | SPO_UNDER.... %M00421
i | —T—
%,M00321 HM00421
Under Speed
Alarm
19 | %Mo0s2l NEW_ALM
1t —(s)—
GM00421 %,M00400
New Alarm
20 VOLTS_UNDE... FoM00422
— {M—
%M00322 FM00422
Altermator .
Voltage Under
Alarm
21 FM00422 NEW_ALM
1 | —{(s—
XM00422 %M00400
. New Alarm
22 VOLTS_OVER_... %M00423
S {N—
%M00323 94,M00423
Alternator )
Voltage Over
Alarm
23| %Mo0423 NEW_ALM
| — —{(s)—
%,M00423 MO0400
New Alarm
24 GEN_CB_TRIP... %M00424
Ay {(1—
%MO0324 %M00424
Generator CB
Tripped Alarm
25 |  %M00a24 NEW_ALM
— | ~{s)—
. §M00424 %HMO00400
New Alarm
26 ALT_TEMP_ALM FM00425
— (m—
%M00325 KM00425
Alternator High
Temperature
Alarm
Program: BCC_4000_4 A: AUD_.

®
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30

33

o

35

37

Q-Pulse

Préam‘ BCC_4000_4

Id TMS713

Active 29/01/2014

Billan Street Carina SPS SP265 Backup Generator OM Manual NEW_ALM
1 {s}—
FM00425
New Alarm
FUEL_LEV_EM %M00441
-—1 (n—
EM00341 %M00441
Fuel Empty
Alarm
ELM00441 NEW_ALM
i {s}—
. %M00441 FMO0400
New Alarm
‘FAIL_TO_STR_... XM00442
— - {1
%M00342 %M00442
Fail to Start
Alarm
9,M00442 NEW_ALM
— 1 {s)—1
%XM00442 - %MO00400
New Alarm
OILP_W_ALM %M00461
— | ~1—
gM00361° %M00461
Low Oil Pressure
Waming Alarm
%MO00461 NEW_ALM
|+ s
9,MO00461 %,M00400
: New Alarm
ENG_T_W_ALM XM00462
L {1)—
%MO0362 M00462
High Engine
Temperature
Warning Alarm
FMO00462 NEW_ALM
I (s —
gMO0462 - %MO0400
New Alarm
FUEL_LEV_LO... %M00463
\Y
— 1
9M00363 M00463
Low Fuel Level
Alarm
FM00463 NEW_ALM
— | {s—
%M00463 XMO0400
New Alarm
BAT_CHG_AC_... %M00464
{
| t ‘ )
M00364 %M004A64
Battery Charger
© AC Atarm

AUD_.
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40

41

42

43

45

46

47

49

50

39 |

Billan Street Carina SPS SP265 Backup Gererator OM Manual

Program: BCC_4000_4

Q-Pulse Id TMS713 -

Active 29/01/2014 "

FM00464 NEW_ALM
11
11 {s}—i
%M00464 FM00400
New Alarm
BAT_CONT_LO... - FMO0465
]1
o s
Control Battery M °

Charger Low
Voitage Alarm

EM00465 NEW_ALM

11
LI ASH
%MO00465 HM0O0400
New Alarm
BAT_STR_LO... %M00466
| —

o o |
Start Battery RMootes
Charger Low
Voltage Alarm

%M00466 NEW_ALM

1
— | {s}—
%HMO0466 FM00400
New Alarm
MAINS_ATS_O... %M00481
i
v o |
Mains ATS M !
Failed to Open
Alarm
%MIOO481 NEW_ALM
1

MI t —{(s}—
%M00481 %M00400
New Alarm
MAINS_ATS_C... %M00482

| .
s oz |
Mains ATS M
Failed to Close
Alarm
%M00482 NEW_ALM
{1
Ml i {s}—
%M00482 ‘ FMO0400
New Alarm
GEN_A‘]I’SI_OP... %M00483
%MLOI38'3 (00483T
Generator ATS o
Failed to Open
Alarm
%MJO(:483 NEW_ALM
LI
” —{(s)}—
00483 F%M0O0400
New Alarm
GEN_ATS_CLS...
%M00484
{ — -
%M00384 \00434
Generator ATS o
Failed to Close
Alarm

Page 375 of 436




NEW_ALM

Pﬁm: BCC_4000_4

Q-Pulse Id TMS713

Active 29/01/2014

{s)—i
%,M00400
New Alarm

AUD_/
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Q-Pulse |Id TMS713

Billan Street Carina SPS SP265 Backup Generator OM Manual

NTB Design

Folder Name...........ooeiieeie et e BCC_4000_2

NICKNAIME.....ciiiiiiiee sttt et ra e C4000_2

Location.................... C:\Program Files\GE Fanuc Automation\VersaPro._- . -
\Project\BCC_4000_2

Created........ovevieiieeeee et 27-Jun-03, 16:36:03

Modified........cccvveiiiercr s 03-Jul-03, 18:02:02

DesCriptioN........cccveeeeeirre e BCC, Standby Generator, 4000

Active 29/01/2014
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Program: BCC_4000_2 C:\Program Files\GE Fanuc Automation\VersaPro\Project\BCC_4000_2 A:Hg ,\ké\l.blk
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03-Jul-03 18:02:05

Billan Street Corinﬁ,ﬁ? Sgg%r%OQ}%%ga%?S?g?r OM Manual Page’ 3

1 |Audible Alarm Control Logic “I
2 NEW_ALM AAR
b {
LMO0A00 %QO0042
‘ New Alam Audble Alam
Reiay
3 E“’ Mutes the New Audible Alarm 1
A ALM_MUTE_PB WD
{1 —{r)}—]
%I00007 LMO0400
Alarm Mute PB Now Ao
5 ,r Sets the New Alarm Bit _I
5 EM_STP_ALM LIA00EDT
o (M—
: AMOD40}
Emergency Stop
Alam
7 ' NEW_ALM
P {s)}—
' %LMO0400
New Alom
—’ MEN_ALM %MO00402
I (T
AMO0302 AMO0402
MEN Alam
9 NEW_ALM
A {s—
LMO0402 ALMO0400
New Alarm
10| orrpspam N
I (T
%MO0303 LMO0403
Low Oil Pressure
Shutdown Alarm
1 xMo0103 NEW_ALM
[ {s}—
%MO0403 ALMO0400
New Alarm
1  ENG_T_SD_ALM %M00404
I {1)—
AMO0304 LM00404
High Engine
Temperature
Shutdown Alaam
13 AMO044 NEW_ALM
P (s +—}
%MO0404 %MO0400
New Alarm
14 RAD_WATER_LOW «
_AlM MOO405
f (T
%MO0305 %MO0405
Low Radiator
Water Level Alarm
15 “M00485 NEW_ALM
A (s
AMO0L0S AMO0400
New Alarm
bsm_ovm _ALM “
— | )
%LMO00306 LMO0406
Qver Speed Alarm
Program: BCC_4000_2 C:\Program Files\GE Fanuc Automation\VersaPro\Project\BCC_4000_2 AUD_ALM.blk
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03-Jul-03 18:02:05

17

2]

22

Program: BCC_4000_2
Q-Pulse Id TMS713

Billan Street Corin&%%%%?g%o%g%a rr(])eE?rTr%r OM Manudal

C:\Program Files\GE Fanuc Automation\VersaPro\Project\BCC_4000_2

Active 29/01/2014

TWMO0L06 NEW_ALM
I {
1 {sr—
TWMO0L06 %MO00400
New Alarm
SPD_UNDER_ALM %M00421
Pt {s
i F {T—
%MO0321 %M00421
Under Speed
Alam
%MO0421 NEW_ALM
{1 {
1 {s}—
%LM00421 %MO0400
New Alarm
VOLTS_UNDER_AL TM00422
M
1 1z
—— | (T
WMO03I22 %M00422
Altemator Voltage
Under Alam
%MO00422 NEW_ALM
I {
b {s
BMO0L22 %M00400
New Alarm
VOLTS_OVER_ALM %M00423
fol %S
o {TH
%MO0323 %M00423
Alternator Voltoge
Over Alam
%M00423 NEW_ALM
{ {
— | (s
LMO0423 %M00400
New Alarm
GEN_CB_TRIP_AL... %M00424
{ {7
— | {T—
BM00324 %MQOD424
Generator CB
Tipped Alarm
%M00424 NEW_ALM
I | {
ot {sr—
%MO0424 %MO00400
New Alamm
ALT_TEMP_ALM %M00425
| { )
Pl \T
LMO03I25 BMO0425
Altemator High
Temperature
Alorm
%M00425 NEW_ALM
11 {
1 {s—
%MO0425 %MO0400
New Alorm
RUEL_LEV_EMPTY_A %M00241
M
[ {1
b {1
%WMO0A41 %M00441
Fuel Empty Alarm
BMO0441 NEW_ALM
I {
11 {s
BM00441 %MO0400
New Alam
FAIL_TO_STR_ALM %M00442
|| (-] )
[l \r i
%WMO0I42 %M00442
Fail to Start Alarm

Page: 4
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31

32

s

¢l

41

42

Program: BCC_4000_2
Q-Pulse Id TMS713

Billan Street Corinﬁ%%%%?g%oc{;ggﬁp{ge g;) r OM Manual

C:\Program Files\GE Fanuc Automation\VersaPro\Project\BCC_4000_2

Active 29/01/2014

XM00LA2 NEW_ALM
It f e\
P {s—1
2 %MO0400
New Alarm
OIL_P_W_ALM WMO04S T
Pt /- )
[} A '
LMO036 T %MO044)
Low Qi Pressure
Warning Alarm
TMO0LS T NEW_ALM
!t {
I {s)—
LMO0461 %MO0400
New Alarm
ENG_T_W_ALM TMO0252
i | 1% ~)
17 \ i
BMOO3E2 %MO0462
High Engine
Temperature
Waming Alam
TMO0462 NEW_ALM
{ | {
1] {s
BMO0262 R %MO0400
New Alarm
", FUEL_LEV_LOW_AL %MO0463
M
{1 {1~
10 \ I ) |
LMO0363 %M00463
Low Fuel Level
m
BWMO0463 NEW_ALM
bt {
[ {s )_i
BMOG463 %MO0400
New Alarm
BAT_CHG_AC_AL %M0O0464
M
[ {1
[ \ l )
%MO0364 %MO0464
Battery Charger
AC Alarm
%M00464 NEW_ALM
[ | {
i1 (s
%M00264 %MO0400
New Alarm
: —‘BAT_CONT_LOW_ LMO02S5
V_AM
{ | ! \)
[ \/I
%M00365 %MO04SS
Control Battery
Charger tow
Voltoge Alaim
%MO0465 NEW_ALM
|| {
1 {s—
%MO0465 %M00400
New Alam
BAT_STR_LOW_V_A LMO024
LM
{1 { *) I
[ \,l
%MO03SS %MO04sE
Start Battery
Charger Low
Valtage Alarm
WMO046S NEW_ALM
I {
1 {s—
%MO04sS %M00400
New Alorm
INS_ATS_OPN %MO0481
Al
| { ) |
1 A [
%M00381 %M00481
Mains ATS failed
to Open Alarm

Page: 5

AUD_ALM.blk
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a5

5|

g

Program: BCC_4000_2

Billan Street CorlnmSB%sﬁéBr?Q} A r&e{of r OM Manual
ersalr

%WMO0481 NEW_AIM
| 1 /{
1 15/
%M00481 %MO0400
New Al
MAINS_ATS_CLS_A %EM00482
w
| | {4~
K {1
LMO0382 %M00482
Mains ATS Falled
to Close Alam
%MO00482 NEW_ALM
I {
[ \ S } ‘
%EMO00482 %M00400
New Alarm
GEN_ATS_OPN_AL LMO0483
M
| | {
[ \,l\)_‘
MO0383 %M00483
Generator ATS
Failed to Open
Alarm
LMO0483 NEW_ALM
[ {
P {s i
%LMO0483 %MO0400
New Alarm
GEN_ATS_CLS_AL %MO0484
M
[ {
[ \T)_‘
%MO0384 %MO0484
Generator ATS
Faied fo Close
Alarm
TMO0484 NEW_ALM
11 {
1 {s i
%MOG484 LMODA0G
New Alarm

Q-Pulse |Id TMS713

C:\Program Files\GE Fanuc Automation\VersaPro\Project\BCC_4000_2
Active 29/01/2014
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BIOCK INAME:.......oecueeeeeeeeitee e ce e s e ere st st e e e e st st r e e e s n e e esaesabe san e s s esnesiesnnnas ALARM.blk

‘ DESCHPHON:.....ccveeieecrreie et et Control Logic for the Generator Alarms.

BIOCK TY .. ettt et st et bbb e bbb s bbb bt ar e s e sbe s aad Ladder
|
|
|
|

Program: BCC_4000_2 C:\Program Files\GE Fanuc Automation\VersaPro\Project\BCC_4000_2 ALARM.blk
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03-Jul-03 18:02:05

1

Billan Street Corinﬁﬁ?é %%gisggo g%a ?Cn’et% r OM Manual
T

Page: 8

lGenerator High High Alarms

2

EM_STP_AIM

1

HIGH_HIGH_ALM

R
— —
—1 -
—1

— —

!
[
%MO0J01
Emergency Stop
Alarm

MEN_ALM

%M0O0302
MEN Alarm

Oil_P_SD_AIM

%M00303
Low Oil Pressure
Shutdown Alom

ENG_T_SD_AIM

High Engine
Temperature
Shutdown Alarm

RAD_WATER LO
W_ALM

Low Radiator
Water Level
Alarm

SPO_OVER_AIM

Over Speed Alarm

{ ) I

\
%MO0300

High High Alarm

’Generator High Alarms

SPD_UNDER_ALM

bl

HIGH_ALM

— —

—

— —

[
%M00321
Under Speed
Alam

VOLTS_UNDER_AU!
M

Altemator
Volitage Under
Alorm

VOLTS_OVER_AL
M

%M00323
Altemator
Vottage Over
Alarm

GEN_CB_TRIP_AL
M

%M00324
Generator CB
Tipped Alam

ALT_TEMP_ALM

%M00325
Altemator High
Temperature
Alam

—( —

%MO0320
High Alarm

{Generator Medium Alarms

Program: BCC_4000_2
Q-Pulse Id TMS713

o~

C:\Program Files\GE Fanuc Automation\VersaPro\Project\BCC_4000_2
Active 29/01/2014
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Iul -03 18:02:05 Billan Street Corlnglsleg %%célsg%OQ gﬁ,er g}fl r OM Manual . Page: 9

FUEL_LEV_EMPTY_A MEDIUM_ALM
w
1t { ) l
[N \
AWMO0341 RMO0IL0
Fuel Empty Alarm:, Medium Alarm
FALL_TO_SIR_ALM
—i !
—
LMO0342

Fal to Start Alarm

MAINS_ATS_OPN |
AWM

—— —

LMO0381
Mains ATS Folled
to Open Alarm

GEN_ATS_CLS_AL]

M

—i I,__
%M00384

Generator ATS
Faled to Close
Alom

Generator Low Alarms

~

&

8 OILP_W_ALM

1t
%MO03ST
Low Oil Pressure
Waming Alarm

ENG_T_W_ALIM

— —

’ High Engine
Temperature
Waming Alarm

o
FUEL LEV OW_A|

—w~

l.ow Fuellevel
y Alarm -~

=
BAT_CHG_AC_Al
M

|

HBMO0364
Battery Charger
AC Alam

,—-—-\“.

BAT_CONT_LOW
V_AIM

— >

LMO0IS

Control Battery
Charger Low

Voltage Alamn

BAT_STR_LOW_V_

" -
BMO03S

Start Battery

Charger Low
Voltoge Alarm

%M00382
Mains ATS Falled
to Close Alamn

GEN_ATS_OPN_A
M

o

%M00383
Generator ATS
Failed to Open

Alam

9 lGenerator Emergency Stop Alarm

Program: BCC_4000_2 C:\Program Files\GE Fanuc Automation\VersaPro\Project\BCC_4000_2 ALARM.blk
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Billan Street Carin 65 Bo%up neratqr OM Manual
03-Jul-03 18:02:05 ?\]sleésﬁzesxgn ersaPro (tm Page: 10
EM_STOP_P8 EM_STP_ALM
10
§ {
4 {
%I00004 LMOO301
Emergency Stop Emergency Stop
) ®
EM_SIP_ALM  ALM_RESET_PB i
AMO030T LI00006
Emergency Stop  Alarm Reset PB
Alarm
n EM_STP_ALM EM_STOP_IND
b () J
| \
%LMO0I0 %Qa0010
Emergency Stop Emergency Stop
Alarm Indicator
LAMP_TEST_PB
%0005
Lomp Test PB
12 [Generator MEN Alarm !
13 MEN_FLT MEN_ALM
1| () J
[ i
%I00024 %MO00302
MEN Foult Relay MEN Alarm .
MEN_ALM ALM_RESET_PB
AMO0302 LI00006
MEN Alarm Alom Reset PB
14 MEN_ALM MEN_FLT_IND
11 () J
1T \
AMOBI02 %LQ00011
MEN Alarm MEN Fautt
Indicator
LAMP_TEST_PB
%I0000S
Lomp Test PB
15 ﬁ" Generator Low Oil Pressure Shut Down Alarm l
14| OLPLOWSD OIL_P_DLY OLL_P_SD_ALM
11 I {) J
[ bl \
%I00041 %M00207 %M00303
Low Oil Pressure Oil Pressure Low Of Pressure
Shutdown Alamn Delay Shutdown Alarm

OlL_P_SD_ALM  ALM_RESET_PB

%MOG303 %I00006
tow Ol Pressure  Alarm Reset PB
Shutdown Alarm
17 OIL_P_SD_ALM OIL_P_LOW_SD_IN
D
! { ) I
|| \
%MO00303 %Q00012
Low Ol Pressure Low Oit Pressure
Shutdown Alarm Shutdown
Indicator
LAMP_TEST_PB
%I00005
Lomp Test PB
18

Program: BCC_4000_2
Q-Pulse Id TMS713

[Generator High Engine Temperature Shut Down Alarm

B

Active 29/01/2014
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Billan Street Corirﬁf@ Bpgségéogléggaﬁgg trr<:r|)1‘)or OM Manudal

03-Jul-03 18:02:05 Page: 11
19 ENG_T_H_SD STR_UP_DLY ENG_T_SD_ALM
fol [ ,
[ (I} A
%I00043 LMO0208 LMO0304
High Engine Startup Alarm High Engine
Temperchure Delay Tempetatwe
. Shutdown Shutdown Alorm ‘
ENG_T_SD_ALM  ALM_RESET_PB :
1
TWMO0304 %0006
High Engine Alom Reset PB
Temperatue
Shutdown Alarm
20 ENG_T_SD_ALM ENG_T_H_SD_IND
/ .
N —(
%MO0I04 %Q00014
High Engine High Engine
Temperature Tempercture
Shutdown Alorm Shutdown |
Indicator ‘
LAMP_TEST_P8 |
%I00005
Lomp Test PB
21 E’ Generator Low Radiator Water Level Alarm
RAD_WATER_LOW RAD_WATER_LOW
22 TMR TENTHS oLy
I = { ) _
11 A\
%I00045 %MO0315
Low Rodictor Rodiator Water
Water Leve! Level Low Delay
%R0O0300
S0—pv
%R0O0300 .
23 RAD_WATER_LOW RAD_WATER_LOW
Dy AWM
|| { )
[ \
%EM00315 %MO0305
Radiator Water Low Radiator
Level Low Deloy Water Level Alam
RAD_WATER_LOW ALM_RESET_PB .
_AM
%MO00305 %I00006
Low Rodiator Alorm Reset PB
Water Level Alarm
24 RAD_WATER_LOW RAD_WATER_LOW
AM _IND M
11 { )
[ \
%M00305 %Q00016
Low Radator Low Radiator
Water Level Water Luvel
Alarm Indicator
LAMP_TEST_PB
%I00005
Lomp Test PB
25 Generator Over Speed Alarm
26 GCR (TR TENTHS | SPD_OVER_DLY
1 | { )
1T \
%Q00041 %MO0316
Governor Control Over Speed Delay
Relay Timer
LROO33Y
50 —ipy
%LROO33Y
Program: BCC_4000_2 C:\Program Files\GL Fanuc Automation\ VersaPro\ Project\BCC_4000_2 ALARM.blk

Q-Pulse |Id TMS713

Active 29/01/2014
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03-Jul-03 18:02:05

Billan Street Corin%%%%?g%o%ggﬁﬁ%e(% r OM Manual

Page: 12

27 SPD_OVER SPD_OVER_DLY SPD_OVER_AWM
| -
— —— e
%I00019 %MO0316 %MO0306
Over Speed Relay  Over Speed Over Speed Alam
Delay Timer
SPD_OVER_ALM  ALM_RESET_PB .
28 SPD_OVER_ALM SPD_OVER_IND
|1 {
[ \
TLMO0306 %Q00019
Over Speed Over Speed
Alam Indicator
LAMP_TEST_P8
| %I00005
i Lomp Test PB
| 29 lGenerator Under Speed Alarm —l
| 30 SPD_UNDER SIR_UP_DLY TMRTENTHS SPD_UNDER_DLY
|| |
| i i = )
%I00018 . %M00208 BMO033 T
Under Speed Startup Alarm Under Speed
Relay Deloy Alam Delay
%R00302
80 —pv
%R0O0303
31 SPD_UNDER_DLY SPD_UNDER_ALM
I |
[ ‘( )
%MO033 1 %MO00321
Under Speed Under Speed
Alarm Delay Alam
SPD_UNDER_ALM  ALM_RESET_PB .
%M00321 %I00006
Under Speed Alarm Reset PB
Alarm
32 SPD_UNDER_ALM SPD_UNDER_IND
| | )
T /\
%MO00321 %Q00020
Under Speed Under Speed
Alam Indicator .
LAMP_TEST_PB
%I000G5
Lamp Test PB
33 lGenerator Under Voltage Alarm W
3 4 VOLTS_UNDER STR_UP_DLY CTMR TENTHS | VOLTS_UNDER_D...
| | Il
[ [ ( )
%I00020 %LM00208 %MO0332
Under Voltage Stortup Alarm Under Voltage
Retay Delay * Alam Delay
%RO030S
0 —pv
%RO0306

Program: BCC_4000_2
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VOLIS_UNDER_AL
M

— |

~

%LMO0332 TMI0322
Under Volioge Altemator Vaitoge
| Undler Alom

. Alarm Delay

VOLIS_UNDER_AL  ALM_RESET_PB

M

—— ——
%WMO0322 I00006

Ahlemator Voltoge  Afarm Reset P8
Under Alam

VOLIS_UNDER_IND

VOLTS_OVER_DLY
39 | vous.oveRo

VOLIS_OVER_ALM

| - o
%M00333 %M0O0323
Over Voltage Alternator Voltoge
Alarm Deloy Over Alorm

VOLTS_UNDER.
36 | g
{ [ \
%MO0322 %QA0022
Altemnator Altematar Voitoge
Voitage Under Under Indicator
Alam
LAMP_TEST_PB
%I00005
Lomp Test PB
37 [Generator Over Voltage Alarm
38 VOLTS_OVER STR_UP_DLY (TMR TENTHS | VOLIS_OVER_DLY
RN B s emoiae s - {
‘ 1 ;' Pl 1\
%I00021 %M00208 %M00333
Over Voilage Startup Alarm Over Voltage
Relay Delay Alarm Delay
%RO030%
§0—pv
%RO0309

VOLIS_OVER_ALM  ALM_RESET_PB

— ——

%M00323 %I00006
Altemator Voltage  Alarm Reset P8
Over Alorm

VOLTS_OVER_IND

Ve VER.
10 OLIS_OVER_ALM
{
{ — {
%MO0323 %C00023
w Altemator Alternator Vottoge
Voltage Over Over Indicator
Alarm
LAMP_TEST_PB
%100005
tamp Test PB
41 lGenerator CB Tripped Alam
42 GEN_CB_TRiP GEN_CB_TRIP_AL...
| { ) l
| \
%I00023 %M00324
Generator CB Generator CB
Tripped Tripped Alarm

GEN_CB_TRIP_AL... ALM_RESET_PB

— ——

%M00324 %I00006
Genergtor CB Alarm Reset PB
Tripped Alarm

. . ’
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43 GEN_CB_TRIP_AL... GEN_CB_TRP_IND
{
(i — { ¥
*M00324 %Q00025
Generator CB Generator CB
Tipped Alarm Tripped Indicator
LAMP_TEST_PB
%I00005
Lamp Test P8
44 |Generator High Altermator Temperature Alarm
45 ALT_TEMP STR_UP_DLY ALT_TEMP_ALM
[l ] L { )
[N ! \
%I00022 %M00208 %MO0325
Altemgtor High  Startup Alarm Alternator High
Temperature Relay Delay Temperatute
Alam
ALT_TEMP_ALM  ALM RESET_PB
BMO0325 J00006
Altemator Hgh  Alarm Reset PB
Temperature
Alarm
46 ALT_TEMP_ALM ALT_TEMP_IND
1 { ) I
[ \
%M00325 T %Q00024
Alternator High Alternator High
Temperature Temperature
Alarm Indicator
LAMP_TEST_PB
%I00005
Lamp Test PB
47 IGenerator Fuel Leve! Empty Alarm
FUEL_LEV_EMPTY FUEL_LEV_EMPTY C
48 TMR TENTHS v
! | { ) I
[ \
%I00047 %MO035)
Fuel Empty Fuel Level Empty
Alam Delay
%RO0312
50 —py
%RO03N2
49 FUEL_LEV_EMPTY_C : FUEL_LEV_EMPTY_A
Ly W
|t { ) I
10 \
%M00351 . %MO0341
Fuel Level Empty - Fuel Empty Alam
Alarm Delay
FUEL_LEV_EMPTY_A ALM_RESET_P8
M
%MO0341 %I00006
Fuel Empty Alarm  Alarm Reset PB
50 FUEL_LEV_EMPTY_A FUEL_LEV_EMPTV_|
w ND
i { )
[ \
%MO0341 %Q00017
Fuel Empty Alarm/ Fue) Empty
Indicator
LAMP_TEST_PB
%0005
Lamp Test PB
51 IGenerator Fail To Start Alarm
Program: BCC_4000_2 C:\Program Files\GE Fanuc Automation\VersaPro\ Project\BCC_4000_2
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52 FAL_STR_CNT FAIL_TO_SIR_ALM
1t { )
b )
TWMO204 TMO03L2
Faled to Start Fai to Stort Alam
. Counier
FAIL_TO_STR_ALM  ALM_RESET_PB
TMOG342 00006
Fal to Start Alaem  Akarm Reset PB
53 FAIL_TO_SIR_ALM FAIL_TO_STR_IND
I { )
|| A
l $Q00021
Fail to Start fail to Start
ndicator
LAMP_TEST_P8
IG5
Lamp Test PB
54 |Generator Low Oil Pressure Warning Alarm
55 OIL_P_LOW_W OiL_P_DLY OlL_P_W_ALM
]l | 1 = = { )
L 1 S
%I00042 EMO0207 TM00361
Low Ol Pressure Oil Pressure Low Ol Pressure
Waming Alarm Delay Waming Alam

OlL_P_WALM  ALM_RESET_PB

— ——

‘Generator Fuel Level Low Alarm

%MO0361 2100006
Low Qil Pressure  Alarm Reset PB
Warning Alarm
56 OlL_P_W_ALM OIL_P_LOW_W_IN
D
1] { )
[ \
%MO0361 %Q00013
Low Oil Pressure Low Oil Pressure
Waming Alarm Waming indicator
LAMP_TEST_PB
%I00005
Lamp Test PB
57 lGenerator High Engine Temperature Warning Alarm
58 ENG_T_H_W STR_UP_DLY ENG_T_W_ALM
| | ] { )
[ 1 \
%100044 %M00208 %MO02
High Engine Startup Alarm High Engine
Temperature Delay Termperature
Warning Warning Alarm
ENG_TW_AIM  AIM_RESET_PB
%LMO00362 00006
High Engine Alamn Reset PB
Temperature
Warning Alarm
59 ENG_T_W_ALM ENG_T_HW_IND
] { ) I
[ \
BMO0I62 %Q00015
High Engine High Engine
Temperature Temperature
Waming Alarm Waming Indicator
LAMP_TEST_PB
%I00005
Lamp Test PB
60
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61 FUEL_LFV_LOW MR TENTHS | RUEL_LEV_LOW_DL
Y
i1 { )
BRI 1
%I00046 %MO0373
Low Fuel Leve! fuel Level Low
Alam Delay '
%RO0315
i A
S0—lpy
%LROAITS
62 | FUELLEVLOW DL FUEL_LEV_LOW_ AL |
Y M |
\
| i { )
10 \
%MO0373 %LMO0363
Fuel Level Low Low Fuel Level
Alarm Delay Alam
FUEL_LEV_LOW_AL ALM_RESET_PB
M
BMO03S3 %I00006
Low FuelLevel  Alamn Reset PB
Alam
63 | FUELLEV.IOW AL © FUELLEV_LOW_IN
M D
il { )
L Y
HMO036I %Q00018 .
Low Fuei Level Low Fuel Level
Alarm Indicator

LAMP_TEST_PB ' .

]

Lamp Test PB
&4 'Generator Battery Charger AC Fail Alarm
65 BAT_CHG_AC TMRTENTS BAT_CHG_AC_DLY
3 I () !
; | | \
| %100025 . AMO0I74
Battery Charger Barttery Charger
AC Relay AC Failure Delay
%RO0318
00 —py
%R00318
66 | BALCHG AC DY EAAT_CHGAAC_AL
! { Y
|| \
%M00374 AMO0364
Battery Charger Battery Charger
AC Failure Detay AC Alam .
BAT_CHG_AC_AL  ALM_RESET_PB
M
%MO0364 00006
Battery Chorger  Alarm Reset PB
AC Alarm
BAT_CHG_AC_AL BAT_CHG_AC_IND
67 |
|
| — —
%M00364 . %Q00026
Barttery Charger Battery Charger
AC Alam AC Indicator
LAMP_TEST_PB
100005
Lamp Test PB
68 iGenerator Contro! Battery Low Voltage Alarm J
Program: BCC_4000_2 C:\Program Files\GE Fanuc Automation\VersaPro\Project\BCC_4000_2 Page 39 §%f\h\g'blk
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BAT_CONTLOW_ BAT_CONT_LOW_
&9 |y TMR TENTHS v.OLY
[ | ) I
{1 \
. %0026 %LMO0375
Conirat Battery Control Battery
Charget Low Low Voltoge |
o= =
70 BAT_CONT_LOW_ BAT_CONT_LOW_
v_DLY V.
{
{
%LMOO36S
Control Bottery
Charger Low
Voltage Alarm
BAT_CONT_LOW_
V_AIM
71 BAT_CONT_LOW_ BAT_CONT_LOW_
V_ALM V_IND
| ] { ) I
bt \
XMO0S . I . 2,Q00027
Contro! Battery Control Bottery
Charger Low Charger Low
. Voitage Alarm Voltoge indicator
LAMP_TEST_PB
%I00005
Lomp Test PB
72 [Generator Start Battery Low Voltage Alarm AN
73 BAT_STR_LOW_V (MR TENTHS | E;\LSTR_LOW_V_D
| | R ) I
Pl \
%I00027 %M00376
Start Battery Start Battery Low
Charger Llow Voltage Delay
Voltoge
%R00324
600 —py
%R00324
74 BAT_STR_LOW_V_D BAT_STR_LOW_V_A
Ly M
|| { ) I
[ \
%MO0376 LMO0IGS
Start Battery Low Start Battery
Voltage Delay Charger Low
Voltage Alarm
BAT_STR_LOW_V_A ALM _RESET_PB
[
ALMO036S 200005
Start Battery Alarm Reset PB
Chargertow
Voltage Alarm
75 BAI_SIR_LOW_V_A BAT_STR_LOW_V_I
w ND
1 { ) I
[ \
%MO03SS %Q00028
Stort Battery Start Battery
Charger Low Charger Low
Voltage Alorm Voltage Indicator
LAMP_TEST_PB
%I00005
Lomp Test PB
76 [Mains ATS Fail to Open Alarm
Program: BCC_4000_2 C:\Program Files\GE Fanuc Automation\ VersaPro\Project\BCC_4000_2 ALARM.blk
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MAINS_ATS_OPN.  MAINS_ATS CLS  GEN_RUNNING MAINS_ATS_OPN_
77 cMD TMR TENTHS ALM
{1 [ fod { ) |
[ EE [ A
%Q00033 %00034 TMO0201 %M00381
BCC Mais ATS  BCC Mains ATS Generator Mains ATS Faled
Open Command Closed Running to Open Akarm '
MAINS_ATS_OPN_  ALM_RESET_PB BR00327
AM
|t | 50
I ‘/I w'uzm7
%M0038 1 L0006
Mains ATS Falled  Akaom Reset PB
to Open Akarm
78 E, Mains ATS Fail to Close Alarm
MAINS_ATS_OPN_  MAINS_ATS_CLS ~ MAINS_FALLED MAINS_ATS_CLS_A
79 | ¥on T™R TENTHS )
| } | {
4 V1 4 {
%Q00033 00034 %I00033 %M00382
BCC Mains ATS  BCC Mains ATS  BCC Maims Falled Mains ATS Falled
Open Command Closed to Close Alam
MAINS_ATS_CLS_A ALM_RESET_PB %R00330
M
|1 | —]
1 /1 0—pv
WMO0382 %I00006
Mains ATS Falled  Alorm Reset PB
‘o Close Alarm
80 ‘Generator ATS Fail to Open Alarm \
GEN_ATS_CLS CM  GEN_ATS_CLS MAINS_FALED VLI TG T GEN_ATS_OPN_AL
811, TMRTENTHS W
| | 1 } { ) |
l/} 11 I/} \ ‘
%Q00034 %I00035 %100033 %MO00383
BCC Generator BCC Generator BCC Mains Failed! Generator ATS
ATS Close AIS Closed Failed to Open
Command Alarm
GEN_ATS_OPN_AL  ALM_RESET_PB %ROQ3II
M
| 1 |
1 /1 80 —pv
%M00383 %I00006
Generator ATS  Alarm Reset PB
Failed to Open
Alam
82 E’ Generator ATS Fail to Close Alarm
GEN_ATS_CLS_CM  GEN_ATS_CLS GEN_RUNNING GEN_ATS_CL5_At
83|53 TMR TENTHS M
[ | |1 { ) |
[ l/} [ \
%Q00034 %I00035 %MO0201 %M00384
BCC Generator  BCC Generator Generator Generator ATS
ATS Close ATS Closed Running Failed to Close
Command Alarm
GEN_ATS_CLS_ AL ALM_RESET_PB %RO033S
M
[ |
I V1 il
%M00384 %I00006
Generator ATS  Alorm Reset PB
Falled to Close
Alam

Program: BCC_4000_2
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| - Bl OCK NI e eeeeeeeeeeeereerare e eesesiresaaessessresesssterssnsnsensssssasaaassrerenssnsnsssnesessessnsnnrasssanssnrnsen SEQ.blk
| . : Description:.......ccccooivviinniiiiniennicnnne. Control Logic for the Generator Operation Sequences.
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|

® ‘

|
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[‘Generator OFF State 1
2 SEL_AUIO SEL_TEST SEL_MAN MR TENTHS | GEN_OFF
i f ] _ (
A Vi i/ , {
%100007 200002 %400003 %M00107
Selector Switch  Selector Switch  Selector Switch Generator OFF
Auto Test Manua
%RO0100
25—pv
%R0O0100
3 GENOFF MOVE INT
%MO0010Y
Generator OFF
1
TN Q— SEQ_CNT
%RO0001
Sequence
Counter
4 [Generator Automatic Start and Stop Logic ‘
5 MAINS FAILED ~ MAINS_FAIL_STP GEN_OFF HIGH_HIGH_ALM HIGH_ALM MEDIUM_ALM [TMRTENTS | AUTO_TEST_STR
| | J | Il/l__l/l {
— | 4 %4 V1 i { — .
%H00033 %M00104 %M00101 %MO00300 BMO0320 *M00340 %MO0102
8CC Mairs Failed  Mains Falled Stop Generator OFF  High High Alarm High Alarm Medium Alarm Auto & Test Start /
Stop
REMOTE_STR REMOTE_STR REMOTE_STP %RO0103
i I { /1 |
! I ° PV%ROO!CG
%M00103 %EMO0103 HMD0105
Remote Start Remote Start Remote Stop
TEST_STR TEST_STP
(I |
[ I/I
LMO0106 4M00107
Test Start Test Stop
AUTO_TEST_STR
%M00102
Auto & Yest Start /
Stop
6 MAINS_FAILED TMRTENTHS MAINS_FAIL_STP
| (
% {
%H00033 %M00104
BCC Mains Failed Mains Failed Stop
%RO0106
1200—lpy
%RO0106
7 SEL_AUTO REM_STR REMOTE_STP TMRIENTHS REMOTE_STR
T ]t | /] { ) I
[ [ I \
00001 00036 LM00105 %MO0103
Selector Switch | BCC Remote Start Remote Stop Remote Start
Auto
MAINS _ATS_CLS_A GEN_RUNNING %R00109
- 1 sy
%M00382 TR00109
Mains ATS Failed Genermm
to Close Alarm Running

REMOTE_STR

||
%MO0103
Remote Start

Program: BCC_4000_2
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8

SEL_AUTO REM_STP TR TENTHS REMOTE_STP
i 1 { )
! 1T \
LI00001 %I00037 LMO0105
Selector Switch B8CC Remote Remote Stop
‘ Auto Stop
HIGH_HIGH_ALM WROOTV2
_! 5_ipv
%R00
%MO0300 nz
High High Alarm
HGH_ALM o
TMO0I20
High Alarm
MEDIUM_ALM
ALM00340
Medum Alam
[¢) SEL_TEST TMRTENTIS TEST_STR
] I { )
f \
2400002 B _ LMO0T06
Selector Switch - - - ’ Test Start
Test
‘ %R0011S
10_lpy
%RO0NS
10 SEL_TEST ThR TENTHS TEST_STP
| {
4 {
%100002 %M00107
Salector Switch Test Stop
Test
%R00118
10—py
%R00118

n AGenerator Sequence 1 -2
Staninq the Generator

12 GEN_RUN_OFF  HIGH_HIGH_ALM HGH_ALM MEDIUM_ALM SEL_AUTO AUTO_TEST_STR STEP_)

MOVE INT
1/ ) | /‘ } /] I 1 || |
| l/% I I L] PT
%MO0108 %MO0300 %M00320 %MO00340 00001 %M00102 %MO000T
Generator Run Off High High Alarm High Alarm Medium Alarm Selector Switch  Auto & Test Start|  Step Sequence
Auto / Stop No.1
SEL_TEST AUTO_TEST_STR t
__| ‘—_l !__ 2N Ql—SEQ_CNT
%I00002 LMO0102 %R00001
Selector Switch  Auto & Test Start Sequence
Ti / Stop Counter
SEL_MAN MAN_STR_PB
H400003 %100008
Selector Switch  Monou Start PB
Manual
13 SPD_STP_CRK OFDTTENTHS GEN_RUN_OFF
AY
%I00017 %LMO0108
Crank Cutout Genergtor Run Oft
Relay
%R00121
150 —{py
%WROQI2T
Program: BCC_4000_2 C:\Program Files\GE I"anuc Automation\VersaPro\Project\BCC_4000_2 SEQ.blk
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14 STEP_1 ENABLE_OFFLUINE
11 {p)
[ LR /—-I
MO0001 LMO0109
Step Sequence Enable Generator
No.1 to go Offline ‘
15 Generator Sequence 2 -- 3
Generator Running at Rated Speed
Generator Warmup Time
16 SEL_AUTO GEN_RUNNING SIEP_2 E TR TENTHS MOVE INT
{1 il 1t .
i [ [
%0000 LM00201 %MO0002
Selector Switch Generator Step Sequence
Auto Running No.2
SEL_TEST %R00124 1
— 50_ipy 3N Ql—S5EQ_CNT
%WRO0124 1
Selector Switch Sequence
Test Counter
17 SEL_MAN GEN_RUNNING SIEP_2_E TR TENTHS (MOVEINT
I H| {1 -
[ [ R
%I00003 %M00201 %MO0002
Selector Switch Generator Step Sequence
Monua! Running No.2
%WRO0127 1
50_lpy 3N Ql—SEQ_CNT
%RO0127 00001 .
Sequence
Counter .
18 SEL_AUTO SPD_STP_CRK AUTO_TEST_STR STEP_2 & MOVE INT
1| | I l—
‘ i I/} —{/% [N
; %I00001 00017 %M00102 %MO0002
\ Selector Switch Crank Cutout ~ Auto & Test Start /  Step Sequence
| Auto Retay Stop No.2
SEL_TEST 1
] 1N ol —SEQ_CNT
%I00002 %ROD0O1
Selector Switch Sequence
Test Counter
-I 9 SEL_AUTO SPD_STP_CRK AUTO_TEST_STR STEP_2_E MOVE INT
\
1 1| I | | -
| [ [ 4/% [
; %I0000} %I00017 %MO0102 %M00002
Selector Switch Crank Cutout  Auto & Test Start /  Step Sequence
Auto Relay Stop No.2
SEL_TEST 1
___| 9N al—see_cNT
%I00002 %R0O0C01
Selector Switch Sequence
Test Counter
20 SEL_MAN SPD_STP_CRK MAN_STP_PB STEP_2 & MOVE INT
| | | | | ! —
| (. V1 /1 i
%H00003 %00017 %I00009 %MO0002
Selector Switch Crank Cutout Manual Stop PB Step Sequence
Manuat Relay No.2
1
1IN Q- SEQ_CNT
HRODON]
Sequence
Counter
21 SEL_MAN SPD_STP_CRK MAN_STP_PB STEP_2 E MOVE INT
|1 [ | I |
[ | 7/1! [l
%H00003 %00017 BO000R %LMO0002
Selector Switch Crank Cutout Manual Stop PB - Step Sequence
Manual Relay No.2
1
9N ol SEQ_CNT
%ROD00)
Sequence .
Counter
'
22

Program: BCC_4000_2
Q-Pulse Id TMS713
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" 2 3 SEL_AUTO GEN_RUNNING STEP. 3 MOVE INT
‘ { { f I ! l L
%I00001 TMO0201 BMO0003
Selector Swiich Generator Step Sequence
' Auto i No.3
SEL_TEST 1
i 4N Ql— SEQ_CNT
%I00002 %RO0001
Selector Switch Sequence
Test Counter
2 4 SEL_MAN GEN_RUNNING  MAN_TRF_GEN_PB STEP_3 MOVE INT
fo1 |1 | 1 [ |
[N [ ot [
%I00003 LM00201 00011 %MO0003
Selector Switch Generator Manudl Transfer o Step Sequence
Marua Running Generator PB No.3
1
4N Qb SEQ_CNT
%RO0O01
Sequence
Counter
L
2 5 SEL_AUTO AUTO _TEST_STR STEP_3 MOVEINT
400001 BM00102. | %MO0003 S —. . - -
Selector Switch | Auto & Test Start/  Step Sequence
Auto Stop No.3
. SEL_TEST 1
w_, 9t Ql— SEQ_CNT
%I00002 %RO000Y
Selector Switch Sequence
Test Counter
26 SEL_MAN MAN_STP_PB STEP_3 MOVEINT
| I/ to |
I ! [
%H00003 %100009 %MO0003
Selector Switch  Manual StopPB  Step Sequence
Manuat No.3
1
9_ln Ql— SEQ_CNT
%RO0001
Sequence
Counter
7 ‘Generator Sequence 4 --5
Generator Bunning Online
28 SEL_AUTO GEN_RUNNING  MAINS_ATS_CLS  GEN_ATS_CLS STEP_4 MOVE INT
| H | | | I -
[ [ I/} 1T 1
%I00001 %M00201 %I00034 %I00035 %LM00004
Selector Switch Generator BCC Mains ATS  BCC Generator  Step Sequence
Auto Running Closed ATS Closed No.4
SEL_TEST 1
—i 5N Qf— SEQ_CNT
%100002 %ROC00T
Selector Switch Sequence
Test Counter
29 SEL_MAN GEN_RUNNING ~ MAINS_ATS_CLS  GEN_ATS_CLS STEP_4 MOVE INT
| ] ) || [ -
I 1 I/I [ [
%100003 %M00201 00034 %0035 %M00004
Selector Switch Generator BCC Mains ATS  BCC Generator  Step Sequence
Manuot Running . Closed ATS Closed No.4
. 1
3™ Ql—SEQ_CNT
%RO000Y
Sequence
Counter

Program: BCC_4000_2
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30 SEL_AUTO AUTO_TEST_STR STEP_4 MOVEINT
1
N Ql—SEQ_CNT
%RO000T
Selector Switch Seguence
Test . Counter
3] SEL_MAN MAN TRF_MAINS_ STEP_4 MOVE INT
%00010
Selecfor S\m!ch Manud Transfer to Step Sequence
Manual Moirs PB No.4
i
3N Q—SEQ_CNT
%RO0001
Sequence
Counter
32 SEL_MAN MAN_STP_PB STEP_4 MOVE INT
| 1 ] |
[ l/} 1 I
%00003 %I00009 %M00004
Selector Switch  Monual Stop PB Step Sequence
Manugat No.4
R
9N Ql— SEQ_CNT
%ROD01T
Sequence
Counter
33 Generator Sequence 5--7
Generator Running Online
Transfer to Mains ATS
34 SEL_AUTO AUTO_TEST_STR STEP_S MOVE INT
| | | |-
[ I/} 1
%0000 ©M00102 %M0O000S
Selector Switch | Auto & Test Start /  Step Sequence
Auto Stop No.5
SEL_TEST 1
**_i 7N Ql—SEQ_CNT
%100002 %RO0001
Selector Switch Sequence
Test Counter
SEL_MAN MAN_TRF_MAINS_ STEP_S ENABLE_OFFUNE
35 P MOVE INT
|| || | 1 . {
I 1.0 11 {s—
%I00003 %H00010 %MO000S %MO0109
Seloctor Switch  Manudl Transfer to  Step Sequence Enable Generator
Manual Mains PB No.5 to go Offline
1
7N Ql—SEQ_CNT
%ROD0T
Sequence
Counter
36 SEL_MAN MAN_STP_PB STEP_S MOVE INT
| { } L
w [ 7/i |
%I00003 00009 %MO00005
Selector Switch  Manual Stop PB Step Sequence
Monuol No.5
1
7N Q—SEQ_CNT
%RO0001
Sequence
Counter
37 Generator Sequence 7 -- 9
Generator Running
Mains ATS Closed
Program: BCC_4000_2 C:\Program Files\GE Fanuc 1\utomauon\VCISRPIO\PIO}CCt\BCC 4000_2 SEQ.blk
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38 MAINS_ATS_CLS  GEN_ATS_CLS  ENABLE_OFFLINE STEP_7 MOVE INT
11 I A t 1 1| -
L] I ] il
%I00034 %I00035 LMO0109 LWMO0007
BCC Mains ATS  BCC Generator  Enable Generator  Step Sequence
. ATS Closed 1o go Otfine No.7
1
(™ ol sEe_cnt
%R0O0001
Sequence
Counter
39 Generator Sequence 7 -- 3
2 .
Generator Running
Mains ATS Closed
Retumn to Step 3
40 MAINS_ATS_CLS  GEN_ATS_CLS  ENABLE_OFFLINE STEP_7 MOVE INT ENASBLE_OFFUNE
— —— 1 (»)—|
200034 %I00035 %MO0109 LMO0007 TMO0109
BCC Mains ATS BCC Generator  Enable Generator  Step Sequence * Enable Generator
Closed ATS Closed to go Otfine No.7 to go Offine
1
3N ol -sa_cnt
%R0O0001
Sequence
Counter
41 !Generator Sequence 9 -- 1
Generator Cool Down
SELAVTO STEP9 TMR TENTHS MOVE INT
%I00001 LM0O000?
Salector Switch |  Step Sequence
Auto No.9
SEL_TEST %R00130 1
— 3000 —lpy TN al—sa.cnt
%I100002 *RO0130 %RO0001
Salector Switch Sequence
Test Counter
43 SELMAN STEP_9 TMR TENTHS MOVE INT
%I100003 %MO0009
Selector Switch  Step Sequence
Manual No.9
‘ %R00133 1
10—lpy TN Ql—SEQ_CNT
%RO0133 %R0000}
Sequence
Counter
’—‘Generator Sequence 9-- 2
== Generator Restart
| 45 SEL_AUTO AUTO_TEST_STR STEP_9 TTMRIENTHS | MOVE I;ﬂ
| {1 [ | 1 L
‘ 1 [ [
%0001 %M00102 %MO000?
Selector Swilch | Auto & Test Start /  Step Sequence
Auto Stop No.9
SEL_TEST %RO013S 1
._._{ 3000 —jpy | TN Ql— SEQ_CNT
100002 %R00136 %RO0001
Selector Switch Sequence
Test . Counter
46 lGenerator High High Alarm
Generator Shut Down
47 HIGH_HIGH_ALM HH_ALM_OS1
11 7N
[ \ I ) l
%MO0300 %MO00110
High High Alam High High Alarm
One Shot

Program: BCC_4000_2
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48 HH_ALM_OS] CVEINT
| ! ’ P
11
LM00110
High High Alamn
One Shot
, o
[ Ql—SEQ_CNT
%RO000T
Sequence
Counter
49 Generator High Alarm
Generator Not Running, Move to Stop Mode, Step 1
50 HIGH_ALM SPD_STP_CRK H_ALM_GS1
| a —(T
AMO0320 %00017 LMO01 11
High Alarm Crank Cutout High Alcsm One
Refay Shot
51 HAM_Os] MOVE INT
|t -
U]
%MO01T1
High Alam One
shot
1
1N ol —seecnr
%R0O000)
Sequence
Counter
52 lGenerator High Alarm ‘
Generator Running, Move to Cool Down Mode, Step 9
53 HIGH_ALM SPD_STP_CRK H_ALM_Os2
|1 1} [
1] [ —( T
%M00320 %00017 AMO012
High Alarm Cronk Cutout High Alarm One
Reloy shot
54 HALM_0s2 MOVE INT
%M00112
High Ajarm One
Shot
1
[N Ql—SEQ_CNT
%RO000!
Sequence
Counter
55 Generator Medium Alarm
B4 .
Generator Not Running, Move to Stop Mode, Step 1
56 | MEDUMAM  SPD ST CRK N_ALM_O51 ‘
|1 } y
17 I/} —(T—
AMO0340 %I00017 %MO0113
Medfium Alarm Crank Cutout Medium Alarm
Relay One Shot
57 M_ALM_Os1 MOVE INT
by -
[
%M00113
Medium Alarm
One Shot
3
1N Ql— SEQ_CNT
%RO0001
Secquence
Counter
58 Ej Generator Medium Atarm
Generator Running, Move to Transfer to Mains ATS, Step 7
59 MEDIUM_ALM  SPD_STP_CRK M_ALM_OS2
|1 Pl [
br [ —{(Tr
%M00340 %00017 EMO0114
Medium Alarm Crank Cutout Medium Alarm
Relay One Shot ‘

Program: BCC_4000_2
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60

M_ALM_0OS2 MOVEINT

1
[
LMO0T14
Medum Alarm

‘ One Shot
\

1-In ol SEQ_CNT

%LR00001

Sequence
Counter

T a, Mains ATS FAil To Close Alarm
1 Generator Not Running, Move to Generator Stopped, Step 1

62 | GENRUNNING MANS ATS CLS A M_ATS_ALM_OS1
| ™
§ e
V| i
%MO020} AM003E2 AMI0115
Generalor  Mains ATS Faled Mains ATS Alarm
i Running to Close Alam One Shot
| 63 | MAAMOS)  aarre
Fl L |
i |
AMO0115 |
Mains ATS Alarm
One Shot
)
1N o SEQ_CNT o7 -
%R00001
Sequence
Counter
64 Mains ATS Fail To Close Alarm
Generator Running, Move to Transfer to Generator ATS, Step 4
65 | GENRUNNING MAINS ATS CLS’A AUTO_TESTSTR M_ATS_ALM_OS2
™M
Iy |l || (1
U] ] 11 {TH—
AMO0201 AM00382 %M00102 LMO01 16
Generator Mains ATS Failed  Auto & Test Start / Mains ATS Alam
Running to Close Alarm Stop One Shot
MATS AIM OS2 —aSTE TR
||
10 -
AMO0N16
Mains ATS Alarm
One Shot
1
4N Ql—SEQ_CNT
%RO0001
Sequence
Counter
67 E" Generator Sequence Counter is Out of Range.
Reset to Step 1
1 ALW_ON T
||
1T
%500007
Always ON
MOVE INT
SEQ_CNT |y L
%RO000Y
Sequence
Counter
1
T—iiN2 1N Ql—SEQ.CNT
%LROO0O}
Segquence
Counter
Program: BCC_4000_2 C:\Program Files\GE Fanuc Automation\VersaPro\Project\BCC_4000_2 SEQ.blk
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69

ALW_ON

1l
B

%S00007
Always ON

SEQ_CNT _lpgy

BLRO00CY
Sequence

Counter

EQINT

Billan Street Corin&SIE‘é %%%fg%o%gga rge(tOrL r OM Manual Page' 28

MOVE INT

ALW_ON

___i'_

Always ON

SEQ_CNT iy

%RO0001T
Sequence
Counter

EQINT

1N Ql—SEQ_CNT

%RO0O0 Y

Sequence
Counter

MOVE INT

ALW_ON

1
%S00007
Atways ON

SEQ_CNT i\

%RO000
Sequence
Counter

GTINT

1N ol SEQ_CNT

%RO0001
Sequence

Counter

MOVE INT

Program: BCC_4000_2
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Counter
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‘ Description:........ccoccuvveiecrcenrrreeeieniieennne Control Logic for the Generator Sequence Steps.

| =TTt Y] o1 3 OO UU T UUUUTUOITTUP PP PPIPO Ladder

|
|
l
| |
\ \
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|‘Generator Sequence No.1 |
-
Generator Stopped
EQINT
11
11
%S00007
Alwoys ON
STEP_)
SEQ_CNT __liNy Q ( )—_|
%LROD00 %MO000T
Sequence Step Sequence
Counter No.}
1—iN2
E" Generator Sequence No.2
Generator Starting
ALWON EQINT
Fol
b
500007
Alwoys ON
STEP_2_E
SEQ_CNT N} ( )___| .
%RO000T %MO0002
Sequence Step Sequence
Counter No.2
2N
| ALW_ON GEWT
| I
||
%S00007
| Alwoys ON
A
STEP_2_GE
SEQ_CNT g ( Y
%RO000T AMO0022
Sequence Step Sequence
Counter No.2 GE
22 .
‘ . N
lGenerator Running Logic I
GCR SPD_UNDER GEN_RUNNING
ol } () }
|| I/{ \
%Q00041 %I00018 %MO0201
Governor Control  Under Speed Generator
Relay Relay Running
VOLTS_UNDER
%00020
Under Voltage
Relay
IGenerator Starter Motor and Govemor Logic J
STEP_2_E SPD_STP_CRK FAIL STR_TM CRK_CUTOUT SMR
1| | ] | (
il l/% l/% I/} \ }_|
%MO0002 %00017 %MOG202 AMO0205 %Q00040
Step Sequence Crank Cutout  Fdiled to Start Time Generator Crank Starter Motor
No.2 Reiay Cutout Relay I
Program: BCC_4000_2 C:\Program Files\GE Fanuc Automation\ VersaPro\Project\BCC_4000_2 b 406 P)g[z] blk
Q-Pulse Id TMS713 Active 29/01/2014 age 406 0




o

engrator OM Manual

Billan Street Cari .}Eﬁ 8265 Bo@(u %
03-Jul-03 18:02:05 "R esign €rsaPro (tm Page: 31
1 0 STEP_2_GE HGH_HIGH_ALM GCR
ji i { )
1 l/; \
TMO0022 %MO00300 £Q00041
iep Sequence  High High Alarm Govemor Control
No.2 GE Relay
1" Generator Fail To Start Timers and Counters
Y
-I 2 SIEP_2_E SPD_STP_CRX FARR_STR_DLY [ TMR TENTHS | FAIL_STR_TM
| i 1 I3 ) l
I F l/{ l/]i A
LMO0002 00017 %M00203 L0202
Step Sequence  Crank Cutout Faled to Start Faled to Start Time
No.2 Retay Pulse Delay
%RO0200
100 _lpy k
%ROM200
1 3 FAIL_STR_TM TR TENTHS FAL_STR_DLY
I { ) l
19 \
LMO0202 TMO0203
Faled to Start Time Falled fo Start
Pulse Delay
%R00203
100 _py - - - . -
%R00203
14 FAIL_STR_T™M UPeTR | FAIL_STR_CNT
({ ) l
\
%M00202 %M00204
Failed to Start Time Failed to Start
Counter
STEP_2_E %R00206
i
%R00206
%M00002
Step Sequence
No.2
3—pv
] 5 STEP 2 E GCR SPD_SIP_CRK FAIL_STR_TM [TMR TENTES | CRK_Cutout
|1 | /] { ) l
[ t A
%M00002 %Q00041 %I00017 %MOC202 EMO0205
Step Sequence | Governor Controt  Crank Cutout | Foiled to Start Time Generator Cronk
No.2 Relay Relay Cutout
CRK_CutOout %RO0209
——| 10—py
AM00205 %RO0209
Generator Crank
Cutout
] b STEP_2_GE CRK_CUToutr STEP_) ENB_STR_DLY
|| I { )
| I L }/1( \
AMO0022 %M00205 %MO0001 AM00206
Step Sequence Generator Crank|  Step Sequence Enoble Start Detay
No.2 GE Cutout No.1 for Alaims
ENB_SIR_DLY
| |
|
%MO0206
Enable Start Delay
for Alarms
Program: BCC_4000_2 C:\Program Files\GE Fanuc Au tomation\ VersaPro\Project\BCC_4000_2 MAIN.blk
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| 17 ENB_STR_DLY TR TENTIS on_P_DLY .
|
1 | L {
| \
LMO0206 %M00207
Enable Start Deloy Ol Pressure Alarm
for Alarms Deiay ‘
%R00212
100 py
%WRO0212
" 8 ENB_STR_DLY MR TENTHS | STR_UP_DLY
1] { ) I
[ \
LMO0206 %M0O0208
Enable Start Delay Startup Alom
‘ for Alarms Delay
‘ %RO0215
\
: 300 —py
%RO0215
‘ 19 E" Generator Sequence No.3
Generator Running
20 ALW_ON EQINT
| 1
]
%S00007
Ablways ON ‘
STEP_3
SEQ_CNT | {
& N1 \ >—|
%RO0001 %MO00003
Sequence Step Sequence
Counter No.3
|
| 3Nz
|
21 E’. Generator Sequence No.4
Transfer to Generator ATS
22 ALW_ON R INT
]|
[}
%S00007
Always ON
STEP_4
SEQ_CNT | /
= IN1 Q \ >—|
%R00001 %MO00004
Sequence Step Sequence
Counter No.4
4—iIN2
23 STEP_4 M_ATS_OPN_1
| ) I
] (
%M0O0004 %M00209
Step Sequence Mains ATS Open
No.4 Command
24 STEP_4 MAINS_ATS CLS (TMRTENTHS | G_ATS_Cts.1
(
— {
%M00004 %0034 HM00210
Step Sequence  BCC Mains ATS Generator ATS
No.4 Closed Close Command
%R00218
20—pv
%R00218 ‘
25

,Generator Sequence No.5
Generator Running Online

Program: BCC_4000_2
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26 ALW_ON

SEQ_CNT 1

Billan Street i
o Sreet Corigg 555 87245 BeGkup Genprator OM Monua Page: 33

%R0O0001

Counter

Step Sequence
No§

27 Ef Generator Sequence No.7
Transfer to Mains ATS

28 ALW_ON TQINT

{1
[
%S00007
Always ON

{

SEQ_CNT YNy

%R0O0001
Sequence
Counter

20 STEP_7
{ |

\
%MO00007

Step Sequence
No.?

G_ATS_OPN_1

1f
%MO00007

Step Sequence
No.?

STEP_9
_w_l t_
%MOO009

Step Sequence
No.9

STEP_1

-

%M00001

Step Sequence
No.1

STEP_2 E

——1 —

%M00002
Step Sequence
No.2

STEP_3
%MO00003

Step Sequence
No.3

Program: BCC_4000_2
Q-Pulse Id TMS713

{
HMO0211

Generator ATS
Open Command
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30

STEP_7

GEN_ATS_CLS TVMR TENTHS

Billan Street Corin?\]SIEESBQéSSS Ba
12n

céup neratqr OM Manual
ersaPro (tm

Page: 34

M_ATS_CL5_1

___i I,_
%M0O00C)
Step Sequence
No.}
STEP_2_ E
___i l._
%M00002
Step Sequence

No.2

STEP_3

___| ,_
%LMO00003
Step Sequence
No.3

%R00221

%RO0221

{ )

\
BM00212
Mains ATS Close
Command

31

Generator Sequence No.9
Generator Offline
Generator Cool Down

32

ALW_ON EQINT

14
11
%500007
Always ON

SEQ_CNT iy

STEP_9

%R00001
Sequence
Counter

{
%MO000?
Step Sequence
No.9

33

‘Mains ATS Control Logic

34

M_ATS_OPN_1

i
[

M_ATS_CLS_1

4

MAINS_ATS_OPN_

CMD
{

%MO0209
Mains ATS Open
Command

MAINS_ATS_OPN,
CMD

%Q00033
BCC Mains ATS
Open Command

M_ATS_CLS_ENB

%MO0212
Mains ATS Close
Command

vl
%M00213

Mains ATS Close
Enable

GEN_ATS_CLS

TMR TENTHS

/1
%I00035

BCC Generotor
ATS Closed

%Q00033
BCC Mains ATS
Open Command

M_ATS_CLS_ENB

%RO0224

%RO0224

I )

\
%MO0213
Mains ATS Close

Enable *

36

IGenerator ATS Contro} Logic

]

Program: BCC_4000_2
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37 G_ATS_CLS_ G_ATS_CLS ENB  G_ATS_OPN_1 SENAATS_CIS_CM
fi 1 i —{ )—-i
LI} [N} l/:
%MO0210 EM00214 LMO0211 %Q00034
Generator ATS  Generator ATS Generator ATS BCC Generator
) Ciose Command  Close Enable Open Command ATS Close
‘ Commond
GEN_ATS_C1S_CM
D
§

%Q00034
BCC Generator
ATS Close
Command
38 MAINS_ATS_CLS [ TMR TENTHS | G_ATS_CLS_ENB
{
4 {
%100034 EM00214
BCC Mains ATS Generator ATS
Closed Close Enable
%RO0227
300 pv
%R0O0227
39 IGenerator CB Shunt Trip Control Logic
40 HIGH_HIGH_ALM  GEN_ATS_CLS TMRIENTHS SDAR
| - . e e ; o fe = e = . e / - -
I H { =
%MO0300 %I00035 Q00043
igh High Alam | BCC Generator Generator Shunt
ATS Closed Trip Relay
HIGH_ALM %R00230
—| 20 —py
LMO0320 %R0Q230
High Alam

41 IBCC Interface Relay Outputs

42 HIGH_HIGH_ALM GEN_SD_ALM
R —(
%MO00300 %Q00035
High High Alarm . . BCC Generator
Shutdown Alarm
HIGH_ALM
%M00320
High Alarm
MEDIUM_ALM
‘ %M00340
Medium Alarm
l
LOW_AIM GEN_W_ALM
43 -
. -
| | : {
TMO0360 *QO0036
Ltow Alom BCC Generator

Warning Alorm

FUEL_LEV_EMPTY_A FUEL_LOW
4 |
R
P {
%M00341 %Q00037
Fue! Empty Alarm| BCC Low Fue!
FUEL_LEV_LOW_,
WM
%M00363
Low Fuel Leve!
Alorm
EN_RUNNING GEN_RUN
45 | 8-

| —

%M00201 .
Generator BCC Generator

Running Running

Program: BCC_4000_2 C:\Program Files\GE Fanuc Automation\VersaPro\ Project\BCC_4000_2 MATN.blk
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46 GEN_ATS_CLS GEN_CON
I {
[N { }__l
%100035 %Q00039
BCC Generator 8CC Generator
ATS Closed Connected ‘
47 lLocaI Control Panel Indicators
48 SEL_AUTO AUTO_IND
L {
|| { }__l
%0000t %Q00001
Selector Switch Controls in Auto
Auto Inchcator
LAMP_TEST_P8
%)00005 !
Lomp Test PB
49 SEL_TEST TEST_IND
[ { = '
[ \
RI00002 %Q00002
Selector Switch Controls in Test
Test Indicator
LAMP_TEST_PB
%E00005 -
Lomp Test PB .
m SEL_MAN MAN_IND
{1l {
11 { }__.,
100003 %Q00003
Selector Switch Confrols in Manuai
Manual Indicator
LAMP_TEST_PB
%100005
Lomp Test PB
51 REMOTE_STR REM_STR_IND
] {
[ { }__l
%M00103 %Q00004
Remote Start Remote Stort
Indicator
LAMP_TEST_PB
%100005
Lamp Test P8 .
52 MAINS_FAILED MAINS_AVAIL_IND
] { ) '
1/} \
%00033 %Q00005
BCC Mains Failer Moins Available
Indicator
LAMP_TEST_PB
00005
Lamp Test PB

Program: BCC_4000_2
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MAINS_ATS_CLS MAINS_ATS_OPN_ MAINS_ATS_CLS_A MAINS_CON_IND
AWM (1]
| | S 1A [ {1\ l
| [ Vi 58] v
%I00034 %M00381 TMO0382 %Q00006
BCCMains ATS  Mains ATS Faled Mains ATS Faded Maim Connected
Closed to Open Alam  to Close Alam incbeator
MAINS_ATS_OPN_ s
AM
| S S 1
[ [N
%LMO0381 %S00005
Mains ATS Faled 1 Second Timer
to Open Alam Contact
MAINS_ATS_CLS_A 1
w
11 [
[ |
BMOGI82 %S00005
Mairs ATS Faled ) Second Timer
to Close Alarm Contact
LAMP_TEST_PB
||
[
%I00005
Lomp Test PR
54 GEN_RUNNING STEP_9 GEN_RUN_IND
—
— Vi (
%MO00201 %MO0009 %Q00007
Generator Step Sequence - Generator
Running No.9 Running Indicator
LAMP_TEST_PB 18
14 {
[ !
%I00005
Lamp Test PB 1 Second Timer
Contact

GEN_ATS_CLS  GEN_ATS_OPN_AL GEN_ATS_CLS_AL GEN_CON_IND
55 s AL G
{1 ! § (
P 4 4 {
%I00035 *LM00383 %MO0384 %Q00008
BCC Generator  Generator ATS  Generctor ATS Generator
ATS Closed Failed to Open  Failed to Close Connected
Alom Alarm indicated
GEN_ATS_OPN_AL 18
M
! | !
1 11
%M00383 %S00005
Genergtor ATS 1 Second Timer
Failed to Open Contact
Alam
GEN_ATS_CLS_AL .18
M
%MO00384 %S00005
Generator ATS 1 Second Timer
Faled to Close Contoct
Alarm
‘ LAMP_TEST_P8
|
1
%I00005
Lamp Test PB
MAINS_FAILED MAINS_F h..
56 _| _FAILED |
| { ) I
[ \
%00033 %Q00009
BCC Mains Failed Mains Faled
Indicator
LAMP_TEST_PB
%I00005
Lamp Test PB

Program: BCC_4000_2
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57 | cAN_DoORS oPE CAN_DOORS_OPE
N N_IND
t {
B —
00048 : %Q00029
Canopy Doors Canopy Doors
Open Open Indicator
LAMP_TEST_PB .
|
200005
Lamp Test PB
i
5 ®
Program: BCC_4000_2 C:\Program Files\GE Fanuc Automation\VersaPro\ Project\BCC_4000_2
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BlOCK NI . ettt i e esaass e anrbrerereeaaeesa s es et aa et e e e e reaaraeaaanseaneesenasasnssesnsssnnes _MAIN.blk
' DeSCHPliON:....c.coiiiireiee et Control Logic for the Call for Sub Routines.
=T ToL S Y o= O OO Ladder
\
\
@
|
@ ‘
|
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ﬁ AWritten for EPAC.
S Project: Brisbane City Council,

Standby Generator Program.

2 FST_SCN PRESETS

| b —CALl
%S00001
Set to 1 when the

current sweep is
the first sweep

SEQ

o

N
<
2
P4

ALARM

ol

o8 ’

AUD_ALM

7

MODBUS

~ ‘

CALL!

Program: BCC_4000_2
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BIOCK NAMIE!....ciieeieiiiiieer sttt et s e s e e saanenaeos PRESETS.blk
' DESCHPHON:.....coiiiiiiiiiirieet e Control Logic Generator Presets.
(2 1o o Q1Y T OO TR PP Ladder
\
|
|
Program: BCC_4000_2 C:\Program Files\GE Fanuc Automation\ VersaPro\ Project\BCC_4000_2 PRESIZTS.blk
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Page: 42

03-Jul-03 18:02:05
1

2 ALW_ON

= Presets Routine
Move 1 to the Sequence Counter

]

Always ON

Program: BCC_4000_2
Q-Pulse Id TMS713

1—IN

MOVE INT

Q

—SEQ_CNT

%R000C01
Sequence Counter

C:\Program Files\GE Fanuc Automatdon\VersaPro\Project\BCC_4000_2

Active 29/01/2014
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Program: BCC_4000_2 C:\Program Files\GE Fanuc Automation\VersaPro\Project\BCC_4000_2 ] PRESIETS.blk
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Description:........ccccocviverneveeninnne Control Logic for the Modbus RTU Communications Data. '
BlOCK TYPE ...ttt et ceee et e st ssbas e e e ne e s ne e e sne e s eessne e Ladder
i
I
Q-Pulse Id TMS713 Active 29/01/2014

Program: BCC_4000_2 " C:\Program Files\GE Fanuc Automation\VersaPro\Project\BCC_4000_2 Page 45'(9(%?996&1)1](
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03-Jul-03 18:02:05 Page: 45
1 E." Generator Modbus RTU Slave Interface
40001 - Generator Sequence Number
24  AWON MOVE BOOL
o -
%S00007
Always ON
48
SEL_AUTO—IN Q— MODBUS_INPUTS
%I00001 %RO0002
Selector Switch Modbus Digital
Auto Inputs
3 ALW_ON MOVE BOOL
]t 1
ali
%S00007
Always ON
: 48
AUTO_IND—IN Q—MODBUS_OUTPUTS
%Q00001 %R0O0005
Controls in Auto Modbus Digital
Indicator Outputs
4 ALW_ON MOVE BOOL
! —
%S00007
Always ON
16
‘ GEN_OFF —IN Q—MODBUS_STATUS. ..
%M00101 %R00008
Generator OFF Modbus Status 1
5 ALW_ON MOVE BOOL
{ | —
%S00007
Always ON
16
GEN_RUNNING N Q—MODBUS_STATUS...
%M00201 %R0O000?
Generator Running Modbus Status 2
Program: BCC_4000_2 C:\Program Files\GE Fanuc Automation\VersaPro\Project\BCC_4000_2 MODBUS.blk

Q-Pulse Id TMS713

Active 29/01/2014
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6 ALW_ON

Always ON

HIGH_HIGH_ALM—

%M00300
High High Alarm

Bi

MOVE BOOL
100

IN Q

— MODBUS_ALARMS

%R00010
Modbus Alarms

Program: BCC_4000_2
Q-Pulse Id TMS713

C:\Program Files\GE Fanuc Automation\VersaPro\Project\BCC_4000_2

Active 29/01/2014
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Name
sul;’um
SEMEST
SEL_MAN
EM_STOP_PB
LAMP_TEST_PB
ALM_RESET_PB
ALM_MUTE_PB
MAN_STR_PB
MAN_STP_PB

MAN_TRF_MAINS_PB

MAN_TRF_GEN_PB

SPD_STP_CRK
SPD_UNDER

. SPD_OVER

VOLTS_UNDER
VOLTS_OVER
ALT_TEMP

GEN_CB_TRIP
MEN_FLT
BAT_CHG_AC

BAT_CONT_LOW_V -

B‘TR_LOW_V

MAINS_FAILED
MAINS_ATS_CLS
GEN_ATS_CLS
REM_STR
REM_STP
OIL_P_LOW_SD
OIL_P_LOW_W
ENG_T_HI_SD

ENG_T_HI_W

RAD_WATER_LOW
FUEL_LEV_LOW
FUEL_LEV_EMPTY
CAN_DOORS_OPEN
STEP_1

STEP_2_E

STEP_3

STEP_4

STEP_S

STEP_6

ST 7

ST 8

STEP_9
STEP_2_GE
GEN_OFF
AUTO_TEST_STR
REMOTE_STR
MAINS_FAIL_STP
REMOTE_STP
TEST_STR
TEST_STP
GEN_RUN_OFF
ENABLE_OFFLINE

HH_ALM_OS1
H_ALM_OS1
H_ALM_OS2
M_ALM_OS1
M_ALM_0OS2
M_ATS_ALM_OS1
M_ATS_ALM_OS2
GEN_RUNNING
FAIL_STR_TM

F TR_DLY
FA TR_CNT
CRK_CUTOUT
ENB_STR_DLY
OIL_P_DLY
STR_UP_DLY

Program: BCC_4000_2
Q-Pulse |Id TMS713

Type

BIT
BIT

BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT

BIT
BIT

BIT
BIT
BIT
BIT
BIT
BIT

BIT
BIT
BIT
BIT
BIT
BIT

Billan Street Corin&SIE’é %%gfjg%og}(gga%ge grfl r OM Manual

GLOBAL VARIABLES

Len Address
1 %100001
1 %100002
1 %100003
1 %100004
1 %100005
1 %100006
1 %100007 -
1 %100008
1 %100009
1 %100010
1 %I100011

%100017
%100018
%100019
%100020
%100021
%100022

[ QU G I N Qe

%100023
%100024
%100025
%100026

— b —h b

-

%100027

100033
%100034
9100035
%100036
%100037
%100041

%100042
%100043

[ QN G (D QT QI Y

—_

%100044

%100045

%100046

%100047

%100048

%MO00001
%M00002
%M00003
%M00004
%MO00005
%M00006
%MO00007
%MO00008
%MO00009
%M00022
%M00101
%M00102
%M00103
%M00104
%MO00105
%MO00106
%M00107
%M00108
%MO00109

[ QS G Q) LV U D (L O P QD UL D U G P D U S [ (S QI QD Gy

%MO00110
%M00111
%M00112
%M00113
%MO00114
%MO00115
%M00116
%M00201
%M00202
%M00203
%M00204
%M00205
%M00206
%M00207
%M00208

[ QS D\ U LV U (D U D (D G W QY

C:\Program Files\GE Fanuc Automation\VersaPro\Project\BCC_4000_2
Active 29/01/2014

Description

Selector Switch Auto
Selector Switch Test
Selector Switch Manual
Emergency Stop PB

Lamp Test PB

Alarm Reset PB

Alarm Mute PB

Manaul Start PB

Manual Stop PB

Manual Transfer to Mains PB
Manual Transfer to Generator
PB

Crank Cutout Relay

Under Speed Relay

Over Speed Relay

Under Voltage Relay

"Over Voltage Relay

Alternator High Temperature
Relay

Generator CB Tripped
MEN Fault Relay

Battery Charger AC Relay
Control Battery Charger Low
Voltage

Start Battery Charger Low
Voltage

BCC Mains Failed

BCC Mains ATS Closed
BCC Generator ATS Closed
BCC Remote Start

BCC Remote Stop

Low Oil Pressure Shutdown
Low Oil Pressure Warning
High Engine Temperature
Shutdown

High Engine Temperature
Warning

Low Radiator Water Level
Low Fuel Level

Fuel Empty

Canopy Doors Open

Step Sequence No.1

Step Sequence No.2

Step Sequence No.3

Step Sequence No.4

Step Sequence No.5

Step Sequence No.6

Step Sequence No.7

Step Sequence No.8

Step Sequence No.9

Step Sequence No.2 GE
Generator OFF

Auto Test Start/ Stop
Remote Start

Mains Failed Stop

Remote Stop

Test Start

Test Stop

Generator Run Off

Enable Generator to go
Offline

High High Alarm One Shot
High Alarm One Shot

High Alarm One Shot

Medium Alarm One Shot
Medium Alarm One Shot
Mains ATS Alarm One Shot
Mains ATS Alarm One Shot
Generator Running

Failed to Start Time

Failed to Start Pulse Delay
Failed to Start Counter
Generator Crank Cutout
Enable Start Delay for Alarms
Qil Pressure Alarm Delay
Startup Alarm Delay

Scope
Global
Global
Global
Global
Global
Global
Global
Gilobal
Global
Global
Global

Global
Global
Global
Gilobal
Global
Global

Global
Global
Global
Global

Global

Global
Global
Global
Global
Global
Global
Global
Global

Global

Global
Global
Global
Global
Global
Global
Global
Global
Global
Global
Global
Global
Global
Global
Global
Global
Global
Global
Global
Global
Global
Global
Global

Global
Global
Global
Global
Global
Global
Global
Global
Global
Global
Global
Global
Global
Global
Global

Page: 47
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Name
M_ATS_OPN_1
G_ATS_CLS_1

G_ATS_OPN_A1

M_ATS_CLS_1
M_ATS_CLS_ENB
G_ATS_CLS_ENB
HIGH_HIGH_ALM
EM_STP_ALM
MEN_ALM
OIL_P_SD_ALM

ENG_T_SD_ALM

RAD_WATER_LOW_ALM

SPD_OVER_ALM

RAD_WATER_LOW_DLY

SPD_OVER_DLY
HIGH_ALM
SPD_UNDER_ALM

VOLTS_UNDER_ALM

VOLTS_OVER_ALM

GEN_CB_TRIP_ALM

ALT_TEMP_ALM
SPD_UNDER_DLY

VOLTS_UNDER_DLY

VOLTS_OVER_DLY
MEDIUM_ALM

FUEL_LEV_EMPTY_ALM

FAIL_TO_STR_ALM

FUEL_LEV_EMPTY_DLY

LOW_ALM '
OIL_P_W_ALM

ENG_T_W_ALM

FUEL_LEV_LOW_ALM

BAT_CHG_AC_ALM

BAT_CONT_LOW_V_ALM
BAT_STR_LOW_V_ALM
FUEL_LEV_LOW_DLY

BAT_CHG_AC_DLY

BAT_CONT_LOW_V_DLY
BAT_STR_LOW_V_DLY
MAINS_ATS_OPN_ALM
MAINS_ATS_CLS_ALM
GEN_ATS_OPN_ALM
GEN_ATS_CLS_ALM

NEW_ALM .
%M00401
%M00402
%M00403
%M00404
%M00405
%M00406
%M00421
%M00422
%M00423
%M00424
%M00425

Program: BCC_4000_2
Q-Pulse Id TMS713

Type
BIT
BIT

BIT

BIT
BIT
BIT
BIT
BIT
BIT
BIT

BIT
BIT

BIT
BIT

BIT
BIT
BIT
BIT

BIT

BIT
BIT

BIT
BIT
BIT

BIT
BIT
BIT

BIT
BIT

BIT

BIT
BIT
BIT

BIT

BIT
BIT

BIT
BIT
BIT
BIT
BIT
BIT

BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT

Len

— b o o b b b b b b b

Billan Street Corinﬁﬁ%%%?g%o%g%ﬁ;}%e{%} r OM Manual

GLOBAL VARIABLES
Address Description
%M00209 Mains ATS Open Command
%M00210 Generator ATS Close
Command
%M00211 Generator ATS Open
Command
%M00212 Mains ATS Close Command
%M00213 Mains ATS Close Enable
%M00214 Generator ATS Close Enable
%MO00300 High High Alarm
%MO00301 Emergency Stop Alarm
%M00302 MEN Alarm
%M00303 Low Qil Pressure Shutdown
Alarm
%M00304 High Engine Temperature
Shutdown Alarm
%MO00305 Low Radiator Water Level
. Alarm
%MO00306 Over Speed Alarm
%M00315 Radiator Water Level Low
Delay
%MO00316 Over Speed Delay Timer
%M00320 High Alarm
%M00321 Under Speed Alarm
%M00322 Alternator Voltage Under
Alarm
%MO00323 Alternator Voltage Over
Alarm
%M00324 Generator CB Tripped Alarm
%M00325 Alternator High Temperature
Alarm
%MO00331 Under Speed Alarm Delay
%M00332 Under Voltage Alarm Delay
%M00333 Over Voltage Alarm Delay
%MO00340 Medium Alarm
%M00341 Fuel Empty Alarm
%M00342 Fail to Start Alarm
%M00351 Fuel Level Empty Alarm
Delay
%MO00360 Low Alarm
%MO00361 - Low Oil Pressure Warning
Alarm
%M00362 High Engine Temperature
Warning Alarm
%M00363 Low Fuel Level Alarm
%M00364 Battery Charger AC Alarm
%MO00365 Control Battery Charger Low
Voltage Alarm
%MO00366 Start Battery Charger Low
Voltage Alarm
%M00373 Fuel Level Low Alarm Delay
%MO00374 Battery Charger AC Failure
Delay
%M00375 Control Battery Low Voitage
Delay
%MO00376 Start Battery Low Voltage
Delay
%M00381 Mains ATS Failed to Open
Alarm
%M00382 Mains ATS Failed to Close
Alarm
%M00383 Generator ATS Failed to
Open Alarm
%M00384 Generator ATS Failed to
Close Alarm
%MO00400 New Alarm
%M00401 **No Description**
%M00402 **No Description**
%M00403 **No Description™*
%M00404 **No Description**
%M00405 **No Description**
%M00406 **No Description**
%M00421 **No Description**
%M00422 **No Description**
%M00423 **No Description**
%M00424 **No Description**
%M00425 **No Description**

C:\Program Files\GE Fanuc Automation\VersaPro\Project\BCC_4000_2
Active 29/01/2014

Scope
Global
Global

Global

Global
Global
Global
Global
Global
Global
Global

Global
Global

Global
Global

Global
Global
Global
Global

Global

Global
Global

Global
Global
Global
Gilobal
Global
Global
Global

Global
Global

Global

Global
Global
Global

Global

Global
Global

Global
Global
Global
Global
Global
Global

Global
Global
Global
Global
Global
Global
Global
Global
Global
Global
Global
Global
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GLOBAL VARIABLES
Name Type Len Address Description , Stored Val Scope Ret Ovr Ext
% 1 BIT 1 %M00441 **No Description** - Global R
%l 2 BIT 1 %M00442 **No Description*™* Global R
%MO00461 BIT 1 %M00461 “*No Description** Global R
%M00462 BIT 1 %M00462 **No Description** Global R
%M00463 BIT 1 %M00463 **No Description** - Global R
%MO00464 BIT 1 %M00464 **No Description** Global R
%M00465 BIT 1 %MO00465 **No Description** Global R
%MO00466 BIT 1 %MO00466 **No Description™* Global R
%M00481 BIT 1 %M00481 **No Description** Global R
%M00482 BIT 1 %M00482 **No Description** Global R
%M00483 BIT 1 %M00483 “*No Description™* Global R
%M00484 : BIT 1 %MO00484 **No Description** Global R
AUTO_IND BIT 1 %Q00001 Controls in Auto Indicator Global
TEST_IND BIT 1 %Q00002 Controls in Test Indicator Global
MAN_IND BIT 1 %Q00003 Controls in Manual Indicator Global
REM_STR_IND BIT 1 %Q00004 Remote Start Indicator Global
MAINS_AVAIL_IND BIT 1 %Q00005 Mains Available Indicator Global
MAINS_CON_IND BIT 1 %Q00006 Mains Connected Indicator Global
GEN_RUN_IND BIT 1 %Q00007 Generator Running Indicator Global
GEN_CON_IND BIT 1 %Q00008 Generator Connected Global
Indicated
MAINS_FAILED_IND BIT 1 %Q00009 Mains Failed Indicator Global
EM_STOP_IND . BIT 1 © %Q00010 Emergency Stop Indicator Global
M FLT_IND BIT 1 %Q00011 MEN Fault Indicator Global
0 ) LOW_SD_IND BIT 1 %Q00012 Low Oil Pressure Shutdown Global
Indicator
OIL_P_LOW_W_IND BIT t %Q00013 Low Oil Pressure Warning Global
Indicator
ENG_T_HI_SD_IND BIT 1 %Q00014 High Engine Temperature Global
Shutdown Indicator
ENG_T_HI_W_IND BIT 1 %Q00015 High Engine Temperature Global
Waming Indicator
RAD_WATER_LOW_IND BIT 1 %Q00016 Low Radiator Water Level Global
Indicator
FUEL_LEV_EMPTY_IND BIT 1 %Q00017 Fuel Empty Indicator Global
FUEL_LEV_LOW_IND BIT 1 %Q00018 Low Fuel Level Indicator Global
SPD_OVER_IND BIT 1 %Q00019 Over Speed Indicator Global
SPD_UNDER_IND BIT 1 %Q00020 Under Speed Indicator Global
FAIL_TO_STR_IND BIT 1 %Q00021 Fail to Start Indicator Global
VOLTS_UNDER_IND BIT 1 %Q00022 Alternator Voitage Under Global
Indicator
VOLTS_OVER_IND BIT 1 %Q00023 Alternator Voltage Over Global
Indicator
ALT_TEMP_IND BIT 1 %Q00024 Alternator High Temperature Global
Indicator
GEN_CB_TRIP_IND BIT 1 %Q00025 Generator CB Tripped Global
Indicator
B HG_AC_IND BIT 1 2%Q00026 Battery Charger AC Indicator Global
BAWPCONT_LOW_V_IND BIT 1 %Q00027 Control Battery Charger Low Global
Voltage Indicator
BAT_STR_LOW_V_IND BIT 1 2%Q00028 Start Battery Charger Low Global
Voltage Indicator
CAN_DOORS_OPEN_IND BIT 1 %Q00029 Canopy Doors Open Indicator Global
MAINS_ATS_OPN_CMD BIT 1 2%Q00033 BCC Mains ATS Open Global
Command
GEN_ATS_CLS_CMD BIT 1 %Q00034 BCC Generator ATS Close Global
Command
GEN_SD_ALM BIT 1 %Q00035 BCC Generator Shutdown Global
: Alarm
GEN_W_ALM BIT 1 %Q00036 BCC Generator Warning Global
Alarm ‘
FUEL_LOW BIT 1 2%Q00037 BCC Low Fuel Global
GEN_RUN BIT 1 2%Q00038 BCC Generator Running Global
GEN_CON BIT 1 %Q00039 BCC Generator Connected Global
SMR BIT 1 2%Q00040 Starter Motor Relay . Global
GCR BIT 1 %Q00041 Governor Control Relay Global
AAR BIT 1 2%Q00042 Audible Alarm Relay Global
SDAR BiT 1 2%Q00043 Generator Shunt Trip Relay Global
SEQ_CNT WORD 1 %R00001 Segquence Counter Global R
MODBUS_INPUTS WORD 1 2%R00002 Modbus Digital inputs Global R
US_OUTPUTS WORD 1 %R00005 Modbus Digital Outputs Global R
US_STATUS_1 WORD 1 %R00008 Modbus Status 1 Global R
MODBUS_STATUS_2 WORD 1 %R00009 Modbus Status 2 Global R
MODBUS_ALARMS WORD 1 %R00010 Modbus Alarms Global R
%R00100 WORD 3 %R00100 **No Description** Global R
%R00103 WORD 3 %R00103 **No Description** Global R
Program: BCC_4000_2 C:\Program Files\GE Fanuc Automation\VcrsaPrQ\Projcct\BCC_4000__2

Q-Pulse Id TMS713 Active 29/01/2014 Page 425 of 436




03-Jul-03 18:02:05

Name
%R00106
%R00109
%R00112
%R00115
%R00118
%R00121
%R00124
%R00127
%R00130
%R00200
%R00203
%R00206
%R00209
%R00212
%R00215
%R00218
%R00221
%R00224
%R00227
%R00230
%R00300
%R00303
%R00306
%R00309
%R00312
%R00315
%R00318
%R00321
%R00324
%R00327
%R00330
%R00333
%R00336
%R00339
FST_SCN

LST_SCAN

T_10MS
T_100MS
T_18
T_1M
ALW_ON
ALW_OFF
PLC_BAT

%R00133
%R00136

Program: BCC_4000_2
Q-Pulse Id TMS713

Type
WORD
WORD
WORD
WORD
WORD
WORD
WORD
WORD
WORD
WORD
WORD
WORD
WORD
WORD
WORD
WORD
WORD
WORD
WORD
WORD
WORD
WORD
WORD
WORD
WORD
WORD
WORD
WORD
WORD
WORD
WORD
WORD
WORD
WORD
BIT

BIT

BIT
BIT
BIT
BIT
BIT
BIT
BIT

WORD
WORD

Billan Street CdrinﬁﬁEﬁ %

265 Backup
esign VersaPro

GLOBAL VARIABLES

Len Address Description

3 %R00106 **No Description**

3 %R00109 **No Description™*

3 %R00112 **No Description**

3 %R00115 **No Description**

3 %R00118 **No Description**

3 %R00121 **No Description**

3 %R00124 **No Description**

3 %R00127 **No Description**

3 %R00130 **No Description**

3 %R00200 **No Description**

3 %R00203 **No Description**

3 %R00206 **No Description**

3 %R00209 **No Description**

3 %R00212 **No Description**

3 %R00215 **No Description**

3 %R00218 **No Description**

3 %R00221 **No Description**

3 %R00224 **No Description**

3 %R00227 **No Description**

3 %R00230 **No Description**

3 %R00300 **No Description**

3 %R00303 **No Description**

3 %R00306 **No Description**

3 %R00309 **No Description**

3 %R00312 **No Description**

3 %R00315 **No Description™*

3 %R00318 **No Description**

3 %R00321 **No Description**

3 %R00324 **No Description**

3 %R00327 **No Description**

3 %R00330 **No Description™*

3 %R00333 **No Description**

3 %R00336 **No Description**

3 %R00339 **No Description**

1 %S00001 Set to 1 when the current
sweep is the first sweep

1 %S00002 Reset from 1 to 0 when the
current sweep is the last
sweep

1 %S00003 0.01 Second Timer Contact

1 %S00004 0.1 Second Timer Contact

1 %S00005 1 Second Timer Contact

1 %S00006 1 Minute Timer Contact

1 %S00007 Always ON

1 %S00008 Always OFF

1 %S00014 Set to indicate a bad battery

in the CPU

3 %R00133 **No Description**

3 %R00136 **No Description**

enerator OM Manual
tm)

Stored Val

C:\Program Files\GE Fanuc Automation\VersaPro\Project\BCC_4000_2

Active 29/01/2014

Scope
Global
Global
Global
Global
Global
Global
Global
Global
Global
Global
Global
Global
Global
Global
Global
Global
Global
Global
Global
Global
Global
Global
Global
Global
Global
Global
Global
Global
Global
Global
Global
Global
Global
Global
Global

Global

Global
Global

* Global
_Global

Global
Global
Global

Global
Global

Page: 50
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GLOBAL SUMMARY OF HIGHEST USED REFERENCE ADDRESSES

9 MEMORY AREA  ADDRESS
Analog Input (%Al) None Used
Analog Output (%AQ) None Used
Input (%l) %100048
Output (%Q) %Q00048
Internal Memory (%M)  %MO00484
Register (%R) %R00341

Genius Global (%G) None Used
Genius Global (%GA)  None Used
Genius Global (%GB) None Used
Genius Global (%GC) None Used
Genius Global (%GD) None Used
| Genius Global (%GE) None Used

Temporary (%T) None Used
System (%S) %S00007
System (%SA) None Used
System (%SB) None Used
System (%SC) None Used
Program (%P) None Used
Program: BCC_4000_2 _ C:\Program Files\GE Fanuc Automation\ VersaPro\Project\BCC_4000_2
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s Bilan Sireet Carina SRS SP265 Backur-Generator. OM Manual

SE Power Equipment

47 Proprietary Street, Tingalpa, QId 4173
Telephone: (07) 3890 1744
PO Box 3306 Tingalpa B.C. Qld 4173

DIESH. GENERATOR SET
SBEP.0098B
3P AbS '
cLent:  BUS WhnR  Stevs DATE: 1/1/08/03 :
SERIAL NO: O20]1o1t . JOBNO: 7439/
ENGINE TYPE: Devtz Fbeqi2 | ENG. SERIAL NO: 867713%
ALTERNATORTYPE: STAmPoLD  VC(T22¢( ALT. SERIAL NO: O? oobo |

>
N\E

GENSET CONTROL FUNCTIONS _FUNCTION . |
ine High Temp. Alarm S .
=ngine High Temp. Shutdown
w Water Level Alarm -
'B Tripped/Alt., Overload.
Low Oil Pressure Alarm
~ Low.Qil Pressure Shutdown
_____ Emergency Stop_
Gtart Fail Alarm
Genset Running.
VEN Fault .
Starter Motor Relay
FuelLow.
- Fuel Empty
- Engine Gauges
Btatus Lamps/Controls:
' 'Underspeed Shutdown
. Pverspeed Shutdown
- Remote Start/Stop. -
- |-amp Test
,-Alarm Shudown.
Alt-Undervolts
. Alt Overvolts
. harger AC Failed
- -woontrol Batt. Low.Volts
Start Batt. Low volts.
. Canopy. doors. Open
- Audible Alarm/Mute
Remote ATS Controls
- -Altemator High Temperature

_REMARKS

<
>

5\\\\

\_\\4\_" \\.\.\ MY Y Y \_\\"\-

SR A I NAAR AR SRR NAAHR

>

@ cusTovER TESTING OFFICER: | TESTING OFFICER: S0 _RoTH -
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SPS SP265 Bocmgg

"DIESEL GENERATOR SET

'LOAD TEST REPORT SeP 006y /b

.47 Proprietary Street

Tingalpa Q 4173 R

_BRISBANE AUSTRALIA
CL]ENT; Bhg (A}Aﬁi{ %P& 65 DATE: 9/08/03 .
'SERIAL NO: O30 o) JOB NO/CON'I‘RACT NO: __ \439\
ENGINE TYPE: Deut2. ENG.SERIALNO: 5677138
ALTERNATOR TYPE: ___S TAMPOLD ALT. SERIAL NO: 09 ook o
GOVERNOR TYPE: ___BMRet. Coteman)  STARTER MOTOR: ___ DeuT2.
OVERSPEED TYPE: “ o UNDERSPEED TYPE: BAEP:@( Coleman
SHUTDOWN SOLENOID: __ & o HIGH WATER: l\“ A,

LOW.OIL PRESSURE SHUTDOWN: Darrz

@, 5 wio% 1 L vee + (07

— TECHNICAN: — INSPECTOR: _
TIME od '
| 08% 0830 [0920 |'?°° | jopo | 030 /30 |1200
OTL PRESSURE 500 koo | 250 |200 (30 200 |200 |00
OIL TEMPERATURE O 0 L0 | 720 20 95 s 105
JACKET WATER
j‘EMPERATURE . NA -
.. T
; O |24 w3 |8 |4y |ypc 57 | 57
£ v “ v %% v >
v v e v —
voLts | ?l(f{/'l, g - v N s
AMBIENT .
MPERATURE
" 1B 118 |z |18 |18 |18 |ig |2
"z 494 | 503 §03| 50 |£0|| 7| 52| con
Vo O |18 214|206 (316|319 |8 418
[LoAD% ' 5%
0 #Oz 752/ 1o. 7JZ 7.{% /OOIZ/ 100%
_‘ARKS ;)’EJ’US/"I/VC TunE,

Gcncrat‘or_boad_Tcst_chort.doc
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- Billan Street Carina SPS.$§P265 Backup Generator OM Manuall. -

SEP 0023/ D

; . @=5 GENERATOR SET
SOUND PRESSURE LEVEL TEST REPORT
47 Proprietary Street
Tingalpa Q 4173
BRISBANE AUSTRALIA
cLENT: __ PUS WAteR  SRAE o ,
SERIAL NO: Qo7 o JOB NO: (Leaq 1 _
~ ENGINE TYPE: Deuta, 'ENG. SERIAL No: __ 8617 13¢%
ALTERNATOR TYPE: __ S TAMAo LD ALT. SERIAL NO: O9oco6o .
SOUND LEVEL INSTRUMENT: ___ KionN ~ NL :
» Remarks:
5 6 7 8 9 Distance: “/'©_m
\‘\4 - Height: 'S m
’ ALT ’
ENG | T ) N - o
RAD
S B ‘:\11
2 1 12
- ‘. 2 LA WITI
Position Layout 10AD BANK COOLINE Fems | gjﬂzﬂ 2L
. SoorD TEST ppppor 610 PH
POSITION SOUND LEVEL LOAD %
- dB(a) 25 so | 75 | 100 110
; I 70 |
® - 70
o 3 70 1 uouf\
4 70 / é5£z',pnm)
‘ 5 19
6 714
7 19
8 71-9
~ 715 | | .
; 10 71
\ 11 7/
12 7/
Average

‘ QUALITY ASSURANCE OFFICER:

CUSTOMER TESTING OFFICER: .
TESTING OFFICER: PAsL _HABKA  f

WITNESS TESTING OFFICER: PRI CooPlA?.
Q-Pulse Id TMS713 ‘ Active 29/01/2014
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T (2) A1l bolts tightened:

47 Proprletary Street
Tingalpa Q 4173
BRISBANE AUSTRALIA

This form is to be completely filled out before any generating set leaves the
factory.

It is to be signed by the person doing the inspection and by their immediate

- supervisor. In the case of a non-standard job it must also be signed by the

Special Projects Manager or the Engineering Manager.

A copy of this form is to be sent out with the plant concerned.

Please neatly tick in the boxes prov1ded where applicable and note any comments -
in the space provided.

MODEL: 3‘?&_,‘95 ___ SERIAL NO: ©307]01| __ ENGINE NO: 2(9'1'7\3%
Jos no: __\Y439q \ DATE:#OB/OS __ custasr: __ B w.

(1) All welds continuous, neat and clean.

Y

(3) Bearers campletely secured.
{4) No sharp corners.
RADIATOR
(1) Radiator correctly mounted. g
(2) All pipework included and secure. ~
(3) ‘Drain plug in place. :
(4) Water removed from radiator. m
(5) Clamps on hoses tight. A
ENGINE
(1) Fan is correctly mounted. E
L (2) All guard mplaoeandsecure. .
"(3)  Wiring loom is correct to drawing, securely fixed and marked and is
terminated in an appropriate. terminal box. ' -
(4) - Battery leads attached and secure and long enbugh for termmatlon to battefy L{
(5) Air cleaner is properly mounted. N4
(6) Magnetic p:_ckup is fitted and set to correct depth. 2
(7) Exhaust plpe and silencer (where required) are fitted correctly. ]
(8) = Dip stick in place. —?é
{9) 0il removed from engme 9 e
(10)  All fuel and oil unions campletely tightened. >
(11)  All orderedoptionsare fitted and function correctly. —
(12) All parts secure, no damage. —1
(13)  All earths less than 0.1 ohms. 1
(14) Cables and hoses secure for transport. | ]
CONTROL SYSTEM (where applicable)
(1) -Control functions as ordered. 2/
(2) Control is mounted correctly. -—/~/
(3) All leads, terminals, fuses, printed circuit boards and switchgear are Y
campletely secure and marked correctly. —
(4) Dust seals are fitted around doors. /]
(5) Doors hinged correctly. . _ 7
(6) All earths less than 0.1 ohms. : %
Q-Pulse I&—“/\SNC‘& Red Banger labels in cubicle .active 29/01/2014 Page 435 of




. (1)

OONTROL SYSTEM (cont)

.-_ (8)

(9)

Perspex shield secure, clean and no sharp cormers.
Cables correct, no damage.

(10) Locks and keys satisfactory.

ALTERNATOR

(1) Alternator is correctly mounted.

(2) Alternator leads are correctly mounted inside terminal box and marked
correctly.

(3) A.V.R. is mounted, connected properly and set to correct setting.

(4) Coupling and adaptor are properly fastened between englne and alternator
with correct size and tensile grade bolts.

(5) All options ordered are fitted and function properly.

(6) Alternator is correctly wired for the appropriate voltage as per elther
Order or Bills of Materlal.

(7) Earth stud fitted. :

FINISH

(2)

Plant is painted to ‘correct colour.
All blemishes in flnlsh especially paint runs, are campletely removed

GENERAL INSPECTION

N K

N \J NN

NEL

(1)
(2)

(3)
.()

‘ SIGNED: ?@(/L HeAvKE » %"‘ : _ INSPECTOR

Genset is manufactured to correct engine/alternator/radiator/bases
configuration as specified on Bill of Materials.

All documents are in a sealed plastic bag and secured inside altermator
terminal box. _ :
a) Engine Handbook

b) Alternator Handbook

c) Warranty Card

d) Packing List .

e) Test Sheet

No 0il/No Water label is attached to positive battery lead.
All labels are straight and in correct location.

QUALITY ASSURANCE

ANTT TN

AIR CLEBVEN WoSE Ctomr roosk.

Q-Pulse Id TMS713
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