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General Description

General Description

The DriveGuard Safe Torque Off option, when used with PowerFlex 40P or
PowerFlex 70 drives together with other safety components, provides a safety
function which inhibits torque generation in the motor(s) powered by the
drive. When used with PowerFlex 40P or PowerFlex 70 drive, the DriveGuard
Safe Torque Off option has been certified to meet the requirements for SIL 2
according to EN/IEC 61800-5-2 and IEC 61508, and PL d and Category 3
according to EN ISO 13849-1. The DriveGuard Safe Torque Off option is
just one component in a safety control system. Components in the system
must be chosen and applied appropriately to achieve the desired level of
safeguarding.

What Is the DriveGuard Safe Torque Off Option?
The DriveGuard Safe Torque Off option:

e Provides the “Safe torque off (STO)” function defined in EN/IEC
61800-5-2.

e Blocks gate firing signals from reaching the IGBT output power devices
of the drive. This prevents the IGBT’s from switching in the sequence
necessary to generate torque in the connected motor.

e Can be used in combination with other safety devices to fulfill the
requirements of a system “safe torque off ” function which satisfies
Category 3 / PL (d) according to EN ISO 13849-1 and SIL CL 2
according to EN/IEC 62061, IEC 61508, and EN/IEC 61800-5-2.

IMPORTANT This option is suitable for performing only mechanical work on the drive system or
affected area of a machine. It does NOT disconnect or isolate the drive power output
to the motor.

This option should not be used as a control for normal starting and/or stopping the
drive.
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General Description

>D> BB

ATTENTION: Electrical Shock Hazard. Verify that all sources of ACand DC power are
de-energized and locked out or tagged out in accordance with the requirements of
ANSI/NFPA 70, Part II.

ATTENTION: To avoid an electric shock hazard, verify that the voltage on the bus
capacitors has discharged before performing any work on the drive. Measure the DC bus
voltage at the +DCand -DC terminals or test points (refer to your drive’s User Manual for
locations). The voltage must be zero.

ATTENTION: In Safe Torque Off mode, hazardous voltages may still be present at the
motor. To avoid an electric shock hazard, disconnect power to the motor and verify that
the voltage is zero before performing any work on the motor.

ATTENTION: In the event of the failure of two output IGBT's in the drive, when the
DriveGuard Safe Torque Off option has controlled the drive outputs to the off state, the
drive may provide energy for up to 180° of rotation in a 2-pole motor before torque
production in the motor ceases.

Certifications and Compliance

TUV Rheinland EC Type Examination Certification

TUYV Rheinland has certified the DriveGuard Safe Torque Off option, when
used in a PF70 or PF40P drive, is compliant with the requirements for
machines defined in Annex I of the EC Directive 2006/42/EC, and that it
complies with the requirements of the relevant standards listed below.

EN ISO 13849-1:2008 Safety of machinery - Safety related parts of
control systems - Part 1: General principles for design

(DriveGuard Safe Torque Off option + drive achieves Category 3 / PL
(d)

EN/IEC 61800-5-2:2007 Adjustable speed electrical power drive systems
- Part 5-2 Safety requirements - Functional

(DriveGuard Safe Torque Off option + drive achieves SIL CL 2)
EN/IEC 62061:2005 Safety of machinery - Functional safety of

safety-related electrical, electronic and programmable electronic control
systems

IEC 61508 Part 1-7:1998 and 2000 Functional safety of electrical/
electronic/programmable electronic safety-related systems - Parts 1-7

TUYV also certifies that the DriveGuard Safe Torque Off option may be used
in applications up to Category 3 / PL (d) according to EN ISO 13849-1 and
SIL 2 according to EN/IEC 62061 / IEC 61508 / EN/IEC 61800-5-2.

TUV Rheinland certificate 01/205/0665/09 may be found at:
www.rockwellautomation.com/products/certification/
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General Description

CE Certification
LV Directive 2006/95/EC

Rockwell Automation declares the PF40P and PF70 drives compliant with
the CE LV Directive as demonstrated by compliance with the requirements of
EN 50178 Electronic equipment for use in power installations. The
DriveGuard Safe Torque Off Option Kit is not within the scope of the Low
Voltage Directive.

EMC Directive 2004/108/EC

Rockwell Automation declares the PF40P (240V, 480V), PE70 (240V, 400V,
480V), and DriveGuard Safe Torque Off option compliant with the CE
EMC Directive as demonstrated by compliance with the requirements of EN
61800-3 Adjustable speed electrical power drive systems Part 3: EMC
requirements and specific test methods.

Machinery Directive 2006/42/EC

TUYV Rheinland, Notified Body Identification Number 0035, certifies the
DriveGuard Safe Torque Off option compliant with the CE Machinery
Directive as demonstrated by compliance with the requirements of EN ISO

13849-1, EN ISO 13849-2, EN/IEC 61800-5-2, and EN/IEC 62061.
UL Certification

The PF40P, PF70, and DriveGuard Safe Torque Off option have been listed
with UL as compliant with UL 508C.

Canadian Certification

The PF40P, PF70, and DriveGuard Safe Torque Off option have been listed
(CuL) as compliant with C22.2 No 14.

Australian C-tick Certification

Rockwell Automation declares the PF40P (240V, 480V ), PF70 (240V, 400V,
480V), and DriveGuard Safe Torque Off option compliant with the
Australian Radiocommunications Act of 1992, the Radiocommunications
(Electromagnetic Compatibility) Standard of 2008, and the
Radiocommunications Labelling (Electromagnetic Compatibility) Notice of
2008 as demonstrated by compliance with IEC 61800-3 Adjustable speed
clectrical power drive systems Part 3: EMC requirements and specific test
methods.
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General Description

Certified Equipment

Drive Rating TUV Certified DriveGuard Safe Torque Off
Function
PowerFlex 40P 240V v Series B or greater
480V v Series B or greater
PowerFlex 70 Enhanced | 240V v Series A or greater
Control 400V v Series A or greater
480V v Series A or greater

A

ATTENTION: Hazard of injury exists due to electric shock. Only install a Series B or
greater DriveGuard Safe Torque Off option in a PowerFlex 40P Drive.

Certifications Online

See the Product Certifications link at http://ab.com for Declarations of

Conformity, Certificates, and other certifications details.

Important Safety Considerations

The system user is responsible for:

e the set-up, safety rating, and validation of any sensors or actuators

connected to the system.

e completing a system-level risk assessment and reassessing the system any

time a change is made.

e certification of the system to the desired safety performance level.

e project management and proof testing.

e programming the application software and the safety option

configurations in accordance with the information in this manual.

e access control to the system, including password handling.

e analyzingall configuration settings and choosing the proper setting to
achieve the required safety rating.

IMPORTANT

When applying Functional Safety, restrict access to qualified, authorized personnel

who are trained and experienced.

A

ATTENTION: When designing your system, consider how personnel will exit the
machine if the door locks while they are in the machine. Additional safequarding

devices may be required for your specific application.
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General Description

Safe State

The DriveGuard Safe Torque Off option is intended for use in safety-related

applications where the de-energized state is the safe state. All of the examples
in the Description of Operation section are based on achieving the
de-energization as the safe state.

Safety Category 3 / PL (d) Performance Definition

To achieve Safety Category 3 / PL (d) according to EN ISO 13849-1, the
safety-related parts have to be designed such that:

the safety-related parts of machine control systems and/or their protective
equipment, as well as their components, shall be designed, constructed,
selected, assembled, and combined in accordance with relevant standards
so that they can withstand expected conditions.

well tried safety principles shall be applied.

a single fault in any of its parts does not lead to a loss of safety function.
some but not all faults will be detected.

the accumulation of undetected faults can lead to loss of safety function.

short circuits in the external wiring of the safety inputs is not one of the
faults that can be detected by the system, therefore, according to EN ISO
13849-2, these cables must be installed so as to be protected against
external damage by cable ducting or armor.

whenever reasonably practical a single fault shall be detected at or before
the next demand of the safety function.

the average diagnostic coverage of the safety-related parts of the control
system shall be low.

the mean time to dangerous failure of each of the redundant channels

shall be low to high.
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General Description

Stop Category Definitions

The selection of a stop category for each stop function must be determined by
a risk assessment.

e Stop Category 0 is achieved with immediate removal of power to the
actuator, resulting in an uncontrolled coast to stop. See “Description of

Operation” Example 1 on page 20.

e Stop Category 1 is achieved with power available to the machine actuators
to achieve the stop. Power is removed from the actuators when the stop is
achieved. See “Description of Operation” Example 2 on page 21.

IMPORTANT When designing the machine application, timing and distance should be considered
for a coast to stop (Stop Category 0 or Safe Torque Off). For more information
regarding stop categories, refer to EN/IEC 60204-1.

Performance Level and Safety Integrity Level (SIL) CL2

For safety-related control systems, Performance Level (PL), according to EN
ISO 13849-1, and SIL levels, according to IEC 61508 and EN/IEC 62061,
include a rating of the system’s ability to perform its safety functions. All of
the safety-related components of the control system must be included in both
a risk assessment and the determination of the achieved levels.

Refer to the EN ISO 13849-1, IEC 61508, and EN/IEC 62061 standards for
complete information on requirements for PL and SIL determination.

PFD and PFH Definitions

Safety-related systems can be classified as operating in either a Low Demand
mode, or in a High Demand/Continuous mode.

e Low Demand mode: where the frequency of demands for operation made
on a safety-related system is no greater than one per year or no greater
than twice the proof-test frequency.

e High Demand/Continuous mode: where the frequency of demands for
operation made on a safety-related system is greater than once per year or
greater than twice the proof test interval.
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General Description

The SIL value for a low demand safety-related system is directly related to
order-of-magnitude ranges of its average probability of failure to satisfactorily
perform its safety function on demand or, simply, average probability of
failure on demand (PFD). The SIL value for a High Demand/Continuous
mode safety-related system is directly related to the probability of a dangerous
failure occurring per hour (PFH).

PFD and PFH Data

These PFD and PFH calculations are based on the equations from Part 6 of
IEC 61508 and show worst-case values.

This table provides data for a 20-year proof test interval and demonstrates the
worst-case effect of various configuration changes on the data.

PowerFlex 40P

PFD and PFH for 20-year Proof Test Interval

Attribute Test Result

PFD 1.74E-05

PFH 2.0E-10

SFF 81%

PowerFlex 70

PFD and PFH for 20-year Proof Test Interval

Attribute Test Result

PFD 3.4E-05

PFH 3.9E-10

SFF 81%
Terminology

Abbreviation Full Term Definition

PFD Probability of The average probability of a system to fail to perform its

Failure on Demand | design function on demand.
PFH Probability of The probability of a system to have a dangerous failure occur
Failure per Hour per hour.
SFF Safe Failure Fraction | The sum of safe failures plus the sum of dangerous detected
failures divided by the sum of all failures.
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General Description

Functional Proof Tests

The functional safety standards require that functional proof tests be
performed on the equipment used in the system. Proof tests are performed at
user-defined intervals and are dependent upon PFD and PFH values.

IMPORTANT Your specific application determines the time frame for the proof test interval.

Contact Information if Safety Option Failure Occurs

If you experience a failure with any safety-certified device, contact your local
Rockwell Automation distributor. With this contact, you can:

e return the device to Rockwell Automation so the failure is appropriately
logged for the catalog number affected and a record is made of the failure.

e request a failure analysis (if necessary) to determine the probable cause of
the failure.
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Installation and Wiring

Installation and Wiring

Pre-Installation Instructions

Installation must be in accordance with the following steps and must be
carried out by competent personnel. The DriveGuard Safe Torque Off option
is intended to be part of the safety related control system of a machine. Before
installation, a risk assessment should be performed that compares the
DriveGuard Safe Torque Off option specifications and all foreseeable
operational and environmental characteristics of the machine to which it is to

be fitted.

In no case should be DriveGuard Safe Torque Off option be used in a
PowerFlex 40P or PowerFlex 70 drive where the maximum surrounding air
temperature, shock, or vibration specifications of the drive are exceeded.

PowerFlex70 | Maximum Surrounding Air Temperature
without derating:
1P20, NEMA/UL Type 1: 0...50°C(32...122°F)
Flange Mount: 0...50°C(32...122°F)
P66, NEMA/UL Type 4X/12: 0...40°C(32...104°F)
PowerFlex 40P | Maximum Surrounding Air Temperature
without derating:
1P20, Open Type: -10...50°C(14...122°F)
1P30, NEMA 1, UL Type 1: -10...40°C(14...104°F)
Flange and Plate Mount: Heatsink: -10...40 °C(14...104 °F)
Drive:-10...50°C(14...122°F)
Both Drives Shock: 15 g peak for 11 ms duration (+1.0 ms)
Vibration: 0.152 mm (0.006 in.) displacement, 1 g peak

A safety analysis of the machine section controlled by the drive is required to
determine how often the safety function should be tested for proper
operation during the life of the machine.

Rockwell Automation, Inc. cannot assume responsibility for the compliance or the
noncompliance to any code, national, local or otherwise for the proper installation of
this equipment. A hazard of personal injury and/or equipment damage exists if codes
are ignored during installation.

2 ATTENTION: The following information is merely a guide for proper installation.
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Installation and Wiring

EMC Considerations

The DriveGuard Safe Torque Off option and PF40P and PF70 drives may be
installed in an industrial electromagnetic environment which is consistent
with the “Second Environment” described in IEC 61800-3 and where the
EMC requirements documented in the PF40P and PF70 Installation manuals
have been satisfied. Important installation requirements include:

¢ All motor output, control (I/O) and signal wiring for the drive and
DriveGuard Safe Torque Off option must be shielded cable

¢ Grounding (earthing) must conform to the requirements described in the
drive user manuals

DriveGuard Safe Torque Off Option Installation
PowerFlex 40P Drives

1. Remove all power to the drive.

capacitors has discharged before performing any work on the drive. Measure the DC bus
voltage at the +-DCand -DC terminals or test points (refer to your drive’s User Manual for
locations). The voltage must be zero.

2 ATTENTION: To avoid an electric shock hazard, verify that the voltage on the bus
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Installation and Wiring

2. Remove the protective plug covering the PowerFlex 40P Safe Torque
Off connector shown in Figure 1.

Figure 1- PowerFlex 40P Protective Plug

3. Remove the PowerFlex 40P Safe Torque Off connection jumper
shown in Figure 2.

Figure 2 - PowerFlex 40P Safe Torque Off Connection Jumper Location
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Installation and Wiring

4. Remove the PowerFlex 40P Hardware Enable jumper shown in Figure
3.

Figure 3 - PowerFlex 40P Hardware Enable Jumper Location

IMPORTANT The PowerFlex 40P hardware enable jumper must be removed when using the
DriveGuard Safe Torque Off option. Failure to remove the jumper will cause the drive
to fault when a start command is issued.

S. Plugthe DriveGuard Safe Torque Off option (Series B or greater) into
the PowerFlex 40P four pin Safe Torque Off connector as shown in
Figure 4.

Figure 4 - PowerFlex 40P Safe Torque Off Connector

0.8...1.1N-m
(7...101bein)

6. Tighten screw t0 0.8...1.1 Nem (7...10 Ibein).
PowerFlex 70 Enhanced Control Drives

1. Remove the PowerFlex 70 Safe Torque Off Connection jumper as
shown in Figure 5.
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Installation and Wiring

Figure 5 - PowerFlex 70 Safe Torque Off Connection Jumper Location (Typical)

2. Remove the PowerFlex 70 Hardware Enable jumper as shown in
Figure 6.

Figure 6 - PowerFlex 70 Hardware Enable Jumper Location (Typical)

IMPORTANT The PowerFlex 70 hardware enable jumper must be removed when using the
DriveGuard Safe Torque Off option. Failure to remove the jumper will cause the drive
to fault when a start command is issued.

3. Plug the DriveGuard Safe Torque Off option (Series A or greater)
into the PowerFlex 70 four pin connector as shown in Figure 7.
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Installation and Wiring

Figure 7 - PowerFlex 70 Safe Torque Off Connector

‘G S —
—
= |

1

4. Tighten screw t0 0.8...1.1 Nem (7...10 Ibein).

Wiring

Important points to remember about wiring:

L] Always use copper wire.

0.8...1.1N-m
7...

10 Ib-in)

e Wire with an insulation rating of 600V or greater is reccommended.

e Control wires should be separated from power wires by at least 0.3 meters

(1 foot).

DriveGuard Safe Torque Off Option Terminal Block Specifications

Wire Size Range(") Torque

Maximum Minimum Maximum Recommended
1.5 mm? 0.14mm? 0.25 Nem 0.22N-m

(16 AWG) (26 AWG) (2.2 Ib-in) (1.9 Ibein)

(1) Maximum / minimum that the terminal block will accept - these are not recommendations.

Wire Types
Wire Type(s) Description Minimum Insulation
Rating
Unshielded | Per US NEC or applicable national or | — 300V,
local code 60 degrees C
(140 degrees F)

Shielded Multi-conductor shielded cable such

as Belden 8770 (or equiv.)

0.750 mm? (18AWG),
3 conductor, shielded.
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Installation and Wiring

16

DriveGuard Safe Torque Off Option Terminal Description

No. |Signal Description
1 Monitor - N.C. | Normally closed contacts for monitoring
2 |Common-NC. |Telay status.
" | Maximum Resistive Load:
250V AC / 30V DC /50 VA / 60 Watts
o) Maximum Inductive Load:
5] 250V AC / 30V DC /25 VA / 30 Watts
3 +24V DC Connections for user supplied power to
4 24V Common energize coil.
33.3 mA typical, 55 mA maximum.
Verify Operation

Test the safety function for proper operation after the initial installation of
the DriveGuard Safe Torque Off option. Retest the safety function at the

intervals determined by the safety analysis described on page 10.

Verify that both safety channels are functioning according to the Table 4 or

Table S.
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Installation and Wiring

PowerFlex 40P Channel Operation and Verification

Safety Function Status |Drive In Drive In Drive In Drive Able
Safe State Stopped State Stopped State To Run
Safety Channel Operation
Safe Torque Off Option |  No Power Applied Power Applied No Power Applied Power Applied
Terminals 3 & 4
PowerFlex 40P No Power Applied No Power Applied Power Applied Power Applied
Enable Input
Description For Verification
Safe Torque Off Option Closed Open Closed Open
Monitor Contact
Terminals 1& 2
PowerFlex 40P Value=0 Value=0 Value=1 Value=1
[Control In Status]
Param. 13, Bit 2
PowerFlex 40P Value=0 Value=0 Value=0 Value=1
Comms Status Word
8448, Bit0
Safe Tor(’ue off Closed Open Open Open
0utput(1
Relay N.0.
Dig Output States
(1) Must set A055 [Relay Out Sel], A058 or A061 [Opto Outx Sel] to option 25 “Safe-Off".
PowerFlex 70 Channel Operation and Verification
Safety Function Status |Drive In Drive In Drive In'" Drive Able
Safe State Stopped State Stopped State To Run
Safety Channel Operation
Safe Torque Off Option |  No Power Applied Power Applied No Power Applied Power Applied
Terminals 3 & 4
PowerFlex 70 No Power Applied No Power Applied Power Applied Power Applied
Enable Input
Description For Verification
Safe Torque Off Option Closed Open Closed Open
Monitor Contact
Terminals 1&2
PowerFlex 70 Value =1 Value =1 Value=0 Value=0
Drive Inhibits

Param. 214, Bit 2

(1) A Start/Run command will cause an F111 “Enable Hardware” fault.
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17



Description of Operation

Description of Operation

PowerFlex 40P Safe Torque Off Operation

The DriveGuard Safe Torque Off option for PowerFlex 40P (see Figure 8)
disables the drive’s output IGBT’s by breaking the link with the drive
microcontroller. When used in combination with a second safety channel (the
Enable input), the system satisfies the requirements of EN ISO 13849-1,
Category 3 / PL (d) for Safe Torque Off and helps protect against restart.

Under normal drive operation, the Safe Torque Off relay is energized, the
enable input is energized, and the drive is able to run. If cither inputs is
de-energized, the gate control circuit is disabled. To meet EN ISO 13849-1,
Category 3 / PL (d) operation, both safety channels must be de-energized.
Refer to the following examples for details.

IMPORTANT By itself, the Safe Torque Off option initiates a coast-to-stop action. Additional

protective measures will need to be applied when an application requires a change
to the stop action.

18

Figure 8 - PowerFlex 40P Drive Safe Torque Off Circuitry

ACLine
Input Power

PowerFlex 40P
ACDrive

+24VDC
Stop
Start

Gate Control
From Microcontroller

Safe Off Option

%}
Safety _,, 3 i

Channel S

Gate Control
Circuit

Common

L

Safety _,
Channel Enable
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Description of Operation

PowerFlex 70 Safe Torque Off Operation

The PowerFlex 70 DriveGuard Safe Torque Off option (see Figure 9) disables
the drive’s output IGBT’s by disconnecting the gate control power supply.
When used in combination with a second safety channel (the Enable input),
the system satisfies the requirements of EN ISO 13849-1, Category 3 / PL (d)
for Safe Torque Off and helps protect against restart.

Under normal drive operation, the Safe Torque Off relay is energized, the
enable input is energized, and gate control power is available to the gate
control circuit. If either of these inputs is de-energized, the gate control circuit
is disabled. To meet EN ISO 13849-1, Category 3 / PL (d) operation, both
safety channels must be de-energized. Refer to the following examples for
details.

IMPORTANT By itself, the Safe Torque Off option initiates a coast-to-stop action. Additional

protective measures will need to be applied when an application requires a change
to the stop action.

Figure 9 - PowerFlex 70 Drive Safe Torque Off Circuitry

ACLine
Input Power

PowerFlex 70
ACDrive

Power Supply

Safe Off Option

%
Safety _,, é i

Channel i

Gate Control
Circuit

Common

i
®

Safety
Channel —>» | Enable
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Description of Operation

Connection Examples

Example 1 - Safe Torque Off Connection with Coast-to-Stop Action,
Dual Channel

Figure 10 - Stop Category 0 — Coast

ACLine
Input Power
PowerFlex
+24VDC = ACDrive
+24VDC
Gate GuardMaster
Trojan e —Q | O——— Stop
4 i e T
—® — 0O O— Strt
AT[sa s3] [31[i]23]x Start
T
Minotaur ((
MsRoT - J | ] Safe Off Option
A [safsi4]  [32]14]4]x =
] [ § T H
2] Y
+24VDC — | —
Common L, I
— Common @
*Important: The drive Enable digital Enable *
input is a solid state circuit. The safety
outputs on safety module must not be i
configured for Pulsed/Safety Pulse Test. @
Circuit Status

20

Circuit shown with guard door closed and system ready for normal drive
operation.

Operating Principle

This is a dual channel system with monitoring of the Safe Torque Off circuit
and drive. Opening the guard door will switch the input circuits (S13-S14 &
$21-$22) to the Minotaur monitoring safety relay unit. The output circuits
(13-14 & 23-24) will cause the Safe Torque Off option and drive Enable
circuit to trip and the motor will coast to stop. To restart the drive, the

Minotaur safety relay must first be reset followed by a valid start command to
the drive.

Fault Detection

A single fault detected on the Minotaur safety input circuits will result in the
lock-out of the system at the next operation and will not cause loss of the
safety function.

If the Safe Torque Off option sticks ON, the motor will stop on command
due to the enable input. The system cannot be reset when this fault condition
exists.
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Description of Operation

ACLine
Input Power
GuardMaster 000
Trojan
O

Example 2 - Safe Torque Off Connection with Controlled Stop Action,
Dual Channel

Figure 11 - Stop Category 1 - Controlled

PowerFlex
Gate o | o ACDrive
24V DC
0 O=
—lo—
o 5 T
1 C —l -
[a] [safsulssafsi2fsaa] [37T47]57] [13]23] [s33[s34 smno_E
[N [
Minotaur TT? 1 )]
MSR138DP
TE V1) Safe Off Option
CA | [Dxa [xa [ [xa|[vao]vao] [38 T a8 [ 58] [1424] [v2]Vi — 4
20D = | v\ \ S
Common H
1 T |
— —
L1 T I
— Common @
*Important: The drive Enable digital Enable *
input is a solid state circuit. The safety
outputs on safety module must not be g
configured for Pulsed/Safety Pulse Test. M
Circuit Status
Circuit shown with guard door closed and system ready for normal drive
operation.
Operating Principle

This is a dual channel system with monitoring of the Safe Torque Off circuit
and drive. Opening the guard door will switch the input circuits (§11-S12 &
$21-§22) to the Minotaur monitoring safety relay unit. The output circuits
(13-14) issue a Stop command to the drive and cause a controlled
deceleration. After the programmed delay, the timed output circuits (47-48 &
57-58) will cause the Safe Torque Off option and the drive Enable circuit to
trip. If the motor is rotating when the trip occurs, it will coast to stop. To
restart the drive, the Minotaur safety relay must first be reset followed by a
valid start command to the drive.

Fault Detection

A single fault detected on the Minotaur safety input circuits will result in the
lock-out of the system at the next operation and will not cause loss of the
safety function.

If the Safe Torque Off option sticks ON, the motor will stop on command
due to the enable input. The system cannot be reset when this fault condition
exists.
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Description of Operation

Notes:
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Description of Operation

Notes:
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Introduction_Catagory Types

		This tab summarizes Rockwell Automation Global Sales and Marketing preferred printing standards. It also provides guidance on whether a publication should be released as JIT (print on demand) or if it requires an RFQ for offset printing.
Find your publication type in the first section below. Use the assigned Printing Category information to determine the standard print specifications for that document type. The Printing Categories are defined below the Publication Type section. Note there may be slightly different print specifications for the categories, depending on the region (EMEA or Americas).
For more information on Global Sales and Marketing Printing Standards, see publication RA-CO004 in DocMan.

		Publication Type and Print Category

		Publication Type		Off Set Print Category Spec. (See table below)		JIT Spec. (See table below)		Description		Order Min **		Order Max ** 		Life Cycle Usage / Release Option

		AD		NA - Puttman		NA		Advertisement Reprint Colour		NA		NA		Presale / Internal

		AP		A3		D2		Application Solution or Customer Success Story		5		100		Presale / External

		AR		NA		NA		Article/Editorial/Byline		NA		NA		Presale / Internal

								 (press releases should not be checked into DocMan or printed)

		AT		B3, B4		D5		Application techniques		5		100		Presale / External

		BR		A2 Primary, A1		NA		Brochures		5		100		Presale / External

		CA		C2 Primary, C1		NA		Catalogue		1		50		Presale / External

		CG		NA		NA		Catalogue Guide		1		50		Presale / External

		CL		NA		NA		Collection		5		50		Presale / External

		CO		A5, A6, A9		D5		Company Confidential Information		NA		NA		NA / Confidential

		CP		E-only		E-only, D5		Competitive Information		5		50		NA / Confidential

		DC		E-only		E-only		Discount Schedules		NA		NA		Presale / Internal

		DI		A1, A3		NA		Direct Mail		5		100		Presale / Internal

		DM		NA		NA		Product Demo		5		50		Presale / Internal

		DS		B3		D5		Dimensions Sheet		1		5		Post / External

		DU		B3		D5		Document Update		1		5		Post / External

		GR		B2		D6		Getting Results		1		5		Post / External

		IN		B3 Primary, B2		D5, D6		Installation instructions		1		5		Post / External

		LM		NA		NA		Launch Materials		5		50		Presale / Internal

		PC		B3		D5		Packaging Contents

		PL		E-only primary, B3		E-only		Price List		5		50		Presale / Internal

		PM		B2		D6		Programming Manual		1		5		Post / External

		PP		A3		D1		Profile (Single Product or Service). NOTE: Application Solutions are to be assigned the AP pub type.		5		100		Presale / External

		QR		B2 primary, B3, B5		D5, D6		Quick Reference		1		5		Post / External

		QS		B2 primary, B3, B5		D5, D6		Quick Start		1		5		Post / External

		RM		B2		D5, D6		Reference Manual		1		5		Post / External

		RN		B3		D5		Release Notes		1		5		Post / External

		SG		B1 Primary, B4		D5, D6		Selection Guide Colour		5		50		Presale / External

		SG		B2		D5, D6		Selection Guide B/W		5		50		Presale / External

		SP		A1, A2, A3, A4		NA		Sales Promotion NOTE: Service profiles are to be assigned the PP pub type.		5		100		Presale / Internal

		SR		B2, B3		D5, D6		Specification Rating Sheet		5		100		Presale / External

		TD		B2 Primary B3, B4, B5		D5, D6		Technical Data		5		50		Presale / External

		TG		B2, B3		D6		Troubleshooting Guide		1		5		Post / External

		UM		B2 Primary, B4		D6		User Manual B/W		1		5		Post / External

		WD		B3		D5		Wiring Diagrams / Dwgs		1		5		Post / Internal

		WP		B3 Primary, B5		D5		White Paper		5		50		Presale / External

		** Minimum order quantities on all JIT items are based on the publication length. **

		Publication length		Minimum Order Quantity

		77 or more pages		1 (no shrink wrap required)

		33 to 76 pages		25

		3 to 32 pages		50

		1 or 2 pages		100



		Pre-sale / Marketing		All paper in this category is White Brightness, 90% or better. Opacity 90% or better

		Category		Color Options		AP, EMEA Paper Requirements		Canada, LA, US Paper Requirements

		A1		4 color		170 gsm  2pp		100# gloss cover, 100# gloss text

		A2		4 color		170 gsm  , folded, 4pp		100# gloss cover, 80# gloss text

		A3		4 color 		Cover 170 gsm  with           Body 120 gsm, > 4pp		80# gloss cover, 80# gloss text

		A4		2 color		170gsm Silk – 120gsm Silk		80# gloss cover, 80# gloss text

		A5		2 color		170gsm Silk – 120gsm Silk		80# gloss cover, 80# matt sheet text

		A6		1 color		170gsm Silk – 120gsm Silk		80# gloss cover, 80# matt sheet text

		A7		4 color cover
2 color text
Selection Guide		Category being deleted		10 Point Cover C2S
50# matte sheet text

		A8		4 color cover		Category being deleted		50# matte sheet text, self cover

				2 color text

				Selection Guide

		A9		2 color		100gsm bond		50# matte sheet text, self cover

				Selection Guide

				Gray shading indicates Obsolete Print Catagories



		Post Sale / Technical Communication

		Category		Color Options		AP, EMEA Paper Requirements		Canada, LA, US Paper Requirements

		B1		4 color cover		270gsm Gloss 100gsm bond		10 Point Cover C2S

				2 color text				50# matte sheet text

		B2		1 color		160gsm Colortech & 100gsm Bond		90# Cover
50# matte sheet text

		B3		1 color		100gsm bond		50# matte sheet text, self cover

		B4		2 color		160gsm Colortech & 100gsm Bond		90# Cover
50# matte sheet text

		B5		2 color		100gsm bond		50# matte sheet text, self cover



		Catalogs

		Category		Color Options		AP, EMEA Paper Requirements		Canada, LA, US Paper Requirements

		 C1		4 color cover		270gsm Gloss 90gsm silk		10 Point Cover C2S

				4 color text				45# Coated Sheet

		C2		4 color cover		270gsm Gloss 80gsm silk		10 Point Cover C2S

				2 color text				32#-33# Coated Sheet



		JIT / POD 		All paper in this category is White Brightness, 82% or better.  Opacity 88% or better

		Category		Color Options		AP, EMEA Paper Requirements		Canada, LA, US Paper Requirements

		D1		4 color		170gsm white silk		80# gloss cover, coated 2 sides

		D2		4 color		120gsm white silk		80# gloss text, coated 2 sides, self cover

		D3		4 color		Cover 170gsm  with           Body 120gsm		80# gloss cover, 80# gloss text coated 2 sides

		D4		1 color		160gsm tab		90# index

		D5		1 color		80gsm bond		20# bond, self cover

		D6		1 color		Cover 160gsm tab with Body 80gsm bond		90# index, 20# bond

		D7		2 color		160gsm tab		90# index

		D8		2 color		80gsm bond		20# bond, self cover

		D9		2 color		Cover 160gsm tab with Body 80gsm bond		90# index, 20# bond

		D10		Combination: 4 color cover, with 2 color body		Cover 160gsm with           Body 80gsm		90# index, 20# bond

				Gray shading indicates Obsolete Print Catagories

		Just In Time (JIT) or Off Set (OS)?

		Use these guidelines to determine if your publication should be JIT (just in time/print on demand) or if it would be more economical to print OS (offset/on a press). OS print jobs require an RFQ (Request For Quote) in US. If your job fits into the “Either” category, an RFQ is recommended, but not required. In the US, RA Strategic Sourcing will discourage or reject RFQs for jobs that fall within the JIT category. Guidelines differ for black & white and color printing, so be sure to check the correct tables. 

		 

		Black & White Printing







		Color Printing

		Color Printing





Print Spec Sheet

		JIT Printing Specifications				RA-QR005G-EN-P  -  3/29/2010

		Printing Specification		YOUR DATA HERE		Instructions																																				NO

		(required) Category:		D5		Select Print Category A,B,C or D from category list, on "Introduction_Catagory Types" tab																														11” x 17”				LOOSE -Loose Leaf		YES		Pre-sale / Marketing				TOP

		(required) Finished Trim Size Width:		5.5” x 8.5” (half-size)																																8.5” x 11”				PERFECT - Perfect Bound				A1				LEFT

		(required) Publication Number :		PFLEX-UM003B-EN-P		Sample: 2030-SP001B-EN-P																														3” x 5”				SADDLE - Saddle Stitch				A2				RIGHT				CORNER

		Use Legacy Number		NO		YES or NO																														18” x 24” Poster				PLASTCOIL - Plastic Coil (Coil Bound)				A4				BOTTOM				SIDE

		Legacy Number if applicable:				Sample Legacy Number: 0160-5.33																														24” x 36” Poster				STAPLED1 -1 position				A3

		Publication Title:		DriveGuard Safe Torque Off Option (Series B) for PowerFlex 40P and PowerFlex 70 Enhanced Control AC Drives User Manual		Sample: ElectroGuard Selling Brief
80 character limit - must match DocMan Title																														36” x 24” Poster				STAPLED1B - bottom 1 position				A5

		(required) Business Group:		Marketing Commercial		As entered in DocMan																														4” x 6”				STAPLED2 - 2 positions				A6

		(required) Cost Center:		19010		As entered in DocMan - enter number only, no description. Example - 19021		CMKMKE CM Integrated Arch - 19021
CMKMKE Market Access Program - 19105																												4.75” x 7” (slightly smaller half-size)				THERMAL - Thermal bound (Tape bound)				A7

		Binding/Stitching:		SADDLE - Saddle Stitch		Review key on right...		Saddle-Stitch Items 
All page quantities must be divisible by 4.
Note: Stitching is implied for Saddle-Stitch - no need to specify in Stitching Location.
80 pgs max. on 20# (text and cover)
76 pgs max. on 20# (text) and 24# (cover)
72 pgs max. on 24# (text and cover)

Perfect Bound Items
940 pgs max. w/cover (90# index unless indicated otherwise)
70 pgs. min. for spine without words
200 pgs min. for spine with words 

Plastcoil Bound Items
530 pgs max. of 20# (if adding cover deduct equivalent number of pages to equal cover thickness) (90# index unless indicated otherwise)

Tape Bound Items
250 pgs max. on 20# no cover
240 pgs max. w/cover (90# index unless indicated otherwise)																												4.75” x 7.75”				THERMALO - Thermal Bound (Tape bound - offline)				A8

		(required) Page Count of Publication:		24		Total page count including cover																														5.5” x 8.5” (half-size)								A9

		Paper Stock Color:		White		White is assumed.  For color options contact your vendor.																														6” x 4”								Post Sale / Technical Communication

		Number of Tabs Needed:				5 tab in stock at RR Donnelley 																														7.385” x 9” (RSI Std)								B1

		Stitching Location:				Blank, Corner or Side																														8.25” x 10.875”								B2

		Drill Hole YES/NO		YES		All drilled publications use the 5-hole standard, 5/16 inch-size hole and a minimum of ¼ inch from the inner page border.																														8.25” x 11” (RA product profile std)								B3						None

		Glue Location on Pad:				Glue location on pads																														8.375” x 10.875								B4						Half or V or Single Fold

		Number of Pages per Pad:				Average sheets of paper.. 25, 50 75,100 Max																														9” x 12” (Folder)								B5						C or Tri-Fold

		Ink Color		BLACK		One color assumes BLACK / 4 color assume CMYK / Indicate PMS number here…																														A4 (8 ¼” x 11 ¾”) (210 x 297 mm)								Catalogs						DbleParll

		Used in Manufacturing:		YES																																A5 (5.83” x 8.26”) (148 x 210 mm)								C1						Sample

		Fold:				Review key on right...																																												Short (must specify dimensions between folds in Comments)

		Comments:																																										C2						Z or Accordian Fold

		Part Number:		PN-163523																																								JIT / POD 						Microfold or French Fold - designate no. of folds in Comments - intended for single sheet only to be put in box for manufacturing

																																												D1						Double Gate

																																												D2

								Folds
Half, V, Single                 C or Tri





Dble Parll





Z or Accordian                        Microfold or French






Double Gate

 



Short Fold																																				D3

						
																																						D4

																																												D5

																																												D6

																																												D7

																																												D8

																																												D9
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