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1. GENERAL:
1.1 The provisions of this Standard shall apply to all

electrical/electronic control equipment for machine tools and

industrial process equipment where programmable controllers (PLC's)
are specified.

1.2 This Standard shall supplement requirements in Ford Manufacturing
Standards ELX, (electromnic systems), EX1l, (electrical equipment),
and NEMA ICS 3-304, programmable controllers.

1.3 Use of the word "shall" herein is understood as a requirement; the
word "should" as a recommendation.

1.4 This Standard is not intended to be all-inclusive and any areas
where questions of interpretation arise shall be submitted to the
specifying activity for resolution.

1.5 Deviations from this Standard shall have the approval of the
specifying activity in writing. Any waivers granted shall apply
only to the order in question and shall not be considered as
permanent.

1.6 Hybrid PLC systems which include special electronic controls not
integral to the PLC, and not already listed on the Form 2630 (e.g.
for data conversion, communications, etc.) shall not be supplied
without prior written approval from the specifying activity.

1.7 The selection and installation of accessories utilized with PLC's
shall comply with the Electrical Equipment Data Form 2630, and any
other documents issued by the specifying activity,

1.8 For requirements for PLC's, see Ford Manufacturing Standard EL3.

2. ENVIRONMENT AND ENCLOSURE:

2.1 WINDOWS IN DOORS: *** When specified, a sealed window, minimum
0.125 inches thick (Lexan No. 940, or equivalent polycarbonate
resin), shall be provided in NEMA 12 enclosure door(s) for
observing status indicating lights. Radio frequency suppression
material (screen or film type) shall be applied to the window to
maintain the RF immunity of the panel.

-

N LN
NOTE: #*¥* Indicates the following item belongs on the attached EL3X 1
Option Sheet. e
2.1.1 POWER SUPPLY REQUIREMENTS:
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Enclosures containing PLC mainframes, configurable PLC
perinpherals or intelligent I/0 devices shall have a
transformer isolated power source and a transient suppressor
approved for programmable controller protection.

LINE OR LOAD SIDE POWER: *** Power supplied to the isolation
transformer shall be sourced from the LOAD side of the
enclosure's main disconnect or, at the specifying activity's
WRITTEN OPTION, sourced from an approved lighting
transformer/disconnect (LTD) connected to the LINE side of the
enclosure's main disconnect. The LTD (or its Nema 1 switch and
fuse portion, for those units with separate transformers sized
2000 VA and larger) shall be mounted behind the same control
enclosure door as the main disconnect, typically the rightmost
door. See Appendix A and B for diagrams. '

CONSTANT-VOLTAGE POWER: *** When specified, regulated (or
constant- voltage) power shall be used for both PLC power

supplies AND their input modules. All PLC power supplies and

input modules, including those in remote racks, shall receive

power from this same constant-voltage transformer. It may also

be used for peripheral equipment, such as gaging, if required.
Output modules shall draw power from the same AC source as the §
constant-voltage transformer, but NOT from the secondary of ’

that transformer. (Refer to PLC manufacturer's installation
instructions for details).

POWER PROVIDED THROUGH CRM CONTACTS: When the line side LTD
option is used, all electrical equipment powered from an
external source, and controlled by the PLC's outputs shall
receive power through CRM contacts, or an electro- mechanical
contactor which is de-energized by CRM. Examples include, but
are not limited to: a pick & place unit or variable speed
drive receiving operating commands from the PLC. (Alsoc refer
to Ford Manufacturing Standard EX1, section 6.3.2).

MULTIPLE POWER SUPPLIES: When two or more PLC power supplies
are used as part of the overall system (including remote
racks), hardware or software means shall be provided for
turning off ALL the power supplies if any one should fault for
any reason. If hardware means (e.g. paralleling cables) are
used, they shall be routed in such a manner as to not
interfere with the removal and replacement of any I/0 modules.
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2.2

2.2.

1

DUPLEX RECEPTACLES: Enclosures containing PLC systems shall
include independently fused 115 VAC, grounded duplex receptacle(s),
NEMA configuration 5-15R. Receptacle(s) shall be transformer
isolated from the PLC power supply and mounted on the subplate
behind the same door as the PLC, and within 3 feet of the PLC
programming receptacle. The receptacle(s) shall be fused at 5
amperes. For single-door enclosures a duplex receptacle may be
mounted in the cover of the LTD. The number of receptacles
furnished shall accommodate the peripheral accessories needed to

support the PLC. One duplex receptacle (with two outlets) shall be
provided as a minimum.

LINE SIDE POWER - WIRING REQUIREMENTS: Where a line side
supply is specified, the receptacle(s) and lighting circuits
shall be powered from a separate transformer and isolated from
the PLC power supply (see Appendix B). A single LTD having two
secondary 115 VAC windings (one electrostatically shielded and
isolated) may be used for this purpose, if approved by the
specifying activity. A yellow plate with black lettering shall
be affixed to the cover(s) of the LTD which reads: CAUTION;
WIRED TO LINE SIDE OF MAIN DISCONNECT.

460 VAC primary wiring to the LTD shall be individual black
wires, isolated from all other panel wiring, and encased in
approved orange, nonmetallic conduit which is connected to the
LTD with an approved metal fitting (the end by the main
disconnect being left open). The nonmetallic conduit shall be
secured in place across the panel subplate using screws and
screw-type, adhesive cable tie mounting bases,

All 115 VAC secondary wiring from the LTD shall be individual
yellow wires (¥** or yellow STO cable for lighting circuits -
at the specifying activity's written option). (If STO cable is
used the white wire shall be connected to the grounded side of
the LTD's 115 VAC circuit). Individual white wires shall NOT
be used for any circuit. Secondary wiring shall exit the LTD
enclosure through insulated conduit bushings and be routed
through plastic panel wireways inside the control enclosure to
the extent possible. The PLC Power supply shall be grounded

with a green or green/yellow wire as per the manufac- turer's
instructions.

REMOTE PROGRAMMING PORTS: %% Where PLC enclosures are balcony
mounted, provisions for monitoring with the programming device
shall be furnished at floor level. The machine supplier shall wire,
install, and provide a fused or circuit breaker protected duplex,
grounded receptacle fed from the transformer specified in Paragraph
2.2, plus the necessary cables and connectors at the floor level

location. Location shall be approved by the specifying activity;
main console is typical.
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2.3.1 MESSAGE DISPLAYS: Where programmable message displays are

mounted in locations which cannot be accessed while the
machinery is operating, such as wireways or enclosures above
the line, the same programming provisions as required for PLCs

on balconies shall apply. Cable length limitations shall be
observed.

2.4 Minimum enclosure depth shall allow for at least 6 inches of

clearance from the door surface, or door mounted components to the
front of the PLC.

2.5 ACCESSIBILITY OF EQUIPMENT: PLC equipment shall not be mounted
behind a door mullion unless there is adequate space for servicing
and replacement of the component.

2.6 PROGRAMMING SHELF: #*%*% When specified, a fold-down shelf shall be
provided on enclosure doors which cover a PLC or remote
communications ports to the PLC. The shelf shall safely support a
programming device and related equipment and shall pull upward for
use, and be equipped with sliding "gravity lock" braces or other
means to prevent accidental collapse. Magnets shall NOT be used
anywhere on the shelf. Shelves shall be those furnished by approved

enclosure manufacturers or designs approved by the specifying
activity.

2.7 The PLC shall be installed in the same enclosure with other
electrical control devices necessary for the operation of the
machine or equipment. The PLC may be mounted on a common subplate
with the electro-mechanical devices, e.g., motor starters, relays,
etc., if such layout is approved by the PLC manufacturer and the
specifying activity. Mounting of equipment on hinged panels,
doors, etc., is not acceptable.

2.8 WIRING & COMPONENT SPACING: The design and installation of the PLC
system shall conform to the PLC manufacturer's requirements for
wiring, separation of wiring by category, grounding and bonding.
Layouts and component spacing distances from plastic panel wireways
and other interferences (needed for convection cooling) shall be in
accordance with the PLC manufacturer's requirements.

2.9 When 460 volt power is used at a remote I/0 panel, each remote I/0
enclosure shall include an approved 460 volt main line
disconnecting means and a 460/115 volt machine tool type
transformer. (See Paragraph 2.2 for receptacle, 2.1.1.1 for PLC and
3.4 for other requirements.)

2.11 SPARE PLC CAPACITY:
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2.11.1 SPARE 1/0: Not less than 20 percent spare inputs and 20

percent spare outputs of each type and voltage used, totaling
not less than ten of each type, shall be furnished and wired
to terminal strips for future in-plant use. All points on
spare I/0 modules shall be wired to terminal strips, even if
they are not directly a part of the 20 percent spares
requirement. Wired spare modules shall have field power wiring
connected. Additionally, the enclosure at each I/0 location
shall be sized to allow expansion of I/0 point capacity and
power supplies to a minimum of 20 percent above the system's
initial requirements.

2.11.2 EXCESS MEMORY: The PLC shall contain excess MEmMOYy to support
the spare I/0 capacity plus 25 percent above the system's
initial requirements. Excess memory requirements shall be

based on logic complexity equal to that already programmed
into the PLC; multiply the ladder logic file size (in
kilobytes) by 1.25 and provide excess memory accordingly.

2.11.3 MEMORY FOR CIM: *** When specified, the PLC shall contain
memory to accommodate CIM/Memory Map requirements, in addition
to the spare memory required by section 2.11.2.

3. SYSTEM REQUIREMENTS:

3.1 PLC NETWORKS: Peer communications interfaces shall be provided on
the PLC's for programming devices to communicate with all PLCs on
the peer link network, one PLC at a time, from each PLC location.
This same network may be used for data interchange and other
functions needed to support CIM.

3.2 POWER SUPPLY INTERLOCKING: When more than one PLC power supply is
used for a system, interlocking shall be provided between them to
ensure that a failure which turns off one power supply shall also
turn off the others. (Also see section 2.1.1.5 above).

3.3 MOTION INTERLOCKS & PROGRAMMING REQUIREMENTS : Opposing motions
shall be interlocked as specified in Section E.5.4 of Ford Standard
EX1. Examples: Double solenoids valves, reversing starters, etc.

3.3.1 Logic interlocks which are required in rungs for the Automatic
mode to prevent damage to the machine or hazards to personnel,
shall also be required in rungs for Manual Mode.

3.3.2 Unless the specifying activity requires otherwise, rungs of
logic should be constructed so they can be displayed with
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3.4

3.5

3.6

3.7
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their terminating element on an 80 column CRT or within the
width of the programming device screen, whichever is less.
"Unfinished" rungs (or those which might be too wide for the
display) can be terminated with an internal coil, which has a
contact beginning the next rung to continue the circuit.

Excessive parallel branches in a rung should be avoided. These

requirements are intended to permit viewing entire rungs

without using cursor control keys, and logic printouts on 8.5 x

11 paper without difficulty.

***When specified, systems using remote I/0 shall permit monitoring

and programming from all I/0 locations with the programming device.
Interlocking shall not allow more than one programming device to
communicate with the PLC program at one time. Means should be
provided at the PLC to indicate which programming location is
active.

INTERLOCKING BETWEEN SEPARATE EQUIPMENT: #*¥* Circuitry shall be
included in the PLC for interlocking adjacent machines or
automation equipment, except where interlocking signals are
necessary to permit adjacent units to operate individually.
Electrical interlocking between controllers, machines, automation,
conveyors, etc., shall be through "Hard Contact" output, relay or
limit switch contacts. Exception: interlocking may be solid state
1/0 to 1/0 with permission of the specifying activity. Note: All
interlock circuits shall receive control power from the machine
panel using the signal as an input.

***When specified, logic and circuitry for lubrication control and
cycle monitoring lights and machine cycle time indication shall be
incorporated in the PLC. The lubrication logic should precede the

normal system control logic.

Where computer interfacing is necessary, the requisitioning

activity shall specify the protocol, communications, and the type
of interface, such as:

a) MAP, (Version to specified)

b) EIA Standard RS-232-C, Interface Between Data Terminal Equipment

and Data Communication Equipment Employing Serial Binary Data
Interchange.

c) EIA Standard RS-408, Interface Between Numerical Control

Equipment and Data Terminal Equipment Employing Parallel Binary
Data Interchange.

d) EIA Standard RS-422, Interface Between Data Terminal Equipment

and Data Communication Equipment Employing Serial Binary Data
Interchange.
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