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Fundamental Safety Information

Fundamental Safety Information

REXA Actuators produce extremely high forces, have hydraulic lines under pressure and have dangerous
electrical power input levels. In addition to these standard characteristics, optional actuator constructions
possess other hazards such as coil and disk springs under compression and high-pressure accumulator
bottles.

Warnings

Based on these hazards, the following could occur if this safety information is not observed:

o Serious physical injury
o Death
) Damage to actuator or other equipment

NOTE: Always observe the safety information listed in this documentation.

Warning Labels

Hazardous Voltage

Turn Off and Lock Out system power before servicing. Do Not Operate this equipment from
any power source that does not match the voltage rating stamped on the equipment. Refer to
the manufacturer’s identification nameplate for operational requirements.

General Warning
Refer to Installation Manual before servicing.

Attention
Important information provided. Do No Use this equipment for any purpose not described in
this manual.

Crush or Pinch Point Hazard
Turn Off and Lock Out system power before servicing. Warn of actuator movement if Spring
Fail Unit.

Guard Warning
All Guards MUST be in place before operation. Failure to do so may result in injury or
damage to equipment.

Tripping, Slipping and Falling Hazards
These hazards can be avoided by cleaning spilled hydraulic oil in a timely manner.

o Airborne noise greater than 80 dB, ear protection suggested.

o Using the actuator for uses other than what it is intended may result in injury or death. Use the

actuator for its intended purpose ONLY.

) Do not use the actuator should it be damaged in shipping or installation. Contact REXA.
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Residual Risks

This section is to help identify the risks associated with the Actuator System. These items are identified
as:

Actuator & Driven Device Connection:
The point at which the actuator couples to the driven device poses the risk of injury due to pinch

or crush point. Use appropriate Lock-Out/Tag-Out procedures when connecting Actuator to the
driven device.

i
§
i

>

Manual Override Handwheel Assembly:

The Manual Override Handwheel Assembly is to remain declutched until it is required. The
Motor Shaft Cover MUST be in place during normal operation. Failure to do so poses a risk of
injury.

L

Manual Override Handwheel Assembly:

When the Manual Override, Handwheel Assembly is used, adhere to proper Lock-Out/Tag-Out
procedures.

i
§
i

>

Feedback Cover:

Feedback Cover MUST be in place during operation. Failure to do so may result in injury. Use
proper Lock-Out/Tag-Out procedures before accessing feedback housing.

i
§
i

L

Shock Hazard:

Wire Cover must be in place during operation. Use proper Lock-Out/Tag-Out procedures before
removing the cover.

>

Shock Hazard:
Control Enclosure Cover must be closed during normal operation. Failure to do so may resultin
injury. Use proper Lock- Out/Tag-Out procedures before accessing Control Enclosure.

!
|
.
!

Shock Hazard:
Hazardous voltage levels are present in the actuator. Only qualified service and installation
personnel should install or adjust this device.

!
|
!
!

Alignment:
Ensure that the actuator shaft is in line with the valve plug stem. Misalignment could damage
the actuator and driven device or cause injury to installation personnel.

Avoid Accidental Starting:
A When installing the actuator, ensure that line power to the unit is shut off. When power is

applied, the actuator may immediately respond to the control signal. Inadvertent motion could
damage the actuator and driven device or cause injury to installation personnel.

Important:

When machining the control enclosure, thoroughly clean any metal chips or residue from the
enclosure before applying power.

>
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Fundamental Safety Information

Hydraulic Oil:
The standard oil used in REXA Actuators or drives is 5W-50 motor oil. The introduction of other
&= fluids may cause damage to the unit.

Spring Under Tension:

REXA Actuators, denoted by an E, R or U as the last character in the model number, contain a
spring under tension. Failure to properly remove this force before disassembly can cause serious
injury to maintenance personnel. Contact REXA for disassembly instructions.

Relieving Internal Pressure:

When the electric power is off or the motor is not turning, hydraulic pressure remains locked
within the cylinder and/or accumulator. This internal pressure must be relieved before
disconnecting any hydraulic fitting. Open the bypass valve (3/16” hex) located on the power
module for fail in place units and manually override all solenoid valves that are closed.

> B

NOTE: External thermal expansion chamber or accumulator collection bottle lines may contain up to 60
psi (4 bar) that cannot be relieved.

NOTE: Accumulators will still contain up to 2000 psi (138 bar) of nitrogen gas that cannot be relieved.

Accumulator Fail Option:

REXA Actuators denoted by an A as the last character in the model number contain an
accumulator charged with high-pressure nitrogen. These actuators also have an automatic
recharging cycle for the accumulator. Failure to properly follow installation instructions
may cause serious injury to maintenance personnel and/or damage to equipment.

NPT Plug and Conduit Connections:
During assembly, Loctite® 567 compound—or its equivalent—must be used on threads of all
NPT plug and conduit connections to ensure a watertight seal.

> &

When to Lock-Out/Tag-Out:
Lock-out/Tag-out before servicing.

Most equipment is installed along with safe switches allowing the equipment to be disabled for minor
repair. In general, these switches provide adequate protection for minor repairs, which is routine,
repetitive, and necessary to the normal use of the equipment. Lock-Out/Tag-Out procedures should be
used for the following situations.

) Major repairs or overhaul.

) When working alone, out of visual contact of the controlling switch.

) Anytime there is danger of injury from an unexpected release of energy.
o Any situation that threatens an employee’s safety.

NOTE: Always follow local & plant procedures.
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Fundamental Safety Information

Procedures: Lock-Out/Tag-Out
The following are minimum recommended procedures to be followed for Lock-Out/Tag-Out:

1. Notify all affected areas and employees of the impending Lock-Out situation, the reason for it,
and estimated start and duration times.

2. Equipment shutdown and isolation: Place all switches in the “off” or “safe” position. Disconnect
sources of power, ensuring all sources of both primary and secondary power to the equipment
are interrupted.

3. Dissipate residual energy. Shutting down equipment does not mean there is no energy left in it.
Check for trapped pressure, compressed spring or residual electricity in the system.

4. Lock-Out or Tag-Out all in-line points of control. In most cases, there may be more than one
place, or more than one lock, if several people are working on the equipment.

5. Lock-Out verification: Take nothing for granted. Verify that the locked-out switch or control cannot
be overridden. Test the equipment to be certain that the locked-out switch is de-energized, and
not simply malfunctioning. Test all control points and modes to be sure that the equipment does
not start.

6. Perform the work scheduled. Try to foresee all possible hazards. Ensure the new/repair work
does not bypass the Lock-Out and reactivate the system.

7. Lock and/or tag removal. All locks and tags are to be left in place until all work is finished. This is
especially true when more than one employee is working on the equipment. A lock is never to be
removed except by the person who placed it there.

8. Equipment start-up. Make a final safety check before restarting equipment; to be certain it is safe
to operate. Make sure of the following:

a. Alltools and other items have been removed.
All machine guards are returned to their proper position. All electric, hydraulic, pneumatic or
other systems are properly reconnected.

c. Allemployees are clear of equipment.

Many of the Lock-Out/Tag-Out procedures appear to be common sense, and they are. Following them will
ensure safe operation calibration, maintenance and repair of equipment and/or processes, without
dangerous surprises or injury.

Education and Discipline

The key to worker safety is education. The purpose of this document is for everyone to understand the
importance of Lock-Out/ Tag-Out and how to recognize when it is in use. By educating all employees
about the importance of following proper safety procedures, we ensure a safer working environment. As
with all safety procedures, a fair uniform enforcement of discipline must be in place. Employees are
responsible for their own safety, the safety of their fellow employees and the safety of the facility.
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Chapter 1: General Information

General Information

1.0 Factory Support
REXA's primary manufacturing facility is located in Middleborough, Massachusetts, USA with sales

service and distribution centers located in Tomball Texas, and Austell Georgia. Customer support is our
top priority at REXA. Please contact the factory if this manual fails to provide you with the level of support
you are looking for. We have a fully staffed customer support group and aftermarket service department
with trained and certified personnel. For on-site repair, service, sales, warranty, or parts orders, you may
contact the factory at the following:

REXA, Inc.
Address: 200 Canopy Drive Phone: (508) 584-1199
Middleborough, MA 02346 Website: www.rexa.com

24-Hour Service Line: +1 (281) 675- 6086

NOTE: It is important to have the serial number for both the electronic control enclosure and the actuator
SO we can provide better service.

This information can be found on the metal tags on the actuator and on the front panel of the electronic
control enclosure. Reference the sections below on Actuator Identification for more detailed explanation.

1.1 Actuator Identification
The model number, mechanical build number, electronic build number and serial numbers are all used to

identify the individual construction of each actuator. The model number will provide a general description
of the actuator and electronic control enclosure as a set. These numbers also provide the information
required to correctly define what sections of this manual applies to a particular actuator. The build number
provides more detailed information of the components used in the construction of the actuator. Finally, the
serial number will allow the factory to determine any special considerations or custom features your
actuator may have.
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Chapter 1: General Information

Customer support requires the serial number to ensure the quickest and most accurate response to your
request. The serial numbers can be found on the ID tags located on the actuator or electronic control
enclosure. Figure 1 shows a typical ID tag.

/
. Inc, | 200 Canopy Drive
3§:}:508) 584 - 1199 WAREIRESA /@% MiddleborFo,TJgh. MA
MODEL |MODEL NUMBER DESCRIPTION |
SERIAL |SERIAL NUMBER|BUILD [BUILD CODE

INPUT |VOLTAGE ||AMPS | IPHASE | HERTZ |
O O [cUSTOMER SPECIFIC TAG INFO | [NEMA 4X] O
AREA CLASSIFICATION MULTIPLE RATED EQUIPMENT,
HAZLOC TEMPERATURE RATINGS

REFER TO INSTALLATION &

MECHANICAL OUTPUT
MECHANICAL TRAVEL OPERATION MANUAL
AREA CLASSIFICATIONS AND/OR WARNINGS
\\\_

Figure 1: 1D Tag

1.1.1 Model Number
The basic model number is a generic description of the actuator. Not all examples are covered in this tree
but can be inquired about. The table below shows a breakdown of the model number tree and how it

works.
| X3 |
w A
Thrust —Stroke
Series 3 Torque ~Rotation Fail Safe Options Hazardous Area Code
A (Upon Pawer Loss)
iog — i C1: Division 1 { Zone |
L SEI'I.E'S Xpac Linear 1 P: None — Lock in Place
B Series — Xpac Rotary I U: Univereal {Rotary] Actuator Only
[t Series - XPac Drive R | R T AR Ry S| e g e iy ; ¥ C2: Division 2 { Zone 2
£ 2, E-Extend {Linear} Actuator and Electronics
: Reiehact {Linca] C5: Division 1/ Zone 1
L SERIES r i ;
! A Becumulatar Failure {1 4 vyator with Division 2 /
Thrust Strokes Zone 2 Electronics
(ft4#im] fletreed) Fior O SERIES C6: Division 1/ Zone 1
2000 -75,-2,-4-6,-8,-11 Torgue Rotation Power Modules Actuator and Electronics
AD00 - 75 -2.-4 {lofin) (degrees) B: Sinale B CA: Division 2 / Zone 2
5000 =75,-2,-4,-6,-8,-11,-16, -22 2500 -90,-120 C'- i gl Actuator Only
:Single C
10000  -75,-2, -4, -6,-8, -11,-16, =22 5000 -90,-120 150: Single 10
15000 75, -2, -4, -6,-8,-11,-16, -22 10000 90, -120 D:Single D
20000 -75,-2,-4,-6,-8,-11,-16, -22 20000 -90,-120 2C: Dual € Manifold
30000  -75,-2 -4, -6,-8,-11,-16,-22 50000  -90,-120 20: Dual I Manifold
40000  -75,-2,-4,-6,-8,-11,-16, -22 100000 -90,-120 DR Ustrster Plmp
200000 90,120 D,P20: Booster Pump
50000 -75,-2, -4, -6,-8,-11,-16, =22 * D.P40: Booster Pump
G000 -75,-2, -4, -6,-8,-11,-16, -22 400000 -90,-120
20000 -.75,-2, -4, -6,-8,-11,-16, -22
120000 -75 -2,-4,-6,-8,-11,-16, -22

Model Numbers — Examples:
X3L4000-4-C-P X3R2500-90-B-U

Is a Linear L Xpac Series 3 with 4000 |b of thrust, stroke A Rotary R Xpac Series 3 with 2 500 Ibfin of torque, rotation
adjustable up to 4 inches, and C size power module. Lockin  adjustable to 90 degrees, and B size Power module. Spring
position upon loss of power. failure upon loss of power.
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Chapter 1: General Information

1.1.2 Serial Number
Serial numbers are assigned to every REXA actuator. Project specific details as well as sales and

engineering information are stored under a specific serial number. A typical serial number will look like:
RC2400000. The 24 indicates the year of manufacture as 2024, and the next five digits correspond to the
unique order number.

1.1.3 Build Number

The build number is a configuration number we use to detail the construction of the actuator. There are
two different categories of build numbers; one is for the mechanical actuator, and the second is for its
corresponding electronic control enclosure.

1.2 Actuator System Components

1.2.1 Overview
The REXA Xpac is a microprocessor controlled, self-contained, Electraulic™ (electro-hydraulic) actuator

designed specifically for modulating service. Hydraulic, electronic, and mechanical technologies are
combined to achieve REXA'’s state-of-the-art line of actuators.

The patented Flow Match System is simply described as a highly efficient method of pumping hydraulic
fluid (motor oil 5W-50) from one side of a double acting cylinder to the other. Once the correct position is
reached, the motor shuts off and power consumption drops down to an idle level. The hydraulic system is
controlled by a dedicated microprocessor contained within the control enclosure.

The Xpac consists of two major components, the hydraulic actuator (cylinder, feedback and Electraulic
power module) and the control enclosure. The actuator is installed on the driven device, while the
enclosure is remotely mounted.

1.2.2 Hydraulic Actuator

The heart of the actuator is the Electraulic Pumping system called the power module. Consisting of a
motor, gear pump, flow match valve (FMV), make-up oil thermal expansion chamber, heater, thermostat,
output limiting valves, and bypass solenoid (spring fail units only). The Power module delivers oil at the
required pressure to overcome the load that the actuator is driving, the actuator is at its nominal output
rating when the power module is delivering 2000 psi to the hydraulic cylinder. Four different size modules,
B, C, 2 D and D. The major functional difference between these sizes is the pumping volume and thus,
the maximum stroking speed of an actuator.
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Chapter 1: General Information

1.2.3 Module Identification
The B and C modules shown in Figure 2 are the two sizes of stepping motor modules. They can be

identified by the cylindrical motor cases.

The %2 D and D modules shown in Figure 3 are the two sizes of servo motor modules. They both have
square case motors.

A
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Chapter 1: General Information

If the actuator is going to be installed in a hazardous gas environment, classified as Division 1 or Zone 1,
a C or D explosion proof module, shown in Figure 4, will be supplied.

1.2.4 Electronic Control Enclosure
The electronic control enclosure consists of the enclosure, power supply, motor drivers, main Power
Transient Suppression, control board assembly and a termination area.

The electronic control enclosure also provides the user interface. The enclosure mounted 4-line x 20
character/line Vacuum Fluorescent Display (VFD) with Limited Graphics and a 5-button keypad will be the
point for setup and calibration of the actuator as well as visual feedback of actuator status. See Figure 5
for details. The Keypad and Display can be optionally mounted inside the electronic control enclosure
should the installation warrant it.

The motor driver is the component that supplies power to the motor. It can either be a DC Stepper Motor
Driver or an AC Servo Motor Driver, depending on the model actuator. The motor driver accepts
command signals from the actuator and provides DC Step Pulses (Stepper Motor) or Pulse Width
Modulated (PWM) DC Voltage (Servo Motor) to the module mounted motor to drive it in one direction or
the other. There is one motor driver for each power module.
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316 Stainless-Steel Electronic Control Enclosure
Specifications for Single Module Actuators:

» Complies with NEMA Type 12 and 4X

« |EC 529, IP66 Construction

Figure 5: Electronic Control Enclosure
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Chapter 2: Delivery

Delivery

2.0 Receipt

REXA makes every effort to package products to avoid damage in shipping. Upon receipt, inspect the
crate and make note of any physical damage. If severe damage is present, then consideration should be
given to rejecting the shipment and contacting the shipping company concerning in-transit damage
claims.

2.0.1 Relative Humidity

The equipment will operate correctly within an environment at 50% RH, +40 °C (+104 °F). Higher RH may
be allowed at lower temperatures. Measures shall be taken by the Purchaser to avoid the harmful effects
of occasional condensation.

2.1 Storage

If the actuator and control enclosure sub-assemblies are not immediately installed, provisions for storage
must be made. The equipment should not be removed from the original containers and should be
protected from the elements. The recommended ambient environment must be indoors in a clean and dry
area that meets the following requirements:

e Clean- no airborne particles or contaminants.
¢ Non-Corrosive- minute quantities of gases can concentrate in a confined area.

e  Dry-relative humidity must be sufficiently low to prevent moisture condensation on chilled metal
components.

e Temperature- recommended storage temperature is between -13 °F to 131 °F (—25°C to 55 °C).

2.1.1 Extended Storage

NOTE: Itis not recommended that the oil be drained from the system as the oil will act as a corrosion
preventative for the internal components during long term storage.

Instructions:

e Put the actuator into Setup mode — This will ensure when power is returned the actuators do not
attempt to operate.

¢ Record any previous fault history and clear all the existing error codes (Refer to Section 6.7) —
This will allow the system history fto start fresh upon re-commissioning.

e The power to the system should be left on, if possible, to prevent condensation, if the power
cannot be left on then desiccant should be added to prevent condensation and moisture from
building up in the electronic control enclosure.
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¢ Open the manual bypass valve (externally plumbed solenoid S09930 Series) all the way, this will
allow the actuator to find its neutral position where it is no longer supporting any outside loads. If
the actuator is holding a load up this step will lower the load. — This will relieve all internal system
pressure.

¢ Place moisture protecting desiccant bags, which are appropriate for the environmental conditions
on site and length of storage that is being specified, over the conduit entrances in the electronic
control enclosure. — This will minimize air flow through these conduit openings and will absorb
any moisture that makes it into the electronic control enclosure.

¢ Place moisture protecting desiccant bags, which are appropriate for the environmental conditions
on site and length of storage that is being specified, over the conduit entrances under the
feedback housing for both cylinders and inside the motor junction box. This will minimize air flow
through these conduit openings and will absorb any moisture that makes it into these housings.

¢ Close the electronic control enclosure making sure the latch is tight. — This will prevent any
moisture from entering the system.

2.1.2 Long Term Storage (Greater than 12 months)
Inspect the electronic control enclosure, feedback housing, solenoid coils and all junction boxes for
indication of water ingress or corrosion.

After long term storage, lubrication on rotating and reciprocating shaft seals significantly decreases. It is
important to slowly break in the seals or pre-lubricate contact surfaces. The following procedures should
be used.

Warehouse Storage

a. Warehouse to be fully enclosed with a solid floor.

b. Cartons, crates should not be stacked.

c. Humidity levels to be sufficiently low enough to prevent condensation on metal surfaces.
d. Maintain temperatures between -13 °F to 131 °F (-25°C to 55 °C).

Outside Storage

a. Store crates on high ground above and away from water runoff / flood prone areas. If this
is not possible, crate should be elevated off ground using non water absorbing materials
like cement blocks or bricks.

b. Cartons, crates should not be stacked.

c. Cover crates / cartons with a minimum of two layers of 4 mil thick plastic sheet or a
weather resistant tarp. Cover in a manner to prevent pockets where water and ice can
collect.

d. Secure covering / tarp using rope.
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2.2 Unpacking

CAUTION: Use care when removing and handling equipment.

CAUTION: Lifting lugs are for lifting actuators only.

The REXA Xpac Actuator is shipped filled with oil and ready to be installed. It has been operated, tested,
and thoroughly inspected. After removing the actuator from the packaging, inspect it for any signs of
mechanical damage that may have occurred during shipping. Immediately report any damage to the
factory.

Compare the contents to the packing list included with every shipment. Immediately report any
discrepancies to the factory.

2.2.1 Unpacking System & Lifting
If a piece of the system weighs between 40 — 79 Ib (18 —36 kg), a two-man lift is required.

If a piece of the system weighs between 80 Ib and 129 Ib (36 kg — 59 kg), a machine assist must be used
(forklift or crane)

2.3 Pre-Installation Preparation

. . . NITROGEN NEEDS TO BE ADDED
2.3.1 Accumulator Fail-Safe Nitrogen Fill 70 THIS ACTUATOR

NOTE: Typically, REXA actuators are filled and are ready to PER INCLUDED INSTRUCTION DOC134
operate. However, some actuators have reduced oil levels

to comply with shipping regulations. The below sections only _ _
apply to actuators with these regulations. Figure 6: Shipment Label

CAUTION: Carefully read and perform this procedure before powering on your REXA actuator.

Prior to shipment, the accumulator nitrogen pressure was lowered to 20 psi (1.38 bar). The accumulator
nitrogen pressure must be restored to normal levels before the actuator can be powered on. Shipment
should be labeled appropriately and include a label and instructions (DOC 134). See Figure 6 for details.

2.3.2 Accumulator Fail-Safe Nitrogen Fill Procedure:

1. Determine accumulator bottle oil capacity by tag. See Figure 7 and the table below for details.
Use the Accumulator Capacity table to determine nitrogen volume value.

8

B A6N0231D
17667-0
.][ F 766
231 CU.IN.

Figure 7: Accumulator Bottle Oil Capacity Tag
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Accumulator Capacity | Nitrogen Volume@ Nitrogen Volume@
3000 psi (206 bar) 4000 psi (275 bar)
116 500 cu. in (8.19L) 375 cu.in (6.14L)
231 1048 cu_in (17.1L) 786 cu_in (12.91)
578 2436 cu.in (39.9L) 1624 cu. in (29.9L)
1155 4832 cu_in (79.11L) 3624 cu_in (59 4L)
1733 7144 cu.in {117L) 5358 cu. in (87.8L)
2310 9452 cu_in {155L) 7089 cu_in {116L)

2. Locate and remove the gas valve protective strap. See Figure 8 below.

Figure 8: Nitrogen Gas Valve Cap and Protective Strap

3. Add nitrogen using appropriate charge kit (REXA part number K09851-3000). See Figure 9
below. Using the Pre-Charging Procedure, DOC134, add nitrogen until the pressure reaches what
is shown on the bottle tag (typically 1900 psi) shown in Figure 10.
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NOTE: The nitrogen needs to be added slowly to allow the temperature to stabilize. After the full
amount is added, wait one hour, and recheck the pressure.

2 1/2IN. PRESSURE GAUGE

J @%@/ —1/8 EXT. PIPE THD.

J25XA\ HYDRAULIC ACCUMULATOR

T/ .305-32 EXT. THD

MODEL No.:| 012345678910 |
= & PART No.: | PO667-0578 |
[ \ A
s Lo UBEXT. PIPE THD.
ch g SERIAL No.:| 123456 |
CAPACITY: | 231 CU.IN. |
2 o MAX. OPERATING PRESSURE: | 3000 PSI
1/4 FEMALE EXT. PIPE THD =y e
ACCUMULATOR IS PRECHARGED TO: | 1900 PSI
NITROGEN BOTTLE CONNECTION
.960-14 R.H. THD.
CGA 580 R.H. THD.
CGA 590 R.H. THD
Figure 9: Charging Kit Figure 10: Bottle Pressure Tag

2.3.3 Pre-charging Procedure:
Remove gas valve protective strap and gas valve cap (Figure 8).

Back out the gas chuck “T” handle (Figure 9: Item 3) all the way (counterclockwise) before attaching
charging assembly to accumulator gas valve.

Close the bleed valve using a 7/16” wrench (Figure 9: ltem 1).

Attach swivel nut to gas valve (Figure 9: Item 2) and tighten to 11-16 in-Ibs. using an 11/16” wrench. Make
sure not to loop or twist the hose.

Turn the gas chuck “T” handle until the gauge starts showing the pressure in the accumulator. Do not turn
the "T" handle all the way down, as it will damage the valve core, shown in Figure 11A.

For the gas valve shown in Figure 11B, hold the gas valve at point “C” with one wrench while unscrewing
the hex nut at point “D” with a second wrench. This will open the poppet inside the gas valve.

NOTE: Three turns will fully open the valve.
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VALVE CORE —_

POINT D

~ POINT C

Figure 11A: Gas Valve Core Locator Figure 11B: Gas Valve Core

Open the nitrogen bottle valve and slowly fill accumulator. Shut off when gauge indicates desired pre-
charge.

Let the pre-charge set for one hour. This will allow the gas temperature to stabilize. If the desired pre-
charge is exceeded, close nitrogen bottle valve, then slowly open bleed valve. Do not reduce pre-charge
by depressing valve core with a foreign object. High pressure may rupture the rubber valve seat.

When finished pre-charging the accumulator, turn “T” handle all the way out on the gas chuck (Figure 9:
Iltem 3), then open the bleed valve (Figure 9: Item 1).

For the gas valve shown in Figure 11B, use a %” wrench to tighten hex nut and gas valve to 5-8 ft-Ibs. at
point “D” to close internal poppet.

Hold the gas valve to keep it from turning, loosen swivel nut, and remove charge kit assembly. Check for
pre-charge leak using a common leak reactant.

Put the gas valve cap, shown in Figure 8 and tighten to 10-15 in-Ibs. Put the valve guard back on the gas
valve cap. (The gas valve cap serves as a secondary seal.)
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2.4 Fail In Place Oil Fill

NOTE: Typically, REXA actuators are filled and are ready to operate. However, some actuators have
reduced oil levels to comply with shipping regulations. The below sections only apply to actuators with

these regulations.

The internal thermal expansion tank pressure was decreased to 20 psi. This needs to be filled back up to
75 psi using REXA's standard oil, 5W-50 motor oil. If 5W-50 motor oil is not available, other oils of fully

synthetic quality may be substituted*. Refer to Section 1.4 for details on recommended fluids. However,
using other oils may result in a derating of the actuator low and/or high temp rating. Shipment should be
labeled appropriately and include a label and instructions (DOC 133). Refer to the table below and Figure

12 for details:

Oil Grade Low Temp Limit Derating High Temp Limit Derating
5W-50 None None

5W-40 None 170°F (76°C)

10W-30 25°F (-4°C) 135°F (567°C)

15W-40 30°F (-1°C) 170°F (76°C)

*For actuators using specialty oil other than 5W-50 motor oil no substitutes are allowed.

OIL NEEDS TO BE ADDED
TO THIS ACTUATOR

PER INCLUDED INSTRUCTION DOC133

Figure 12

2.4.1 Fail In Place Oil Fill Procedure:

1. Locate and remove the oil fill valve cover highlighted in blue below.

Figure 13
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2. Fill the oil gun with the appropriate oil, taking care to pour along the sides of the tube to reduce
entrapped air.
a. Remove plunger and cap assembly if using the REXA provided S03082.
b. Assembly of this kit is required, the P04088 flex hose needs to be threaded into the oil
gun.

NOTE: Any oil-gun may be utilized; so long as the tube has a cap that is removable to allow for adding oil.

Figure 14

3. Purge any air out of the oil gun, line and fitting by pumping the handle several times until the lever
feels firm.

NOTE: Ensure the Schrader fitting adapter at the end of the oil gun is placed over an oil absorbent mat or
container for disposed oil.

‘;?'.‘-0',3
- .:a:_r'

Figure 15
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4. Pump the handle until clean, air free oil is observed from the Schrader valve fitting.

Figure 16

5. Back out the Schrader valve fitting “T” Handle all the way counterclockwise before attaching to the
oil fill valve.

Figure 17
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6. Attach the oil gun fitting to the actuator oil fill valve by tightening the swivel nut.

7. Once the connection is secured, the “T” handle may be rotated clockwise no more than 2.5 turns.

CAUTION: Do NOT pump the oil gun with low/no oil as this will introduce air into the system which
is detrimental to the performance of the REXA.

NOTE: Do not oveffill the thermal expansion chamber. While overfilling will not harm the actuator,

overfilling will force oil from the thermal expansion chamber. Overfilling will also cause oil weeping from
the overfill protection due to thermal expansion.

NOTE: Do NOT bottom out “T” Handle as damage to the Oil Fill Valve may occur.

8. Add oil until the thermal expansion chamber gauge reads within 70 psi to 80 psi or within the
range specified by labeling.

Figure 18

9. Remove the oil gun fitting from the actuators oil fill valve.
10. Reinstall the oil fill valve cover on the actuator.

11. Drain and store the oil gun in a clean location.
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2.5 Thermal Expansion Chamber Purging

NOTE: Typically, REXA actuators are filled and are ready to operate. However, some actuators have
reduced oil levels to comply with shipping regulations. The below sections only apply to actuators with
these regulations.

NOTE: Be aware of external thermal expansion chambers or additional modules; press evenly on all
indicators to check for entrapped air.

NOTE: Some modules will have external thermal expansion chambers attached and the plugged ports
may be the highest points.

NOTE: Some actuator orientations will not allow for proper purging and the actuator may need to be
removed and re-orientated for purging, then re-installed. The best position for purging is with purge port 1

facing up.

PURGE PORT 4

PURGE PORT 2

Figure 19: Purge Ports Locator Figure 20: Oil Level Indicator “OK”

1. It is important to first identify if the chamber has entrapped air. This can be done by pressing in on the
oil level indicator(s), highlighted in blue. If the indicator does not feel “stiff,” there is air in the chamber.
See Figure 19 and Figure 20 for details.

2. Depending on the orientation of the actuator the highest purge point on the module must be identified,
as any entrapped air will migrate to the highest point. Purge Port 1 and Purge Port 2 in Figure 19
are both at corners of the thermal expansion chamber volume and most likely will be the highest points.

3. Slowly unthread the highest purge point fastener and have an oil catch pan ready. It may not be
necessary to fully remove these plugs as air will purge out with a few threads still installed. This should
only be done if the port has a plug installed and NOT a tube fitting.

4. Retighten the plug before proceeding.

5. Refill to the correct oil level.
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2.5.1 Hydraulic System Purging
NOTE: Take off any load or pressure on the cylinder before starting this procedure.
NOTE: Do not let the chamber run dry, or you will need to purge the chamber and start over.

NOTE: To purge the actuator of air, it is recommended that you use the REXA bleed kit. See Figure 21

for details.

ITEM DESCRIPTION PART NO
1 #4 STR Fitting P02461-0018
2 S8 0.250 Tube P02465-001
3 Tee Fitting P03453-0018
4 Gauge Adapter P05943-0058
5 Plastic Tubing P05944-001
6 Tubing Insert P05845-170
T Pressure Gauge P08250-SAE4-001
8 Isolation Vaive P08920-4

Figure 21: Bleed Kit (PN: K09275)

1. Change the Max Man Spd to 30% or less. Refer to Section 6.1 and Section 6.3 for more details.
2. Open the manual bypass valve to relieve internal pressure. See Figure 22 for details.

NOTE: Some units can have a solenoid instead of a manual bypass; ensure that the solenoid is open

before proceeding.
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Figure 22: Bypass Valve Locator
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PURGE PORT 1

e |~ L
EXTEND/CW 7 PURGE PORT 2

Figure 23: Extend/CW (clockwise) and Retract/CCW (counterclockwise) Ports

3. Locate the best available pressure ports to bleed air from the system. The best position is the highest
point that is accessible and will allow air to escape the system. Keep in mind that the porting may be
located on the module, cylinder, manual hydraulic pump, or Seat Load Cylinder (SLC), etc.

4. Attach the REXA bleed kit in Figure 21 to the open ports Extend/CW
(clockwise) and Retract/CCW (counterclockwise) in Figure 23.
Follow the hydraulic lines to differentiate between pressure
directions.

5. Run the actuator through its full stroke constantly pumping oil into the
thermal expansion chamber. The unit should be cycled until air is no
longer visible in the lines.

a) Run the module’s motor in both directions with both isolation valves,
highlighted in blue in Figure 24, open. Run it until there are no more
air bubbles seen in the clear return lines.

NOTE: Always maintain the power module thermal expansion chamber
level.

b) Close the isolation valve shown in Figure 24 (Extend or Retract) that
corresponds to the port that will move the cylinder away from the
closest end stop.

CAUTION: Use EXTREME caution, in the event the following is
done mounted to a driven device, damage, death or injury may occur. Figure 24: Isolation Valves

c) Run the module in that direction until the end stop of the cylinder is hit and the pressure relief re-
circulates the oil (approx. 1800 psi). Continue to run for 3 to 5 seconds until no more air is seen
coming from the clear bleed lines.
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Open the isolation valve that is closed and close isolation valve that is open and run the module in
the opposite direction until the end stop of the cylinder is hit and the pressure relief opens (approx.
1800 psi). Continue to run for 3 to 5 seconds until no more air is seen coming from the clear bleed
lines.

Repeat Step D several times (each direction) until no more air bubbles can be seen purging out of
the actuator through the clear bleed lines.

Take off any load or pressure on the cylinder.

Remove the bleed kit and do not allow oil to escape.

Put the SAE plugs back making sure to add oil on the inside of the plugs using the oil bottles
provided. Also top off the ports if any oil escaped.

Reinstall the oil fill valve cover.
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Electrical Installation

3.0 Electronic Control Enclosure Overview
The electrical installation block diagram, shown in Figure 25 below, gives a general overview of the
electronic control enclosure and actuator installation.

NOTE: Not all actuators will have all the options shown in Figure 25.

3.1 Electronic Control Enclosure Installation
The electronic control enclosure must be mounted in a location conducive to its operation. Ideally, it should
be mounted in a control room environment.

NOTE: It is necessary to verify the enclosure door is closed tightly and any openings added are sealed to
comply with ratings.

A FOWER LT

TS VAL, (@ Sae b B £, w0
T AT, 18, S 112 For DRI

T VAC M holne. I O DR Pl

Power Supply
Al 315 vaz i or T e —y——

330 VAL IN ¥
v +Si15-24 VDS

| -
-y

C- Faectuck Cable: 430mA Loop, #15W0C Lons Supsey
V" i e mm-mm]-lmm
E Vmacitack Catla: 4-T0mA Lzzp, 4154DC Long Suppy.

Control Enclosure
Assembly

B3 13 316 Seainiess Boeel NEMA 41

Figure 25: Electrical Installation Block Diagram
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3.2 Main Power

The main power requirements for the electronic control enclosure and actuator vary according to model.
The main power requirements are given as part of the nameplate information attached to the lower left
corner of the electronic control enclosure as shown in Figure 26. If no electronic control enclosure is
used, the nameplate will be attached to the backplane on which the electronic control enclosure is
mounted.

Figure 26: Electronic Control Enclosure

3.3 Supply Disconnect Device

To comply with IEC 61010-1, safety requirements for electrical equipment for measurement, control and
laboratory use, a supply disconnect device with the proper rating MUST be installed. The supply
disconnecting device:

a. Shall disconnect (isolate) the electronic control enclosure and actuator from the supply when required.
b. Shall be included in the building installation.
c. Shall be in close proximity and within easy reach of the electronic control enclosure.

d. Shall be marked as the disconnecting device for the equipment.

Refer to the nameplate rating of the electronic control enclosure for proper sizing of the required disconnect
device.

NOTE: It is the responsibility of the installer of this equipment to provide a suitable disconnect for the control
panel supplying power to this equipment.
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This disconnect must:

+ Be suitable for the voltage and full load ampere rating of all downstream equipment supplied by
the panel.
* The supply disconnecting device shall be one of the following types:

Switch disconnector with fuses, in accordance with IEC 60947-3, utilization category AC-23B or DC-
23B.

a. As above, except one that has an auxiliary contact that in all cases causes switching
devices to break the load circuit before the opening of the main contacts of the disconnector.

b. Acircuit breaker suitable as an isolation device per IEC 60947-2.

c. Any other switching device in accordance with an IEC product standard that also meets the
isolation requirements of IEC 60947-1 and is appropriate for on-load switching of the largest motor
or other inductive loads.

» Be approved for use as a disconnect for the country in which this equipment is installed.
+ Be provided with a Lock-Out/ Tag-Out capability in the Off (Down) position.

* The handle must be red in color to indicate it is suitable as an emergency stop device.

3.4 Grounding

Protective Earth Ground:

A dedicated protective bonding conductor (Protective Earth, PE) must be provided. The conductor must

be connected to the terminal labeled PE or . Protective bonding provides protection against electrical

shock and provides a path for used energy to leave the electronic control enclosure. A PE ground should
be provided at both electronic control enclosure and actuator.

3.4.1 Grounding Symbols

PE Protective Earthing

@ Safety Earth Ground
@\ MNoise Free (EMI) Ground
f_l_’ Frame/Chassis Ground
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3.5 Main Power Supply Wiring

It is the responsibility of the installer of this equipment to supply suitable main power supply wiring. Consult
the manufacturer’s identification nameplate on the actuator to determine voltage and amperage
requirements when determining the wiring size (mm2).

A separate bi-color ground wire that is green in color with a yellow stripe must be run in the hard-pipe
conduit along with the supply wiring.

The conduit must be grounded in accordance with the National Electrical Code (NEC) of the country
where installed.

The fittings installed where the service wiring enters the body of the panel must not reduce the panel
ingress protection rating.

Main power supply wiring must use wire type with a temperature rating = 90°C.

3.6 Interconnect Cables
It is the responsibility of the installer of this equipment to supply a suitable length of heavy-duty supply
cables. It should meet the following requirements:
e The maximum length of the interconnect cables should not exceed the values established by the
NEC of the country in which it is installed.
e The outer jacketing of the interconnect cables should be rated for exposure to water, oil, and other
similar substances.
e The voltage and ampere rating of this equipment, as noted on the manufacturer’s identification
nameplate, should be consulted when selecting the proper size (mm2) of the interconnect cables.
o A suitable industrial style attachment plug should be selected for connecting to the branch circuit.
As an alternative, the end that terminates at the building supply source may be permanently
connected in accordance with local wiring rules.
e The supply cable should be routed to the electronic control enclosure in a manner that does not
allow it to be stepped on, pinched, subject to abrasion, excessive bending, become a trip hazard or
subject to other abuse.

Refer to REXA interconnect drawings and Technical Product Bulletin #10.0: Interconnect Cables for

details on interconnect cable requirements.
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3.7 Fuse Ildentification / Replacement

CSA /General Locations Fuse Replacement / Identification
REXA REXA Alternate Alternate
Actuator | Phase Power St?:ndard Configuration Cv?:ﬂfr'\g: rTIt'Ign F T
Input (~) Module ( :)se with 1/3C OAR o ALF'! use lype
Voltage Size Fuse (A) Fuse (A)
B 5 15 N/A
c 10 20 N/A
115VAC 1 Dual C 15 20 N/A
1/2D 10 20 25
Dual 1/2D 20 30 30
B 3 8 10
Cc 5 10 12 Type CC 600 VAC
Dual C 8 15 15 10m:§fggnkﬁn
1 1/2D 5 10 12
Dual 1/2D 10 15 20
D 10 15 20
230 VAC Dual D 20 25 30
D,P9 20 25 25
D,P20* 30 N/A 30
Type J
3 D,P40 50 N/A 60 o0
27mm x 60mm
D,2P40 100 N/A N/A Type CC
1/3C 20 40 N/A
Dual 1/3C 40 N/A N/A
24VDC | NA Type J
C 50 N/A N/A

*D,P20 is not CSA certified.
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ATEX/IECEx Locations Fuse Replacement/ Identification
REXA REXA Standard AIt_ernatt_e Ccﬁ;izr;rztt?on
Actuator Phase Power Fuse Cpnflguratlon with Full D Fuse Type
Input Voltage | ™) Module (A) "‘"ﬁ:gﬁgm OAR
Fuse (A)
B 6 12 N/A
Cc 10 16 N/A
115VAC 1 Dual C 16 N/A N/A
1/2D 10 20 25
Dual 1/2D 20 N/A N/A
B 4 8 10 Type aM
c 6 10 12 IR51020(;IkA
DualC 8 N/A N/A 10mm x 38mm
230 VAC 1 1/2D 6 10 16
Dual 1/2D 10 N/A 20
D 10 16 20
Dual D 20 N/A 32
D,P9 20 N/A 25
Type aM
230 VAC 3 690V
D,P40 50 N/A N/A IR 80KA
22mm x 58mm
Power Supply ldentification
Power Supply | Fuse Location Desaription Voltage (V) Amperage(A] | SCUR(A) | Type Size
F1 Heater 250 20 35 5500 | 5= 20mm
§ F2 Trip / Fail Solenoid 250 20 is 5500 | 5= 20mm
; F3 Trip / Fail Solenoid 250 20 35 5500 | 5x20mm
= F4 Heater 250 20 35 5500 | 5x20mm
E Fs Position Transmitter 250 1/4 35 5506 | S 20mm
Fa Line 250 1/4 35 557 5= 20mm
. F1 Trip / Fail Solenoid 250 20 is5 S500 | Sx20mm
E = F2 Heatar 250 315 35 5500 5 = X0mm
t i F3 Ling 250 1/2 35 5506 5% 20mm
= F4 Position Transmittar 250 1/2 i5 5506 | 5x20mm
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3.8 Conduit and Conduit Fittings

Conduit and conduit fittings suitable for the environment must be used. Failure to do so may cause
ingress of contaminants or water into the electronic control enclosure.

A removable gland plate is provided on the bottom of the electronic control enclosure. The gland plate
can be removed to machine the appropriate conduit openings. Be sure to reattach the gland plate
securely with its gasket in place.

Seal all conduit threads with Loctite 567 ™ or equivalent to prevent ingress of moisture.
Be sure fittings are tightened securely.

Must maintain IP66 for steel, IP67 for stainless and 316SS for electronic control enclosures, as well
as actuator assembly.

For applications requiring hazardous and explosion proof systems, conduit and conduit fittings must
be properly installed to the appropriate local standards to meet the area classifications:

o CSAClass I Division 1, Groups C and D; -40C to 60C; T3
o ATEXII2G EXdbialIC] lIB T3, -40C<Tamb<60C

Follow appropriate local codes for installation of industrial equipment.
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Rotary Mechanical Installation

These instructions apply to any device that may be controlled by the Xpac Series 3.

4.R Pre-Installation Checklist
Before installation of the actuator, check for the following:

e Ensure that the equipment was not damaged during shipping.

e Confirm that the electronic control enclosure and actuator serial number tags match.

o Verify that there is sufficient clearance for installation.

e Ensure that interconnect cables are present and are the proper length.

¢ Confirm that all the necessary equipment, tools and personnel are present for installation.

¢ Ensure all hydraulic tube fittings are tight.

NOTE: If your rotary actuator is equipped with an accumulator fail-safe option refer to Technical Product
Bulletin #17.1: Accumulator Fail-Safe Option. If your rotary actuator is equipped with a spring fail-safe
option refer to Technical Product Bulletin #17.2: Spring Fail-Safe Option.

4.R.1. Rotary Actuator Mounting (Fail in Place)

This operation requires the unit to be in the closed position. Refer to Technical Product Bulletins #16.1,
#16.2, #16.3 and #16.4 for manual operator information, if equipped. If the unit is not supplied with a manual
operator, it must be connected to the electronic control enclosure and driven to the closed position, in
Manual Mode. Refer to Manual Mode in Section 6.

a. With the actuator separated from its mounting, rotate the driven device to the closed position.
NOTE: Be aware that not all bolt patterns are square; refer to layout drawing for reference.

b. Place the mounting bracket on the driven device.
c. Hand tighten fasteners.
d. Install the shaft coupling if applicable. Confirm the correct position of the shaft key on both

actuator and driven device.

NOTE: Be sure to use anti-seize compounds on mating surfaces.
e. Carefully install actuator to the assembly; hand tighten fasteners.
NOTE: If a discrepancy exists between mating connections, check orientation of assembly components.

f.  Check alignment of assembly. Ensure that the actuator face and mounting bracket are parallel,
with no gaps.

g. Tighten fasteners in a star pattern.
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4.R.2 Rotary Actuator Mounting (Spring Fail-Safe)

The rotary spring fail-safe option is a bolt on addition to the Xpac Series 3 rotary actuator. The unit may
rotate in either a clockwise or counterclockwise direction upon power loss or trip. A solenoid valve is internal
or external to the power module, depending on the configuration, and wired to the input power and/or trip
signal. Please refer to Technical Product Bulletin #17.2: Spring Fail-Safe Option, for additional information.

If the unit has an internal solenoid valve it will have the toggle lever shown in Figure 27A. Toggling this lever
will override the function of the solenoid. If the unit has no power and you need to use a manual operator,
the lever must be in the solenoid override position as shown in Figure 27B.

CAUTION: Make sure the toggle lever is returned to its normal position when solenoid power is
returned, or the spring fail-safe function will not operate.

Figure 27B: Internal Solenoid Normal Operation (Left) vs
Figure 27A: Internal Solenoid Override Position (Right)

The spring package will be pre-loaded (compressed) to a specified torque as indicated on the order.

CAUTION: REXA actuators, denoted by an E, R or U in the model number, contain a spring under
tension.

a. With the actuator separated from its mounting, rotate the driven device to the fail-safe position.

NOTE: Be aware that not all bolt patterns are square; refer to layout drawing for reference.

b. Place the mounting bracket on the driven device.
c. Hand tighten fasteners.

d. Install the shaft coupling if applicable. Confirm the correct position of the shaft key on both
actuator and driven device.
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NOTE: Be sure to use anti-seize compound on mating surfaces.
e. Carefully install actuator to the assembly; hand tighten fasteners.

NOTE: If a discrepancy exists between mating connections, check orientation of assembly components.

f.  Check alignment of assembly. Ensure that the actuator face and mounting bracket are parallel,
with no gaps.

g. Tighten fasteners in a star pattern.

4.R.3 Rotary Actuator Mounting Accumulator Fail-Safe
Fail-safe operation uses a piston type accumulator with nitrogen gas on one side of the piston and oil on
the other. The accumulator is sized to provide full rated output at end of stroke during fail-safe.

The following operation requires the unit to be in the closed position. If the unit is not supplied with a manual
operator, the unit must be connected to the electronic control enclosure and driven to the closed position,
in Manual Mode. Refer to Manual Mode in Section 6.

a. With the actuator separated from its mounting, rotate the driven device to the closed position.

NOTE: Be aware that not all bolt patterns are square; refer to layout drawing for reference.

b. Place the mounting bracket on the driven device.
c. Hand tighten fasteners.

d. Install the shaft coupling if applicable. Confirm the correct position of the shaft key on both
actuator and driven device.

NOTE: Be sure to use an anti-seize compound on mating surfaces.

e. Carefully install actuator to the assembly; hand tighten fasteners.

NOTE: If a discrepancy exists between mating connections, check orientation of assembly components.

f.  Check alignment of assembly. Ensure that the actuator face and mounting bracket are parallel,
with no gaps.

g. Tighten fasteners in a star pattern.
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Linear Mechanical Installation

These instructions apply to any device that may be controlled by the Xpac Series 3.

4.L Pre-Installation Checklist
Before installation of the actuator, check for the following:
e Ensure that the equipment was not damaged during shipping.
¢ Confirm that the electronic control enclosure and actuator serial number tags match.
e Verify that there is sufficient clearance for installation.
e Ensure that interconnect cables are present and are the proper length.
¢ Confirm that all the necessary equipment, tools and personnel are present for installation.

e Ensure all hydraulic tube fittings are tight.

NOTE: If your linear actuator is equipped with an accumulator fail-safe option refer to Technical Product
Bulletin #17.1: Accumulator Fail-Safe Option. If your linear actuator is equipped with a spring fail-safe
option refer to Technical Product Bulletin #17.2: Spring Fail-Safe Option.

4.L.1 Linear Actuator Mounting (Fail in Place)
Linear actuators are usually shipped in the retracted position. Refer to Technical Product Bulletin #18.0
for information on Stem Connection and Seat Loading Methods.

CAUTION: When mounting linear actuators, take care to avoid mechanical misalignment that
would cause side-load to the actuator output shaft. Be sure that the driven device is straight and
true. Severe side-load will cause excessive wear to both the actuator and driven device.

a. With the actuator separated from its mounting, move the driven device to the retracted position.

b. Retract the actuator output shaft to a position that will allow mounting the actuator without
contacting the valve stem. If a manual operator is not available, the unit must be connected to the
electronic control enclosure and driven to the retracted position in Manual Mode. Refer to Manual
Mode in Section 6.

c. Place the actuator onto the driven device’s mating surface and loosely install the mounting
hardware.

NOTE: Loose set up allows for float and self-alignment.

d. Extend the actuator output shaft until the coupling contacts the valve stem.
e. Connect the actuator stem to the driven device.

f. Ifthe actuator is installed in a vertical position, manually stroke it to allow the stem connection to
self-align.

g. Securely tighten the mounting connection. Visually inspect the stem for any noticeable indication
of bending. For all other orientations, support the actuator in a manner that prevents any
noticeable indication of stem bending. Manually stroke the actuator and carefully observe the
stem for any evidence of lateral (side-to-side) misalignment.
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h. For verification, once the mounting hardware is tight and the actuator is installed, decouple the
actuator output shaft. If any movement of the actuator output shaft can be seen during the
process, loosen the mounting hardware, realign the actuator, and repeat steps f, g, and h.

4.L.2 Linear Actuator Mounting (Spring Fail-Safe)

The spring fail-safe option for linear actuators consists of a spring mounted underneath the hydraulic
cylinder and a normally de-energized solenoid valve that is internal or external to the power module and
wired to the input power and/or trip signal. The spring can be specified to extend or retract the stem upon
power loss.

If the unit has an internal solenoid valve it will have the toggle lever shown in Figure 28A. Toggling this
lever will override the function of the solenoid. If the unit has no power and you need to use a manual
operator, the lever must be in the solenoid override position as shown in Figure 28B.

CAUTION: Make sure the toggle lever is returned to its normal position when solenoid power is
returned, or the spring fail-safe function will not operate.

CAUTION: REXA actuators denoted by an E, R or U in the model number, contain a spring under
tension.

Figure 28B: Internal Solenoid Normal Operation (Left) vs
Override Position (Right)

Figure 28A: Internal Solenoid
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4.L.3 Linear Actuator Mounting Accumulator
Fail-safe operation uses a piston type accumulator with nitrogen gas on one side of the piston and oil on
the other. The accumulator is sized to provide full rated output at end of stroke during fail-safe.

CAUTION: When mounting linear actuators, take care to avoid mechanical misalignment that would
cause side-load to the actuator output shaft. Be sure that the driven device is straight and true.
Severe side-load will cause excessive wear to both the actuator and driven device.

a. With the actuator separated from its mounting, stroke the driven device to the retracted position.

b. Retract the actuator output shaft to a position that will allow mounting the actuator without
contacting the valve stem. If a manual operator is not available, the unit must be connected to the
electronic control enclosure and driven to the closed position in MANUAL mode. Refer to
Manual Mode in Section 6.

c. Place the actuator onto the driven device’s mating surface and loosely install the mounting
hardware.

NOTE: Loose set up allows for float and self-alignment.

d. Extend the actuator output shaft until the coupling contacts the valve stem.

e. Thread the driven device stem into the coupling for a distance of at least one and a half times the
stem diameter and use a lock nut against the coupling to prevent the stem from rotating out.

f. If the actuator is installed in a vertical position, manually stroke it to allow the stem connection to
self-align.

g. Securely tighten the mounting connection. Visually inspect the stem for any noticeable indication
of bending. For all other orientations, support the actuator in a manner that prevents any
noticeable indication of stem bending. Manually stroke the actuator and carefully observe the
stem for any evidence of lateral (side to side) misalignment.

h. For verification, once the mounting hardware is tight and the actuator is installed, decouple the
actuator output shaft. If any movement of the actuator output shaft can be seen during the
process, loosen the mounting hardware, realign the actuator, and repeat steps f, g, and h.
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Drive Mechanical Installation

These instructions apply to any device that may be controlled by the Xpac Series 3.

4.D Pre-Installation Checklist
Before installation of the actuator, check for the following:
e Ensure that the equipment was not damaged during shipping.
e Confirm that the electronic control enclosure and actuator serial number tags match.
e Verify that there is sufficient clearance for installation.
e Ensure that interconnect cables are present and are the proper length.
¢ Confirm that all the necessary equipment, tools and personnel are present for installation.
e Ensure all hydraulic tube fittings are tight.

4.D.1 Drive Series

By the addition of a rugged L-shaped mounting base, a lateral load bushing and a lever arm, the rotary
actuator series becomes a damper drive. Applications requiring long strokes or non-axial loaded rotary
motion are effectively solved by this unit.

4.D.2 Drive Mounting

The base of a REXA Drive contains a four-hole mounting pattern. These holes have been sized to accept
the appropriate diameter bolt for the imposed load. The Drive Base Bolting table lists the base hole,
minimum bolt diameter, and recommended bolt torques. Standard bolting or threaded studs are
acceptable, but material strength must be SAE Grade 8. Hardened load washers and lock washers must

be used.
Drive Base Bolting
Model Hole Min. Bolt Diameter | Recommended Bolt Torque
Diameter
Minimum Max
D2 500/ 5 000 .56” 3 20 ft-lbs. 30 ft-Ibs.
D10 000/ 20 000 .81” 8 200 ft-Ibs. 250 ft-lbs.
D50 000/ 100 000 1.00” 17 650 ft-Ibs. 700 ft-lbs.
D200 000 1.3 1% 1300 ft-lbs. 1400 ft-lbs.

NOTE: Bolting to be SAE Grade 8.
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Start-Up Considerations

5.0 Start-Up Checklist
At this time the actuator and the electronic control enclosure should be installed. The following should be
considered before applying power and calibrating the actuator.

5.0.1 Inspection of Electronic Control Enclosure:

¢ Inspect incoming voltage connection.
e Test for correct incoming voltage.
¢ Ensure control signal and outgoing signal (I/O) connections are secure.

¢ Confirminterconnection cable wiring is correct at electronic control enclosure, actuator
junction boxes and terminal blocks.

o Verify feedback cables are connected and shielded properly at actuator/electronic control
enclosure.

¢ Confirm all ground wires are secured.

o Confirm all electrical connections are tightened properly.

e Ensure conduit connections are secure and watertight with thread sealant.
¢ Clear the electronic control enclosure of tools and debris.

¢ Notify proper personnel for lock out/ tag out procedures.

5.0.2 Inspection of Actuator:

e Inspect oil level.

¢ Confirm motor and feedback wires are connected properly and securely.

¢ Confirm actuator mounting fasteners are tight.

e Ensure coupling/split clamp installed properly.

o Ensure all conduit connections are secure and watertight with thread sealant.
o Clear all tools and equipment of operating area.

e Confirm safety related covers and labels are installed and clearly marked.

¢ Notify proper personnel for lock-out/tag-out procedures.

NOTE: Refer to the certified electronic control enclosure and actuator drawings included with each
system for specific connection details.
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5.1 Terminal Blocks — Low Power
Connection Description: CPU connections/ Resolver/ Solenoids/ Heater/ Stepper Motor Power. IS box
torques correspond with low power terminal block torques. See Figure 29A for
details.

Physical:
e Single level, feed-thru connector

e Operating Temperature: -40°F to 221°F (-40°C to 105°C)
¢ Insulating Material: PA (polyamide)

¢ Inflammability Rating: UL94V0

e Color 1: Gray (standard terminal)

e Color 2: Green/Yellow (ground terminal)

Connections:
e Screw Thread: M3

¢ Wire Range: 26 to 10 AWG (0.14mm2 to 6.0mm2)
e Tightening Torque: 5.31 in-lbs. to 7.08 in-Ibs. (0.6Nm to 0.8Nm)
e Stripping Length: 0.35” (9mm)

Figure 29A: Mini Low
Power Terminal Block

Electrical:
¢ Voltage Rating: 600V

e Current Rating: 30A

Connection Description: Solenoids/ Heater/ Stepper Motor
Power. See Figure 29B for details.

Physical:
e Single level, feed-thru connector

e  Operating Temperature: -40°F to 221°F (-40°C to
105°C)

o Insulating Material: PA (polyamide)
¢ Inflammability Rating: UL94V0

g
S SN
1\5 .

e Color 1: Gray (standard terminal) Figure 29B: Standard Low Power
e  Color 2: Green/Yellow (ground terminal) Terminal Block
Connections:

e Screw Thread: M3

¢ Wire Range: 26 to 10 AWG (0.14mm2 to 6.0mm2)

e Tightening Torque: 5.31 in-Ibs. to 7.08 in-Ibs. (0.6Nm to 0.8Nm)
e  Stripping Length: 0.35” (9mm)

Electrical:
¢ Voltage Rating: 600V

e Current Rating: 30A
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5.2 Terminal Blocks - Medium Power
Connection Description: Servo Motor and P9, P20 Booster Motor Power. IS box torques correspond with

low power terminal block torques. Refer to "Connections" in Section 5.1 Terminal Blocks — Low Power.
See Figure 30A for details.

Physical:
e Single level, feed-thru connector

e Operating Temperature: -40°F to 221°F (-40°C
to 105°C)

e Insulating Material: PA (polyamide)

¢ Inflammability Rating: UL94V0

e Color 1: Gray (standard terminal)

e Color 2: Blue (neutral terminal)

e Color 3: Green/Yellow (ground terminal)

Figure 30A: Medium Power Terminal Block

Connections:
e Screw Thread: M4

e Wire Range: 24 to 8 AWG (0.2mm2 to 10.0mm2)
e Tightening Torque: 13.27 in-lbs. to 15.93 in-lbs. (1.5Nm to 1.8Nm)
e  Stripping Length: 0.39” (10mm)

Electrical:
e Voltage Rating: 600V

e  Current Rating: 50A

Connection Description: Standard Main Power input. See Figure 30B for
details.

Physical:
e Single level, feed-thru connector

e Operating Temperature: -40°F to 221°F (-40°C to 105°C)
¢ Insulating Material: PA (polyamide)

¢ Inflammability Rating: UL94V0

e Color 1: Gray (standard terminal)

o Color 2: Blue (neutral terminal) { - o 7 Ll

e Color 3: Green/Yellow (ground terminal) = ﬁc
Connections: Figure 30B: Sta'nda d Main Power

e Screw Thread: M4 Terminal Block

¢ Wire Range: 20 to 6 AWG (0.5mm2 to 10.0mm?2)

e Tightening Torque: 13.28 in-Ibs. to 15.93 in-Ibs. (1.5Nm to 1.8Nm)
e  Stripping Length: 0.39” (10mm)

Electrical:
¢ Voltage Rating: 600V

e  Current Rating: 65A
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5.3 High Power Terminal Block

Connection Description: High Power Main Input & P40 Booster Motor Power. IS box torques correspond
with low power terminal block torques. Refer to "Connections" in Section 5.1 Terminal Blocks — Low
Power. See Figure 31 for details.

Physical:
e Single level, feed-thru connector
e Operating Temperature: -40°F to 221°F (-40°C to 105°C)
¢ Insulating Material: PA (polyamide)
¢ Inflammability Rating: UL94V0
e Color 1: Gray (standard terminal)
e  Color 2: Green/Yellow (ground terminal)

Connections:
e Screw Thread: M6

e Wire Range: 18to 1/0 AWG (0.75mm2 to 50.0mm2)
e Tightening Torque: 28.32 in-Ibs. to 33.63 in-Ibs. (3.2Nm to 3.7Nm)
e  Stripping Length: 0.63” (16mm)

Electrical:
e Voltage Rating: 600V

e Current Rating: 150A

Figure 31: High Power Terminal Block
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5.4 Initial Calibration

NOTE: Refer to Section 5.6, Rotary and Drive Spring Stops, and Section 5.7, Cylinder End Stops, prior to
calibrating rotary or drive units with spring or accumulator fail-safe option. See Figure 32 for details.

1. Apply incoming power.
Line 2 will display the CALIBRATE menu header.

2. Ifnotalready in CALIBRATE, simultaneously press AUTO and
MANUAL keys for 5 seconds.

3. Scroll down to Position Lo with the down arrow key.

4. Pressthe ENTER key. = will begin to flash. The value will
change to current actuator position.

5. Move the actuator to the position that corresponds to 4.0 mA.

Refer to Technical Product Bulletin #18.0, Stem Connection and Seat
Loading Methods.

AUTC  MANUAL ENTER °

6. Pressthe ENTER key to lock in that value.

CAUTION: The end point should not be set against a
mechanical stop on linear actuators without an elastic coupling Figure 32: Initial Calibration
or damage will occur.

NOTE: If the actuator is stroked beyond the factory set cylinder limit, the display will show CylEnd while
the down key is held. If the enter key is pressed, the display will show TooLow. Position Lo needs to be
set higher to make this warning go away.

7. Scroll down to Position Hi with the down arrow key.

8. Press the ENTER key. = will begin to flash. The value will change to current actuator position.
9. Move the actuator to the position that corresponds to 20.0 mA.

10. Press the ENTER key to lock in that value.

CAUTION: The end point should not be set against a mechanical stop on linear actuators without
an elastic coupling or damage will occur.

NOTE: If the actuator is stroked beyond the factory set cylinder limit, the display will show CylEnd while
the up key is held. If the ENTER key is pressed, the display will show TooHi. Position Hi needs to be
set lower to make this warning go away.

11. Scroll down to Signal Lo with the down arrow key.
12. Press the ENTER key. = will begin to flash.

13. Apply the actual 4.0 mA control signal from the Distributed Control System (DCS). The value in the
display will change; showing what is being read from the DCS.

14. Press the ENTER key to lock in that value.
15. Scroll down to Signal Hi with the down arrow key.

16. Press the ENTER key. = will begin to flash.
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17. Apply the actual 20.0 mA control signal from the Distributed Control System (DCS). The value in the
display will change; showing what is being read from the DCS.

18. Press the ENTER key to lock in that value.
19. Scroll down to TIME with the down arrow key.

20. Press the ENTER key. = will begin to flash. Change current hours, minutes, and seconds using the up
or down arrow key. Press the ENTER key to advance between hours, minutes, and seconds.

21. Pressthe ENTER key to lock in each value.
22. Scroll down to DATE with the down arrow key.

23. Press the ENTER key. = will begin to flash. Change current year, month, and day using the up or
down arrow key. Press the ENTER key to advance between year, month, and day.

24. Pressthe ENTER key to lock in each value.

The actuator is now calibrated. It is recommended at this point
that all Current Status be reset to 0. Refer to Current Status menu
section for procedure.

CAUTION: Unit may move as soon as placed in Auto Mode.

To enter the Auto mode:

25. Simultaneously press AUTO and ENTER keys. Line 1 of )
the display will change to Auto followed by the Current AUTD  MANUAL ENTER
Status. See Figure 33 for details.

26. When the keys are released Line 2 will display the current

position.

Figure 33: Auto Mode
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5.5 Rotary and Drive Spring Stops

Spring stops provide the actuator the means to prevent over-travel during a fail-safe condition. If the driven
device does not limit over-rotation or over-travel, spring stops can be utilized. Turning the spring stop
adjustment screw in or out will modify the actuator’s final fail-safe position. See Figure 34 for details.

(th
|
|

i

[ [
1.50" RZS00/R=000
2.94" RIQ0D0O/H20000
4. 19" RED0D00SF 00000 |

Figure 34: Spring Stop

&

5.6 Actuator Stroke Adjustment

Actuator stroke adjusters prevent the actuator from over-traveling during a fail-safe condition. If the driven
device does not limit over-rotation or over-travel, stroke adjusters can be utilized for this purpose. These
stroke adjusters can reduce cylinder rotation by 0° to 5°. See Figure 35 for details.

Figure 35: Stroke Adjustment
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CAUTION: Ensure that there is no hydraulic pressure in the system prior to opening any hydraulic
lines. All pressure gauges should read 0 psi/bar.

5.6.1 Stroke Adjustment

S\

AL T

it

-

Figure 36A: Stroke Adjusters

F

1. Position the actuator in the desired final fail-safe position slightly beyond the calibrated stroke
adjuster. This can be done when calibrating Position Lo and Position Hi. See Figure 36A for details.

NOTE: Failure to follow this step may cause the electronic control enclosure to drive the actuator beyond
its physical limit and stall the actuator.

2. Turn off the power breaker in the electronic control enclosure.

Locate the correct stroke adjuster. See Figure 36A for details.

4. Locate the hydraulic fitting (1) connected directly to the stroke adjuster cylinder cap as shown in
Figure 35. Loosen this fitting to allow oil to escape during this adjustment process. Ensure to capture
any oil that escapes.

NOTE: For R200,000 and up, skip to Step 8.

5. Loosen the jam nut (2), shown in Figure 35, by turning counterclockwise. Back off this jam nut 4 to 5
turns and move the countersunk washer away from the thread seal and against the repositioned jam
nut.

6. Using light oil and a small brush or squirt can, generously lubricate the thread seal rubber and the
threads of the adjustment screw.

7. Carefully pry the thread seal washer away from the end cap and then pull and twist it back and forth
to carefully slide it along the adjustment screw threads to gain adjustment clearance.

8. The actuator stroke adjustment can now be made using the threaded adjustment rod (3), shown in
Figure 35.
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9. The actuator is shipped from the factory with the adjustment rod (3) extended out to the end of travel
to give the maximum rotation of the actuator. The adjustment screw can only be rotated clockwise
(inward) from this shipped position. Doing so will restrict rotation of the actuator.

CAUTION: A mechanical lock at the end of the threads restricts inadvertent disassembly outward.
Rotating the adjustment screw counterclockwise (outward) from this end position may cause
damage to the hardware.

10. Rotate clockwise to decrease the stroke of the actuator. Each stroke adjustor provides a minimum of
5° of actuator rotation adjustment.

Bl —

Figure 36B: 20,000 in-lbs. and Lower Stroke Figure 36C: 50,000 in-lbs. and Up Stroke
Adjuster Adjuster

11. The number of adjustment screw rotations needed to achieve the 5° rotational adjustment of the
actuator depends on the size (model) of the actuator and the pitch of the adjustment thread on the
adjustment screw. The Stroke Adjuster table shows this relationship.

NOTE: For R200,000 and up, skip to Step 14.

12. After final positioning of the adjustment screw to achieve the desired actuator rotation, readjust the
position of the thread seal along the adjustment screw threads to contact the end cap.

CAUTION: use generous lubrication during this step to assure no damage to the rubber seal by
the threads.

13. Reposition the countersunk washer and the jam nut and torque the jam nut to the requirements of the
table.

14. Tighten the hydraulic fitting that was loosened in step 4.
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Stroke Adjuster
Model R2,500/R5,000| R10,000/R20,000| R50,000/R100,000| R200,000/R400,000
One Turn Adjustment 3.3 20 2.0 1.2
(degrees)
Jam Nut Final Torque 50 150 300 375
(ft-lbs.)
Adjuster Wrench Size Allen Wrench Allen Wrench 1” Standard 1.5” Standard
& Type Wrench Wrench

5.6.2 R200,000/R400,000 Actuator Stroke Adjustments

R200 000/R400 000 actuators do not use an external thread seal arrangement. The seal is contained
internally while the jam nut and adjustment screw drive are located externally. Refer to Figure 37 below for
details. An external drive square is provided on the adjustment screw end and can be driven by using a
standard wrench. No special lubrication of the threads is needed during adjustment.

The unit is shipped from the factory with the stroke adjuster positioned at the full outward position as
described above. Adjustment is made by disconnecting the hydraulic line to vent out any displaced fluid,
loosening the jam nut several turns counterclockwise and then using the square drive to position the
adjuster to provide the desired actuator stop position. The total adjustment range is 5° minimum. The
stroke adjuster table shows the adjustment achieved from one turn of the adjuster.

The jam nut is repositioned after adjustment is complete and torqued to the final tightness value specified
in the table above.

Jam Nut

= '\JJ

Adjustment Screw |

0 Q0

Figure 37: R200 000/R400 000 Stroke Adjuster
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Modes of Operation and Control Parameters

6.0 User Interface & Modes of Operation

The user interface is a four-line display with a five-button keypad. The display dims after five minutes
without keypad usage. After ten minutes, the display turns off completely. Pressing any of the five keys
will wake up the display. A single key press will not affect this process. Refer to Figure 38.

r ~
DISPLAY SHUTS OFF
—®AFTER EXTENDED
PERIOD OF KEYPAD
INACTIVITY

i ik

: @ i PRESS ANY

i KEY TO WAKE
| |

L i

UP DISPLAY

Figure 38: Display Label Inside Flip Cover

The REXA electronic control enclosure has three different operating modes:

o  Setup — Calibration Mode
¢ Auto— Remote Mode
e Local Man - Local Mode

Enter each operating mode as shown below in Figure 39:

To enter Setup, Press To enter Auto, Press To enter Local Man,
and Hold for 5 Simultaneously and Press Simultaneously
seconds Release and Release

Figure 39: Modes of Operation
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6.1 Setup Mode Control Parameters

6.1.1 Setup Mode
Setup mode is used to set the control and calibration parameters of the actuator. Most control parameters
are factory set and provide excellent actuator performance. Some applications may require fine tuning.

The eight main menus and accompanying control parameters are covered in the following sections. Refer
to Figure 40 to access Setup mode and change the parameters.

Setup mode can be password protected. The default password value is 00000. This indicates that no

password is set. If any other value is set, the user will be prompted to enter the password to access the
Setup mode.

AUTO  MANUAL ENTER

Figure 40: Setup Mode Display

6.1.2 Menu Navigation

To enter Setup mode, simultaneously press and hold the AUTO and MANUAL keys for 5 seconds. See
Figure 40 for details.

NOTE: While in Setup mode the actuator will not follow a control signal.

The menu tree of the control parameters can be found in the tables on the following pages.

Pressing ENTER will scroll left to right from CALIBRATE through HISTORIC STATS and then repeatin a
circular path.

Pressing the up or down arrow key will scroll up and down each menu column.

6.1.3 Changing a Parameter
To access and change a parameter value, the parameter must be visible on the display (i.e. Position Lo).

Pressing the ENTER key will cause the equal sign to flash. This symbolizes that the system is ready for
the user to input a change in value.

Pressing the up or down arrow keys will change the parameter value.

To enter and accept the newly selected value, press the ENTER key. The equal sign will stop flashing.
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Menu- Xpac Actuator

CALIBRATE E) CONTROL D SPEED D INPUTS [ DRIVES [  OUTPUTS > CURRENT HISTORIC
STATS STATS
| PositonLo | | Deadband Max HiSpd | || Signal Type ||| Boost Ofipt | [} Relay #1 |
[ Positon Hi | ]| Gain 2-Speed | Il Failsafe | Surge Bkpt | Relay #2 |
Surge Offpt ]
[Signaito | @[ Min Mod ~2-peed-Bkpt M0 ] Surge Dir [ Display= DirRev ] i‘:;sr’g;?gig’}:&r’esg‘c’w if
- - ___M@(_I__O_S_pg__l , Current Stats can be
| SignalHi ||| Bumpless | SpeedBkpt | || PowerOn | Rechrg Pres Pos Xmitter cleared for troubleshooting
___________ Warn Pres Dir/Rev pUrposes.
| Tme W SofSeat i Rechrg Time Historic Stats cannot be
I_Cal. Stroke_ 1|l |~ 2-Speed= Up/Dn | Rechrg Dir [ Xmiterlo | cleared.
| MaxUpSod__| REEEEE | | |
. MaxDnSpd ! Xmitter Hi .
[ PowerFail | Refer to Techn_lcal
Product Bulletin #5.0:
Max Man Spd_ | [_Password 0000_| Fault Codes for details of
L_APiTest | error code definitions,
| Disp | causes and how to clear.
PST
PST Target | Cntrl |
NOTE: The Xpac Series 3 controller automatically detects any auxiliary PST fopt
components included with the system. If a component is not part of the PST Time
REXA system, the associated control parameter will be absent from the PST Inc
menu. PST Sig Dev
Example: If the REXA does not have a Booster Pump assembly, the PST Auto Sch
“Boost Offpt” parameter will not be visible.
Additionally, parameters indicated with a border must be unlocked DD ellta X\llarn
through another parameter before they are visible. elta Alarm
Examples: (1) Speed Bkpt will not be visible unless 2-Speed is active
and set to Bkpt. (2) API Test will not be visible unless Rdnt CPU is set [__RdntcPU |
to Main. Refer to the remainder of this Chapter 6 for further definitions.
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6.2 CALIBRATE Menu

The CALIBRATE menu consists of the following parameters:

Position Lo defines the actuator position corresponding to the Signal Lo setting. If the Signal Type is set
to Contact Input, Position Lo defines the actuator position corresponding to the closed input.

Position Hi defines the actuator position corresponding to the Signal Hi setting. If the Signal Type is set
to Contact Input, Position Hi defines the actuator position corresponding to open input.

NOTE: The actuator will move when changing Position Lo and Position Hi. The total span between each
parameter must be greater than 10%.

Signal Lo is the analog signal input at 4 mA that corresponds to Position Lo.
Signal Hi is the analog input signal at 20 mA that corresponds to Position Hi.
Range: 0.0 to 25.0 mA

NOTE: Signal Lo and Signal Hi are only visible if Signal Type is set to Analog. These parameters
cannot be set by pressing the arrows. An active 4-20 mA must be applied. The actual signal in milliamps
will display.

NOTE: Unknwn will appear if a control signal failure occurs while calibrating. Error appears briefly if an
unacceptable value is entered. The unacceptable value is rejected, and previous value is retained. Input
signal must be greater than 2.5 mA if fail-safe does not equal Off. If fail-safe does equal off, Input signal
can be less than 2.5 mA. The span from Signal Lo to Signal Hi must be greater than 3.8 mA regardiess of
the fail-safe setting.

Time: HH/MM/SS sets local time
Date: MM/DD/YY sets local date

New Battery is a prompt to inform the user that the lithium-ion clock battery, used to maintain time and
date, has expired. Changing the parameter to Yes will reset the battery life timer and clear the display
warning.

6.2.1 CONTROL Menu

The CONTROL menu consists of the following parameters:

Deadband sets the maximum deviation allowed between the input signal and actuator position before a
corrective movement is made.

Range: 0.05% to 5.00% of calibrated stroke/rotation

Deadband should be set to a value appropriate for the process being controlled. Ensure that the
actuator is reacting to actual signal changes as required and not just reacting to noise in the
control signal itself.

Gain determines how motor speed is adjusted as the actuator approaches the target position. The higher
the Gain setting, the closer the actuator will get to the target position before decelerating. With a lower
Gain setting, the actuator will begin decelerating further away from the target position. This parameter is
factory set to an ideal value for the actuator model configuration. It may be changed if the application
warrants it. See Figure 41 for more information.

Range: 1 t0 999

REXA Xpac 3- Installation & Operation Manual Page 56 of 350



Chapter 6: Modes of Operation and Control Parameters

MAX HI SPD

Actuator Speed

Stal't (TR}
el Position Target

Figure 41: Gain

Min Mod (minimum modulation) defines a position value in the stroke/rotation below which the actuator
will not modulate.

Min Mod sets the upper limit of a non-modulating span with respect to Position Lo. The actuator will
move to Position Lo if any control signal input falls within this span. This parameter may be used to
minimize valve seat wear.

Range: Off or 0.1% to 99.9% of calibrated stroke/rotation

NOTE: If set, this parameter will function in Auto and Local Man mode. It is not visible in the menu if
Signal Type is setto 1 Cont. or 2 Cont. or if Rdnt CPU = Main or Backup.

Bumpless (Bumpless Transfer) is a safeguard to prevent unwanted actuator movement when returning
from Local Man or Setup mode into Auto mode. When entering Auto mode, if the deviation is greater
than the Deadband and Bumpless Transfer is active, Auto-BT will appear in the Mode field. With the
Bumpless parameter turned on, the actuator will wait for operator intervention before following the
control signal if the actuator position was moved manually or the control signal changed. To clear
Bumpless, the operator must move the actuator to within the deadband of the new control

signal or change the control signal to be within the deadband of the new actuator position. The
adjustment must be made within the set Deadband and maintained for a minimum of 1 second for the
actuator to return to following the control signal.

This parameter only appears in the menu if the Signal Type is set to Analog. See INPUTS and DRIVES
menu.

Sol. Seat (Solenoid Seating) uses software to allow the stored energy of the fail-safe spring or
accumulator (if equipped) to seat the valve. This feature is only available on fail-safe actuators where the
fail-safe direction is the same as the valve seating direction. In such applications, this feature eliminates
the need for an elastic coupling or a seat load cylinder.

NOTE: Solenoid Seat is not visible in the menu if seat load cylinder is configured.
Cal. Stroke (Calibrated Stroke) is used when configuring the Sol. Seat function. Calibrated Stroke
defines the valve/driven device stroke so the system can determine when to open the fail-safe solenoid

and allow the spring or accumulator to seat the valve.

Range: 0.3 t0 99.9 in
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For Rotary and Damper applications, the standard Cal. Stroke setting is 4” which will open the solenoid at
1% from the calibrated end point. The following formula may be used to translate linear stroke to Rotary
Percentage.

Rotary seat % = (4.5/ “Cal. Stroke” x .05%)

6.3 SPEED Menu

The SPEED menu consists of the following parameters:
Max Hi Spd (Maximum High Speed) defines the maximum motor speed when operating in Auto mode.
Range: 5% to 125% of maximum specified motor speed
2-Speed defines use of option two speed operation.
Select: Off, Up/Dn, Bkpt. Default = Off
When 2-Speed is off, Maximum High Speed defines the maximum motor speed when in Auto mode.
When 2-Speed is set to Bkpt, Max Lo Spd and Speed Bkpt are added to the menu.

Max Lo Spd (Maximum Low Speed) defines the maximum speed between Position Lo and the Spd
Bkpt.

Range: 5% to 125% of maximum specified motor speed. Cannot be greater than Max Hi Spd
Spd Bkpt (Speed Breakpoint) defines a break point to determine when to use Max Lo Spd or Max Hi
Spd

Range: 0.1% to 99.9% of calibrated stroke/rotation

When 2-Speed = Up/Dn, MaxHi Spd is changed to Max Up Spd and Max Dn Spd is introduced to the
menu. and defines maximum motor speed as the actuator moves toward Position Hi or Position Lo.

Max Up Spd (Maximum Up Speed defines the maximum motor speed when moving toward Position Hi.
Range: 5% to 125% of maximum specified motor speed

Max Dn Spd (Maximum Down Speed defines the maximum motor speed when moving toward Position

Lo.

Range: 5% to 125% of maximum specified motor speed

Max Man Spd (Maximum Manual Speed) defines the maximum motor speed when operating in SETUP
mode or LOCAL MANUAL mode.
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6.4 INPUTS Menu
The INPUTS menu consists of the following parameters:
Signal Type defines the control signal the actuator will respond to in Auto mode.

Select: Analog, 1 Cont, 2 Cont
NOTE: 1 Contand 2 Cont are only included in the INPUTS menu if a contact board is installed.

When Signal Type = Analog, the main control signal is the 4-20 mA analog input. This selection provides
the full modulating capability of the actuator.

When Signal Type = 1 Cont (one contact), two position on/closed operation—open/closed is selected.
The applied signal defines actuator position. If the open input is active (powered), the actuator goes to
Position Hi. If the open input is not active (un-powered), the actuator goes to Position Lo.

When Signal Type = 2 Cont (two contacts), MANUAL modulation operation is selected. The main input
signals are the contacts open and close of the contact input board. If both inputs are active or inactive,
the actuator remains in position. If only the open input is active, the actuator moves toward Position Hi. If
only the close input is active, the actuator moves toward Position Lo.

NOTE: The actuator will continue to move in the desired direction as long as a signal is present or until
the target position is reached.

Failsafe defines the position the actuator moved to, via the motor, if the analog control signal falls below
2.5 mA. Only if Signal Type — Analog.

Select:
Inplac: The actuator remains in current position.

CAUTION: If set incorrectly, CS Bad will not be reported.
Off: Used for zero based control signal, i.e, 0-20 mA. Actuator will run to Position Lo.
0-100%: Actuator goes to set position value.

NOTE: Fail-safe function only affects Auto mode operation. Is not an available option if Rdnt CPU =
Main or Backup.

Trip defines the active state of the trip signal input on the interconnect board. This input is used to
override the control signal input to cause actuator movement via the spring or accumulator. This fail-safe
mechanism is factory configured to either end of stroke or rotation. It is not field reversible.

When Trip = Off, trip function is not used

When Trip = UnpwrdPL, the trip direction is to Position Lo and is active when no power is
present on the input signal.

When Trip = UnpwrdPH, the trip direction is to Position Hi and is active when no power is
present on the input signal.

When Trip = PwrdPL, the trip direction is Position Lo and is active when power is present on the
input signal.

When Trip = PwrdPH, the trip direction is Position Hi and is active when power is present on the
input signal.
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When Trip = UMotPL, the trip direction is Position Lo and is active when no power is present on
the input signal. This is motor operated trip. No solenoid needed.

When Trip = UMotPH, the trip direction is Position Hi and is active when no power is present on
the input signal. This is motor operated trip. No solenoid needed.

When Trip = PMotPL, the trip direction is Position Lo and is active when power is present on the
input signal. This is motor operated trip. No solenoid needed.

When Trip = PMotPH, the trip direction is Position Hi and is active when power is present on the
input signal. This is a motor operated trip. No solenoid needed.

Power On parameter defines the mode the electronic control enclosure will be in when the main power is
applied.

When Power On = Last, on power up or reset, the actuator will return to its previous operating
mode (Auto, Local Man or Setup).

When Power On = Local, on power up or reset, if the previous mode was Auto, the actuator
will enter Manual (Local Man) mode.

6.5 DRIVES Menu

The DRIVES menu consists of the following parameters:

Boost Offpt is the deviation between current position and control signal for the booster pump to turn off
or on. It can be set between 0.1% to 75% of calibrated span.

Surge Bkpt {Surge Breakpoint} defines minimum deviation (in % of calibrated span) between current
position and the new target position where a surge solenoid will operate. When the deviation exceeds
the set value, the surge relay output is activated and kept active until the current position matches the
current control signal. Surge breakpoint has a settable range of: OFF, 99.9% to 0.5%.

Surge Offpt {Surge Offpoint} defines the distance away from the new target position in which the surge

solenoid is reenergized during a surge event — effectively stopping the actuator movement. On systems

with high speed Solenoids this allows the REXA electronic control enclosure to change states of the
solenoid to anticipate hitting the new target position and eliminate overshoot during a surge event.

Surge Offpt has a settable range of: OFF, 0.1% to 94.9%. (5% minimum from Surge Bkpt.)
If an actuator is equipped with an Online Accumulator Recharge (OAR) or a spring fail-safe, the following
five parameters are in the menu:

Surge Dir {Surge Direction} is displayed whenever Surge Bkpt is set to any value other than off. Surge
Direction is settable to either to PL (Position Lo), or PH (Position Hi) which specifies the direction of
action. PLPH is used for bi-directional accumulator surge control.

Rechrg Pres {Recharge Pressure} adjusts the pressure level at which an accumulator recharge cycle will
end. Factory set in # (psi), from Warn Pres + 200 up to 3000 psi.

NOTE: The warning relay deactivates, and the status display will indicate Pres Low when the
accumulator pressure drops below the value set in Warn Pres.

Warn Pres {Warning Pressure} adjusts the pressure at which an accumulator low pressure warning is
issued. Factory set from 1000 psi up to 2800 psi.
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Rechrg Time {Recharge Time} adjusts the maximum time allowed for a recharge cycle to complete. A
recharge cycle ends when either the Rechrg Pres setting is reached or the Rechrg Time expires. In
either case, the actuator resumes tracking the control signal.
Power Fail defines what the accumulator will do on loss of power.
The parameter can be set to:

Accum- Unit will fail on loss of power.

Inplace- Unit will not fail on loss of power, only trip input.

Recharge Dir (Accumulator Recharge Direction) defines the direction the modulating motor runs toward
during a recharge cycle after a trip.

POS_Hi = Recharge Direction
POS_Lo = Recharge Direction

OFF = Modulating motor will not run during recharge cycle. (Only Online Accumulator Motor will
run during recharge.)

NOTE: If Rdnt CPU = Main or Backup this setting will default to OFF.

Accum Pres (Accumulator Pressure): This parameter cannot be set. It is the “live” pressure reading from
the accumulator pressure transducer.

Units: # (psi)
Range: 0 to 3000 psi
Unknwn if “pressure bad” error
If an actuator is configured for PST, the following parameters are in the menu:
PST defines an actuator use of partial stroke testing. PST cannot operate while in LOCAL Mode.
The parameter can be set to: Off, CntPwr, CntUnp, Signal, Auto, ConPAu, CUnpAu
Off — PST option not enabled
CntPwr — PST event will activate on energizing the PST input
CntUnp — PST event will activate on de-energizing the PST input

Signal — PST event will activate based on the set control signal deviation. This deviation is defined in the PST
Signal Deviation parameter.

Auto — PST event will run automatically after a certain period of time. Period of time between Auto PST events is
defined in the PST Auto Sch.

ConPAu — PST event will run automatically after a certain period of time or as soon as the PST input is energized

CUnpAu - PST event will run automatically after a certain period of time or as soon as the PST input is de-
energized.
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PST Target is added to the drives menu if PST is set to anything other than ‘Off’. Options are position
from 95.0% to 50.1%, incremented by .1%. Cannot be set less than PST Off Point.

PST Offpt is added to the drives menu if PST is set to anything other than ‘off”. Options are “Off” or
95.1% to 50.2%. Value must be higher than “PST Target”. PST Time is added to the drives menu if PST is
set to anything other than “off”. Options 1 to 150 seconds.

PST Time is added to the drives menu if PST is set to anything other than “off.” Options 1 - 150 seconds.
PST Inc {PST Increment} is added to the drives menu if PST is set to anything other than “off’. Options
are “off’ 0.1% to 1%.

PST Signal Deviation Signal deviation from 100% to a new PST target position. This allows the analog
control line to control the actuator and avoids running a second PST command cable. Control signal
deviation is used to initiate a PST cycle.

PST Auto Sch is only viewable if the Auto schedule is powered on. Settable from 24 to 999 hours...
PST will run automatically on schedule from every 24hr. to 999hr.

Delta Warn is active when pressure exceeds the setting value. When it is active Warn Relay is active,
the actuator will still modulate normally.

Units: # (psi)
Range: 500 psito 2900 psi

Delta Alarm is active when the pressure exceeds setting value. When it is active Alarm Relay is active,
motor(s) are stopped, the actuator can only move in the direction that relieves the alarm pressure.

Units: # (psi)
Range: 600 psi to 3000 psi
Rdnt CPU defines if the REXA system is equipped with redundant electronic control enclosure.
The parameter can be set to: Off, Main, Backup.
Off indicates that the system is not redundant.

Main indicates the primary electronic control enclosure that will control all moves < 5% deviation.
Operational modes are displayed as defined in the earlier section.

Backup indicates the backup electronics will assist control moves = 5% deviation. Operational modes are
appended with “-Bkup” to indicate CPU is acting as backup only. If the main electronic control enclosure
is in an alarm state, the backup electronics will take over the role of the main electronic control enclosure
and reduces its deadband to the parameter setting in CONTROL menu. When acting as the main the “-
Bkup” is removed and the standard operational modes are displayed.

When Backup is selected in the menu a new parameter is available in the Calibration menu called
“Linearize”.

The linearized range can be set between -5% to 5% in .1% increments.
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Calibration process:

1. Calibrate Position Lo and Position Hi for both electronic control enclosures.

2. Move the actuator to 50% and record the delta between the position read outs on the two
electronic displays.

3. Goto CALIBRATE menu in the backup electronics and enter the delta recorded into the
Linearize parameter. The backup electronics will drop the decimal place on the
position/feedback display when it's acting as a redundant system. When the redundant actuator
changes to the primary the decimal digit will return to the display.

API Test = Off / On is added to the DRIVES menu only if Rdnt CPU = Main. Setting defines an actuator
use of the solenoid test feature. When set to On all solenoid test functionality will be enabled. See
Technical Product Bulletin #20.0: Automated Online Solenoid Testing for further definition of the solenoid
test functionality.

6.6 Outputs Menu
Relay #1 defines the point in % of calibrated stroke at which relay output 1 is active. The relay will be
active when the actuator position is = or < the value set in Relay #1.

Relay #2 defines the point in % of calibrated stroke at which relay output 2 is active. The relay will be
active when the actuator position is = or > the value set in Relay #2.

Display = Dir/Rev allows the position display to be reverse acting with position open and position closed
(i.e. 100%=closed instead of 100%=open).

Pos Xmitter {Position Transmitter} defines the action of the position transmitter output as being direct
acting, Dir or reverse acting, Rev.

When set to direct acting, a 4 mA output corresponds to Position Lo. When
setto reverse acting, a 4 mA output corresponds to Position Hi.

Xmitter Low (Transmitter Low) is the parameter to calibrate the output of the 4-20 mA Position
Transmitter.

To calibrate the 4mA Zero, Set a digital multi-meter, DMM, to read milliamps (mA) DC. Connect the DMM
to the Position Transmitter Output. Connect through a 250Q load resistor the Red lead of the DMM to the
“LOOP —* terminal block. Connect the Black lead of the DMM to connector P13 Pin 3 of the S99051
interconnect board. If the position transmitter is configured for Active connect the Red and Black lead of
the DMM to the “LOOP +” & “LOOP —* terminal blocks respectively. Press ENTER to access this setting.
The value displayed on the REXA display corresponds to Digital bits. Each increment or decrement of 4
bits and will increment or decrement the current output by one micro-amp (1 pA). The acceptable range
for Xmitter Lo is 3.9 to 4.1 mA.

NOTE: The Position Transmitter will output the mA signal that corresponds to the actuator’s current
position until the ENTER button is pressed and the “=" sign is flashing. When the “=” sign is flashing, the
output will change to the “Zero” or Lo Calibration value.

[

Xmitter Hi (Transmitter Hi) is the parameter to calibrate the Output span of the 4-20 mA Position
Transmitter.
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To calibrate the 20 mA Span, Set a digital multi-meter, DMM, to read milliamps (mA) DC. Connect the
DMM to the Position Transmitter Output. Connect through a 250Q load resistor the Red lead of the DMM
to the “LOOP —* terminal block. Connect the Black lead of the DMM to connector P13 Pin 3 of the S99051
interconnect board. If the position transmitter is configured for Active connect the Red and Black lead of
the DMM to the “LOOP +” & “LOOP —* terminal blocks respectively. Press ENTER to access this setting.
The value displayed on the REXA display corresponds to Digital bits. Each increment or decrement is
steps of 4 bits and will increment or decrement the current output by one micro-amp (1 mA).

NOTE: The Position Transmitter will output the mA signal that corresponds to the actuator’s current
position until the ENTER button is pressed and the “=" sign is flashing. When the “=” sign is flashing, the
output will change to the “Span” or Hi Calibration value.

Once the position transmitter calibration is complete, there is no need to re-calibrate the transmitter for
changes in actuator span. Changing the actuator span will cause the transmitter span to automatically re-
calibrate its output.

Password defines the password required to enter the Setup mode to change any control parameters.
The default value of 00000 indicates no password is required. If a value is entered into Password other
than the default value, future entry into Setup mode will require that the user enter the Password value
prior to gaining access to the Setup menus.

Disp displays the version of display software. Example: Disp AA_02.8.2220

Cntrl displays the version of control (CPU) software. Example: AA_12.5.81318

6.7 CURRENT STATS Menu and HISTORIC STATS Menu

The CURRENT STATS and HISTORIC STATS menus provide error counters and usage indicators. They
offer identical information; CURRENT STATS parameters can be cleared/zeroed whereas the HISTORIC
STATS cannot.

The error counters are provided as an aid to diagnosing a problem. They are particularly useful in
identifying intermittent problems since they record ALL instances of detected errors, rather than just those
which result in an “alarmed” condition. They are also useful in identifying problems associated with
actuator “tuning”.

Error counters generally operate only in Auto mode. Errors detected in Setup are not recorded. Usage
indicators only record in Auto mode.

The CURRENT STATS error counters and usage indicators may be reset to zero by doing the following;
While in SETUP and the counter/indicator to be reset is on display:
1. Press ENTER key- the equals sign begins blinking.

2. Press Down Arrow key — the value field resets to zero.

3. Press ENTER key- the new count is now zero.

NOTE: If the up arrow key is pressed prior to step 3, the old count is returned to the display and will be
retained if the ENTER key is then pressed. See Technical Product Bulletin #5.0: Fault Codes for more
information.
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Messages in CPU Motor Errors: Servo Primary Booster
Display Error Status: Faults:

CS bad: PSrv_Flt: SBstFlt:

MFB bad: PSrvReset: SBstRest:

Rdnt_FB bad: P MTRTemp: SBstMTRTemp:

Fb Offset: PResCable: SBstResCable:

Slc Fb bad: P DRV Temp: SBstDRV Temp:

Slc stop: P Replc DRV: SBstReplc DRV:
APres_Low: P MTR Cabile: SBstMTR Cable:
APres_Bad: P MTR Short: SBstMTR Short:

Accum_Time:

Dual Servo Faults:

Dual Servo Booster

Faults:

Accumulator Conflict: (A_Conflict) DSrvFIt:; DSBstFlt:

Stall: DSrvReset: DSBstReset:

Dir error: D MTRTemp: Primary Induction Drive
Faults:

Inval PST: DResCable: PInduckFlt:

PSTTimELP: D DRV Temp: PIndReset:

OpPresbad or ClPresbad: D Replc DRV: Induction Booster Drive
Faults:

Clock Bat: D MTR Cable: IBstFlt:

Delta Alarm: D MTR Short: IBstReset:

Delta Warn: Accumulator Servo Primary Stepper Drive

Faults: Faults:

Power Supply Errors: ASrv Fault: PStpFIt:

-5Bad: ASrvReset: PStpReset:

AC High AMTRTemp: Dual Stepper Drive
Faults:

AC Low AResCable: DStpFlt:

+15Bad: A DRV Temp: DStpReset:

System Configuration AReplc DRV: Accumulator Stepper

Errors: Drive Faults:

No inp bd: AMTR Cable: AStpFIt:
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Inval HW: AMTR Short: AStpReset:

Inval SC:

PConflict:

No PMotor:
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6.7.1 Auto Mode

Auto is the mode in which the actuator will automatically follow the control signal. When the deviation
between current position and control signal is greater than the dead band setting, the actuator will move
to decrease that error. See Figure 42 for details.

6.7.2 Display Fields in Auto

Field 1 displays the operating mode.
Field 2 displays the unit status. Field 2
Field 3 displays the parameter.

Field 4 separates fields 3 and 5 with “=".
Field 5 shows the value for the parameter.
Field 6 shows the local time.

Field 7 shows the date.

Field 8 shows Bluetooth.

Field 9 shows motor on/off. Figure 42: Current Stats and Historic Stats Menu

6.7.3 Display Information
AUTO (Field 1) indicates the unit is in Auto mode, standard operation.

Auto — Bt (Field 1) indicates Auto mode with bumpless transfer in progress. Refer to the CONTROL
menu.

Auto — mm (Field 1) refers to Auto mode with minimum modulating active. Refer to the CONTROL menu.

Auto — Rchg (Field 1) indicates the unit is in Auto mode with accumulator recharge cycle in progress.
Refer to the DRIVES menu.

Auto — Trip (Field 1) indicates the unitis in Auto mode with the Trip input active. Refer to the INPUTS
menu.

Auto-Bkup (Field 1) indicates Auto mode of the backup electronics. Refer to the DRIVES menu for more
information.

Auto-PST (Field 1) indicates a PST test cycle is currently in process. Refer to the DRIVES menu for more
information.

Auto-API (Field 1) indicates the unit is in Auto mode while the solenoid test is active. Refer to Technical
Product Bulletin #20.0: Automated Online Solenoid Testing for solenoid test information.

Status:OK (Field 2) or an error/warning message indicates the status of the unit. Refer to the Current
Stats menu.

Position (Field 3) identifies the value displayed in Field 5.
Value (Field 5): Low if current position is more than 0.5% below Position Lo.

0.0 to 100.0 if current position is between Position Lo and Position Hi.

High if current position is more than 0.5% above Position Hi.
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NOTE: Low or High indicates overtravel past Position Hi or Position Lo setting due to spring/accumulator
driven operation.

NOTE: To move actuator, put actuator in Local Man mode and press the ENTER key. A flashing “=”
sign will be displayed on the screen. Push the up and down arrow keys to move the actuator in
open/closed position. To exit Local Man mode, press the ENTER key again. See Figure 43 for details.

To enter Local Man,
Press Simultaneously
and Release

Figure 43: How to Enter Local Manual
Mode

If set up for Reverse Acting: Value (Field 5): Low if current position is more than 0.5% above Position Lo
0.0 to 100.0 if current position is between Position Lo and Position Hi
High if current position is more than 0.5% below Position Hi
Position value may display the following in the situations stated:
Unknwn (Field 5) if the feedback signal from the actuator to the electronic control enclosure is not present.

Seated (Field 5) if the seat load cylinder is at the “seated” position.

6.7.4 Parameter Viewing
In Auto mode the control parameters may be viewed (but not altered) by using the Up or Down keys.
Pressing the Down key once displays the “Live Control Signal”.

The next 2 presses of the Down key display the “Live OPEN PRES” (Open Pressure Transducer) and
“Live CLOSE PRES”

(Close Pressure Transducer) values in psi. Successive presses of the Down key step the display through
the Setup menus.

The Up key pressed displays the current “Live Deviation”.

REXA Xpac 3- Installation & Operation Manual Page 68 of 350



Chapter 6: Modes of Operation and Control Parameters

Successive presses of the Up-key step the display through the Setup menu from CURRENT STATS. A
5-second timer reverts the display back to current position parameter if no keys presses are detected.
Holding the ENTER key depressed displays the current parameter indefinitely.

Control Sig {Live Control Signal} (Field 4) identifies the value of the analog control signal. The display is 0
-100 % for easy comparison with the Position display.

Control Sig = ‘None’ (Field 5): when parameter signal TYPE does not equal analog.
Low when the current signal is more than 0.5% below Signal Lo.
0-100% Active 4-20 mA signal is applied and is in between Signal Lo and Signal Hi.
High when the current signal is more than 0.5% above Signal Hi.

Unknwn when control signal is not applied.
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General Maintenance

7.0 Maintenance Schedule

Although REXA actuators are designed to be low maintenance, there are some preventative maintenance
steps recommended to maximize the service life of the actuator. A vast variety of maintenance strategies
are deployed globally around the valve automation and process control industry. These strategies are
categorized and can be selected based on evaluating automated valve failures against process safety,
process down time and cost to protect expensive assets. Advanced actuator technologies and proper
maintenance strategy planning can have a significant ROI. The most successfully implemented
maintenance strategy is always application dependent, and it balances down time versus cost.

* Reactive Maintenance (“Run to Fail”, “Corrective Maintenance”)
— Maintenance strategy where assets are operated until a functional failure occurs.

— REXA does not recommend this approach but due to the relatively low required
maintenance REXA actuators perform exceptionally even when not maintained.

*  Preventative Maintenance (“PM”)

— Maintenance based on component replacement and overhauls at fixed intervals
regardless of the equipment’s condition.

— REXA typically recommends the quarterly inspection below and replacing the soft goods
and seals every 2 million full strokes or every 10 million dither strokes. This is considered
a general guideline as specific operating pressure and ambient conditions will cause
variation in maintenance intervals.

+ Condition-Based Maintenance (“CM”, “CBM”)

— Maintenance is deployed based on the condition of the asset by defined condition
thresholds, potentially from sensors and data trends.

*  Predictive Maintenance (“PdM”)

— Utilizes sensors and data trends to determine the condition and deterioration rate of an
asset so maintenance is performed at an optimal time.

7.0.1 Quarterly

Perform a visual inspection of the actuators for damage, correct oil level, obstruction, and hazards. Repair
items found damaged during this inspection in accordance with company procedures. During this
inspection, check the following items at a minimum:

* Visual inspection for damage
* Qil level is correct
NOTE: Ambient temperature swings will affect the oil indicator position.
* Tubing and fittings are tight, not touching or rubbing
» Mounting hardware and fasteners are tight
» Record system stats (strokes, fault codes and gauge pressures)

+ Actuator can hold position without recorrecting
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+ Check for moisture ingression or contaminants under the feedback housing, wire cover, and in the
electronic control enclosure.

» Check control signal surge suppressor indicator color. The indicator will turn red if the power has

experienced a surge event and the suppressor is no longer protecting the circuit.” (red = bad, green = good).
See Figure 44 for details.

&

PLUGTRAB

Figure 44: Indicator Color

7.1 General Specifications

Recommended Fluids and Lubricants

Intended Use Specifications

Operating fluid, all REXA Actuators  [5W-50 Motor Oil

Anti-Seize Compound Bostik Never-Seez® or equivalent
O-ring Lubricant Parker Super-O-Lube or equivalent
Thermal Grease Thermalcote™ or equivalent
Molybdenum Disulfide Grease Mobilgrease® XHP 222 or equivalent
Parts Cleaner ZEP® BRAKE WASH or equivalent

NOTE: For actuators using specialty oil other than 5W-50 motor oil no substitutes are allowed.
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7.2 Tool Requirements

All these common tools may be required during installation and maintenance:

Flashlight

Standard Set of Allen Wrenches
3/16 " Nut Driver

Soft Blow Hammer

Set of Flat Tip Screwdriver

Set of Combination Wrenches

12 ”“ Channel Lock Pliers

Double end hydraulic purge coupling — Remote hydraulic skid actuators with hydraulic hoses

Wire Strippers

Oil Gun with Schrader fill assembly
3/8 “ Nut Driver

Needle Nose Pliers

Wire Cutter

Digital Multimeter

Torque Wrench for connecting valve mounting hardware

7.3 General Specifications

7.3.1 Servo and Stepper Operating Temperatures*

Linear Actuators
Actuator
Construction Standard High Temp.
Temperature | TypelL Linear -5°F to +200°F -30°F to +200°F -76°F to +200°F -5°F to +250°F
1 =
Range Cylinder (-20°C to +93°C) | (-34°C to +93°C) | (-60°C to +93°C) [ (-20°C to 121°C)
TypeC Linear | +10°F to +200°F -10°F to +200°F -76°F to +200°F -5°F to +250°F
Cylinder (-12°C to +93°C) | (-23°Cto +93°C) | (-60°C to +93°C) | (-20°C to 121°C)
Installation 1-inch thermal Heat tracing &
Requirements None insulation? 1-inch thermal None
insulation?
1. High ambient temperatures affect oil viscosity which may affect actuator rated output.
2. These items are not supplied by REXA.
REXA Xpac 3- Installation & Operation Manual Page 72 of 350




Chapter 7: General Maintenance

Rotary Actuators and Drives
Actuator
Construction Standard High Temp.
Temperat|11re Type R +10°F to +200°F -10°F to +200°F -76°F to +200°F -5°F to +250°F
Range Rotary orD (-12°C to +93°C) | (-23°Cto+93°C)| (-60°C to +93°C) | (-20°Cto 121°C)
Drive
Cylinder
Installation 1-inch thermal Heat tracing & Optional High
Requirements Standard oil & insulation? 1-inch thermal Temp.
cartridge heater insulation? Construction

1. High ambient temperatures affect oil viscosity which may affect actuator rated output.
2. These items are not supplied by REXA.

Electronics Temperature Range

Separate Electronic Control Enclosure with CPU, motor driver, power supply, transient protection
and termination.

-40F to 131F (-40C to 55C)

*Temperature limits may be further restricted due to hazardous areas. See Technical Product Bulletin #2.0:
Hazardous Area Approvals for additional information.

7.4 Oil Level Inspection

The REXA Actuator is a sealed, self-contained, hydraulic positioning system in which oil is pumped from
one side of a double acting cylinder to the other. A thermal expansion chamber provides a source of
makeup oil and is an integral component within the module. As the size of the actuator cylinders
increases so does the need for additional make up oil, therefore larger systems will have external
auxiliary expansion chambers in addition to the standard internal thermal expansions chamber.

The thermal expansion chamber is pressurized above atmosphere and air purged. This eliminates oxygen
from contacting the oil and ensures there is no potential for ingress or contamination into the thermal
expansion chamber. This design provides the maximum protection against oil breakdown. Since the
hydraulic system is sealed and spring-loaded, it is also unaffected by the orientation in which the actuator
is installed.

A periodic, visual inspection of the REXA Xpac Actuator is required to verify that the hydraulic system has
not been compromised for any reason. Any external signs of a major oil leak or repeated refilling of the
unit will indicate damage to the actuator that will require servicing of the unit and investigation for a cause.
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7.4.1 Oil Indicator

There is an oil level indicator on the actuator body located on the same face as the motor shown in Figure
45A, Figure 45B, and Figure 45C. It is used to display the oil level within the actuator. The indicator is a
silver rod with a scale beside it reading “Hot”, “Ok” and “Add”. As the unit cools down and heats up the
indicator will move in and out. At 70 °F the indicators ideal position will be in the middle of the “Ok” region.
The unit may be indicating near the “Add” limit if the ambient temperature is lower and will indicate in the
“Hot” region if the ambient temperature is elevated. The thermal expansion chamber volume has been

sized for 110 °F temperature swings.

Figure 45A: Add Oil Figure 45B: OK Figure 45C: Hot

Larger units will require additional make up oil and an external thermal expansion chamber will be
plumbed in series with the internal thermal expansion chamber. There are two designs of external
auxiliary expansion chamber: (A) spring loaded legacy external thermal expansion with oil level indicator;
(B) nitrogen precharge external thermal expansion chamber.

7.4.2 Nitrogen Charged External Thermal Expansion Chamber & Accumulator Fail-Safe Units

The bottle style nitrogen charged external thermal expansion chamber, as illustrated in Figure 46, is used
in large actuator units and on accumulator fail-safe unit.

Figure 46: External Thermal Expansion Chamber
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systems.

Another visual indicator of oil level within the system is by
Figure 47A: Pressure Gauge  reading the pressure gauge on either the power
module or in line with the nitrogen charged external
expansion chamber. On typical non-accumulator
systems with the nitrogen charged external expansion chamber, the pressure
gauge should read between 70 psi to 80 psi. See Figure 47A for details. On
typical accumulator fail-safe systems with the nitrogen charged external
expansion chamber, the pressure gauge should read between 20 psi to 40 psi.

See Figure 47B for details.

FILL WITH 5W-50 Q

SYNTHETIC OIL

s L
-

Figure 48: QOil Fill Sticker Locator

REXA Xpac 3- Installation & Operation Manual

The nitrogen charged external expansion chamber provides make up oil volume for
\ non-accumulator fail-safe systems and provides both make up oil volume as well as
| oil volume for the Online Accumulator Recharge (OAR) module to charge high

| pressure oil in the accumulator bottle on accumulator fail-safe and/or accumulator
/ surge systems. There are two different oil level indications on these types of
system. Visual oil level indication can be seen on the PM oil level indicator rod as
shown in Figure 45A, Figure 45B, and Figure 45C. Typically, the PM oil level
indicator is fully extended as in Figure 45C during normal operation of these

Figure 47B: Pressure Gauge

7.4.3 Oil Fill Requirements

NOTE: 5W-50 motor oil is recommended as it has the widest
viscosity range, but other motor oil of fully synthetic quality may be
used.

If the addition of oil is required, it should be filled with 5W-50 motor
oil. See the oil fill sticker shown in Figure 48 for more details. Special
applications may require different types of oil such as biodegradable /
environmentally friendly types of oils or oils suitable in pure oxygen
environments. The actuator does not need to be taken out of service
when adding oil.

REXA actuators are filled through a standard Schrader-style fill valve
located on the power module. Refer to Figure 13 in Section 2.4.1 for
locator details. Use any oil gun equipped with an adapter Schrader-
style fitting. REXA offers several oil fill and bleed kits to simplify this
process.

See Chapter 2: Delivery for details on how to successfully fill a REXA
actuator with oil.
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Thermal Expansion Chamber Settings

With the accumulator fully discharged, the
accumulator pressure gauge must read 0 PSI. Fill
until thermal expansion chamber pressure is

XXX £5 PSI

WARNING: Adding oil to the unit without
verifying the accumulator is at 0 PSI before filling
will cause damage and potential injury or death.

When the accumulator is full @ XXX PSl. The
thermal expansion pressure should be @ XXX £5P5|

7.4.3 Overfilling, Oil Weeping, and Thermal Expansion Chamber

NOTE: Do not oveffill the thermal expansion chamber. While overfilling will not harm the actuator on non-
accumulator units, overfilling will force oil from the thermal expansion chamber via the oveffill protection.
All REXA Xpac Actuators contain a thermal expansion relief valve located next to the output limiting
valves. If slightly overfilled, simply wipe off excess purged oil.

Figure 49: Thermal Expansion Relief
Valve

The thermal expansion relief valve, shown in Figure 49, is built into every REXA Xpac Actuator to allow
the actuator to relieve the thermal expansion chamber of excess oil pressure due to thermal expansion.
Excess oil pressure is 150 psi. Thermal expansion refers to the volumetric changes a fluid, such as ail,
experiences given changes in environmental temperature.
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It is not uncommon to discover trace amounts of residual oil collected around the thermal expansion
chamber of a valve if the unit has been overfilled. This residual oil is typically the result of oil weeping
from the overfill protection as the ambient temperature increases causing the oil to expand. As previously
mentioned, the actuator is a closed-loop hydraulic system, and any increase in oil volume will be purged.
On large oil volume actuators REXA adds an external auxiliary expansion chamber to compensate for the
greater volume of oil that may expand due to increases in ambient temperature.

If the temperature is lowered, the auxiliary expansion chamber indicator will retract as the oil volume
decreases. Oftentimes, users will mistake the indicator retraction as a sign that the actuator has lost oil
due to a service issue. If a user adds oil to the actuator at this time, oil will likely purge out of the thermal
expansion valve upon an eventual rise in ambient temperature. It is when oil is evidently leaking, or
collected in large amounts somewhere on, or dripping off, a REXA Xpac Actuator that a service-related
issue is likely, and oil filling is needed. For this reason, we ask users to perform periodic inspections with
ambient temperature changes in mind.

NOTE: Refer to Troubleshooting section in TS&R manual for weeping oil from thermal expansion module.
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Product Compliance

INFORMATION

Inclusion of the following symbols indicates that the supplied REXA actuator complies with applicable
standards:

@_ For the U.S. and Canada: A CSA mark with the indicators “C” and “US” means that the product is
== certified for both the U.S. and Canadian markets, to the applicable U.S. and Canadian standards.

CLASS I DIVISION 2 GROUPS A,B,C and D
CLASS | DIVISION 1 GROUPS C AND D

IECEx scheme is a single globally accepted certification framework based on ISO and IEC
- International Standards relating to Equipment, Services and Persons in areas relating to Explosive
Atmospheres.

ZONE 1: Ex db [ia lIC Ga] lIB T3 Gb
ZONE 2: ExeclICT3Gec and ExecliaGb]lIC T3 Gc*
*NOTE: For Zone 2, [ia] is optional when the actuator assembly is located in Zone 1.

The ATEX Directive 2014/34/EU covers equipment and protective systems intended for use in

@ potentially explosive atmospheres. The Directive defines the essential health and safety
requirements and conformity assessment procedures, to be applied before products are placed on
the EU market.

zoNE1: € 112(1)G Ex db [ia IC Ga] B T3 Gb
zoNe2: € n3GExeclic T3 Ge and € 13(1)6 Ex ec [ia Ga] IC T3 Gc

NOTE: For IECEx and ATEX, the ‘X’ marking following the certificate number is used as a means
of identifying that essential information for the installation, use and maintenance of the equipment
must be followed as detailed in the following sections.

1— Ordinance No. 115 From INMETRO establishes the criteria and procedures for assessing the conformity of
electrical equipment for explosive atmospheres in Brazil
INMETRO ZONE 1: Ex db [ia IIC] IIB T3

ZONE 2: Ex eclIC T3 Gc

applicable Directives for hazardous protection concepts as well as the Essential Health & Safety
Requirements.

c € This mark indicates that the product is certified for European markets and complies with the

KCS mark for South Korea indicating compliance for Zone 1 explosion proof electrical equipment.
[E Exdb[iallC]IIBT3 -40°C < Ta < 65°C for Actuator and -40°C < Ta < 60°C for Electronics
S

KTL 21-KA4B0O-0161X KTL 21-KA4B0O-0162X
KTL 21-KA4B0O-0163X KTL 21-KA4BO-0164X
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Applicable Standards: 18- &5 11A| X[2020-33%
e AKX ALE U RXEsZ OIS HO| XX Rz E HHET|7| K|
KS C IEC 60079-14Z [I}2}0f &t

TPB-1.0 Rev 2 1-2



Technical Product Bulletin #1.0

SPECIFIC CONDITIONS OF USE (Zone 1)
IECEx CSA 16.0041X and SIRA 17ATEX1231X

General

1. The design and construction of the systems shall be strictly in accordance with the description,
condition and drawings as mentioned in the Test Reports.
Ambient Temperatures below -10°C: use field wiring suitable for minimum ambient temperature
Cable entry devices and blanking elements shall be certified for protection type “d”; suitable for IP
ratings and correctly installed.
Unused apertures shall be closed with suitable blanking elements.
End User shall ensure adequate earthing or equipotential bonding is suitable for the installation of the
metallic conduit.

6. Flamepath joints are not for repair

X3 Electronic Assembly

7. Electronic enclosures shall be positioned such that the risk of impact to the window is low.
8. CONDUIT ENTRY SEALS: When conduit is used, end user shall seal all Electronic Enclosure 2" NPT and
%" NPT conduit ports within 50.8mm [2.0”] of entry using listed fittings and sealing compounds.

9. FASTENERS: only M16X2.0X60MM Stainless Steel hex bolts are to be used. 6g/6H with min yield strength 450Mpa.
10. FUSE REPLACEMENT table is as follows:

FUSE REPLACEMENT TABLE

System Description Standard Fuse (A) Alternate Configuration with 1/3c | Alternate Fuse Type
OAR Fuse (A) Configuration
with Full D OAR
Fuse (A)
D Module, 230 VAC 10 15 20
B Module, 115 VAC 6 12 N/A
C Module, 115 VAC 10 16 N/A TypeaM
2C Module, 115 VAC 16 NA N/A 500V
1/2D Module, 230 VAC | 6 10 15 IR 120kA
10mm x 38mm
1/2D Module, 115 VAC 10 20 25
B Module, 230 VAC 4 8 10
C Module, 230 VAC 6 10 12
2C Module, 230 VAC 8 NA NA
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®

X2 or X3 Actuator Assembly

11. CONDUIT ENTRY SEALS: When conduit is used, end user shall seal all Actuator 72" NPT and %" NPT
conduit ports within 457mm [18.0”] of entry using listed fittings and sealing compounds.

12. SURFACE CLEANING: Actuator Assembly includes a non-metallic outer protective coating which
may be cleaned with a damp cloth.

13. FASTENERS: shall be replaced only with the corresponding grade of fastener as follows:

ACTUATOR FASTENERS REPLACEMENT TABLE

Stepper Motor Mounting Screws (secures motor to power module)
« US SHCS 1/4-20UNC-2A X 0.875
« Material is 316SS
*  MinYield Strength =207 Mpa [30ksi], Min Tensile Strength=517MPa [75ksi]

Servo Motor Mounting Screws(secures motor to power module)
+ US SHCS 1/4-20UNC-2A X 1.25
« Material is 316SS
«  MinYield Strength =207 Mpa [30ksi], Min Tensile Strength=517MPa [75ksi]

Latch Cover Hex Bolt (secures threaded cover onto power module)
« US SHCS 1/4-20UNC-2A X 5/8
« Material is 316SS
*  MinYield Strength =207 Mpa [30ksi], Min Tensile Strength=517MPa [75ksi]

14. Flamepath joints are not intended for repair.

Conditions when installed with the 70 Series GO Switch with Connection Head:

15. All terminal screws, used and unused, shall be fully tightened down by the end user

16. No more than one single or multi-stranded lead shall be connected to the terminal unless multiple conductors
have been joined in a suitable manner, e.g. two conductors into a single insulated bootlace ferrule, or any method
indicated on the terminal certificate

17. All terminals, and accessories such as cross-connectors, shall be installed in accordance with the terminal
manufactures instructions. Topworx Incorporated will supply the relevant terminal manufacturer’s instructions with
each assembly covered by this certificate.

18. The maximum voltage and current shown on the rating label must not be exceeded.

19. When connecting conductors of cross section below the maximum 2.5mm?2 allowed for the terminal then the

maximum amps per pole must be reduced inline with the maximum amps permitted for a terminal equivalent to the
conductor size fitted.
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SPECIFIC CONDITIONS OF USE (Zone 2)
IECEx CSA 17.0013X and SIRA 17ATEX4360X

General

1. Ambient Temperatures below -10°C: use field wiring suitable for minimum ambient temperature.

2. Cable glands, blanking elements, adaptors and conduits shall match the equipment marking to maintain the type
of protection and ingress rating.

3. End User shall ensure adequate earthing or equipotential bonding is suitable for the installation of the
metallic conduit.

X3 Electronic Assembly

4. SUPPLY DISCONNECT DEVICE: End User shall provide a Supply Disconnect Device with the proper
rating to comply with IEC61010. The supply disconnecting device shall disconnect (isolate) the Electronic
Enclosure / Actuator from the power supply source when engaged.

5. TRANSIENT SUPPRESSION DEVICE: End user shall provide transient suppression of the supply
terminals limiting to 140% of the rated supply.

6. Electronic enclosures shall be positioned such that the risk of impact to the window is low.

7. LITHIUM CELL: shall be replaced by certified REXA service personnel using only the following type of
cell:

a. Panasonic BR2330, Lithium Poly-Carbon Monofluoride (BR) Coin Cell. Rated 255mAh @ 3.0V.
Operating Ambient: -30°C to 85°C.

8. GO LIMIT SWITCH OPTION shall not be connected to a circuit with a maximum available short
circuit current > 10kA.

a. An external earth bonding connection may be maintained using a grounding bushing with external lug.

9. FUSE REPLACEMENT table is as follows:
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ATEX/IECEx Locations Fuse Replacement / Identification
Alternate
REXA REXA Standard AIt_ernatc_e Configuration
Actuator | Phase Power Fuse Configuration with Full D Fuse Tvpe
Input ~) Module A with 1/3C OAR OAR yp
Voltage Size Fuse(A) Fuse (A)
B 6 12 N/A
(o] 10 16 N/A
115VAC 1 Dual C 16 N/A N/A
1/2D 10 20 25
Dual 1/2D 20 N/A N/A
B 4 8 10 TypeaM
500V
c 6 10 12 IR 120kA
230 VAC 1 1/2D 6 10 16
Dual 1/2D 10 N/A 20
D 10 16 20
Dual D 20 N/A 32
D,P9 20 N/A 25
TypeaM
230 VAC 3 690V
D,P40 50 N/A N/A IR 80KA
22mm x 58mm

X2 or X3 Actuator Assembly

10. SURFACE CLEANING: Actuator Assembly includes a non-metallic outer protective coating which
may be cleaned with a damp cloth.

11. THERMAL INSULATION: End user shall supply 1.0” (25.4mm) thick insulation below operating
temperatures of -12°C for the Valve Position Monitor (VPM) used on the Rotary Actuators

TPB-1.0
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12. FASTENERS: shall be replaced only with the corresponding grade of fastener as follows:

Stepper Motor Mounting Screws (secures motor to power module)
« US SHCS 1/4-20UNC-2A X 0.875
e Material is 316SS
«  MinYield Strength =207 Mpa [30ksi], Min Tensile Strength=517MPa [75ksi]

Servo Motor Mounting Screws (secures motor to power module)
+ US SHCS 1/4-20UNC-2A X 1.25
+ Material is 316SS
*  MinYield Strength =207 Mpa [30ksi], Min Tensile Strength=517MPa [75ksi]

Latch Cover Hex Bolt (secures threaded cover onto power module)
+ US SHCS 1/4-20UNC-2A X 5/8
« Material is 316SS
*  MinYield Strength =207 Mpa [30ksi], Min Tensile Strength=517MPa [75ksi]
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SPECIFIC CONDITIONS OF USE (Zone 2 Electronics paired with Zone 1 Actuator)
CSANe 23ATEX1094X

General

1.

2.

Ambient temperatures below -10°C: use field wiring suitable for minimum ambient temperature

Cable glands, blanking elements, adaptors and conduits shall match the equipment marking to maintain the type
of protection and ingress rating.

End User shall ensure adequate earthing or equipotential bonding is suitable for the installation of the
metallic conduit

X3 Electronic Assembly (Zone 2)

4.

10.

SUPPLY DISCONNECT DEVICE: End User shall provide a Supply Disconnect Device with the
proper rating to comply with IEC61010. The supply disconnecting device shall disconnect (isolate)
the Electronic Enclosure / Actuator from the power supply source when engaged.

TRANSIENT SUPPRESSION DEVICE: End user shall provide transient suppression of the supply
terminals limiting to 140% of the rated supply.

Electronic enclosure shall be positioned such that the risk of impact to the window is low.

Cable glands, blanking elements, adaptors and conduits shall match the equipment marking to maintain the type
of protection and ingress rating.

For the optional “Go Limit Switch” an external earth bonding connection may be maintained using a grounding
bushing with external lug.

LITHIUM CELL: shall be replaced by certified REXA service personnel using only the following type of
cell:

a. Panasonic BR2330, Lithium Poly-Carbon Monofluoride (BR) Coin Cell. Rated 255mAh @ 3.0V.
Operating Ambient: -30°C to 85°C.

FUSE REPLACEMENT table is the same table used in the section above per Zone 2 certificate
IECEx CSA 17.0013X.
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Cce

EU Declaration of Conformity

We, REXA Inc.,

Hereby declare under our sole responsibility, the following products to be in compliance by design
according to the relevant essential health and safety requirements and harmonized standards mentioned.
The Technical File may be produced by our EU representative below. In case of alteration of the product,
not agreed upon by us, this declaration will lose its validity.

Manufactured: 200 Canopy Drive
Middleborough, MA 02346 USA

EU Authorized Representative: Koso Parcol Via Isonzo, 2 - 20039 Canegrate (Milan) Italy
Contact: Stefano Conti (Engineering Manager)
Telephone: +39 033141311 Fax: +390331404215

Brand Name: /EX\

Product Description: X-Pac, X2 and X3 Series Electraulic (Self-Contained Electro-Hydraulic) Actuator
and Drive Systems

Models: Linear, Rotary and Drive Units
Servo or Stepper Units

Applicable Directives: Machinery Directive 2006/42/EC including Low Voltage Directive (LVD)
2014/35/EU

Electromagnetic Compatibility Directive (EMC) 2014/30/EU

Pressure Equipment Directive (PED) 2014/68/EU; applies where applicable, to
accumulator systems

Radio Equipment Directive (RED) 2014/53/EU; applicable to optional Bluetooth
feature

RoHS Directive EU 2015/863; met by design, by exclusion of hazardous /
restricted substances

Applicable Harmonized Standards:

Health/Safety: Machinery Directive 2006/42/EC Annex |, EN60204-1:2018,
EN ISO 12100:2010

EMC: EN61326-1:2013, EN61000-6 Part -2:2005 and -
4:2007+A1:2011; EN55011:2016+A1:2017

PED: Directive 2014/68/EU; designed as ‘Sound Engineering
Practice’ Equipment
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EU Declaration of Conformity c E
@ According to: Directive 2014/34/EU
We, REXA Inc.,

Hereby declare under our sole responsibility, the following products to be in compliance by design
according to the relevant essential health and safety requirements and harmonized standards mentioned.
The Technical File may be produced by our EU representative below. In the event of alteration of the
product, not agreed upon by us, this declaration will lose its validity.

Manufactured: 200 Canopy Drive
Middleborough, MA 02346 USA

Brand Name: /EX\

Product Description: Electraulic (Self-Contained Electro-Hydraulic) Actuator and Drive Systems;
X3 Electronic Assembly and X2 or X3 Actuator Assembly

Models: Linear, Rotary and Drive Units
Servo or Stepper Units

Designation: C € @ I (2)1G Ex db [ia IC Ga] IIB T3 Gb -40C <Ta<65C
Certificate: Sira 17ATEX1231X issued by CSA Group NB #2813

Applicable Directives: Machinery Directive 2006/42/EC including,
Low Voltage Directive (LVD) 2014/35/EU
Electromagnetic Compatibility Directive (EMC) 2014/30/EU
Equipment for use in potentially explosive atmospheres,
(ATEX) Directive 2014/34/EU
Pressure Equipment Directive (PED) 2014/68/EU; applies where applicable, to
accumulator systems
Radio Equipment Directive (RED) 2014/53/EU; applicable to optional
Bluetooth feature
RoHS Directive EU 2015/863; met by design, by exclusion of hazardous /
restricted substances
Applicable Harmonized Standards:

Health/Safety: Machinery Directive 2006/42/EC Annex |, EN60204-1:2018, EN ISO 12100:2010

EMC: EN61326-1:2013, EN61000-6 Part -2:2005 and -4:2007+A1:2011;
EN55011:2016+A1:2017

ATEX: EN IEC 60079-0:2018; EN 60079-1:2014; EN 60079-11:2011

PED: Directive 2014/68/EU; designed as ‘Sound Engineering Practice’ Equipment
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@ EU Declaration of Conformity c E
According to: Directive 2014/34/EU

We, REXA Inc.,

Hereby declare under our sole responsibility, the following products to be in compliance by design
according to the relevant essential health and safety requirements and harmonized standards mentioned.
The Technical File may be produced by our EU representative below. In the event of alteration of the
product, not agreed upon by us, this declaration will lose its validity.

Manufactured: 200 Canopy Drive
Middleborough, MA 02346 USA

Brand Name: /EX\

Product Description: X2 and X3 Series Electraulic (Self-Contained Electro-Hydraulic) Actuator and
Drive Systems

Models: Linear, Rotary and Drive Units
Servo or Stepper Units

Designation: c e @ 3G ExecllC T3 Gec -40C<Ta<65C
Certificate: SIRA 17ATEX4360X issued by CSA Group NB #2813
C€ € 13(1)GExec[iaGallIC T3 Ge -40C < Ta< 55C
Certificate: CSANe 23ATEX1094X issued by CSA Group NB #2813

Applicable Directives: Machinery Directive 2006/42/EC including,
Low Voltage Directive (LVD) 2014/35/EU

Electromagnetic Compatibility Directive (EMC) 2014/30/EU

Equipment for use in potentially explosive atmospheres,
(ATEX) Directive 2014/34/EU

Pressure Equipment Directive (PED) 2014/68/EU; applies where applicable, to
accumulator systems

Radio Equipment Directive (RED) 2014/53/EU; applicable to optional
Bluetooth feature

RoHS Directive EU 2015/863; met by design, by exclusion of hazardous /
restricted substances

Applicable Harmonized Standards:
Health/Safety: Machinery Directive 2006/42/EC Annex |, EN60204-1:2018, EN ISO 12100:2010

EMC: EN61326-1:2013, EN61000-6 Part -2:2005 and -4:2007+A1:2011;
EN55011:2016+A1:2017

ATEX: EN IEC 60079-0:2018, EN 60079-11:2012, EN 60079-15:2010

PED: Directive 2014/68/EU; designed as ‘Sound Engineering Practice’ Equipment
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Declaration of Noise Emission

The REXA inc., Model REXA Electraulic™ Actuator System Sound Pressure Levels per EN ISO 11202 is

as follows:

Model No: As above Serial No: On Nameplate Year of Construction: 2017

Operating Idle
LpAm (Operator Position) 81dB (A) 66 dB (A)
Lpam (Bystander Position) 84 dB (A) 67 dB (A)
Peak C-weighted instantaneous SPL in the Operator's 88 dB (c) -
position Lpc peak
Sound power emitted where the equivalent continuous A- 8.8 Bel -
weighted SPL exceeds 80 dB (A).
The average difference between the extraneous noise Lyam A =16 dB (A)
level and the sound intensity level at each measuring point
is:
Ambient Correction Factor K3A calculated according to EN 4 dB( A)
ISO 11204 Appendix A.

Measurements were made at a height of 1.5 m and 1 m from the Operator Position and all
four sides of the equipment.

The figures quoted are emission levels and are not necessarily safe working levels. While
there is a correlation between the emission and exposure levels this cannot be used reliably
to determine whether or not further precautions are required.

Factors that influence the actual level of exposure of the workforce include characteristics of
the work room, the other sources of noise, etc. such as the number of machines and other
adjacent processes. Also, the permissible level of exposure can vary from country to country.

This information, however, will enable the user of the machine to make a better evaluation of
the hazard and risk.

REXA Inc.

200 Canopy Drive
Middleborough, MA

USA
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Waiver Of Translations Agreement

We, REXA Inc.,

Hereby declare exclusion of the responsibility at the time of sale to provide translated documentation of
REXA products. This includes and is not limited to the following documents:

Installation and Operation Manual (IOM)
Interconnect, layout and wiring schematics and drawings.

Technical Service and Repair Manual

This document also waives the responsibility of translations of the following system components and
markings:

Human Machine Interface (HMI Keypad Display) textual read-out of system parameters and status
display

Modification of keypad display symbols to ISO characters
Internal labeling and identification symbols and statements

Individual wire and component marking identification is not required. The fully assembled factory wired
panel is only serviced by REXA personnel and not the end user. However, end - user terminations are
readily identified.

Translations of the above mentioned may be made by the end user and/or the authorized representative
listed on this document. Any of which may be translated must bear the statement ‘Translation of Original
Instructions’ within the document(s) header or footer.

EU Authorized Representative: Koso Parcol Via Isonzo, 2 - 20039 Canegrate (Milan) Italy
Contact: Stefano Conti (Engineering Manager)
Telephone: +39 033141311 Fax: +39 0331404215
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@ [EEEE waiver of Main Supply Disconnect/Emergency Stop Agreement  ( €

We, REXA Inc.,

Hereby declare it the responsibility of the installer of this equipment to provide a suitable disconnect for the
Control Panel supplying power to the system.

The disconnect must:

1) Be suitable for the Voltage and Full Load Ampere Rating of all downstream equipment supplied
by the Panel.
2) The supply disconnecting device shall be one of the following types:
a. Switch-disconnector with fuses, in accordance with IEC 60947-3, utilization category AC-23B
or DC-23B.
b. As above, except one that has an auxiliary contact that in all cases causes switching devices
to break the load circuit before the opening of the main contacts of the disconnector.
c. Adcircuit breaker suitable as an isolation device per IEC 60947-2
d. Any other switching device in accordance with an IEC product standard that also meets the
isolation requirements of IEC 60947-1 and is appropriate for on-load switching of the largest
motor or other inductive loads.

3) Be approved for use as a disconnect for the country in which the system is installed.

4) Be provided with a Lock Out Tag Out capability in the Off (Down) position.
5) The Handle must be RED in color to indicate it is suitable as an E-Stop device.

If assistance is required in specifying an appropriate device, please contact our engineering department
for recommendations.
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Hazardous Area Approvals

CSA (Canadian Standards Approval) for North America Hazardous Areas
Class 1 Division 2 Groups A, B, C,and D
Available units: All units in Table 1

Protection method: Non-incendive (non-sparking), limitations of surface temperatures

Class 1 Division 1 Groups C and D
Available units: C, 2C, D, and Dual D in Table 1

Protection Method: Explosion proof and intrinsically safe (feedback)

CSA Operating Temperature Ranges

Electronic Control
REXA Power Module Enclosure
Temperature’

Actuator Assembly Duty

Temperature Cycle T-Code Actuator

B Stepper—115 VAC
B Stepper — 230 VAC
Dual B Stepper— 115 VAC
Dual B Stepper — 230 VAC
C Stepper—115 VAC
C Stepper —230 VAC ('_1%?%16%2;
Dual C Stepper— 115 VAC
Dual C Stepper —230 VAC T32
1/3C Stepper — 24 VDC
Dual 1/3C Stepper — 24
VDC
1/2D Servo— 115 VAC
1/2D Servo—230 VAC
Dual 1/2D Servo— 115
VAC
Dual 172D Servo— ~40F to 176F
230 VAC (-40C to 80C)
D Servo—-115VAC
D Servo—230 VAC
Dual D Servo—230 VAC
D,P9 Servo—-230 VAC D=100%
D,P40 Servo— 230 VAC -40F to 121F -40F to 140F P9 & P40
(-40C to 50C) (-40C to 60C) Booster =
D,2P40 - 230 VAC 31.8%
1. Electronic control enclosure rated T3C except 1/3C which is rated T3.
2. Alternatively rated T5 with -40C to 50C and 60% duty cycle

T4

100%
-40F to 131F
(-40C to 55C)

T4

T3C
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IECEx and ATEX Hazardous Areas
Ex113GExecllICT3
Available units: All units in Table 2

Protection method: Ex ec (non-sparking), limitations of surface temperatures
Ex112(1)G Ex db [ia lIC Ga] lIB T3 Gb

Available units: C, 2C, D, and Dual D in Table 2

Protection Method: Ex d Flameproof and Ex ia intrinsically safe (feedback)

IECEx and ATEX Operating Temperature Ranges

Electronic Control Actuator T-Code Actuator
REXA Power Module Enclosure Assembly Duty Cycle and Electronic
Temperature Temperature Control Enclosure

B Stepper— 115 VAC

B Stepper — 230 VAC

Dual B Stepper—115 VAC

Dual B Stepper — 230 VAC

C Stepper— 115 VAC

C Stepper — 230 VAC

Dual C Stepper— 115 VAC

Dual C Stepper—230 VAC

1/3C Stepper —
24 VDC

Dual 1/3C Stepper — -40C to 55C -40C to 65C 100%
24 VDC

1/2D Servo— 115 VAC T3

1/2D Servo — 230 VAC

Dual 1/2D Servo —
115 VAC

Dual 1/2D Servo —
230 VAC

D Servo-115 VAC

D Servo —-230 VAC

Dual D Servo—-230 VAC

D,P9 Servo—-230 VAC D = 100%
P9 & P40

D, P40 Servo— -40C to 50C -40C to 60C Booster =
230 VAC 31.8%
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Hazardous Location Model Designations
(Ex: X3L2000-2-B-P-C2)
C1="Zone 1 or Class 1 Division 1, Groups C, D, Explosion protected actuator only.

C5=Zone 1 or Class 1 Division 1, Groups C, D, Explosion protected actuator and Zone 2 or Class 1
Division 2, Groups A, B, C, D electronics

C6 = Zone 1 or Class 1 Division 1, Groups C & D Explosion protected actuator and electronics
C2 = Zone 2 or Class 1 Division 2, Groups A, B, C, D actuator and electronics

CA=Zone 2 or Class 1 Division 2, Groups A, B, C, D actuator only

CE Marking:
REXA product lines are available optionally CE marked indicating compliance with the applicable

European Directives and the applicable Harmonized Standards.

IECEx Marking:
REXA quality systems and products have been evaluated by a notified body for compliance with the

relevant IEC standards. Product can be optionally marked for Zone 1(Ex d) or Zone 2 (Ex ec) and backed
by a notified body certificate.

ATEX (European Explosive Atmospheres):
REXA product lines have been evaluated in accordance with the ATEX Directive. Products can be
supplied for Zone 1 or Zone 2 and backed by a notified body certificate.

INMETRO:
REXA product can be optionally marked for Brazil markets for either Zone 1 or Zone 2 making use of the
IECEX certificates and alternately can be built using the CSA Division 2 certificates.

KCS Mark:
By leveraging the REXA IECEx Zone 1 certificates REXA can also optionally mark the following products
for South Korea:

Full D, 230V Linear or Rotary and C Stepper 115V or 230V Linear or Rotary.
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Linear Mechanical Limit Switches

The mechanical limit switches are independent devices installed on the yoke of the linear units. Electrical
connections are made directly to the switches independent of REXA electronic control enclosure. Position
will be indicated regardless of actuator power status.

Linear Series
Quantity: 2 or 4

Type: Single Pole, Double Throw (SPDT), Form C.
Rating: 5 amp @ 24 VDC, 0.5 amp @ 125 VDC,
10 amp @ 110 VAC - resistive

Differential Travel (Hysteresis): 5/16”

Environmental: NEMA 4, FM/CSA CL.I, DIV.1 & 2, GRP.
A, B, C &D.

Connection: ¥2"-14 NPT, screw terminals

MPT Cobis
Fitting

Optional DPDT Limit Switches

Quantity: 2 or 4

Mounting Screws

Type: Double Pole Double Throw (DPDT), Form CC
Rating: 3 amp @ 24 VDC, 0.5 amp @ 125 VDC,

10 amp @ 110 VAC - resistive

Differential Travel (Hysteresis): V4"

Linear Limit Switches

Environmental: NEMA 4, FM/CSACL.l,DIV.1 &2,
GRP. A, B, C&D.

Connection: ¥2"-14 NPT, screw terminals

Limit Switch Wiring

Remove the access plate by unscrewing the four slotted screws on the bottom of the unit. Thread the cable
through the 2" NPT fitting and connect to the appropriate Normally Open (NO), Normally Closed (NC) and
Common (C) screw terminals. The cable should be grounded in accordance with Local and National
Electrical Code. Make sure that the gasket is in place and tightly seal the cauvity.

Limit Switch Adjustment
Loosen the two mounting screws approximately 1% to 2 turns and slide the entire switch to the required
position. Securely retighten the screws.
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Rotary Mechanical Limit Switches

Rotary Valve Position Monitor (VPM)

The Rotary Valve Position Monitor (VPM) or Feedback assembly
consists of an Aluminum housing containing a non-contacting
(Touchless) analog sensor. The sensor is coupled to the rotary cylinder by
means of a magnetic induction and transmits the actuator position to the
actuator.

The Rotary Valve Position Monitor (VPM) has one (1) sensor and up to four
(4) optional SPDT Rotary Limit Switches:

Rotary Valve Position
Monitor (VPM)

Sensor

The touchless sensor, mounted on a bracket, has 3 wires; Blue/white for
output, Black for ground and Red for supply, all connected to a terminal
block.

Input: 14.8 — 30 VDC Output: 4-20 mA

NOTE: Mechanical hysteresis of switches will be ~5%.

Switches
Type: Hermetically Sealed, Single Pole, Double

Throw (SPDT)

Rating: 3.0 AMPS @ 28 VDC, 1.0 AMP @ 115 VAC
Environmental: CSA/IEC, Class1, Div.2 or Zone 2,
IP66 (NEMA 4),

Connection: Directly via terminal Blocks

Rotary Limit Sensor and
Switches

Rotary Valve Position Monitor Adjustment

Any adjustment to the Rotary sensor will require removing the unit from service. Tag-out and lock-out the
unit for repair in accordance with local procedures. If the actuator has a spring fail-safe option, take note of
the actuator display when the actuator is in the fail position.
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Rotary Wiring

The VPM will have two (2) ports- one (1) 72" NPT and one (1) % " NPT Feedback Wiring for Sensor, Limit
Switch Wiring, and Limit Switch Cams. Remove the cylinder feedback cover (over the cylinder pinion) by
unscrewing. Take care to keep the threads clean and free from damage. Thread the cable through the 34"
NPT fitting and make connections directly to the micro switch terminal strips. The cable should be
grounded in accordance with the Local and National Electrical Code.

Rotary Wiring Feedback Cover

Rotary Adjustment
For adjustment, the Switch Cam can be relocated by loosening the set screw and repositioning. Torque set
screw to 4 in-lbs. using a 3/32” wrench. Make sure that the O-ring gasket is in place and tightly seal the

cavity.

o5 “}’jf:,.jw&‘%\ "
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0O-Ring Gasket
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Electronic Relays

All REXA X3 series actuators have five standard electronic relays:

Relay # | Description Function Active State Active Condition
1 Relay 1 Low Limit Closed Position < Relay 1 Param
2 Relay 2 High Limit Closed Position 2 Relay 2 Param
3 Alarm System Fault Status Open Active Alarm Fault
4 Warning System Fault Status Open Active Warning Fault
Not in Auto System Mode Open Mode = SETUP or LOCAL
5 PST Confirm | PST Completion Status Closed PST successful

NOTE: Relay 5 can only be set to one of the two functions defined.

Limit Switch Relays

Relay 1 is active; indicating the actuator position is at, or below, the value set in parameter Relay 1. Relay
2 is active; indicating the actuator position is at, or above, the value set in parameter Relay 2. Both
parameters can be configured in Setup mode via the Outputs menu.

Alarm and Warning Relay

The Alarm and Warning relays are always in-active (closed) when the actuator operates normally without
any faults and is following the control signal. Once the actuator detects a fault, the Alarm and Warning
Relays open.

When the REXA electronic control enclosure detects a fault but can still operate (i.e. will respond to Control
Signal and trip) the Warning Relay only will open.

If the REXA electronic control enclosure detects a fault but cannot operate (i.e. will not respond to Control
Signal and trip) the Alarm Relay will open. During an Alarm event both the Alarm and Warning relays will
open. Refer to Technical Product Bulletin #5.0: Fault Codes for detailed Warning and Alarm details and the
methods for clearing these Relay states.

Not in Auto/ PST Confirm Relay
This relay output can be configured for either function via the Bluetooth GUI, but by default is set to not in
Auto mode. In this mode when the system is put into Local Man or Setup mode this Relay will open.

NOTE: The Alarm and Warning relay will open during this same mode change event as well.

If this relay is configured for PST Confirm the relay will remain open until a successful PST (Partial Stroke
Time) has been completed. Once a PST test has been started this relay will maintain its last state until the
PST target parameter position has been reached. After reaching this target the PST Confirm relay will
open and remain open until the actuator has motored back to the 100% position. Once this target is
achieved the relay will Close to indicate that the test was successful and will remain closed until the next
PST test is executed or the system is reset.
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General Specifications

Quantity: 5 (2 Limit, 1 Warning, 1 Alarm, & 1 Not-In-
Auto/ PST Confirm)
Type: Solid State Relay
Rating: 1 amp @ 200 VAC/VDC - Resistive
Turn On Time: <4 mS
Differential Travel (Hysteresis): 0.1%
Connection: Terminal Block
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Fault Codes

The following are the error messages which appear on line 1 of the display in place of Status:OK when
one or more errors are detected. If more than one error is active, each is displayed at 1 second intervals
rotating and repeating until cleared. Clearing error codes is accomplished as identified in the “Cleared by”
sections which follow below. To fix some of these errors, it may be necessary to refer to the Trouble
Shooting and Repair manual or contact REXA for support.

NOTE: The list below is a general summary of all REXA error codes. Error codes are configuration
dependent and will only occur if your actuator is equipped with the associated hardware.

Display Messages and Meanings:

CS Bad:
Cause:

Indicators:

Cleared by:

MFB_Bad:
Cause:

Indicators:

Cleared by:

Rdnt_FB bad:

Cause:

Indicators:

Cleared by:

FB_Offset:
Cause:

Indicators:

Cleared by:

TPB-5.0

The analog Control Signal is below 2.5 mA,; either the (+) or (-) 15 fail is set, or A/D fail is set.

Alarm and Warning relays open. CS Bad is displayed. Actuator will move to fail-safe
position, if configured to do so.

Self clearing when Control Signal > 2.5 mA, or when 15 fail or A/D fail clears.

The actuator’'s main Feedback is below 2 mA or above 20mA; (+) 15_fail is
set, or A/D fail is set.

Alarm and Warning opens. MFB_Bad is displayed. The actuator will not move.

Self clearing when Feedback > 2 mA or < 20mA, or when 15 fail or A/D fail clears.

The actuator’s redundant feedback is below 2 mA or above 20mA.

Warning Relays open. Rdnt_FB Bad is displayed. Actuator will move. (Only warning if
Redundant Feedback Bad only. Alarm when both MFB Bad and Rdnt FB Bad have
failed. Actuator will not move if MFB_Bad also).

Self clearing when Feedback > 2 mA or < 20mA.

The actuator’s main Feedback and Rdnt FB have a > 10% difference.
FB_Offset is displayed. Actuator will move.

Self clearing when Feedback offset < 7%.
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APres_Low:

Cause:
Indicators:

Cleared by:

APres_Bad:

Cause:

Indicators:

Cleared by:

Accum_Time:

Cause:

Indicators:

Cleared by:

The accumulator pressure is below the value set in parameter Warn Pres.

Warning relay opens. APres_Low is displayed. Actuator continues to operate normally.
Successful Accumulator recharge cycle (Accum Pres > Warn Pres)

The accumulator’s pressure transducer is out of range if the 4 - 20 mA signal is less than
3 mA or greater than 21mA.

Warning relay opens, APres_Bad is displayed. Actuator continues to operate normally, but has lost
the ability to maintain its fail-safe or trip function.

Cleared when transducer signal is greater than 3 mA or less than 21 mA.
The accumulator did not complete a full recharge in time set by Rechrg_Time of
10-999 sec.

Warning relay opens. Accum_Time is displayed and stops the recharge of the
accumulator bottle. Actuator continues to operate normally, but has lost the

ability to maintain its fail-safe or trip function.

Cleared by cycling main power on, by pushing the CPU reset switch or activating the trip
input and then completing a successful Recharge cycle.

OpPres_Bad or CLPres bad:

Cause:

Indicators:

Cleared by:

Stall:
Cause:

Indicators:

Cleared by:

Dir Error:
Cause:

Indicators:

Cleared by:

TPB-5.0

The open or close pressure transducer is out of range if the 4 - 20 mA signal is less
than 3 mA or greater than 21mA.

Warning relay opens, OpPres_Bad or CIPres_Bad is displayed. The actuator
continues to operate normally.

Cleared when transducer signal is greater than 3 mA or less than 21 mA.

After five attempts the actuator was unable to move .1% of stroke within 5 seconds. (Total
time of 25 seconds)

Alarm and Warning relays open. Stall is displayed. The actuator will not move.

Cycling main power on, by pushing the CPU reset switch or any control signal change
which effects movement in the opposite direction of the stall will clear the stall error.
The actuator was detected moving in the wrong direction.

Alarm and Warning relays open. Dir error is displayed. Actuator will not move.

Cleared by cycling main power on, by pushing the reset switch, or entering Setup mode.
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SLC Fb_Bad:
Cause:
Indicators:
Cleared by:

SLC_STOP:
Cause:

Indicators:

Cleared by:

Delta Alarm:
Cause:

Indicators:

Cleared by:

Delta Warn:
Cause:

Indicators:

Cleared by:

Technical Product Bulletin #5.0

The Feedback signal from the Seat Load Cylinder is below 2 mA; (+) 15_fail is set,
or A/D fail is set.

Alarm and Warning opens. SLC FB_Bad is displayed. The actuator will not move.

Self clearing when the SLC Feedback > 2 mA, or when 15 fail or A/D fail clears.

The “Seated” position was reached on the Seat Load Cylinder while the position of the
main cylinder was greater than 1% above Position Lo.

Warning relay opens, and SLC_STOP is displayed. The actuator continues with normal
operation; however, the main cylinder may not seat properly.

Cycling main power on, by pushing the CPU reset switch or any control signal change
which affects movement in the opposite direction of the stop will clear the stall error.

Indicates delta pressure exceeded alarm limit.
Alarm and warning relays open. (Pressure Output is displayed on the Bluetooth GUI).

CPU Reset or any control signal change which effects movement in the opposite direction of
the Delta Alarm. Actuator output returning to below warning range.

Indicates delta pressure exceeded warning limit.
Warning relay open. (Pressure Output is displayed on Bluetooth GUI).

CPU Reset or any control signal change which affects movement in the opposite
direction of the Delta Warn. Actuator output returning to below alarm range.

NOTE: Not applicable if pressure transducers are powered by and wired directly to the DCS.

Clock Bat:
Cause:

Indicators:

Cleared by:

TPB-5.0

Indicates 8-year timer has expired.

Clock Bat displays.

Replace clock battery (located on power board) and reset battery timer in the
CALIBRATE menu by setting New Battery = Yes.
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Invalid PST:
Cause: The actuator was not at 100% when a PST command was initiated.
Indicators: Warning relay open. Inval PST is displayed.

Cleared by: A power cycle, CPU reset, successful subsequent PST event.

PST TimeEsp:
Cause: The time for the actuator to go from 100% to the PST target and back to full open
exceeded the PST time.

Indicators:  Warning relay open. PST Time Elp is displayed.

Cleared by: A power cycle, CPU reset, successful subsequent PST event.

Power Supply Errors:

-5Bad:
Cause: The (-)5-volt power supply is out of range if it exceeds a (+) or (-) 10% error band.
Indicators: Alarm and Warning relays open. -5V_Bad. Actuator will not move.

Cleared by:  CPU will attempt to clear fail error until fault condition is corrected. If condition is not
cleared, refer to TS&R.

+15Bad:
Cause: The (+)15-volt power supply is out of range if it exceeds a (+) or (-) 10% error band.
Indicators: Alarm and Warning relays open. +15V_Bad is displayed. Actuator will not move.

Cleared by: CPU will attempt to clear fail error until fault condition is corrected. If condition is not
cleared, replace Power Board. See TS&R for details.

System Configuration Errors:

Accumulator Conflict: (A_Conflict)

Cause: Sys_Config has a Stepper or Servo already for Online Accumulator.

Indicators: Invalid_Hardware is displayed.

Cleared by: Correct hardware configuration installation, and successful Sys_Config.

No inp bd:

Cause: Signal Type is setto 1 Cont, 2 Cont, or Rdnt CPU = Main or Backup and the contact

input board is not installed or is faulty.
Indicators: Alarm and Warning relays open. No input bd is displayed.

Cleared by: Changing the Signals or Rdnt CPU menu parameter(s), or (with power off) installing the
required board.

TPB-5.0 Rev 1 5-4



Technical Product Bulletin #5.0

Inval_HW:
Cause:

Indicators:

Cleared by:

Inval_SC:
Cause:
Indicators:

Cleared by:

PConflict:
Cause:

Indicators:

Cleared by:

No_PMotor:
Cause:

Indicators:

Cleared by:

Sys_Config has hardware connected that is not a valid configuration.
Inval_HW is displayed

Correct hardware configuration installation, and successful Sys_Config.

Sys_Config has hardware, Motor Drivers and Analog Inputs connected that are nota
valid configuration for the System Software installed.

Inval_SC is displayed

Correct hardware configuration installed, and successful Sys_Config. Cleared by cycling
main power on or by pushing the CPU reset switch.

Sys_Config has discovered 2 Primary Motor Drivers connected, only 1 Primary Motor
Driver allowed.

PConflict (Primary Motor Driver Conflict) is displayed

Correct hardware configuration installed, and successful Sys_Config. Cleared by cycling
main power on or by pushing the CPU reset switch.

Sys_Config has discovered no Primary Motor Driver connected.

No_PMotor (No Primary Motor Driver Installed) is displayed

Correct hardware configuration installed, and successful Sys_Config. Cleared by cycling
main power on or by pushing the CPU reset switch.

Motor Errors:

PSrv_Fit:
Cause:

Indicators:

Setup Mode:

Fault line active from Primary Servo Driver indicating the drive is in a fault state.

PSrv_Flt is displayed. Warning relay opens. Alarm relay opens if no additional

positioning motors are available or operational. The actuator may or may not continue normal
operation depending on actuator construction.

Actuator will move only if additional positioning motors are available.

Local Man Mode: Actuator will move only if additional positioning motors are available.

Auto Mode:
Cleared by:

TPB-5.0

Actuator will move only if additional positioning motors are available.

Depending on the fault the CPU will attempt to reset the drive (PSrvReset) fault error until
fault condition is corrected. Cleared by cycling main power on, pushing the CPU reset
switch or by holding down the ENTER key while in AUTO mode to reset the driver only.
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P_MTRTemp:
Cause: The Primary Servo Motor is over temperature.

Indicators: P_MTRTemp is displayed. Warning relay opens.
Cleared by:  Self clearing once the Primary Servo Motor has returned to normal temperature.

PResCable:
Cause: The Primary Servo Motor Resolver cable has a short or an open.

Indicators: PResCable is displayed. Warning relay opens. Alarm relay opens if no additional positioning
motors are available or operational.

Cleared by: The Primary Servo Motor Resolver cable short or open corrected and power is cycled to

the system or the CPU reset key is pressed. Driver can also be reset by holding down the
ENTER key while in Auto mode.

P_DRV_Temp:
Cause: The Primary Servo Motor Driver is over temperature.

Indicators: P_DRV_Temp is displayed. Warning relay opens.

Cleared by: Self clearing once the Primary Servo Driver has returned to normal temperature.
P_Replc_DRV

Cause: The Primary Servo Motor Driver has a short.

Indicators: P_Replc_DRYV is displayed. Warning relay opens. Alarm relay opens if no additional positioning
motors are available or operational.

Cleared by: The Primary Servo Motor Driver has been replaced.

P MTR-Cable:

Cause: The Primary Servo Motor Power cable has a short or an open.

Indicators: P_MTR-Cable is displayed. Warning relay opens. Alarm relay opens if no additional positioning
motors are available or operational.

Cleared by: The Primary Servo Motor Power cable short or open corrected. Cleared by cycling main power
on, by pushing the CPU reset switch or by holding down the ENTER key while in AUTO mode
to reset the driver only.

P_MTR-Short:

Cause: The Primary Servo Motor has a short.

Indicators: P_MTR-Short is displayed. Warning relay opens. Alarm relay opens if no additional positioning
motors are available or operational.

Cleared by: The Primary Servo Motor has been replaced.
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Dual Servo Faults:

DSrvFlt:

Cause: Fault line from Dual Servo Motor indicating fault state.

Indicators: DSrvFlt is displayed. Warning relay opens. Alarm relay opens if no additional positioning motors are
operational. The actuator may or may not continue normal operation depending on actuator
construction.

Setup Mode: Actuator will move only if additional positioning motors are available.

Local Man Mode: Actuator will move only if additional positioning motors are available.
Auto Mode: Actuator will move only if additional positioning motors are available.

Cleared by: Depending on the fault the CPU will attempt to reset the drive (DSrvReset) fault error until
fault condition is corrected. Cleared by cycling main power on, pushing the CPU reset

switch or by holding down the ENTER key while in AUTO mode to reset the driver only.

DSrvReset:
Cause: At least one motor drive has detected a problem and asserted Drive Fault.
Indicators: DSrvReset is displayed. Warning relay opens.

Cleared by:  End of Reset Signal generation by CPU.

DMTRTemp:
Cause: The Dual Servo motor is over temperature.

Indicators: DMTRTemp is displayed. Warning relay opens.

Cleared by: Self clearing once the Dual Servo motor has returned to normal temperature.

DResCable:
Cause: The Dual Servo Motor Resolver cable has a short or an open.
Indicators: DResCable is displayed. Warning relay opens. Alarm relay opens if no additional positioning

motors are operational.

Cleared by:  The Dual servo Motor Resolver cable short or open corrected and power is cycled
to the system or the CPU reset button is pressed. Driver can also be reset by holding
down the ENTER key while in Auto mode.

D_DRV_Temp:

Cause: The Dual Servo Motor Driver is over temperature.

Indicators: D_DRV_Temp is displayed. Warning relay opens.

Cleared by: Self clearing once the Dual Servo Motor Driver has returned to normal temperature.
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D_Replc_DRV:
Cause: The Dual Servo Motor Driver has a shorted output.

Indicators: D_Replc_DRV is displayed. Warning relay opens. Alarm relay opens if no additional positioning motors
are available or operational.

Cleared by: The Dual Servo Motor Driver has been replaced.

D_MTR-Cable:
Cause: The Dual Servo Motor Power cable has a short or an open.

Indicators: D_MTR-Cable is displayed. Warning relay opens. Alarm relay opens if no additional positioning
motors are operational.

Cleared by: The Dual Servo Motor Power cable short or open corrected. Cleared by cycling main power on,
by pushing the CPU reset switch or by holding down the ENTER key while in AUTO mode to
reset the driver only.

D_MTR-Short:
Cause: The Dual Servo Motor has a short.

Indicators: D_MTR-Short is displayed. Warning relay opens. Alarm relay opens if no additional positioning motors
are operational.

Cleared by: The Dual Servo Motor has been replaced.

Accumulator Servo Faults:

AServoFilt:
Cause: Fault line from Accumulator Servo Motor Drive indicating fault state.
Indicator: Warning relay opens display: AServoFIt. Actuator has lost its ability to maintain its fail-safe or

trip function.

Cleared by: Depending on the fault the CPU will attempt to reset the drive (ASrvReset) fault error until
fault condition is corrected. Cleared by cycling main power on, pushing the CPU reset switch
or by holding down the ENTER key while in AUTO mode to reset the driver only.

Option Feature: Turned on only when a Secondary Servo Booster motor is present when running system

configuration in Setup Mode, and it is configured to be an “Accumulator”.

ASrvReset:
Cause: The Accumulator Servo Motor drive has detected a problem and asserted Drive Fault.
Indicators: ASrvReset is displayed. Warning relay opens.

Cleared by: End of Reset Signal generation by CPU.
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AMTRTemp:
Cause: The Accumulator Servo motor is over temperature.

Indicators: AMTRTemp is displayed. Warning relay opens.

Cleared by: The Accumulator Servo Motor has returned to normal temperature

AResCable:

Cause: The Accumulator Servo Motor Resolver cable has a short or an open.

Indicators: AResCable is displayed. Warning relay opens. Actuator has lost its ability to maintain its fail-safe

or trip function.

Cleared by:  The Accumulator Servo Motor Resolver cable short or open corrected and power is cycled to the
system or the CPU reset button is pressed. Driver can also be reset by holding down the ENTER
key while in AUTO mode.

A_DRV_Temp:
Cause: The Accumulator Servo Motor Driver is over temperature.

Indicators: A_DRV_Temp is displayed. Warning relay opens.

Cleared by: The Accumulator Servo Motor Driver has returned to normal temperature.

A_Replc_DRV:
Cause: The Accumulator Servo Motor Driver has a shorted output.

Indicators: A_Replc_DRV is displayed. Warning relay opens. Actuator has lost its ability to maintain its fail-safe
or trip function.

Cleared by: The Accumulator Servo Motor Driver has been replaced.
A_MTR-Cable:
Cause: The Accumulator Servo Motor Power cable has a short or an open.

Indicators: A_MTR-Cable is displayed. Warning relay opens. Actuator has lost its ability to maintain its fail-safe
or trip function.

Cleared by: The Accumulator Servo Motor Power cable short or open corrected. Cleared by cycling main power

on, by pushing the CPU reset switch or by holding down the ENTER key while in AUTO mode to
reset the driver only.

A_MTR-Short:
Cause: The Accumulator Servo Motor has a short.

Indicators: A_MTR-Short is displayed. Warning relay opens. Actuator has lost its ability to maintain its fail-safe
or trip function.

Cleared by: The Accumulator Servo Motor has been replaced.
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Servo Primary Booster Faults:

SBstFlt:

Cause: The Primary Servo Booster Drive has detected a problem.

Indicators: Warning relay opens. SBstFlt is displayed. The actuator will continue operation
with Primary Servo Motor, with increased stroke time.

Cleared by: CPU will attempt to clear Drv fault error until fault condition is corrected. Cleared
by cycling main power on, pushing the CPU reset switch or by holding down the
ENTER key while in Auto mode to reset the driver only.

SBstRest:

Cause: The Servo Booster Motor drive has detected a problem and asserted Drive Fault.

Indicators: SBstRest is displayed. Warning relay opens.

Cleared by: End of Reset Signal generation by CPU.

SBstMTRTemp:

Cause: The Servo Booster Motor is over temperature.

Indicators: SBstMTRTemp is displayed. Warning relay opens.

Cleared by: Self clearing once the Servo Booster Motor has returned to normal temperature.

SBstResCable:

Cause: The Servo Booster Motor Resolver cable has a short or an open.

Indicators: SBstResCable is displayed. Warning relay opens. The actuator will continue operation with

Primary Servo Motor, with increased stroke time.

Cleared by: The Servo Booster Motor Resolver cable short or open corrected and power is cycled
to the system or the CPU reset button is pressed. Driver can also be reset by holding
down the ENTER key while in Auto mode.

SBstDRV_Temp:

Cause: The Servo Booster Motor Driver is over temperature.
Indicators: SBstDRV_Temp is displayed. Warning relay opens.
Cleared by: Self clearing once the Servo Booster Motor Driver has returned to normal temperature.

SBstReplc_DRV:
Cause: The Servo Booster Motor Driver has a short.

Indicators: SBstReplc_DRV is displayed. Warning relay opens. The actuator will continue operation with
Primary Servo Motor, with increased stroke time.

Cleared by: The Servo Booster Motor Driver has been replaced.
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SBstMTR-Cable:
Cause: The Servo Booster Motor Power cable has a short or an open.
Indicators: SBstMTR-Cable is displayed. Warning relay opens. The actuator will continue operation with

Primary Servo Motor, with increase stroke time.

Cleared by: The Servo Booster Motor Power cable short or open corrected. Cleared by cycling
main power on, by pushing the CPU reset switch or by holding down the ENTER key
key while in Auto mode to reset the driver only.

SBstMTR-Short:
Cause: The Servo Booster Motor has a short.

Indicators: SBstMTR-Short is displayed. Warning relay opens.The actuator will continue operation with
Primary Servo Motor, with increase stroke time.

Cleared by:  The Servo Booster Motor has been replaced.

Dual Servo Booster Faults:

DSBstFilt:

Cause: The Dual Booster Servo Motor drive has detected a problem.

Indicators: Warning relay opens. DSBstFlt is displayed. The actuator will continue operation
with Primary Servo and Primary Booster Motor, with reduced stroke time.

Cleared by: CPU will attempt to clear Dual Servo Booster fault error until fault condition is corrected.
Cleared by cycling main power on, pushing the CPU reset switch or by holding down the
ENTER key while in Auto mode to reset the driver only.

DSBstReset:

Cause: The Dual Servo Booster Motor drive has detected a problem and asserted Drive Fault.

Indicators: DSBstReset is displayed. Warning relay opens.

Cleared by: End of Reset Signal generation by CPU. No RS232 Error Codes for Dual Booster (only
2 connections available).

Primary Induction Drive Faults:

PInducFlt:
Cause: Primary Induction Motor Drive has detected a problem.
Indicators: Warning relay opens. Alarm relay opens if no additional induction motors are

available or operational. PInducFlt is displayed the actuator may or may not
continue normal operation depending on actuator construction.

Cleared by: CPU will attempt to clear the Primary Induction Drive fault error until fault condition is
corrected.
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PindReset:

Cause: The Primary Induction Booster Motor drive has detected a problem and asserted Drive
Fault.

Indicators: PindReset is displayed. Warning relay opens.

Cleared by: End of Reset Signal generation by actuator.

Induction Booster Drive Faults:

IBstFit:
Cause: Induction Booster Motor Drive has detected a problem.

Indicators:  Warning relay opens. IBstFlt is displayed. The actuator may or may not continue normal
operation depending on actuator construction.

Cleared by: CPU will attempt to clear Induction Booster Drive fault error until fault condition is corrected.
IBstReset:

Cause: The Induction Booster Motor drive has detected a problem and asserted Drive Fault.
Indicators: IBstReset is displayed. Warning relay opens.

Cleared by: End of Reset Signal generation by CPU.

Primary Stepper Drive Faults:

PStpFlt:

Cause: Fault line active from the Primary Stepper Drive.

Indicators: Warning relay opens. PStpFlt is displayed. The actuator may or may not continue normal
operation depending on actuator construction.

Cleared by: CPU will attempt to clear reset the drive (PStpReset) until fault condition is corrected.

PStpReset:

Cause: The Primary Stepper Motor drive has detected a problem and asserted Drive Fault.

Indicators: PStpRst is displayed. Warning relay opens.

Cleared by: End of Reset Signal generation by CPU.

Dual Stepper Drive Faults:

DStpFlt:

Cause: At least one motor drive has detected a problem.

Indicators: Warning relay opens. DStpFIt The actuator may or may not continue normal operation
depending on actuator construction.

Cleared by: CPU will attempt to clear DStpFIt error until fault condition is corrected.
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DStpReset:
Cause: The Dual Stepper Motor drive has detected a problem and asserted Drive Fault.
Indicators: DStpRst is displayed. Warning relay opens.

Cleared by: End of Reset Signal generation by CPU.

Accumulator Stepper Drive Faults:

AStpFIt:

Cause: At least one motor drive has detected a problem.

Indicators: Warning relay opens. AStpFlt is displayed. Actuator has lost its ability to maintain its fail-safe
or trip function.

Cleared by: CPU will attempt to clear AStpFIt error until fault condition is corrected.

AStpReset:

Cause: The Accumulator Stepper Motor drive has detected a problem and asserted Drive Fault.

Indicators: AStpReset is displayed. Warning relay opens.

Cleared by: End of Reset Signal generation by CPU.

Solenoid Test Faults:

TstPs1Bad or TstPs2Bad:

Cause: The Test Pressure 1 or Test Pressure 2 transducer is out of range. The transducer is
Considered out of range if the 4-20 mA signal is less than 3 mA.

Indicators: Warning relay opens. TstPs1 or TstPs1 bad is displayed. Actuator continues to operate
normally in Auto mode.

Cleared by: Transducer signal being greater than 3 mA.

TRIP DIS:

Cause: An operator has manually overridden any one of the isolation valves on the trip block

manifold which would prevent the actuator from tripping.

Indicators: TRIP DIS will display in the REXA display and the red trip disabled LED will illuminate.
Warning and Alarm relays open and will not follow changes in control setpoint.
If Redundant Electronics, TRIP DIS will display in the REXA Main and Backup display
and the Main red trip disabled LED will illuminate. The Main electronics Warning and
Alarm relays will open and will no longer follow control setpoint but will recharge the
accumulator. The Backup electronics Warning and Alarm relays will remain closed.
It will take over as the Main and follow changes in control setpoint.

Cleared by: Returning the isolation valves to their fully open position.
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HYD Bypass:
Cause:

Indicators:

Cleared by:

T1 Fail:
Cause:

Indicators:

Cleared by:

T2 Fail:
Cause:

Indicators:

Cleared by:

T3 Fail:
Cause:

Indicators:

Cleared by:

T4 Fail:
Cause:

Indicators:

Cleared by:

Technical Product Bulletin #5.0

An operator has manually overridden the bypass valve for manual operation.
The actuator will no longer follow control setpoint.

HYD Bypass will display in the REXA display. Warning and Alarm relays open.

Returning the bypass valve to its fully closed position.

The automated solenoid test sequence number 1 has failed (T1, Open or T2 pressure <
API Press 1).

T1 Fail will display in the REXA display. Warning relay opens. See Technical Product
Bulletin #20.0: Automated Online Solenoid Testing for solenoid test details.

After correcting the cause of the failure, repeating the solenoid testing will reset the
previous testing failures. Resetting the CPU or cycling power will also eliminate the
active warning.

The automated solenoid test sequence number 2 has failed (T1, Open or T2 pressure
> API Press 2).

T2 Fail will display in the REXA display. Warning relay opens. See Technical Product
Bulletin #20.0: Automated Online Solenoid Testing for solenoid
test details.

After correcting the cause of the failure, repeating the solenoid testing will reset the
previous testing failures. Resetting the CPU or cycling power will also eliminate the
active warning.

The automated solenoid test sequence number 3 has failed (T1, Open or T2 pressure
< API Press 1).

T3 Fail will display in the REXA display. Warning relay opens. See Technical Product
Bulletin #20.0: Automated Online Solenoid Testing for solenoid test details.

After correcting the cause of the failure, repeating the solenoid testing will reset the
previous testing failures. Resetting the CPU or cycling power will also eliminate the
active warning.

The automated solenoid test sequence number 4 has failed (Open pressure > API Press 2).

T4 Fail will display in the REXA display. Warning relay opens. See Technical Product
Bulletin #20.0: Automated Online Solenoid Testing for solenoid test details.

After correcting the cause of the failure, repeating the solenoid testing will reset the

previous testing failures. Resetting the CPU or cycling power will also eliminate the
active warning.
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T5 Fail:
Cause:

Indicators:

Cleared by:

T6 Fail:
Cause:

Indicators:

Cleared by:

API Drift:
Cause:

Indicators:

Cleared by:

Inv. API:
Cause:

Technical Product Bulletin #5.0

The automated solenoid test sequence number 5 has failed (Close pressure > API Press 2).

T5 Fail will display in the REXA display. Warning relay opens. See Technical Product
Bulletin #20.0: Automated Online Solenoid Testing for solenoid test details.

After correcting the cause of the failure, repeating the solenoid testing will reset the
previous testing failures. Resetting the CPU or cycling power will also eliminate the
active warning.

The automated solenoid test sequence number 6 has failed (T1 pressure > API Press 2).

T6 Fail will display in the REXA display. Warning relay opens. See Technical Product
Bulletin #20.0: Automated Online Solenoid Testing for Solenoid Test details.

After correcting the cause of the failure, repeating the solenoid testing will reset the
previous testing failures. Resetting the CPU or cycling power will also eliminate the
active warning.

During a solenoid test sequence, the actuator moved >5% below its current position.

API Drift will display in the REXA display. Warning relay opens.

After correcting the cause of the failure, repeating the solenoid testing will reset the
previous testing failures. Resetting the CPU or cycling power will also eliminate the
active warning.

In Auto mode an online solenoid trip block test was initiated, but the actuator was

no at 100% +0/- 1%+DB, the test was initiated while there was already another active
fault, hydraulic bypass valve open, Isolation Valve #2 or Valve #4 was not closed, or
Isolation Valve #1 or Valve #3 were closed.

NOTE: When in LOCAL mode, the actuator can be at any position to run the solenoid trip block test.

Indicators:

Cleared by:

INV API will display in the REXA display. Warning relay opens.

After correcting the cause of the failure, repeating the solenoid testing will reset the
previous testing failures. Resetting the CPU or cycling power will also eliminate the
active warning.

Rev 2 5-15



Technical Product Bulletin #6.0

HART® Field Device Setup and Specification

Device Identification and Capability

Manufacturer Name: REXA Model Name(s): X3
Manufacture ID Code: 56961(DE81 Hex)
222 (DE Hex) Device Type Code:
HART Protocol Revision: 7.6 Device Revision: 1
Number of Device Variables: 6
Physical Layers Supported: FSK
Physical Device Category:
Actuator
Capability Checklist
Manufacturer, model, and revision REXA, Xpac Series X3
Device type Actuator
HART revision 7.6
Device Description available Yes
Number and type of sensors 2 available from HART
Number and type of actuators Electrohydraulic
Number and type of host side signals 1:4 - 20mA analog
Number of Device Variables 6
Number of Dynamic Variables 4
Mappable Dynamic Variables? Yes
Number of common-practice commands 3
Number of device-specific commands 33
Bits of additional device status 19
Alternative operating modes? Yes
Burst mode? No
Write-protection? Yes, not in Setup mode
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Terms and Definitions

HART DTM Device Type Manager for HART devices

Device Type Manager (DTM) Software component (device driver) for configuring,
diagnosing, forcing, displaying the measured variables,
and so on of a field device. It is compatible with the
device and supplies device-specific documentation.
Highway addressable remote transducer Digital communication protocol developed for industrial

(HART) process application.
GUI Graphical Unser Interface
Device Descriptor (DD) Software component (device driver) for configuring,

diagnosing, forcing, displaying the measured variables,
and so on of a field device. Itis compatible with the
device and supplies device-specific documentation.

Product Scope
REXA provides device setup, monitoring and diagnostic information about the actuator through HART
technology over the analog control signal input to the actuator. The following functions are supported:

Identification

o Display general actuator information such as actuator model, tag identification, actuator serial
number and software/

hardware/HART version information.
Configuration

¢ View and update the actuator configuration parameters. *

Monitor

¢ View dynamic variables in real time such as Control Signal, Position, Torque / Thrustand
Accumulator Pressure

Status

¢ View real time status and specific warning or alarm details.
Diagnosis

¢ View the alarm and warning current and historic counters.
¢ Display actuator Start/ Stroke counters.

Mode

o Display device operational modes such as Setup, Local Man, and Auto modes.

NOTE: No parameters can be written into the actuator unless that actuator is in Setup mode.
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Product Interfaces

Host Interface

Through DD (Device Descriptor) technology, REXA provides users rich menu contents through host
HART application. Each host application PLC, Field Communicator and Asset Management Software
application will have its own look, feel, and screen navigation however the content shown in this manual
should all be available. Some of host software platforms utilize iDTM or DTM frame technology to
organize the DD information into their applications format. These systems typically have a built-in
translation function however the HOST system support team will be responsible for handling the DD
integration. REXA does not supply a vendor specific DTM file. This manual shows examples of
numerous host applications to illustrate examples of the functionality, however the host system has final
control of the way in which the information is displayed and controlled on the console screen.

Install/Update REXA DD

All host HART applications have a way to set up a new device onto the network which allows users to
install/update/upload device descriptor “DD” files. The “DD” files consist of two separate files, an
“xxxx.fm8” and “xxxx.sym” file. Below is an example screen capture.

Device Options View Enhanced Trending DD License Window Help

RIESI® BB

Add DD X

Select DD File: Browse I

DD Information DD Label

Manutacturer Noo  woeeeene (Optional
Device No
Device Fiev:
DD Fev:

Tupe 4ddDD | Update Label Close

Install/Update REXA DD

There are multiple ways Host programs can handle the integration of a field device (REXA Actuator).
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Basic HART Commands / Generic DTM Option

When a field device is connected to a HART Host and there are no device driver files installed the Host
system will communicate using HART “Universal” and “Common Practice Commands”. The screenshot

below provides an example. Variables are listed as “PV” — Primary variable, “SV” Secondary Variable,
“TV” — Tertiary Variable, “QV” Quaternary Variable.

Identify Device | Offline Parameterize | Measured Values Display X

Devicename:  Generic HART DTM DevieeType- |PV 4960 %
Description HART Universal and Common Practice Commands ENDEFE | 5v 4350 % @

Release 5. 6.7  (jcense: Professional, Endress +Hauser 120 TV -309.00-- blank—-
Soea-Q-a-e-lel ~Online Dialog -
E S =6 "
PV : 40.60 % A
4 & 8 10 12 14 18 18 20
sv : 49.50%

B e e S e
e e e
500

L [ T (i D T T
-450  -400 350 -300 -250 -200 -150 -100 -50

T T T T T T 1
0 50 100 150 200 250 300 350 400 450 500
v : -309.00
e
| R e (eeia My P SRR TR g | T T T T T T T T T T T T T T T T T T T T 1
500 450 400 350 300 250 200 150 100 50 0 50 100 150 200 250 300 350 400 450 500
Qv : 70.00%
e
T T T e T e S e s Cm o e [ i T e
H00 450 400 -350 -300 -250 -200 150 -100 50 g 50 100 150 200 250 300 350 400 450 500
Current : 11.94 mA
[ e —————— S ]
0 s 10 15 )

Basic HART Commands / Generic DTM Option

DD & Advanced iDTM Translators

When a field device is connected to a HART Host and there are “DD” files installed the Host system will
communicate using device specific Commands. The screen shots below provide an example of how the
information will be presented in a GUI format with the correct variable labels and units.

W7 Device View Window Help

- 8 x
D2 BADEH
Device Condiion [y .
ELECTRAULIC
m ACTUATION
P/ - Control Signal 5% - Position T
00 00 Tis Actustorlutput Vs AccunPressure
Device Mode s j Device Submode [0 j 450.0 2532.0
Ibt.in - psi -

DD & Advanced iDTM Translators
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T I e I I A
observe_| ¢

|

Db/me

ontr Calbration Output

Power On Signal Type: Analog Xmitter Dir: Direct MuLum-mm ACT
ESD Trip Signal: Signal Low 40 Xmitter Low: 500

Failsafe On/Off: Signal High 200 Xmitter High §4144 Device Condibor: £ 0K

Bumpless Transfer: Position Low: 15.1 Relay #1: 20.0 Accumulator Settings

Deadband: 0.3 Position High: 88.9 Relay £2: 80.0 Accunulator: Not Configured

Gain: 100 Display Direction: Direct Delta Warning Press: 2300 Surge

Bl Solenoid Seat Delta Alarm Press: 2400 Surge: Is Configured

Two Speed: Off ~ Solencid Seat On/OfF: off PST Settings Surge On/Off: off ™
Max High/Up Speed: 100 F—— PST: Not Configured Mininmum Modulation

Max Manual Speed: 10 Booster: |NotConfigured e
DeviceMode: {3 Auto & Redundant CPU OnfOff: off

[ o |
Poometed |83 [&| | |8 UserRole Planning Enginee |
GUI Screens
Setup Device Polling Address Search Range
REXA is configured with the polling address 0 (can be updated as needed to 64).

R (2 BB

Devios Condiion ,—_lma'm -

" Device seup |
Process variables
Diagnostic infa

MLECTRAULIC
ACTUATION

Device Quervien |

P is l—_lcmt,o, Sl - Model e N Tag I—FE Tom Universal rev |—7
|70 0 Distrbutor I—_IHEM TR Long tag |7Fc T3 Fld dev rev |71

SVis l—_lpmqu = Devid l—n Descriptor l—AETLIATDF\ Soitware rew |—1
[100.0 Model Number [3L20000-24.D-4 Message TESTED IN 4/202 Hardware rev 1

Device Mode Serial Number l—zgmggn,m,m Final asmbly num l—g Wit protect o =

Device Submods m

Commision Date Pall addr

04/27/2023 B Date 01/01/2019

Setup Device Polling Address Search Range
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Connect to Actuator
Connect two-wire 4-20mA loop to actuator from a HART compatible HOST card as illustrated below.

@ B o g e

&

) s -
B g e
o [y ome e s
h“ D %
oS-
Control M ﬂ_o‘g
| Signal GE:_. I",_-j!“°
oEi-2RAY ~ e
TOKADI] )

eof

GRY/WHT L
s

e
Ebd OUNISEN T

o - 10 1 A 6

‘NNOO SOd €

L A A A AN AN ANNANAST AN

Control || ] o Clla Il
Signal E@ = +\ * @ LBl [apuile
N [N iy,

Control Signal Factory Connection

It is recommended to use high quality cable meeting the following requirements as a minimum:

Cable Type 1 Pair 24 AWG

Shield Bi-Laminate (Alum+Poly) 100%
Coverage

Nom. Conductor DCR 24.1 Ohm/1000ft

UL Voltage Rating 300V (CMP)

Max Current 2.2 Amps per Conductor at 25 C

Device Online Menu
**Not available on all models.

Host HART application allows user to get an overview of the device through online menus or navigation
windows provided in the host application. While the device is online the parameters are greyed out and

cannot be modified.

Write Protection

‘Write’ is only allowed when the actuator is put into Setup mode locally at REXA electronic control
enclosure. To write a parameter, the value of the parameter needs to be modified and may also need to
be highlighted. Once the parameter is selected and modified, a send or apply button must be clicked to

send its value to the device.
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Host HART application allows user to get an overview of the device through online menus or navigation
windows provided in the host application. While the device is online the parameters are greyed out and
cannot be modified. To modify parameters, the device must be put into Setup mode.

' Device View Window Help -8 X

DA B4REDAE
. ELECTRAULIC
Process variables m ACTUATION
Diagnastic info

Device Candtion [

Device Overview |

P is Contel Sigrd Model Tag o708 Universal rev

f

i Distibutor REA e - Longtag FC-T-0614 Fid dev rey

N Fdfan . Devid Descriptar LCTUATOR Soltware rev

L
1

0 ModelNumber (23 200002404, Message TESTED N 4/202 Hardwate 12y
Device Mode Setp . Serial Number 2201 290-01-01 Final asmbly rum 0 Wwirte pratect Ha

Device Submade 5.y . Commiision Date —~ [4/27/2023 Pol addr Date 01/01/2019

JI100
]
T

Write Protection

Device Settings
Navigate the online menu through host HART application, user can find the device Setup menu.

W Device View Window Help

MEEEE

-~ Control slibration Outpul

MLECTRAULIC
o = Signal Type ndog Hier Dt Direct = ACTUATION

ESD Tiip Signal  [[rpuwiGoenoid + Signal Law i Hmitter Low 500 Device Condition l—_[A‘a,m N
Failsafe On/0ff Nore Signal High 200 mitter High Ea -~ Accurnulator Seting

Burpless Transter [y . Psiion Low 00 Felay #1 200 Aceumulator I—_IISEWQU'Ed .

Dearband 3 Fashion High 500 Fickay #2 w0 Rechage Presue [a0
Gain 0 Diplap Direction l—_le . Deliaviaming Press [0 WamirgPieswe [0
-~ Speed olencid Seat Dolatam Press [0 Fiechsrgs Time 0
Twa Speed o - SclercidSaa o - ~P5T Setting: Power Fi Py
n
Maw Hich/Up Speed [100 ~Boustar FiT Rowmizdle Accumulator
Tirection
Maw Manudl Speed [700 Bauster l—_lNutcwﬁgu,Ed . F5T Trigger I—M.m Fowet = - Surg

Power On

i
1!

J

T

W

1]

Rledundant CPU W | Mirinmoum Modulation PST Taiget D Suge Mot Cofigmed <
Cushion | Min Mod On I_l PST Ofpoint O
AP Test l_l FST Tine R
Device Mode lm PST Inc |
Device Subrods W PSTMaTond [l
Device Infomation Seltings RiamEn @ |
PSTSignaDer [0

Online Menu Navigation
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8 Device Options View Enhanced Trending DD License Window Help

Rl e i |

Modal Tag 1700758 Universal rev 7
Distibutor Longtag C1700578-01.01 Fid dev rev 1

Devid > Descriptor ACTUATROR Software rev 1

Pol addi Message TESTED IN 6/202( Haidwate rev 1
Model Number Final asmbly rum 1] Wiite protect No =
bt Date 0672072020 Ctg chng count 23

Commision Date naso 2020 Num req preams: 3 Max dev vars 5

Device Identification Settings

At the setup page, the parameters in white are writable while the ones in grey are read-only. Below is an
example of setting commission date.

Nt P

8" Device Options View Enhanced Trending DD License Window Help

B2 2 BB

Model Iﬁ Tag [W Universal rev l—
Distributor ’ﬁ Long tag £1700576-01-01 Fid dev rev ||—
Devid [77 Descriptor IW Soltware rev I]i
Poll addr [07 Message lm Hardware rev I-|—
Madel Number Final ssmbly num Ig_ Write protect Mo 5

Serial Number 'W Date IW Cig chng count lﬂi
Commision Date W Hum req preams ﬁ Max dev vars ﬁ

Before setting commission date:

<3L10000-2D-A

After setting commission date:
W TTSeEe o Sa T
B Device Options View Enhanced Trending DD License Window Help

RETE QBB

Madal !—_I Tag [cr7ooree Universal ey [—
Distributor REXA = Long tag [Cr7oos7emion Fid dev rev I
Devid Ivf Descriptor ,W Software rev ﬁ
Poll addr ﬁ Message TESTED IN 6/202( Hardware 1ev r1—
Model Number Final asmbly num Io— ‘Wirite protect No =

Serial Number C200062 01 0 Date [os72072020 Cgemgeount  [T25—
Commision D ate IW Num req preams lr,i Max dev vars lri

X3L10000-2-D-A

**To satisfy the user’s convenience, REXA treats short tag as a part of the long tag.
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Monitor X3 Device’s Operation Process

Host HART application can monitor X3 device in real time through process variables.

W7 Device View Window Help
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X

NEEETE R

Device Condiion l—_,UK .

MLECTRAUI.IC
ACTUATION

P - Control Signal 5Y - Pogition T [}
0.0 0.0 Wis ActuatorDutput + s AccumPressue
Device Mods IAum j Device Submode IAulo j 450.0 2592.0

WY Device View Window Help

psi -

Monitor X3 Device’s Operation Process

MEEE Y

Device Candition I_A‘E"m .

Device Status | Servo Detailed Status | Alamiwaming and Stan/Stiake Caunters |

- Status group

MLECTRAULIC
ACTUATION

@ Primay Servo Fauk

@ Dual Servo Fault

@ Accumulator Servo Faul
Servo Baaster Fault
Fiimary Stepper Faull

Acoumulator Stepper Fault

@
@
@ Dual Stepper Fault
@
@

Induction Booster Fault

- Status group 1

@ Dual Baaster Faul

- Status group

& 5 Suppl Faiure

-~ Status group
@ SLCStp
@ ACHigh
@ ACLow
Clock Battery Low
Dulput Limit Alarm

Irvalid Hardware

L
@
@ Rdnt Feedback Oifset
@
@

Irvalid PET

@ Primary Induction Faul @ Accumulstor Press Bad
@ Main Feedback Bad @ Accumulstor Press Low
@ Redundant Feedback Bad @ Output Limit Warning
@ Cortrol Signal Bad @ Accumulstor Timeout
@ Stal @ Open Press Bad
@ Ditection Eror @ Close Press Bad
@ +15Supply Failre @ 5LC Feedhack Bad
Ext dev statu ~ Status group 4 ~ Status group &
° Maintenance required Q PST Time Elapsed e Irwvalid AP
@ Device variable alert @ Tifal @ Tip Disabled
° Critical Pawer Failure ’ T2Fal 0 Hydraulic Bypass
@ Tifal @ APl Test Pres! Bad
@ Tafal @ APl Test Pres2 Bad
& ThFal @ Lowlil
@ TEFal
@ AP Dift
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Clicking on “Servo Detailed Status” on diagnostics page, user can get additional Motor Status information:

B Device View Window Help -8 %

DA [EABEDE
Muam\uuc
ACTUATION

Device Condition \/aming B

Device Status  Servo Detaled Status |A\almfw’ammg and Start/Stoke Courters |

~ Status group 14
0 Primary servo low voltage

. Primary servo replace motor

’ Primary servo motor temperature
’ Primary servo resalver

. Primary servo drive temperature
0 Primary servo high voltage

’ Primary servo over speed

0 Primary servo motor short

1~ Status group 1
e Dual servo over speed

@ Dual servo motor short

Q Dual servo replace diive

@ Dualservo diive lmit

Q Aecumulatar serva low voltage

e Acoumulator serva ieplace motor

’ Accumulator servo mator temperature

@ Acoumulator servo resolver

[~ Status group 1
e Boaster serva matar temperature
@ Booster servo resolver

o Booster serva diive temperature
' Booster servo high voltage

Q Booster servo over speed

@ Booster servo motor shart

° Booster servo replace drive

@ Booster serva diive fmit

~ Status group 15
& Pimay servo replace dive
Q Primary verva drive limit

& Dualservalow voltage

e Dual servo replace mator
’ Dual gervo motor temperature
& Dual servo resalver

Q Dual servo drive temperature

@ Dual servo high voliage

~Status group 17
@ Accumulator servo dive lemperahure
. Accumulatar serva high voltage

@@ Accumulator servo over speed

@ Accumulator servo mator short

. Accumulatar serva ieplace dive

f Accumulator servo diive fimit

. Booster servo low woltage

’ Booster servo replace motor

Diagnostics Page

Clicking on “Alarm/Warning and Start/Stroke Counters” on the diagnostic page, user can navigate to the
counter page:

I Device View Window Help

NENEEEERT]

Device Status | Servo Detaled Status - Alam /W aning and Start/Stoke Counters |

Event Name: | Curent Histaric: “
T1Fai 0 0
T2Fal 0
T3Fail 0 0
T4Fai 0 0
T5Fai 0 0
TEFai 0 0
AP Diift 0 0
Irwvalid API 0 0
Trip Disabled 5 ]
Hyudraulic Bypass 0 0
APl Test Pres? Bad 0 0
AP Test Pres2 Bad 0 0
Low 0il 0 0 v
(et Counters |

Counter Page
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To get updated counters, user can click on the “Get Counters” button, and further click on “OK” on the
question of “Read All The Counters Now?”

Possible Trouble Shooting Methods

HART Secondary Master Device

A HART secondary master device, such as the Emerson 475,
Trex, or laptop running a HART application is a valid method to
confirm that the REXA is properly communicating HART data.

For example, the HART probes of Emerson 475 can be
connected to 4-20mA control signal wires. The screen below 3 PV Loop current
indicates a solid red HART symbol confirming that the REXA is  [l2 ot
sending the proper HART information and that the secondary

master device is receiving the data. Also shown below the four
real time variables will show up and they will continuously
update further confirming the REXA is configured properly.

HART Secondary Master Device

Dynamic Variables

This device uses dynamic variable mapping based on system configurations. In X3 device, the following
mapping is typical. When torque/thrust and/or accumulator are not available, position 2 and/or pressure 2
can be mapped to dynamic variables. Position 2 and pressure 2 can be a fixed value used for testing

purposes.
Dynamic Variable Device Variable Number Name UNIT
PV 0 Control Signal (Setpoint) [%
sV 1 Position %
TV 2 **Torque/ Thrust Ibf.in/Ibf
Qv 3 **Accumulator Pressure | psi

**Not available on all models.

Control Signal
4~20mA input signal as the setpoint of the position control. This variable is displayed in percentages.

Position
This variable is the current position of the actuator and is displayed in percentage of the actuators
calibrated span.

Torque/ Thrust

The actuator differential pressure (close pressure — open pressure) is used for calculating its torque or
thrust based on the device’s model number. A positive value indicates extending/CW (clockwise),
and a negative valve indicates retracting/CCW (counterclockwise).

Accumulator
4~20mA accumulator pressure signal represents the pressure from 0 psi to 3000 psi.

TPB-6.0 Rev 2 6-11
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Status Information

Device Status
Bit 4 (“More Status Available”) is contained in each communication package being sent from the actuator
to the host. This is set to 1 whenever any status bit is detected. Command #48 gives further detail.

Extended Device Status
Command 48 warning status is the prediction of device maintenance needed. Command 48 alarm status
means the variables are in alert status.

Additional Device Status (Command #48)
Command #48 returns 19 bytes of status data, with the following status information:

Byte | Bit Meaning Class Device Status Bits Set

0 0 Primary servo fault Warning 4
1** Dual servo fault Warning 4
2% Accumulator servo fault Warning 4
3 Servo booster fault Warning 4
4 Primary stepper fault Warning 4
5 Dual stepper fault Warning 4
6** Accumulator stepper fault Warning 4
7 Induction boost fault Warning 4
1 o* Dual boost fault Warning 4
1** Primary induction fault Warning 4

2 Main feedback bad Alarm 4,7
3 Redundant feedback bad Warning 4

4 Control signal failure Alarm 4,7

5 Stall Alarm 4.7

6 Direction error Alarm 4,7

7 15v supply failure Alarm 4,7

2 0 -5v supply failure Alarm 4,7
1** Accumulator pressure bad Warning 4
2% Accumulator pressure low Warning 4
3 Output Limit Warning Warning 4
4** Accumulator timeout Warning 4
5 Open pressure bad Warning 4
6** Close pressure bad Warning 4

7** SLC Feedback Bad Alarm 4,7
3 o* SLC Stop Warning 4
1 AC High Warning 4
2 AC Low Warning 4
3 Clock Battery Low Warning 4

4** Output Limit Alarm Alarm 4,7
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5 Redundant Feedback Offset Warning 4
6 Invalid Hardware Warning 4
7 Invalid PST Warning 4
4 0** PST Time Elapsed Warning 4
1** T1 Fail Warning 4
2% T2 Fail Warning 4
3 T3 Fail Warning 4
4** T4 Fail Warning 4
5% T5 Fail Warning 4
6** T6 Fail Warning 4
7 API Drift Warning 4
5 0** Invalid API Warning 4
1 Trip Disabled Alarm 4,7
2% Hydraulic Bypass Alarm 4,7
3 API Test Pres1 Bad Warning 4
4** API Test Pres2 Bad Warning 4
5% Low Ol Warning 4
6 0 Set whenever warning bit is set Warning
1 Set whenever alarm bit is set Alarm
14 o** Primary servo low voltage Warning 4
1** Primary servo replace motor Warning 4
2% Primary servo motor temperature Warning 4
3** Primary servo resolver Warning 4
4** Primary servo drive temperature Warning 4
5 Primary servo high voltage Warning 4
6** Primary servo over speed Warning 4
7 Primary servo motor short Warning 4
15 0** Primary servo replace drive Warning 4
1** Primary servo drive limit Warning 4
2% Dual servo low voltage Warning 4
3 Dual servo replace motor Warning 4
4** Dual servo motor temperature Warning 4
5 Dual servo resolver Warning 4
6** Dual servo drive temperature Warning 4
7 Dual servo high voltage Warning 4
16 0** Dual servo over speed Warning 4
1** Dual servo motor short Warning 4
2% Dual servo replace drive Warning 4
3 Dual servo drive limit Warning 4
4** Accumulator servo low voltage Warning 4
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5% Accumulator servo replace motor Warning 4
6** Accumulator servo motor temperature Warning 4
7 Accumulator servo resolver Warning 4
17 0** Accumulator servo drive temperature Warning 4
1** Accumulator servo high voltage Warning 4
2% Accumulator servo over speed Warning 4
3 Accumulator servo motor short Warning 4
4** Accumulator servo replace drive Warning 4
5** Accumulator servo drive limit Warning 4
6** Booster servo low voltage Warning 4
7 Booster servo replace motor Warning 4
18 0** Booster servo motor temperature Warning 4
1 Booster servo resolver Warning 4
2% Booster servo drive temperature Warning 4
3 Booster servo high voltage Warning 4
4** Booster servo over speed Warning 4
5 Booster servo motor short Warning 4
6** Booster servo replace drive Warning 4
7 Booster servo drive limit Warning 4

**Not available on all models.

These bits are set or cleared by the self-test executed at power up or following a reset command. They are
also set (but not cleared) by any failure detected during continuous background self-testing.

Universal Commands
| Universal Commands | 0,1,2,3,6,7,8,9,11,12,13, 14, 15,16, 17,18, 19, 20, 21, 22

Common Practice Commands

| Common Practice Commands | 33, 50, 54

Device-Specific Commands
The host system communicates with the REXA Device through Device EDD. It is Device EDD that uses
Device Specific Commands as needed.

Tables
Unit Codes

Name Unit Code| Unit
Torque Unit 240 Ibf.in
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®

Unsupported Modes

Burst Mode
This Field Device does not support Burst Mode.

Catch Device Variable
This Field Device does not support Catch Device Variable.

Connecting Emerson AMS Device Manger with REXA HART DD
1. Establish REXA DD file directory on the host device.

e Create a Device DD directory, name it REXA DD.
e Save the REXA DD files named 0107.sym and 0107.fm8 into this new directory

NOTE: DD file name “0107” is used as an example throughout this procedure. Please replace this file name with the
actual file name in use.

2. Connect with AMS Device Manager
e Check if the HART network is properly configured.
e If not, launch AMS Network Configuration by clicking Start -> AMS Device Manager Folder->
Network Configuration

AUUL AIVIS LEYILE Via iy St
Add Device Type

AMS Device Manager
Books Online

Certificate Manager
Database Backup

Database Restore

Database Verify Repair
Installation Guide

Licensing Wizard

Network Configuration

LPIDBPOOOR = £ 0O

Release Notes
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e Add the proper network interface->Click on Install.

Network Configuration X

Select Network Component Type

Click the type of network compaonent you want to install

HART todem
Multiplexer Network,

Wireless Metwork,

Calibrator
8000 BIM Metwark, Cancel |

X
HARTHP Network
elp
Close Help I
3. Install REXA DD into AMS Device Manager

ABB Metwork |
H
e Start the program “Add Device Type” by clicking “Start’->AMS Device Manager folder-> “Add Device

Type’
All < Back
#
Ea 3D Viewer
A
I' Access
I Accessibility ~

Adobe Acrobat
- :
AMS Device Manager ~
:gfi About AMS Device Manager
0 Add Device Type
%@' AMS Device Manager

% Books Online
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e Click “OK” at Warning

y Add Device Type

-~ \ WARNING: The device(s) you are about to install may not have been
tested.
Proper operation with the device(s) can not be assured.

Do you wish to accept these risks and proceed?

oK | Cancel |

¢ Browse to the directory that contains DD files 0107.fm8 and 0107.sym. i.e. the directory “REXA DD”
created at step 1-> click OK.

ﬁ Add Device Type X

To install files for this directory. click OK

Toinstall files from a different directory, click Browse and select another directory.

C:\Users\amsdevmgr RL-22-GZVB1T3\Desktop).

’rSource Directory

OK | Cancel | Help |

e Enter “REXA, Inc.” at the box “Manufacturer’'s name” and “X3” at the box “Device’s name”, click “OK”

Some device information was not found

Please enter the information below

Manufacturer’s name:

O Add Device Type: X

| Davice's name: Initielizing,
I I
e The device will begin installing.
| (2D Add Device Type X |

Installing dewvices for AMS Device Manager
REXA, Inc. X3 Rew 1 DD Rev 7
Undating Database

I
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e Click OK at “Add Device Type completed successfully”

F Add Device Type X
D Add Devicg P X

[@ Add Device Type completed successfully.

4. Update DDInstal.ini
¢ Go to the base AMS directory on the host system and open the devices folderAMS\Devices. Open the
file ddinstal.ini.

e Find the total manufacturer number NumOfMfg under

[General].
Increase this NumOfMfg by 1.

For example, if the original ddinstal.ini file contains the following:
[General]

NumOfMfg=299

UseDeviceFileSubDirs=Yes

Change it to contain the following:
[General]

NumOfMfg=300
UseDeviceFileSubDirs=Yes
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NOTE: The number highlighted in yellow is the REXA DD version number in the name of DD file. 07 reflects the DD
file named 0107.fm8. If DD file 0108.fm8 is in use, use 08 to replace 07 in yellow background.

NOTE: The number highlighted in [BUBIBNis the total number of REXA Devices in the network.
NOTE: The number highlighted in blue is the device number.

At the end of ddinstal.ini, add the following:

[Mfg (NumOfMfg + 1)] or [Mfg300] for example

Protocol=HART

Name =REXA, Inc.
ID=0000de

NumOfDev=fi

[0000de.1]

DevType=de81
DevTypeDesc=X3
DevTypeRevDesc=Rev 1
DevTypeRev=0
DDRevDesc=DD Rev 7
FMS=0107.fm8
SYM=0107.sym
FHX=0000de_de81_01.fhx
ALM=0000de_de81_01.alm
MAP=

DeviceHelp=

DeviceDLL=
Template=0000dede810107.mrg
HART Protocol Rev 7
AmsVersionSupport= 14.5
(14.5 is the version number of ASM Device Manager in use.)
Save this ddinstal.ini file.
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5. Update .fhx file
NOTE: The number highlighted in yellow = (DD version number * 100) + 1

In the AMS directory \AMS\Devices\HART\0000de\de81 open file 0000de_de81_01.fhx
Under section HART_DEVICE_TYPE, add a line DDREV=701
below the line: DESCRIPTION="REXA, Inc., X3 H7 Rev 1”

NOTE: “DDREV=701"is calculated based on the example “DD file name 0107” used throughout this procedure.
Please replace this file name with the actual file name in use.

For example,

'-Iﬂ.RT_DEVICE_REVISION REVISION="1" DEVICE_REVISION_ID=1 MANUFACTURER="REXA, Inc.." HART_DEVICE TYPE="X3 H7"
{

DESCRIPTION="REXA, Inc.. X3 H7 Rev 1"

DDREV=781

RESOURCE_PATH="08088de\de81\"

FACEPLATE_DISPLAY NAME=""

ALARMS_ENABLED=T

Save this .fhx file.

6. HART DD Operation:
e Launch AMS Device Manager by clicking Start->AMS Device Manager folder-> AMS Device Manager

All < Back
3D Viewer
Access

Accessibility v

P Adobe Acrobat

AMS Device Manager ~
sl"ii About AMS Device Manager
° Add Device Type
S{i AMS Device Manager

? Books Online

e At AMS Device Manager navigator on the left of the AMS Screen, expand Physical Networks->right click
on the name of the host system->scan.

4% AMS Device Manager - [Device Explorer]
"% File Edit View Tools Window Help
SR 0] c1al o el

Current Device

4% AMS Device Manager || Tag Name Manufacturer | Device Type Device Rev Protocol Protocol Rev
&8 Plant Locations Vistor HART Modem COM4.
[ Area
brati
@ User Configurations|
Device List
&-gfe Physical Networks
IR -
AMS

> New Devices
Bulk Configure > Al Devices
Help
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e REXA, Inc. HART Device shows up at the center of the screen with Tag Name equals the time stamp that

device was added, Manufacturer=REXA, Inc., Device Type = X3, Device Rev = 1, Protocol = HART,
Protocol Rev =7

Current Device

4% AMS Device Manager Ilag Name Manufacturer | Device Type Device Rev Pratocol Protacol Rev
&-1d Plant Locations Em05/07/2025 06:42:51.349 REXA, Inc, X3 1 HART 7
[ Area

Calibration
{@ User Configurations
-8 Device List
=-gfa Physical Networks
[zl RL-22-GZV81T2
& Vistor HART Modem COM4
AMS Trex Units

e Change the time stamp to be the device tag name.

o Double click the tag name-> device will be loading

SEETZEED

A 4 CR10T202% D821 24 DL e, - Lo
Bre - @ -

O5U7225 IE-A251. 113 3 R 1) - S D

- o =
K2 v ey FE T ——

Disgnicstics

Campare

Loading Loading Layout

o REXA DD Menu shows up

O OS2 864251343 0 e 1 045 e M

- o =
B - Gamom - @hen -

R G2 e

ime: Curnmt
v /2B rmon
 Device Setings e ACTUATION
R "
Dingnesics e
Compare
v i
ey 71
[
i
e v settinge
57 e Bsskgant
Speed s cemgires
wosperd 1 e P —
S
ot speed Fi7 T e i
] scoter
RpT—— Somstr
e e Confurd
b
Fecarvtnt (7 i oo

¢ Navigate through the menu on the left of the screen to control/monitor REXA X3 device.

NOTE: For details see the Product Interfaces section of Technical Product Bulletin #6.0: HART® Field
Device Setup and Specification in Xpac 3 IOM.
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7. Configure AMS Dev ice Manager Alert Monitor
e Click View -> Device Connection View

ii AMS Device Manager - [Device Explorer]

“% Fle Edit View Tools Window Help
M v Toalbar
m v Status Bar

ice Manager Device Connection View Manufacturer | Device Type Device Rev Protocol | Protoco.. |
Locations Device Explorer REXA, Inc. X3 1 HART 7
ea

. Device Templates

ration )
Configurations Alert Monitor

e List Tag Search
cal Networks Audit Trail
L-22-GZV81T3

Vistor HARTM  Refresh F5

S Trex Units

¢ Expand the Plant Database.

ﬂ AMS Device Manager - [Device Connectian View]
,ﬁi File Edit View Tools Window Help

Sla] x[ule] el @l wld||

hysica\ Metwarks

AMS Trex Units & Plant Database % Vistor HART Modem COM4

[=)- Plant Locations -Gl C1700758-01-03

=] Area
=RE
Ei Equipment Module

E Control Module:

Calibration

e Drag REXA Inc. Device (in this example, tag name C1700758-01-03) under the Network Interface on the right
into Control Module under Plant Database. Save and close it.

4% AMS Device Manager - [Device Connection View]
S File Edit View Tools Window Help

21l 2 [ole) ) of wel

i Networks

ﬂ AMS Trex Units é Plant Database [JD Vistor HART Modem COM4

= @ Plant Locations C1800758-01-03
=H ] Avea
=) [ unie

B[] quipment Module
[=-{"7] control Module
- C1800758-01-03

[&) 2] Calibration
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®

e Click View->Alert Monitor

ﬁ AMS Device Manager - [Device Explorer]
“% file Edit View Tocls Window Help

~  Toolbar
Current Dev ¥ Status Bar

E-4% AMS Devi Device Connection View Manufacturer | Device Type Device Rev Protocol Protoco...
& g’ﬂ:{t Device Explorer
Calibrz Device Templates
© User G Alert Monitor
Device Tag Search
a-glg Physicz Audit Trail

Refresh F5

e Click Configure

®) Alert Monitor - Alert List

File Edit View Help

B [ [ Configure | T station Monitoring [] Audit Tril [ Export Alert Configurations | (& Alert Details // Acknc
Active Mlets Unacknowledged
" Configure

AMS Tag —ot?ur-—j Time Severity 4 Description Device Group Plant Loca

e Click Add

@  Alert Mornitor - Alert List

File Edit View Help

B[ & Configure WP Station Monitoring [ 1] Audit Trail [ Export Alert Configurations | @ Alert Details o/ Acknowledge . Clear Alert | ) Sience | @)

Active Aleds  Unacknowledged

I AMS Tag Court Time Severty 4 Description Device Group Plant Location Station Manufacturer Device Ty

# Alert Monitor - Device Monitor List = o x
File Edit Help
@k = lf Edit Selected List... 4 Delete

I AMS Tag Plant L Add De\,\(!sﬂh Rate  ~ Device Group Manufacturer Device Type Device Revision  Protocol

Currently monitering 0 devices.
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e Choose REXA Device and click OK.

@ Alert Monitor - Alert List
File Edit View Help
& [ | Configue T Station Monitoring [ ] Audit Trail [ Export Alert Configurations | G Alert Details  Acknowledge . Clear Alert | ) Sience | @)
Active Nets  Unacknowledged
[ amsTeg Cort  Teme Sevety + Descrgtion DevieGoup  Plant Locatin  Sation Manfactser Device Type Devce Revson  Protocdl  Acknowledged
Alert Monitor - Device Selection List X |
# Alert M (a
AMS Tag Plart Location
Fle  tdt r————
" @R Cancel
AMS Tag Help Bon  Protocol
Currently mor r
. ) &

e REXA Device has been added. Save and close the window.

@ Alert Moniitor - Alert List
File Edit View Help
@[ & Configure WP Station Monitoring [ ] Audit Trail [} Export Alent Configurations | G Alert Details ' Acknowledge . Clear Alert | Silence | i)
Active Nerts  Unacknowledged
AMS Tag Cort  Tme Sevety « Description DeviceGroup  Plant Location  Station Manufacturer Device Type Device Revision  Prolocol  Acknowledged

¥ Alert Monitor - Device Monitor List = a] 4
File Edit Help
HS&SQ @, Add... @ Edit Selected List... 4 Delete
| ausTag Partlocsion  PolngRate ~ DeviceGrup  Manufactrer  DeviceType  Device Revison  Prolocol
CIB007580103  Area\Uni\Equp.. 00100 1 REXA Inc x3 1 HA

Currently monitosing 1 device.
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e When Alert occurs or Maintenance is needed, the information shows up at Alert Monitor.

@ Alert Monitor - Alert List
File Edit View Help

a& a Configure Qstatlon Monitoring DAudi‘tTrail g Export Alert Configurations %Alert Details JA(knnwledge A Clear Alert -f_; Silence '_)/\
Active Alerts  Unacknowledged

AMS Tag Count Time: Severity & Description Device Group Plant Location Station Manufacturer Device Type Device Re
oHT REXATest 1 5/8/2025 84401 Abromal Maintenance req.. Area\Uni\Equip.. RL22GZVEIT3  REXA. Inc. 1
i REXATest 1 58200584401 Abromal Device variable 3. 1 Ares\Unt\Equip.. RL-22GZVEIT3  REXA I X3 1
i REXATest 1 520584401 Abromal Main Feedback . 1 Ares\Unt\Equip..  RL-22GZVEIT3  REXA Inc x3 1
i REXATest 1 58202584401 A More status avail. 1 Ares\Unt\Equip..  RL-22GZVEIT3  REXA Inc x3 1
i REXATest 1 58202584401 visory Cofigurstion cha. 1 Ares\Unt\Equip.. RL-22GZVEIT3  REXA Inc x3 1
ﬁ REXATest 1 5/8/2025 8:44:01 . Maintenance Non-primary varia... 1 Area\Unit\Equip... RL-22-GZV81T3 REXA, Inc. X3 1
Bl RexaTest 1 5202584401 Field device mak . 1 Area\Unit\Equp... RL22GZVEIT3  REXA Inc. x3 1

Removing a HART Device

1. Terminate the servers
e Terminate servers by clicking Start->AMS Device Manager Folder-> “Terminate Servers”

u ~  wpaun

Release Notes

Remove Device

® L

]

i

=]

Station Configuration

Supported Device List

SureService Registration

mm
W)
-

Tag Naming Utility

Terminate Servers

User Manager

;!’J Autodesk Access

e Click OK at Warning. Wait until all servers are terminated.

AMS Device Manager X

y Warning! Your AMS Device Manager application will be shut down.
§ k All open windows will be dosed, and unsaved data could be lost.
SNAP-ON applications that may be running will be unable to get data
from AMS Device Manager.

(014 | Cancel
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®

e Click OK to complete.

r .1

AMS Device Manager X

I.@ All server processes have been terminated.

OK

2. Remove the device

¢ Start->AMS Device Manager folder->Remove Device
Al

U i r T

< Back

Leruneate manager
Database Backup
Database Restore
Database Verify Repair
Installation Guide

—.] Licensing Wizard
a Network Configuration
.;] Release Notes
Remove Device
il -l Station Configuration
@  Supported Device List

[ ] SureService Registration

¢ Highlight the HART Device to be removed-> click “Delete”

Remove Device X

| Manufacturer IT pe | Rev | ID |
REXA, Inc. X3 1 8140225
Delete Exit Help
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e Click Yes at Warning

Remove Device

x
AMS Tag | Manufacturer |T pe | Rev | [n] |
05/07/2025 06:42:51.349 P - * nrAnans
Remove Device
[ - you sure you want to remove this device from the database
\ permanently?
By dlicking yes below, the device, and all its historical information, will
be deleted. If the device is a piece of test equipment, deleting it may
affect the records of other devices that used this piece of test
equipment.
Yes No |
Delete Exit | Help |
o Click Exit to complete
Remove Device *
AMS Tag Manufacturer Type Rev 0

Delete | Exit Help
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3. Change Parameters in Setup Page
In Device Setup page, to change parameters, edit the value of the parameter,

then click “Save” on top right of the page.

ﬁ 05/07/2025 06:42:51.349 [X3 Rev. 1] - AMS Device Manager

Technical Product Bulletin #6.0

- o x

EIFile ~ @ Actions

@ e ~

RL-22-GZV81T3\amsdevmg

Time: ‘ Current

Cancel

! Operate Failsafe On/Off Signal High Xmitter High Accumulator
4 Device Settings [inplace -] 200 64144 Not Configured
! Device setup Bumpless Transfer Position Low Relay #1
» Diagnostics |off -] 200 200 | Surge
v Compare Deadband Position High Relay #2 Surge
[o3 | 80.0 90.0 Is Configured
Gain Display Direction Relay #2 urge On/Off
- - Electronic Position Rel
[100 | Direct PST Settings f ‘]
pST Surge Breakpoint
Speed Solenoid Seat Is Configured ‘00 ‘
Two Speed Solenoid Seat On/Off PST Trigger Surge Offpoint
|off -] off | Contact Unpower Auto -] [o0 |
Max High/Up Speed PST Target Surge Direction
[20 | Booster [150 | oL ‘]
Max Manual Speed Booster PST Offpoint
100 Not Configured [00 |
PST Time
Redundant CPU Mininmum Modulation [s0 |
off
Min Mod On PST Inc
Cushion off 00
[0 | PST Max Target
AP Test 00
o ] PST Auto Sch
1 05/07/2025 06:42:51.349 [X3 Rev. 1] - AMS Device Manager = o x
Pofile v @ Actions v @ Help ¥ RL-22-GZV81T3\amsdevrr
Time: | Current v Cancel
I Operate Failsafe On/Off Signal High Xmitter High Accumulator
4 Device Settings ‘.nma(e v ‘ 200 64144 Not Configured
" Device setup Bumpless Transfer Position Low Relay #1
I Diagnostics ot v 200 [200 | Surge
» Compare Deadband Position High Relay #2 Surge
‘9‘3 ‘ 800 ‘90‘0 ‘ & Is Configured
Gain Display Direction Surge On/Off
[100 | Direct PST Settings [oft ‘]
PsT Surge Breakpoint
Speed Solenoid Seat Is Configured [oo |
Two Speed Solenoid Seat On/Off PST Trigger Surge Offpoint
off v off | Contact Unpower Auto v] [oo |
Max High/Up Speed PST Terget Surge Direction
‘40 ‘ Booster [150 | ‘pL . ‘
Max Manual Speed Booster PST Offpoint
100 Not Configured [oo |
PST Time
Redundant CPU Mininmum Modulation [0 |
off
Min Mod On PST Inc
Cushion off 00
o0 | PST Max Target
AP Test 00
ot /]
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Output Load Protection

Operation

Each Xpac power module is equipped with two pressure limiting cartridges that provide output load
protection to the device the actuator is attached to. These valves are located under the wire cover on the
power module body.

Retract/CCW
Pressure
Gauge
Extend/CW
Pressure
Gauge
Lock Nut
Tool Size: 3"
. Wire Cover
. Adjustment Cap
Retract/CCW - Tool Size: 3"
Relief
Extend/CW -
Relief

Xpac Power Module

Identification
Each valve has a pressure label sticker indicating its range of adjustment. The range corresponds to the
spring installed under the adjustment cap as noted in the table below.

Adjustment Range (psi) Spring Color
50-350 Blue
350-750 Yellow
750-1500 Purple
1500-2250 Orange
2250-3000 Brown (Std)

NOTE: When using standard relief springs, each Y turn is approximately a 300 psi change.
NOTE: Valves with lower spring rates can be used to limit the output of the actuator due to the MAST

(Maximum Actuator Stem Torque/Thrust). Modified or custom springs are color coded. See table above
for more information.
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Standard springs are 2,250 psi to 3,000 psi unless specified otherwise. The limiting cartridge is then
factory set to 2,600 psi for fail in place and spring fail-safe configurations and set to 3,000 psi for
accumulator fail-safe configurations. To translate pressure into actuator output, use the following
formula:

( Pressure Gauge Reading ) x (hc‘tuatur Rated Dutput) = [Actual Dutput]
2,000 psi

The pressure gauge reading can be obtained from the corresponding pressure gauge shown in the
Adjustment Range table above. This value should be the delta between the two gauges when calculating
actual output.

Adjustment:
e Loosen the lock nut while holding the adjustment cap in place.

¢ While running the actuator into a hard stop, read the corresponding gauge to the valve that is
being adjusted.

e Turn the adjustment cap CW (clockwise) to increase the relief pressure and CCW
(counterclockwise) to decrease the relief pressure.

NOTE: The adjustment cap does not have a hard stop and will unthread.

e Tighten lock nut against the cap to 100 in-Ibs (11 N-m) and test set pressure.

Spring Change:
e Loosen the lock nut.
e Unthread the adjustment cap.
e Replace the spring.

e Replace the adjustment cap.

e Follow the adjustment procedure above.
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Safety Manual for ESD SIL Compliance

General

This REXA Actuator is a Type A device with a hardware fault tolerance (HFT) of 0. It has a safety trip
function designed to meet or exceed IEC 61508 requirements for a SIL 3 capable designed process. The
actuator is verified to withstand the worst expected environmental conditions listed in the IOM and
specification sheet. This chapter covers the operating requirements for the end user to ensure their
system operates safely in accordance with the rated SIL level.

The time in which an actuator will transition into a safe state is defined as the time required to trip on the
REXA data sheet. This transition time must be reviewed against the process safety time to ensure this
product is appropriate for the application.

Any deviation to installation, operation or maintenance will void the IEC61508 SIL certification and may
impact the actuator’s ability to operate safely. All product failures should be reported to REXA. The
FMEDA report for failure rates, failure modes, and proof test information can be provided upon request.

System Setup
To properly set up the ESD control system the following measures must be taken:

1. The actuator must be calibrated to the driven device; refer to the Mechanical and Electrical
installation section of this manual.

2. The actuator end points need to be set. Reference the section of this IOM on setting mechanical
end stops.

System Operation

The primary safety function of the actuator is to place the driven device in the process safe position when
input to the actuator’s solenoid valves is de-energized. The safety function that carries the SIL certification
is an ESD trip function. This trip function is designed to ensure the actuator can be stroked in one
direction to either the full open or the full closed position. This function needs to be controlled directly from
the user’s SIS and not through the REXA control box. The ESD is certified for low demand fail safe
applications.

1. The solenoid valve shown on the block diagram below must be powered from the SIS system. It
is possible for the REXA controller to control these solenoids for systems with online testing
capabilities.

2. Since the safety solenoids are controlled directly by the safety system a trip relay must be
installed to disable the REXA electronic control enclosure during a safety event. This relay will
ensure the REXA electronic control enclosure cannot react to the safety system taking control of
the actuator.
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REXA Electronics

— Posltion Transducer
)

P N T BN —
| |
% Optional ! .
3 Solenoid Valve | Solencid|Valve I |
5 :
a A_DX | HydraulcCyinder | |
Optional ‘' REXA Non-Safely Related Components
1 Needle Valve | |
ESD|Cantrol Line Fail Speed Contral : e
ot . ; | I
Y 1 | [e] s :
Optional O o I |
Diagnostics O Spring Assembly . :
PST Limit Switch g T el e W e, S

Safety Instrumented| o3

System Controller ‘/’Z P

! Mounting Hardware
E & Stem Connection

Process Piping

Example Safety Instrumented Function (Linear Spring Fail-Safe)
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|
|
|
|
|
Feedback Housling Contains:
| 1{(%‘ -Diagonistic Positlon Transducar
: -Position Closa L. Switch
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!
Plant Process| ! £5D Control Line DX
Controller | I
i
i
i
|
|
|
|

| b
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; !

! REXA Non-Safety Related Components ‘

Diagnostics

Example Safety Instrumented Function (Rotary Spring Fail-Safe)
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=<

REXAActyator ... . |
!_ ............................... e e b e e ey g
! Rotary Cylinder
| _ I l _ Feedback Housing Contains:
5 -Diagonistic Position Transducer
! e
i |: . | “PST Indicator L. Switch
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Example Safety Instrumented Function (Rotary Accumulator Fail-Safe)
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NOJ/NC Bypass slatua signal (Optional)

Rexa Controller B
{Optional)

Rexa Controller A

Diagnostics / Fault / Alarm —
Indication (Optional) &Uﬁ

4-20mA Paosition
Feedback (Optional)

Safety Instrumented
System Controller

ESD Wiring Options:

fool

2oo2*
*Shown In the lilustration Above

(Tt

?%
|

Rechargs &

Double Acting

Hytraulie Memsl
Bypams Veim

P'\_

Linear or Rotary
Hydraulic Cylinder

Primary Position Sansor 1

REXA Non-Safety Related Components

_D]q—‘ Valve or
Driven Device
Declutchable Mechanical
Operator (Optional)
| El
L
| Bl
- 2Eh 1
OPEN

Example Safety Instrumented Function (Accumulator Fail-Safe with Solenoid Testing)
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3. This system is designed to full stroke at the rate shown on the provided actuator data sheet
provided for this specific order.

4. The actuator’s useful life is 10 years based on the provided duty cycle. After recommended seal
maintenance the actuators’ useful life is 20 years.

The REXA Actuator is available in normally open or normally closed ESD configurations.

6. A 24-hour meantime to repair should be assumed for safety availability calculations.

Safety Critical Components
Definition - Some of the components on this actuator are identified as safety critical. If the failure of any
component inhibits the safety function of this REXA actuator, it is deemed a Safety critical component.

1. Only OEM supplied replacement parts can be used as suitable replacement parts for any
component identified as Safety critical.

2. This actuator was supplied to meet a strict specification and may not be modified in the field.

System Diagnostics

Built into the REXA actuator are numerous diagnostics that can be found in the error codes section of this
IOM. These error codes must be monitored by the safety system through an alarm relay. The only critical
alarming feature that would indicate the system may not perform its intended trip function is the stall
alarm or low accumulator pressure.

1. Stall Alarm — While positioning: if the actuator fails to move 0.1% within the allowed stall time, the
alarm relay will open indicating an alarm event. See Technical Product Bulletin #5.0: Fault Codes
for additional information.

2. Partial stroke testing is performed to verify the actuator can perform its intended safety function.
The actuator shall be designed to support proof test intervals of 1 year or greater while
consuming less than 40% of the allowable PFDavg for SIL 2 SIF applications when PST is
implemented. The control and design of this test should be in the scope of the control system.
The REXA Actuator will only follow the requested change in position as defined by the control
loop. This PST percentage to activate needs to be calibrated within the scope of the plants SIS
system. During a partial stroke test the control system must monitor the position transmitter to
ensure the actuator successfully performed this function. The control room supervisor needs to
review and sign off on the results of the proof tests. This PST should be sufficient to achieve a
greater than 65% SFF (Safe Failure Fraction). Key points to review during this test:

3. Verification from the REXA position transmitter that the actuator followed the change in the
control position and performed its PST function.

4. Redundant verification from an optional PST limit switch can be provided, this limit switch needs
to be wired directly into the SIS system.

5. Module Status (Used to determine if A or B electronic control enclosure is “Off”)
The test results are to be recorded and stored for the life of the product.

Strict adherence to this manual will ensure this system will function as designed.
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Site Acceptance Test Procedures

A cognizant engineer supporting the operation of the system is responsible for assigning individuals to
conduct and record automated testing and proof testing of the equipment. The cognizant engineer is then
responsible for reviewing the results.

1. Run the actuator to OPEN and verify stroking times meet the specification sheet.
2. Run the actuator to CLOSE and verify stroking time meet the specification sheet.
3. Perform an ESD trip and verify stroking time meet the specification sheet.
4

Run the actuator to the PST position to verify position feedback and the optional PST limit switch
is functioning properly.

5. Run the solenoid testing function.
Environmental Requirements

The actuator has been designed and verified to withstand the worst-case environmental conditions in this
IOM.
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Position Transmitter

The position transmitter provides a two-wire 4-20 mA signal that is proportional to actuator position. The
output is optically isolated from the electronic control enclosure to minimize electrical noise. Both an active
and passive transmitter are available. A passive position transmitter is like other two-wire transmitters in
that an external DC power source is required to power the loop. When wired to the active two-wire
transmitter the loop power will be provided via the electronic control enclosures 24 VDC power supply.
Refer to DOC150 for more information.

NOTE: When using the Passive transmitter if system power is lost this output will maintain the last
position prior to power loss.

NOTE: If you have feedback bad alarm the position transmitter will drop below 4mA.

Specification Passive | Active
Resolution <0.1% of full stroke

Maximum External Load 1000 ohms @ 36 VDC 700 ohms @24 VDC

Minimum Supply Voltage 10 + (0.02 x RLOAD) VDC 24 \V/dc (internal supply)

Maximum Supply Voltage | 36 + (0.004 x RLOAD) VDC

NOTE: See section 6.6 to calibrate the end points and signal levels of the position transmitter
output.
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Interconnect Cables

The REXA actuation system consists of the electro-hydraulic actuator and its electronic control enclosure.
The actuator is mounted on the driven device, while the electronic control enclosure is remote mounted
away from extreme environmental conditions in an ideal location for operators to interact with the
controller’s user interface. The actuators incoming main power supply and all user 1/O is wired to and from
the electronic control enclosure. Connecting the two sub-assemblies is a series of REXA specified
interconnect cables which vary depending on actuator configuration details. This document outlines the
different cables used, their purpose, construction, length limits, installation guidelines and wire termination
options available.

Cable Description and Purpose
Position & Pressure Signal Cables:

The position and pressure cables provide an analog position and pressure signal to the electronic control
enclosure. The cable consists of 3 conductors per signal, a tinned copper drain wire and overall foil
shielding. Multiple signals may be combined into a single cable depending on the actuator’s configuration
and options. The feedback cable is a low voltage signal level cable.

Stepper Motor, Heater Solenoid Power Cable:

The stepper motor power cable provides the electrical current needed to operate the actuator’s stepper
motor(s). These cables also provide power module heater and solenoid wiring. The cable consists of 4
twisted pairs, a twisted triad, a 16 AWG drain wire and an overall foil shield. The motor power cable is a
high voltage cable.

Servo Motor Power Cable:

The servo motor power cable provides the electrical current needed to operate the actuator’s servo motor.
The cable consists of four 14 AWG wires, a tinned copper drain wire and overall foil shield. This cable is a
high voltage cable.

Servo Resolver Cable:

The servo resolver cable provides velocity and temperature information from the servo motor to the servo
motor driver located in the electronic control enclosure. The cable consists of eight 20 AWG wires, a
tinned copper drain wire and overall foil shield. This is a low voltage signal level cable.

Servo Heater Solenoid Cable:

The heater solenoid cable provides power to the power module’s integral heater and solenoid assembly
(if equipped). The cable consists of five 16 AWG conductors. This is a high voltage cable.

Booster Motor Power Cable:

The booster motor power cable provides the electrical current needed to operate the actuator’s booster
motor. The P9 and P20 booster motor cable consists of four 10 AWG wires (P40 uses 8 AWG), a tinned
copper drain wire overall foil shield and overall braided shield. The booster motor power cable is a high
voltage cable.
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Cable Separation and Installation

Proper separation of high voltage cables and low voltage signal level cables is necessary to ensure
correct actuator operation. Failure to maintain proper cable separation may result in the introduction of
noise within the REXA system or surrounding instrumentation. The recommended safe separation
distance for REXA high and lower power cables is 1 meter (39.4 inches). However, this distance can be
reduced when certain installation practices are applied. Refer to the tables below:

Table 1 — Separation Distance for Power and Signal Level Cables
Electrical Power and Signalin | Power in steel conduit and | Power and Signal Power and Signal
Input same tray without Signal in separate tray, or | run in separate using Armored
barrier. same tray with divider. steel conduits. cable.
24VDC/ | 39.3" (1.0M) 15.0” (0.38M) 8.0” (0.2M) 8.0" (0.2M)
115 VAC/
230 VAC
Table 2 - REXA Equipment and wiring in proximity to magnetic fields
Separation between REXA equipment and wiring in If steel conduit is used, then clearances may be
proximity to strong magnetic fields*. reduced by half.
5.0’ (1.5M) 2.5 (0.75M)

*Generators, large motors, transformers, electric furnaces, etc.

Quick Release Connectors

Quick release connectors (QRC) provide ease of plug and play design. This simplifies the installation
procedure, eliminates wiring errors, ensures proper environmental sealing and reduces time and cost.
Actuators equipped with quick release connectors come with a cable kit assembly that is pre-cut to a
specified length with molded connectors on the actuator cable end. The molded ends of the cable and the
receptacles on the actuator are color coded and print labeled to ensure proper identification.

Quick Release Connectors and Cables

REXA quick release connector cables are rated for direct burial and do not require the use of conduit but
can be pulled through conduit if the installation site requires.

Cold shrink tubing shall be applied in the field over each quick disconnect connector to create a moisture
and UV proof seal that extends the life of the Quick Disconnect cable ends.
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Installation of Cold Shrink Tubing:

1.
2,

Verify exterior of the Cordset molding, metal nut / receptacle & cable are clean and dry.
Before connecting the cordset to the receptacle, slip the tubing over the cordset down to the

cable jacket. Tubing must be oriented as shown in the Figures below.

Twist the metal spinning nut clockwise to engage the threads hand tight. Our electrical
connectors are designed to be able to be connected by hand and meet the rated ingress
protection for the product. We do recommend the use of a torque wrench with the proper torque
setting. Recommended connector torque: 18 in*lIbf (2 Nm).

Position the shrink tubing exactly as shown in the Figures below.

& Gloves recommended A

After positioning, pull the rip cord to remove the spiral wrap completely from the tubing.

NOTE: once shrinking begins, the starting position of the shrink must be as shown in the Figures
below, positioned against the metal hex nut of the receptacle, but not over it.

Twist and push the shrink tightly against the hex nut keeping it in place as the rip cord is pulled.

Continue pulling the rip cord until it is completely removed from the cold shrink.

Large Tubing Actuator Terminations: Stepper or Resolver Cordsets

Figure 2A — Large Tubing Position

Figure 1 - Orientation of Large Tubing as shrinking begins

-

The loose end of the plastic spiral must face
toward the bottom (cable) end

Tubing starting position must be
tightly up against the large hex
nut feature of the receptacle.
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Figure 2B — Large Tubing after shrinking Figure 2C — LockFast secured (Large)

' Al / =

DO NOT APPLY TUBING OVER THE HEX Position the LockFast over the shrink as
NUT shown and click closed. Push and twist
the LockFast up the body of the shrink

Tubing extends down to cable jacket, until it is tightly in place.

completely covering the color molded
portion of the cordset.

Small Tubing Actuator Terminations:

Servo Motor, Feedback, Heater / Solenoid Cordsets

Figure 3B — Small Tubing
Figure 3A — Orientation of Small Tubing Position as shrinking begins

e

The loose end of the

plastic spiral must face Tubing starting position
toward the bottom must be tightly up
(cable) end against the large hex
nut feature of the
receptacle.
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®

Figure 3C — Small Tubing
after shrinking

Figure 3D — LockFast secured
(Small)

DO NOT APPLY TUBING OVER THE HEX
NUT

Tubing extends down to cable jacket,
completely covering the color molded
portion of the cordset.

Position the LockFast over the shrink as

shown and click closed. Push and twist

the LockFast up the body of the shrink
until it is tightly in place.

Electronic Control Enclosure Terminations

Figure 4A — Orientation of Tubing

TPB-10.0

W

Figure 4B — Tubing Position
as shrinking begins

Tubing starting position
must be tightly up
against the large hex
nut feature of the
receptacle.

©
»
=
=z
>
w0
o
X
o
x
R
e}

The loose end of the
plastic spiral must face
toward the bottom
(cable) end
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Figure 4C — Tubing after shrinking

Stepper Module

DO NOT APPLY TUBING OVER THE HEX NUT

Tubing extends down to cable jacket,
completely covering the color molded
portion of the cordset.

TPB-10.0
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Figure 4D — LockFast secured

Position the LockFast over the shrink as
shown and click closed. Push and twist the
LockFast up the body of the shrink until it is

tightly in place.
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Removal of Cold Shrink Tubing
Removal of cold shrink tubing can be easily achieved by using a razor blade or knife to score the cold

shrink tubing. It can then be pulled away from the cordset.
NOTE: Use caution not to cut too deep when reaching the cable jacket so as not to compromise it.

Figure 5A — Remove shrink only from metal Figure 5B — Continue scoring all the way
nut so cordset can be un-mated from down to cable jacket to completely remove
receptacle shrink

Flying Lead Cables with Terminal Strip

REXA actuators not supplied with quick release connectors are provided flying lead style cable.
Interconnect cable connections for such systems are made at the actuator terminal strip located under the
square wire cover on the power module.

Cable Specifications
REXA provides four different cable solutions depending on the ambient environmental requirements.

Quick disconnect cables are the standard offering but are not allowed in environments over 221F(105C)
or in hazardous gas areas classified under Division 1, Zone 1 or Zone 2. High temperature and low
temperature cable package are used for environments below -21F(-29C) or above 221F(105C) and a
standard temperature package is available for Division 1, Zone 1 or Zone 2 applications.

Quick Disconnect Cable Specifications:

Class 1 Division 2 Approved

UL Type TC -ER, ITC/PLTC-ER

NEMA 4X and 6P, IP67

316 Passivated Stainless Steel

Direct Burial Rated

Temperature rating -40°F to 221°F (-40°C to 105°C)
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All connectors in Division 2 locations must be secured with a “Lokfast” guard and require a flathead

screwdriver to disconnect:

Standard Temp Cable Specifications:

Approved for use in all hazardous gas locations
UL Type TC -ER, ITC/PLTC-ER

Direct Burial Rated

Temperature rating -20°F to 221°F (-28°C to 105°C)

High Temp Cable Specifications:

Approved for use in all hazardous gas locations
UL Type TC -ER, ITC/PLTC-ER

Direct Burial Rated

Temperature rating -40°F to 250°F (-40°C to 122°C)

Low Temp Cable Specifications:

Approved for use in all hazardous gas locations
UL Type TC -ER, ITC/PLTC-ER

Direct Burial Rated

Temperature rating -40°F to 221°F (-40°C to 105°C)
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Installation Cable Length Limits

Actuator Voltage Quick Disconnect & High Standard Temperature Non-
Product Temperature Cable Quick Disconnect Length
Installation Length Limits Limits

Bor1/3C 24VDC 400’ (122M) 500’ (152M)

Stepper 115 VAC 500’ (152M) 700’ (213M)

Actuators 230 VAC 300’ (92M) 400’ (122M)
24VDC 200’ (61M) 300’ (92M)

C Stepper 115 VAC 500" (152M) 700° (213M)

PEIEIED 230 VAC 300° (92M) 400° (122M)

1/2D Servo 115 VAC 700’ (213M) 700’ (213M)

Actuators 230 VAC

D Servo 700’ (213M 700’ (213M

Actuators 230 VAC ( ) ( )

*Dual power module systems require two of these cables.

Cable Support

Cables should be supported to prevent movement of the equipment. Ideally the cable should be
supported in a distance not to exceed 1.8m (6ft) without continuous support. The cable should also be
supported at any connection points or terminations so that tension is not transmitted to joints or terminals.

| &
P ————————————

\

I

Proper Bend Radius
Minimum bend radius for Fixed Applications: Standard cable - 10x cable diameter

Tying Cables with Cable Ties

When tying the cable with self-locking cable ties, always leave the ties loose enough for the cables to
slide freely under the tie. Over tightening will create stress concentrations that can cause the conductors
to fail prematurely. Never tighten the tie to the point where the cable jacket becomes deformed.

Eliminating Stress Points in Cable Dress
Installing cables to allow for adequate stress loops and freedom of motion increases the life of the cables.

Correct Incarrect
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Basis Weight Control Option

Control Overview
24 VVDC increases input, when active the actuator moves in one direction. 24

VDC decreases input, when active the actuator moves in the other direction.

These 24 VDC signals are issued in pulses and pulse time duration corresponding to the magnitude of the
actuator’'s movement.

Typical Pulse Response
Based on field testing REXA has validated the following typical % of actuator movement based on the total
time the 24 VDC pulse is active for small setpoint changes.

REXA Menu Parameters

1. Deadband — This is a read only parameter in this version of software and cannot be adjusted directly.
It is represented based on the Abs Deadb value below.

2. Abs Deadb — Range 8-500; default 10

NOTE: When you change these values the actual read only deadband value will adjust. This parameter
gives you more resolution than you can see by incrementing the true deadband.

a. Setto 8 as a default

3. Pulse Width — range 100ms -10000ms; default 300ms

a. This is the pulse duration time that will achieve a 1% movement.
(Actual pulse time / Pulse Width) x 1% = Actual movement

b. Adjusting Pulse Width higher results in the actuator making a smaller move for a fixed pulse
duration.

c. Set to 2500 as a default

4. Filter — Total number of control loop cycles that the actuator is out of deadband before the actuator
will move.

a. Increasing this value filters out noise but makes the actuator’s response slower.
b. Setto 12 as a default

5.Normal parameters that still work in this custom code that should be used if the unit is overshooting

a. Gain
i. Setto 50 as a default

b. High speed
i. Setto 100%
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GUI Bluetooth

About
All X3 systems are provided with Bluetooth functionality standard. Paired with the REXA Bluetooth GUI
you can access troubleshooting and diagnostic data not available on the standard display.

To ensure maximum security of the wireless connection the following precautions have been
implemented:

e Bluetooth radio has limited range of 100ft maximum (line of sight)

¢ Wireless communication interpreted by the display processor, which then communicates to the
main control processor. Isolation ensures no direct wireless access to the processor controlling
the actuator.

¢ Industry standard 128-bit AES encryption of the Bluetooth signal

e Password protected. The same password set in the electronic control enclosure at time of install
is required to connect to the electronic control enclosure.

e Actuator position cannot be manipulated via the Bluetooth GUI

¢ Non-critical parameters can be changed via the GUI if the electronic control enclosure is in
Setup mode only.

To determine if Bluetooth is enabled power on the electronic control enclosure and confirm if the
Bluetooth symbol is shown on the display.

Bluetooth Enabled Bluetooth Connection Active

a

AUTO MANUAL ENJER o

Symbol indicates the Bluetooth functionality is The bars indicate the current signal strength with the
enabled. connected device.

NOTE: Ifthe display is in sleep mode it can be woken up by pressing any of the display keys.
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If Bluetooth functionality is not desired this feature can be easily disabled following the steps below:

1. Open the electronic control enclosure and disable the main power fuse holder.

2. Locate the display board on the inside of the enclosure door or attached to the Interconnect board
assembly.
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3. Use a small pair of pliers to remove the suitcase jumper located at the top corner of the board.

Jumper
(TopRight)

NOTE: Use caution during removal to not drop the jumper onto any of the board assemblies and
potentially cause an electrical short.
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4. Re-enable the main power fuse holder.

5. Close the electronic control enclosure door and verify that the Bluetooth symbol is no longer
shown on the display.

AUTD  MANUAL ENTER

No Bluetooth symbol in the typical
location.

6. Bluetooth has been successfully disabled on the X3 electronic control enclosure.

NOTE: Bluetooth can be re-enabled by just re-installing the suitcase jumper in the location outlined in the
steps above.
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Bluetooth Connection
Complete installation utilizing the installation wizard. The Desktop Icon will launch GUI.

Blu etoot h

Control

Desktop Icon

When the Bluetooth program launches you will first see the “Bluetooth Connection’ screen and signal
strength will be indicated on the left-hand side of the screen. Clicking the “Search” button will scan the
area for Available Bluetooth signals from REXA units.

P Rexa Bluetooth Control = /
MLECTRAU”C Host AA 054080423
v .. ACTUATION

GUI Software Version

— | Launches “Search” for
available REXA units
p e with Bluetooth

Pull down to change form
units to imperial or metric

Units of Measure

‘ Status | PST i Diagnestics | Calibration ’ Configuration | Strokes |

Initial Screen
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When the search is complete GUI will show the actuators found. Actuators will be identified by REXA
serial number. Select the actuator you wish to connect to and click the “Connect” button.

= Rexa Blueteoth Control

MLECTRAULIC
ACTUATION

Actuators Found
C2301234-02401

- e

Host AA_05.4 080423

—

c%m" | Status | PST J Diagnostics ‘ Calibration Configuration Strokes J

|

- List of actuators
available

T Establish BT connection

with selected actuator

Search for Actuators

The connection process will begin, and the program will prompt you to enter the password to connect.
Enter password and click “Ok”.

Pairing C2301234-02-01
Please Wait..

MLECTRAULIC
ACTUATION

Actuators Found

Host AA_05.4080423

C2301234-02-01

FC Rexa Bluetooth

Enter Password to Connect

/

[ Canea -

Units of Measure

Imperial -

Bluetooth

Connection | L

=

librati

R

[Faa]

\

- Progress bar
indication of
connection status

Password entry
required to complete
connection.

NOTE: The password
is entered in the
Setup menu of the
actuator. Default is
“00000”.
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Once connected the GUI will display all pertinent information related to the selected actuator. Details
shown are: model number, tag number, commission date, device clock, software version, duration and
signal strength.

Serial number of the
JZ Rexa Bluetooth Control = 2 connected actuator

MLECTRAULIC Host AA_05.4.080423
ACTUATIOR

Connected to. Model /
c

T C le—————T1T Customer tag number

G d Date |9/27/2023 H H
(if provided)

L Actuator model Info

Software Version  Controller AL_13.g.83023
Display  AA_D2.8C2820

Date actuator commissioned.

Duration 3seconds
Signal Sength 44
Transfering Data ~ Active

Current device time

/]

Current control and display

Units of Measure .
software versions

BT signal strength info and

/
/

— stats
ki / Status | psT i Pioepasice | Coliiation o s | foi IJ \
S — Form tab options to change
Will disconnect from current actuator displayed content (Detailed in

subsequent sections)

Bluetooth Connection
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Status

The “Status” screen indicates the current status of the connected actuator. Current operation mode,
operational status, control signal, actuator position, active feedback loop, warning status, alarm status,
motor starts, actuator strokes, total Auto time, 3-month average position. Displaying actuator output thrust

or torque is an available option, if equipped.

Mode of ?peration Current status and active Warnings Feedback in use if NOTE: Only
or Alarm messages (2).present applicable with
Actuator feedback E“E"”‘““;f e = % differential pressure
position (teal bar) Currentt Oper¥onal Mode Operational Status Host AA_055.111523 active.
. ) AUTO Reletve o Rowolte | T |
?gg;r?I . Sllggal) input = v % of actuator capable
pInK bar P> Cortrol Command  Actustor Postion  Active Feedback ECEMR EETTRGETEITIR L | output being used
] B et Y | FOP g
. 1007% —r— oy — 100 % e 100% L{—  &00]
gfnfoecﬁﬁﬁi from CS | I} sttt il Current torque or
e — ) % s thrust output
\—\___ . Deviation % |
Position i | ke 3 i_Z\ ' '
Transmitter output wr— | 8 — 2= 5 Difference in open
| g and close pressure
. A | e EE =
Active Warning or ~$\_| ™% et : .
Alarms (Yellow or | e, P Graphical
Red when active) ~{-lp v sise  tam s . —L— 700 representation of
Accumulator Pressure "
oK oK (oo J&——— | fields above —
Change display units Dy Pesion Curent ctul domer T 1
from 0/ to inches or O Travel Units Motor Starts Booster Stats  Accumulator Starts  Actuator Strokes  Total Aute Time: Position Reset Current Odometer
degreeos | e i e W il i 'f St m‘\l Rl @ | Accumulator pressure
74 Reset odometer
Sl s%s‘r (sgnostics Calibration Canfiguration Stroked .
Comec ] ‘ }/*“" l j\ 2 I readings to 0
# Positioning™ # Booster.motor # Accum recharge # of Total heurs Average actuator
motor has turned | has turned on motor has turned on complete in Auto position over 3 months
on (if applicable) (if applicable) strokes mode
Status
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The “Partial Stroke Test (PST) screen tracks any partial stroke tests that may have been performed and
their corresponding time stamp. PST related settings are also viewable in this form.

Log of the following PST
event stats:

Pass/Fail status of the test
Max torque during event
Total time to complete
Travel target

Date / Time event took
place

Export log data to an Excel -
file

Clears the PST eventlog — |

B Rams Riumtosth Contred

- *

‘ Connnction

Curert Cperatondl Mode.  Operstional Statun MLECTR.RULIC
b= e | P ACTUATION Hom AADES.115H
PETLog 2 Evemin 5T Taggen
A Bt S Topper  MacCuips BasedTme Tapst  Ocamed
2 Pam  Cotact  47TSH00 #a S0 AT D650 PST Tngger. o Pt
|2 Pme Lot 355000 06 1] 127 B 35
Sonal Devizsen:
s Schmckin o
PST Trawed
Tens: 50 e
OF Por: N
Tmget TEC
<
B e ST Gt -
Macrures Torged
Laat PST Evtrt Pass
Sloskiots S PaT | Eingeoetion [ Calbowson | Confipanion l etk |
I

» PST control
parameters.

NOTE: Settings
can be changed
Locally via the
electronic
control
enclosure
display.

Pass / Fail
status of the
last PST event

TPB-12.0

Patrial Stroke Test Screen
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Diagnostics
The “Diagnostics” screen indicates the occurrence of error related events (Example: CS Bad). Each error
is recorded with a time stamp that shows when the error occurred and when the error was cleared.
Adjustable warning and alarm status is also viewable. These include: accumulator warning pressure,
accumulator recharge pressure, delta pressure output warning, and delta pressure output alarm.

P Rexa Bluetooth Control - b Settable Warning &
Curet Cporon Mode. Opaatonl St SOEY\ELECTRAULIC Alarm parameters
AuTo - A ACTUATION
. Running Error Log {6 srtries) Adjustable Waming and Alam Status NO TE Can be
Log of time —| changed when the
\\’ #€ Event Occumed Cleared Accumulator Waming Pressure 2000 psi P
Stamped errors 2 Accumulator Press 12/7/2023 062228 . Accumuistor Recharge Timeout w0 see actuatoris in Setup
(OCCU rred a nd :] Ei_j‘a;whm,’, Era 1%@? &:;:ﬁ :iﬁi :Z;ﬁ Defta Pressure Output Waming On 2300 psi m Ode -
Clea red) Detta Pressure Output Alam On 3000 | psi
| Lastrecorded
/ system error
Logoferror —| Lt v
cou nte rs \\‘ Emor Type Curent Total Historic Total ~ -
Main FB Bad o 0 24 Hour Service #: +011 (281)-675-6086
Redundant FB Bad 0 0
CS Bad 3 5
Stall 0 1
Direction Emor 0 0
PServa Fault 0 0
DBoost Fault 0 0
No Input Board 0 0 v
Clear
o] | Status /}/ PsT Diagnostics | Calibration | Configuration Strokes |
V\
Clears running error log and current Tab highlighted yellow when active
totals (Historic totals not impacted) Warning or Alarm
Diagnostics
! -i:m:::l-mnecmon.nc.ﬁm.a??::.’.’."J’?:‘rr.’.’r‘rw.’ - & W L Enter notes in th|$ |Ocati0n
127723 - System imstaded 4,/
12729723 - Opoiatiosal check
Save note changes to the X3
Read existing notes from X3
Close the note editing form
=m0 -
|
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Calibration
The “Calibration” screen allows the user to view calibrated parameters of the REXA actuator via Bluetooth
control.

NOTE: All other calibration values can only be changed Locally via the electronic control enclosure

display.
P Rexa Blugtooth Control - X
Current Operational Mode Gperational Status ELECTRAULIC  Operational Mode Host AA_055111523
[ o [ o V0,8 et
Calibration limits of ~
Stroke Limits .
the feedback pots mnmm Fectsack e End Graphical reference
Posttian Low Postion Low Position High i of the Callbrated
Actual mechanical b "
Postion High Position High H 2 H E E N ranges
travel based on 735 10 off o8 88
calibrated limits I O R
Diiven Device Mecharical Travel: [38.90 3 g E "=
— LA S Position transmitter
Calibrated range of St i calibration settings.
the Control Signal Analog input Feedback Values Pnsltmr[\).Tr:‘nsmma(
input ds[;inal = mA 2?)‘9115‘ e mA Primary 0.0 NO TE: Can be
Redundart 0,00 Factory Calibration h d h th
S o e Toantor Low Tt ah changed when the
Currentfeedback — | B m tina Piman Foscack L3 ELD actuator is in Setup
position mode.
ooy | Status | pST | Diagnestics Calibration | Configuration | Strokes |
Calibration
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The “Configuration” screen allows the user to view all pertinent values that the actuator is currently

programmed to.

[l e

AP T

Psandsr (Fil

.

Historic actuator
counters

NOTE: For accurate
lower counts refer fo
the status page.

~

o
Larrsamn

Copmrs Dbl Made Cpgaral G MLEE‘FMU LIiC
po— - ACTUATION
Current configuration b Fesin
sefings | T -
ESD Ty Sagrad e H Tl
NOTE: Can bhe Fitacs g et il
changed when the matenll
actuator is in Setfup P =
mode. 2 Tk en—— .

irac Amismy Cldveesr

ot

.
| Bt

"

v

= |

Rk Cowe
E Powtion By B
N L %
/ Flerowas Peasicr: Binms @8 1o __-_'________,_—l-'AUto mude_

Mot Sati Do Hau Aoosw Bans Sveed = s T
™ = [ s Haare .
Gingreomacn. Colbinker Corbguinharn, |

Toemo e Moo e AA_DR T OO

# of complete
| strokes

. S B e Y
Samge Dkl

Sy =

e smer Lowara
P megm Urps om
ey Bl

Total hours in

# x 1k Positioning motor has #x 1k Booster motor has turned on . #x 1k Agccum recharge motor
turned on. (if applicable). has turned on (if applicable).
Configuration
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Strokes

The “Strokes” page provides detailed information about each stroke that has taken place on the system.
During each position change from fully open to fully closed or vice versa the event is captured along with
the direction of motion, max recorded torque, total stroke time and the date & time the event occurred.
The buttons located directly below the event log can be utilized to either export this event data to an
excel file or clear the existing stroke counters.

|IE Rea Bhuetooth Control - £
! ]"""3:"“ R P 1o ¢ \rraiir e 1 Log of the stroke events, direction of
travel, Max output during stroke,
prtadiiaoi - : stroke time and the date & time of
© e om s s event occurrence
P A O waw i raens
1 Auto Ooen 184000 £8 1277623 060225

NOTE: See below for Max output
during stroke details.

<//»/- Saves event log to Excel

| Clears the current stroke event log

Bluegood:
“tenesten

Strokes
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Remote Manual Control

Configuration And Local Operation

Configuration and operation of the actuator is accomplished by means of the five-button keypad which is
located outside the electronic control enclosure. Manual operation without access to the electronic
control enclosure is provided by either the external or remote option.

Remote Man allows the actuator to operate manually from a remote location or the external local
controls. Once the Remote Man mode is entered, the current status will be displayed along with
Position.

The Remote Man mode will be entered when the MANUAL input of the Remote AUTO/MANUAL inputs is
activated. The actuator is then controlled by activating the open or close inputs of the Remote
AUTO/MANUAL input.

External Control Option

Installed in the cover of the electronic control enclosure, the external control option consists of a window to
view the VFD position display, a two-position rotary switch and three-position center return rotary switch.
The two-position switch is used to alternate between Auto and Remote Man (Remote Manual) modes.
In Remote Man mode, turning the momentary switch to Open or Close will move the actuator in the
OPEN or CLOSE direction. The spring-return-to-center (off) will stop the actuator at the position when
the switch is released. When in Remote Man, the Not in Auto Relay will open to indicate the mode
change.

Remote Manual Station

The actuator may be equipped to connect to a remotely located MANUAL station. The basic station includes one
Remote/Auto: two-position maintained switch, and one Open/Off/Close: momentary spring-return-to-center switch.
The two-position switch is used to alternate between Auto and Remote Man (Remote Manual) modes. In Remote
Man mode, turning the momentary switch to open or close will move the actuator in the OPEN or CLOSE direction.
The spring-return-to-center (off) will stop the actuator at the position when the switch is released. As an additional
option, a seven segment LED digital display may be connected to the standard position transmitter to display
actuator position at the Remote Manual station. When in Remote Man, the Not in Auto Relay will open to indicate
the mode change.

The user may provide the MANUAL station, or two types of NEMA 4X manual stations are available from
REXA:

BB: Material: 316SS
(1) Remote/Auto switch, two position
(1) Open/Off/Close Switch, three position, spring return

Dx: Material: 316SS
(1) Remote/Auto switch, two position

(1) Open/Off/Close Switch, three position, spring return Position indicator, 0-
100%, includes Active Position Transmitter
(see Technical Product Bulletin #9.0: Position Transmitter for more details)
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Booster Pump Options

About Booster Pumps

The bi-directional gear displacement pumps utilized in REXA power modules are custom designed and
manufactured. These pumps also play an integral role in our ability to provide the precise, reliable, and
compact self-contained actuation that REXA is famous for. As Electraulic™ actuation continued to prove
itself in the industry’s most demanding applications, the demand for larger and faster actuators
developed. To meet this demand, REXA designed supplementary booster pump packages that are used
in conjunction with our D size power module.

Theory Of Operation

Booster Pump Configurations utilize an Xpac power module and a large capacity “Booster Pump.” The
power module provides fine positioning, while a booster pump provides the speed for large or coarse
position changes. This dual pump operation allows REXA to extend its unique capabilities to very high
thrust or torque units and high-speed operation without sacrificing position accuracy.

Boost Pump: {Booster Pump Breakpoint} defines the minimum deviation, 5.0 to 99.9% of calibrated stroke
or Off, between current position and Control Signal for the booster pump to turn on.

Three sizes of BOOSTER PUMPS are available: the D,P9, Dp20, and the D,P40.
e The D,P9 provide 5 times the capacity of a D size power module or 2.5 GPM.
¢ The D,P20 provides 12 times the capacity of a D size power module or 6 GPM.
¢ The D,P40 has a pumping capacity of 11 GPM or 22 times a D size power module.

CAUTION: Motor power and motor resolver cables for the power module and booster pump
motors must be shielded! The shield of each is connected to the green ground screw on the back
panel of the control enclosure only. Failure to follow may inhibit the proper operation of the
actuator.

CAUTION: The motor resolver signals are low level voltages. The motor resolver cables must be
kept separate from the motor power cables or any other high-power wiring. Failure to follow the
above may inhibit the proper operation of the actuator.

NOTE: Resolver cables may be run with the feedback cable or other low power conductors.

MANIFOLD
ASSEMBLY

[
T R_fi |{/ |7\ r il ot
HETs DRIVE / L]
COUPLING— = MOUNTING

BRACKET

Booster Pump Assembly (Side View)
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-
| (=5
Standard Power Module 4\-;| - Cq -
1 4 Q
: o —

t

Booster Pump u

Booster Pump Assembly (Top View)

Mechanical Installation
An Xpac Series 3 with the Booster Pump Configuration has no special installation procedure. Therefore,
the standard installation should be followed.

Control Enclosure

The major electrical components are located in a NEMA 4X enclosure. They have a wide temperature
range’ (-40 °F to 120 °F1 [-40 °C to +49 °C]) and can be field installed at a convenient location. Avoid areas
subject to excessive vibration or heat. To reduce the possibility of water incursion, we recommend that any
fitting be pointed downward. There is an enclosure “Junction Box” on the booster assemblies.

1Ambient temperature only. Direct solar heat load must be avoided.

Typical P,40 Junction Box: Typical P,9 Junction Box:
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®

Electrical Installation

The Xpac Series 3 consists of two major components, the Electraulic actuator (cylinder and power module)
and the control enclosure. The actuator is installed on the driven device, while the enclosure is remotely
mounted. Connecting them are the motor power, resolver, feedback, and module cables. Some cables may
not be run within the same conduit or Sealtite flex hose. Preferred wiring procedures recommend that power
voltages (motor power and module cables) be kept separate from low level signal lines (resolver and
feedback cables). User connections of electric power and control signals are made at the enclosure.
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Contact Input Options

For applications where precision control is not required a simple 1 Contact or 2 Contact control scheme
may be utilized. Based on the input that is active the actuator will run in that OPEN or CLOSE direction.

NOTE: See the Inputs menu, Signal Type parameter in Chapter 6: Modes of Operation & Control
Parameters in Xpac 3 Manual.

‘On’ State:

Most AC and DC solid state switching devices require a minimum current flow to remain in the closed
state. If this minimum current exceeds the input signal current at the activation voltage, the current flow
may be increased by adding a shunt resistor across the input signal terminals of the inputs board.

‘Off” State:

The ‘OFF’ state leakage current must be less than 1 mA. Diode clamps or RC snubber networks placed
across mechanical relays and the semiconductor junctions of solid-state switches will pass some current
in the ‘OFF’ state. If this leakage exceeds 1 mA, a resistor added across the input signal terminals will
bypass the current.

1 Contact

The single contact (1 Cont) option for controlling the actuator is for on/off applications. A live voltage is
applied to the Contact Inputs Board.
When Signal Type = 1 Cont (one contact), “two position” operation—OPEN/CLOSED position—is selected.

The applied signal defines actuator position. If the open input is active (powered), the actuator goes to
Position Hi. If the open input is not active (un-powered), the actuator goes to Position Lo.

2 Contact

The dual contact (2 Cont) option for controlling the actuator is for manual modulation control, using two
signals. Two live voltages are applied to the Contact Inputs Board.

When Signal Type = 2 Cont (two contacts), “manual modulation” operation is selected. The main input
signals are the main contacts open and close inputs of the Contact Input Board. If both inputs are active
or inactive, the actuator remains in its current position. If only the open input is active, the actuator travels
towards Position Hi. If only the close input is active, the actuator travels towards Position Lo.

NOTE: Actuator will continue to move fo its target location if an input signal is present or until the target
position is reached.

Refer to certified drawing for wiring details and input requirements.
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General Specifications
ON: 22 to 120 volts, AC or DC
OFF: <1 mA
Current: ON: 1.8 mA to 10 mA;
proportional to voltage
Impedance: 12K O
Connection: Terminal Block
24 VDC provided from REXA electronic control
Dry Contact Input: enclosure to bias customer control contact to
activate input
Wet Contact Input: Voltage provided by customer to activate
input (See Voltage for input range)
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Manual Operators: Handwheel/ Drill Drive

Handwheel/ Drill Drive for Fail in Place Configuration

CAUTION: Before attempting to operate any manual override feature,
make sure that the electric power is OFF.

CAUTION: The motor cap should always be installed when the
handwheel is not being used to manually operate a unit. Failure to
remove the handwheel can allow a path for water to ingress into the
motor over time.

NOTE: Handwheel/drill drive option is not available for Division 1 or Zone
1 explosion proof environments.

NOTE: The actuator’s drive train and cylinder must be in proper

. L Motor Cap
working order to operate handwheel/drill drive.

Linear Handwheel

The handwheel is mounted to the motor output end of the
actuator. To operate, depress and turn the handwheel. One
half-revolution may be required before proper engagement, as
the inside of the handwheel must engage with the motor shaft.
The handwheel will declutch by moving outwards when
released. Clockwise (CW) rotation of the manual operator will
retract the stem on a linear unit and CW rotate the shaft
(looking at the feedback housing) on a rotary unit.

Linear Handwheel

Handwheel Revolutions

Power Module B C, Half D D
Linear (to move one inch per 1,000 Ib. of rated ~75 ~25 ~13
thrust)
Rotary (90° of rotation/ 1,000 in. Ib. of rated torque) | ~200 ~65 ~33
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Drill Drive

CAUTION: Care must be taken to ensure the drill gun is limited to 2,000 rom. Running into a
mechanical stop using a drill may damage the actuator and potentially the equipment it is
attached to. As the actuator nears the end point, decrease drill speed so damage doesn’t occur.

The drill drive is part of the handwheel assembly that can be used on standard power modules to drive
the unit.

To operate, pull off the handle of the handwheel and expose the 5/16” Hex, connect an appropriate drill to
the 5/16" Hex. Push the drive in and turn. One half-revolution may be required before proper engagement
since the drill drive must contact a slot on the end of the motor shaft. Clockwise rotation of the drill drive
will retract the stem on a linear unit and rotate the shaft clockwise (looking at the feedback housing) on a
rotary unit. The drive will declutch by moving outwards when released.

Drill Drive

Handwheel/Drill Drive for Spring Fail-Safe Configuration

CAUTION: Spring fail-safe systems contain high pressure; inappropriate identification and
service of the system may result in system malfunction, inadvertent system trips or severe
personal injury.

In the event of power loss or system malfunction, all X3 spring fail-safe actuator systems with a manual
override option can be engaged to manually move the actuator to the required position.
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Handwheel/ Drill Drive (Internal Solenoid Procedure)
If the unit has an internal solenoid valve it will have the toggle lever shown in Figure 1. Toggling this lever

will override the function of the solenoid.

Internal Solenoid Normal Operation (Left) vs Override Position (Right)

Procedure
This procedure details the steps for manually operating REXA actuators with the spring fail-safe option.

On loss of power or module malfunction, the following procedures must be followed to manually operate
the actuator.

NOTE: All solenoids that are energized during normal operation will have solenoid overrides that must
be engaged.

1. If manual operation of the system is required, manually override Sol 1 (Item 2). The figure below
shows the solenoid with and without the override.
NOTE: If power is available to Sol 1, proceed to step 2.

Hand ratate COW to

rernove cover to

expose Manual
Cnverride

ith Manual Qwerride)

(Mo Manual Creerride

2

[
[ Lo

Corfgueiion Symbol MO

2-Way-2 Position Solenoid
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a. Remove the manual override cover by turning the knob Counterclockwise (CCW), lifting
up the cover to expose the manual override. The manual override design is a threaded

lock-in-place design.

b. The solenoid override can be engaged by rotating the manual override all the way CW as
illustrated in the figure below. In doing so, ports 1 and 2 of the solenoid are isolated.

Hand tighten manual override knob
CW as far as it can go to latch
manual override

Hand rotate CCW to
remove cover to expose
Manual Override

Solenoid
Override ‘ 2

<
(/1<
‘ 1

Configuration Symbol 'NO'

2. Remove the motor cap and attach a declutchable drill drive to the primary motor to move the
actuator to the desired position.

3. To reconfigure the system back in the pre-manual override condition, reverse steps 1-3, starting
with step 3 and working your way back to step 1. Open up all shutoff valves if applicable.
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Handwheel/ Drill Drive for Accumulator Fail-Safe Configuration

CAUTION: Accumulator fail-safe systems contain high pressure; inappropriate identification and
service of the system may result in system malfunction, inadvertent system trips or severe
personal injury.

In the event of power loss or system malfunction, all X3 accumulator fail/surge actuator systems with a
manual override option can be engaged to manually move the actuator to the required position.

Procedure

This procedure details the steps for manually operating REXA actuators with the online accumulator fail-
safe and/or surge option. On loss of power, online recharge module malfunction, or accumulator bottle
N2 pre-charge leaks, the following procedures must be followed to manually operate the actuator. The
example hydraulic schematic below is of a bidirectional surge manifold assembly with the relevant
components ballooned for reference; however, the procedure can be applied to any online accumulator
fail-safe system with a dedicated recharge module.

NOTE: Online accumulator fail-safe systems with the fail in place option will not require the solenoid
override. Solenoids on these systems are normally deenergized and step 2 can be skipped.

i o OPEN P CLOSE PM
Rexa Recharge Module NEEDLE (VALVE OPEN PM o5t

ACCUMULATOR
PRE SSUQF&
pri_4il]
cyL 2

ASAERR

CLOSE

EXTENI
Reservoir HP PORT
Relier [{D
Reservoir B0
Fi

Accumulator
Relief @
|

RM
TRES

QPEN/RETRACT/CCW/PH
LF PORT

RESEVOIR
PRESSURE

‘:& LRM | J oL 1
FUMP
Bidirecotionel Surge Manifold Assy:
| S09906—25-XXX OR S09906—25HF=XXX
ACC

QPEN

PISTON
ACCUMULATOR

POWER MODULE @1@

PISTON
ACCUMULATOR

Frassure

1. If manual operation of the system is required, close off ball valve (Item 1). This is to prevent oil from
backflowing into the accumulator bottle when operating the manual override.

2. Sol 1 (Item 2) is energized during normal operation and therefore needs to be either powered or
must have the solenoid override engaged to ensure that the oil does not recirculate within the
recharge module lines when operating the manual override. The figure below shows the solenoid
with and without the override.
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Hand rotate CCW ta
FEMOVE COVEN T EXO0SE
Manual Owverride

Mo Maruzal e rride)

2
A \
711 216w
3 1
Configuration 312 Way

3-Way 2-Position Solenoid

3. If power is available to Sol 1, skip this section. If not, proceed to the section below:

a. Remove the manual override cover by turning the knob Counterclockwise (CCW), lifting
the cover to expose the manual override. The manual override design is a threaded lock-

in-place design.

b. The solenoid override can be engaged by rotating the manual override all the way CW,
as illustrated in the figure below. In doing so, ports 1 and 2 of the solenoid are isolated.

NOTE: All Solenoids that are energized during normal operation will have solenoid overrides that must
be engaged.

Hand tighten manual override knob
CW as far as it can go to latch
manual override

Solenoid
Override 2
[ \
711 Q1o N {w
3 1
Configuration 3/2 Way

3-Way 2-Position Solenoid Valve Override
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4. Remove the motor cap and attach a declutchable drill drive to the primary motor to move the
actuator to the desired position.

5. To reconfigure the system back in the pre-manual override condition, reverse steps 1-4, starting
with step 4 and working your way back to step 1. Open up all shutoff valves if applicable.
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Manual Operators: Hydraulic Hand Pump

CAUTION: Before attempting to operate ANY manual override feature, make sure that electrical
power is turned OFF.

The hydraulic hand pump manifold assembly can be installed on any REXA actuator and needs only the
cylinder side of the hydraulic circuit and the Flow Match Valve (FMV) check valves to be in working
order. The manual hydraulic pump operates at the following speeds.

Manual Hydraulic Hand Pump Speeds (Number of Pumps)
Linear To move one inch/1,000 Ib. of rated thrust. ~1
Rotary 90° of rotation/ 1,000 in-Ibs. of rated torque. ~2.5

1. To operate the hydraulic pump:
a. Remove the DCV (Directional Control Valve) cover to expose the DCV by manually turning the cover

Counterclockwise (CCW) .
b. Referring to the Indicator Disc in Figure 1, turn the DCV all the way CCW or Clockwise (CW) to

open or close the actuator.
NOTE: Close/Open is application dependent and is noted by the indicator disc on the DCV cover of

the unit.

c. Remove Lock-Out pin from pump lever locking bracket. See Figure 2 for details.
d. Operate the hydraulic pump lever to stroke actuator.

e. Toreverse the actuator’s direction, rotate the DCV all the way CW or CCW.

To lock out the hydraulic hand pump:
a. Hold DCV at middle position between detents, allowing handle to lower into the pump
lever locking bracket.
NOTE: This step DOES NOT affect actuator positioning
b. Remove and store lever arm then replace pin into lever locking bracket
c. Replace the DCV Cover by turning the cover clockwise when done.

Hydraulic Pump
Manual Lever Arm

Lock Out Pin

Lock Out Bracket

Direction Control Valve (DCV)
CW -Open or Close based on Application
CCW -Close or Open based on Application

Indicator Disk

CW - Install Cover

/ CCW — Remove Cover

DCV Cover
Indicator Disk shows DCV
rotation direction to drive
actuator Open or Close
Figure 1: Indicator Disc Locator Figure 2: Lock-Out Pin Locator
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Hydraulic Hand Pump for Spring Fail-Safe Configuration
CAUTION: Spring fail-safe systems contain high pressure; inappropriate identification and service
of the system may result in system malfunction, inadvertent system trips or severe personal injury.

In the event of power loss or system malfunction, all X3 spring fail-safe actuator systems with a manual
override option can be engaged to manually move the actuator to the required position.

Procedure

This procedure details the steps for manually operating REXA actuators with the spring fail-safe option. On
loss of power or module malfunction, the following procedures must be followed to manually operate the
actuator. The example hydraulic schematic below is of a linear Spring Fail-Safe system with the relevant
components ballooned for reference; however, the procedure is applicable to any spring fail-safe system
with one or more solenoids.

NOTE: All Solenoids that are energized during normal operation will have Solenoid overrides that must be
engaged.

SOLENOID MANIFOLD ASSY

= T . - ]
[ A8 L
1 11
Trip Speed
Needle Valve

— B

C(OPTIONALD
Fail Sofe Spring

COPTIONALD
Hond Pump

OPENT o o7, RES

CLOSE =

1. If manual operation of the system is required, manually override Sol 1 (Iltem 2). The figure below
shows the solenoid with and without the override.
NOTE: If power is available to Sol 1, proceed to Step 2.
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Hand rotate COW to

FEMMOwE Cover to

expose Manual
Cheerride

(Ho Manual Oneerride) flfith Manual Crverride)

Yl

Corfigueaiion 5ymbol WO

2-Way-2 Position Solenoid

Remove the manual override cover by turning the knob Counterclockwise (CCW), lifting up the
cover to expose the manual override. The manual override design is a threaded lock-in-place

design.

b. The solenoid override can be engaged by rotating the manual override all the way Clockwise
(CW), as shown in the figure below. In doing so, ports 1 and 2 of the solenoid are isolated.

Hand tighten manual override knob
CW as far as it can go to latch
manual override

Hand rotate CCW to
remove cover to expose
Manual Override

Solenoid
Override ‘ 2

<
(/12
1

Configuration Symbol 'NO'
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2. Ifthe system is configured with a hand pump, the hydraulic hand pump manifold assembly will either
be mounted directly onto a REXA power module or as a standalone modular assembly with hydraulic
connections to the OPEN, CLOSE, and RES hydraulic lines without shutoffs. Use the hydraulic pump
to move the actuator to the desired position.

OPEN l@—l_ >l rs

CLOSE XT%

COPTIONALD
Hanc Pump

Hydraulic Hand Pump Manifold Assembly

3. To reconfigure the system back in the pre-manual override condition, reverse steps 1-3, starting with
step 3 and working your way back to step 1. Open up all shutoff valves if applicable.

Hydraulic Hand Pump for Accumulator Fail-Safe Configuration

CAUTION: Accumulator fail-safe systems contain high pressure; inappropriate identification and
service of the system may result in system malfunction, inadvertent system trips or severe
personal injury.

In the event of power loss or system malfunction, all X3 accumulator fail/surge actuator systems with a
manual override option can be engaged to manually move the actuator to the required position.

Procedure

This procedure details the steps for manually operating REXA actuators with the online accumulator fail-
safe and/or surge option. On loss of power, online recharge module malfunction, or accumulator bottle
N2 pre-charge leaks, the following procedures must be followed to manually operate the actuator. The
example hydraulic schematic below is of a bidirectional surge manifold assembly with the relevant
components ballooned for reference; however, the procedure can be applied to any online accumulator
fail-safe system with a dedicated recharge module.

NOTE: Online accumulator fail-safe systems with the fail in place option will not require the Solenoid
override. Solenoids on these systems are normally deenergized, and step 2 can be skipped.
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4. If manual operation of the system is required, close off ball valve (Item 1). This is to prevent oil
backflow into the accumulator bottle when operating the manual override.

5. Sol 1 (Item 2) is energized during normal operation and therefore needs to be either powered or must
have the solenoid override engaged to ensure that the oil does not recirculate within the recharge
module lines when operating the manual override. The figure below shows the solenoid with and
without the override.

Hand rotate CCW to
rEMOVE COVer to expose
Manual Override

Mo hdanual Ce rride)

2
711 olo\
31
Configuration 312 Way

3-Way 2-Position Solenoid
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6. If power is available to Sol 1, skip this section. If not, proceed to the section below:

a. Remove the manual override cover by turning the knob Counterclockwise (CCW), lifting up the
cover to expose the manual override. The manual override design is a threaded lock-in-place

design.

b. The solenoid override can be engaged by rotating the manual override all the way Clockwise
(CW) as shown in the figure below. In doing so, ports 1 and 2 of the solenoid are isolated.

NOTE: All Solenoids that are energized during normal operation will have solenoid overrides that must be
engaged.

Hand tighten manual override knob
CW as far as it can go to latch
manual override

Solenoid
Override 2
IARS
711 Q1O x w

3 1
Configuration 3/2 Way

3-Way 2-Position Solenoid Valve Override

7. If the system is configured with a hand pump, the hydraulic hand pump manifold assembly will either
be mounted directly onto a REXA power module or as a standalone modular assembly with hydraulic
connections to the OPEN, CLOSE, and RES hydraulic lines without shutoffs. Use the hydraulic pump

to move the actuator to the desired position.

(P TIONALD
Hand Pump

Hand Pump Manifold Assembly (No Ball Valves)
8. To reconfigure the system back in the pre-manual override condition, reverse steps 1-4, starting with

step 4 and working your way back to step 1. Open up all shutoff valves if applicable.
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Manual Operators: Linear Mechanical Gear Drive

CAUTION: Before attempting to operate ANY manual override feature, make sure that electrical
power is turned OFF and all trip signals have been removed.

REXA linear actuators can be designed with a mechanical override to allow for manual operation of the
actuator in the event of a power outage or failure. Each linear actuator equipped with a linear mechanical
gear drive consists of two main sub-assemblies: (1) the linear hydraulic cylinder with either on-board
power module(s) or remote power module(s) and (2) the linear mechanical gear drive sub-assembly.
Figure 1 illustrates an actuator system with mechanical override design mounted onto (3) and example
end user valve assembly:

1. LINEAR CYLINDER SUBASSEMBLY 2. MECHANCIAL OVERRIDE SUBASSEMBLY 3. END USER'S VALVE ASSEMBLY

Figure 1: Linear Mechanical Gear Drive

Optional accessories such as Lock Out Tag Out (LOTO) lock features, override bypass sensing,
mechanical stop adjustments, and limit switches can be added onto the mechanical override
configuration.

Theory of Operation

The REXA mechanical override assembly consists of a linear lead screw, lead screw clutching
mechanism, and a gearbox and handwheel drive mechanism. Opening the hydraulic bypass and
engaging the clutching mechanism onto the leadscrew will allow the gearbox and handwheel drive
mechanism to linearly traverse the valve stem. It is also possible to completely remove the linear electro-
hydraulic actuator completely (i.e., for service) and operate the mechanical override subassembly
independently as illustrated below.
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®

Engaging Mechanical Override

To engage the manual override to the drive shaft for hand wheel or pneumatic drive operation.

The operation of REXA's linear mechanical override system is the same. the differences are in the

optional accessories.

1. Ensure proper lock out and tag out procedures to ensure power is removed from the actuator and

the hydraulic system is disabled. see figure 2 for details.

2. Operate handwheel until the mechanical override carriage trunnion aligns to the split clamp

carriage trunnion, shown in figure 3.

3. Remove mechanical override pin from pin holder by pressing release button and insert through

both trunnions.

4. Open the bypass illustrated in figure 4 (handle inline with tubing).

The handwheel or pneumatic drive can now be used to position the actuator.

Figure 2

SPLIT CLAMP CARRIAGE
TRUNNION

MECHANICAL
OVERRIDE CARRIAGE
TRUNNION

RELEASE BUTTON

MECHARNICAL
OVERRIDE PIN

Figure 3

TPB-16.3 Rev 1

MECHANICAL
OVERRIDE PIN
HOLDER

MECHANICAL
OVERRIDE

BYPASSING LOCK AND
LOCKING PIN REMOVED

Figure 4
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®

Disengage Mechanical Override
To disengage the manual override from the drive shaft and run the unit with the actuator.

Turn mechanical override bypass (Figure 5) clockwise (handle perpendicular with tubing).

2. Push the pin release button to remove the pin (Figure 3) and place the pin back into the holder
(Figure 2) (small rotations of the handwheel may be needed to relieve tension on pin).

3. Reapply power to unit to resume electronic control of actuator.

MECHAMICAL
OVERRIDE

BYPASSING LOCK AND
LOCKING PIN REMOVED

Figure 5
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Manual Operators: Rotary Mechanical Gear Drive

CAUTION: Before attempting to operate ANY manual override feature, make sure that electrical
power is turned OFF and all trip signals have been removed.

NOTE: Hydraulic Bypass valve MUST be
opened, and the electronic control
enclosure must be in manual mode, or the
incoming electrical power must be turned
off to the control enclosure before
attempting to use the manual override.

ENGAGED
(MANUAL)

DISENGAGED
(AUTO)

WARNING:ENGAGE HANDLE, TURN
Lihie e S el NOTE: If the actuator is equipped with

hydraulic bypass sensor, this will disable
normal actuator function when the bypass
is open.

Rotary Mechanical Override
Hydraulic Bypass Warning

Manual Operation:

1. Turn off power to the actuator or put the electronics in manual mode so it will not
try and re-correct the mechanical overrides positioning.
2. Engaging the manual operator for actuators up to 100,000 in-Ibs.:
a. Using one hand, grab the override engagement handle shown
below, squeezing the bottom and top handle together.

Squeeze the two bars
together to unlock

Override Handle Locator
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b. With the handles still squeezed together, rotate the handle from its declutched
(Disengaged) position upward toward the hydraulic cylinder actuator mounting flange
until the handle locking tabs are in line with their locking positions.

Disengaged Engaged

Override Handle - Disengaged Override Handle - Engaged

NOTE: In some cases, the override gear teeth will not mesh correctly when rotating the
handle upward. If this occurs, rotate the override wheel slightly to mesh the gears and then
rotate the declutch handle upward.

c. Release the handle and allow the override engagement handle to lock in the override
position.

3. Engaging the manual operator for actuators over 100,000 in-Ibs.:
a. Using two hands, pull the two spring pins located on the housing shown below and turn
them so that the pins remain pulled out.

String Pins Locator
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b. Rotate the declutching lever shown below to the ENGAGED position.

Override Handle - Disengaged Override Handle - Engaged

NOTE: In some cases, the override gear teeth will not mesh correctly when rotating the handle
upward. If this occurs, rotate the override wheel slightly to mesh the gears and then rotate the
declutch handle upward.

4. Once the override lever is fully engaged, the override is ready to be used.
5. Open the hydraulic bypass valve by turning it counterclockwise to the MANUAL position shown
below.

NOTE: Some overrides may have a locking pin which would need to be removed.

MECHANICAL
OVERRIDE

BYPASSING LOCK AND
LOCKING PIN REMOVED

—

Hydraulic Bypass Valve

6. Once the override handle is in its locked position, the override is ready to be used. A clockwise
rotation of the override handwheel will produce either clockwise or counterclockwise rotation of the
override output, reference the direction label on the handwheel.
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Manual Operation Completed — Return to Actuator Control:

1. Close the hydraulic bypass valve referenced in step 5 above.
2. Reversing steps 3 and 2 above disengage the manual operator.

3. Turn on the power to the actuator.
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Accumulator Fail-Safe Option

The basic design of REXA Electraulic™ actuation will inherently lock-in-last place upon loss of power.
However, it is easily adapted to provide end of travel fail-safe operation. One common method of
accomplishing fail-safe positioning is with a solenoid and spring design. This type of device is limited to
smaller actuators for physical and economic reasons. It should also be noted that since the spring is
directly coupled to the cylinder, much of the actuators hydraulic force is consumed to compress the spring
with each stroke. As a result, “spring-fail” actuators require a larger cylinder to accomplish the required
net output force.

For larger actuation needs, where spring packages become very large and impractical, an accumulator
fail option is offered. The accumulator system is isolated from the main hydraulic circuit during normal
actuator operation removing the need to “oversize” the actuator. Our unique accumulator technology uses
the power module to recharge the accumulator, eliminating the need for a separate re-charge pump and
associated plumbing. A fail-safe event may be initiated by loss of electrical power or an independent trip
signal. After a fail-safe event the accumulator is re-charged by the actuator’s power module prior to
resuming normal operation.

Accumulator Operation
System operation is based on a piston type accumulator with nitrogen gas on one side of the piston and
oil on the other.

Accumulator Gauge
(0-3000 PSI)
Threaded On Cover
Reservoir Gauge
(0-160 PSI)

Online Accumulator Fail-Safe
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Power Fail Tr|p Maximum Fail Speed
The accumulator system maintains an acceptable pressure - - -
range defined by the setpoint. During a fail-safe event, the R Series Approximate Fail
solenoid valve changes state, allowing the accumulator Time* (seconds)
pressure to drive the actuator cylinder to the fail-safe position R2 500 <1
(open or closed). The stored pressure within the accumulator
bottle is released into the actuator cylinder. System oil that R5 000 <1
was already present in the actuator cylinder is displaced into a
pressurized collection bottle. It remains there until the recharge R10 000 <1
sequence is initiated. R20 000 <1
R50 000 <1.5
A needle valve is integrated into the accumulator manifold to
adjust the fail-safe speed to meet application requirements. R100 000 3
The arrows in these figures indicate the oil flow path during a R200 000 6
loss of power or trip condition. R400 000 12

Fail-Safe Trip
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®

Recharge After Fail-Safe

When the fail-safe condition is removed, a pressure transducer signals that there is low pressure in the
accumulator system. All pumping modules then run to quickly recharge the accumulator system,
transferring oil from the collection bottle to the accumulator bottle. When the required pressure is
reached, the pumping modules stop, and the solenoids are re-energizing the solenoid locking the
pressure in the accumulator system. Normal operation is resumed, and the actuator will travel to the
control signal target position.

If the fail-safe condition is initiated with a trip signal and power is still available, the dedicated recharge
module will begin charging the accumulator system as soon as the actuator has reached its trip position.
This allows the system to readily modulate after removal of the trip signal. The figure below indicates the
oil flow path during a recharge after power loss and the flow path any time the pressure is detected below
the recharge threshold.

Recharge Post Fail-Safe
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®

Recharge (Top-Off)

If the accumulator pressure falls 100 psi below the programmed setpoint during a normal operation, the
recharge module pumps oil from the pressurized collection bottle into the accumulator system. This
sequence can occur simultaneously while the actuator is modulating. The figure below illustrates this

recharge sequence.

Accumulator Manifold

Recharge (Top-Off)
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Spring Fail-Safe Option

Theory of Operation
The springs used on REXA actuators are “pre-loaded” so they will apply a
minimum force in each case. This pre-loading is done by deflecting the
spring to a specific amount during assembly. This initial deflection is based ovildar
on the spring rate and results in the spring end force. Each spring is also F:me
designed with a maximum output force at maximum compression height (end
of travel); this is referred to as the spring start force.
Spring
As the cylinder moves in the direction to compress the spring, an increasing Force
amount of the cylinder’s force is required to compress the spring. This spring
force is calculated by multiplying the spring rate by the travel (additional
deflection) plus the spring end force. 5
Spring Force = (Spring Rate x Cylinder Travel) + Spring End [ Cylinder
Force
The net output force of an actuator at any point is the cylinder force plus or 5.2 ‘ '\f
minus the spring force, depending upon force direction. —
= Spring
, , N . e Force
When calculating the force in the direction that compresses the spring, we ‘:cﬂr: vV

subtract the spring force from the cylinder force.
Figure 1: Spring Function
Actuator Net Output Force = Cylinder Force - Spring Force

When calculating the force in the direction that extends the spring, we can add the spring force to the
cylinder force.

Actuator Net Output Force = Cylinder Force + Spring Force
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Solenoid Valves

Internal Solenoid

If the unit has an internal solenoid valve it will have the toggle lever shown in Figure 2. Toggling this lever
will override the function of the solenoid. If the unit has no power and you need to use a manual operator,
the lever must be in the solenoid override position as shown in Figure 3.

CAUTION: Make sure the toggle lever is returned to its normal position when solenoid power is
returned, or the spring fail-safe function will not operate.

Figure 3: Internal Solenoid Normal Operation (Left) vs Override
Position (Right)

Figure 2: Internal Solenoid

External Solenoid

If the unit has an external solenoid, then the
speed and override function is controlled by the
needle valve as shown in Figure 4. To adjust the
needle valve, to increase the fail-safe/ trip speed,
loosen the jam nut then rotate the screw
counterclockwise. To slow the fail-safe/ trip
speed, turn screw clockwise. To use the override
function, tighten the screw clockwise until it no
longer turns.

CAUTION: Do NOT over tighten screw or
damage to the screw seat will occur.

Needle valve
adjustment screw

Figure 4: Needle Valve Adjustment
Screw Locator
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®

Linear Short-Stroking

On linear actuators, the full rated stroke of the cylinder and spring may not be required in the application.
This allows us to adjust the “spring end” by further pre-loading or additionally pre-compressing the spring
and in turn derive more force out of the spring than the standard chart suggests. This allows us to get
more force out of the spring than the standard chart suggests.

The spring rate is used to determine how much additional force is available in a particular unit. Spring
rates are constant for each spring. This means the “rate” does not change with stroke. The force will
always be rate multiplied by distance. In other words, it would require 600 pounds of force to compress a
300 pounds/inch spring 2 inches. When pre-compressing a linear actuator, make sure sufficient stroke
remains for the intended application.

SPRING VALUES CHART | ACTUAL |PRESSURE GAGE READING
SPRING INITIAL 4500 LBS 875 P3I
VALUES FINAL 2000 LBS 389 PSI

Example: 1” Stroke Application That Requires 800 Lbf
Assume an L2000-2. The Spring End is 700 ft-Ibs. However, if we set the seated position, such that the
spring is pre-compressed 2" more, we get an additional 150 ft-Ibs. (300 ft-Ibs./inch of stroke x 2" of

stroke = 150 ft-lbs.) for a total of 850 ft-Ibs.
Linear Spring Fail-Safe

Time
— (seconds perinch)
rus :
Standard High Speed
Solenoid Solenoid
2000 Ib .
(8896 N) 0.6s <1g
4000 Ib .
(17792 N) Is <Is
5000 Ib .
(22241 N) 1.25s <1s
10000 b .
(44482 N) 258 <1s
15000 Ib .
(66723 N) Consult Factory <1g
20000 b .
(88964 N) Consult Factory <1g’
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®

Rotary Spring Selection
The table below provides the Spring Rate, Spring End and Spring Start torques in inch-pounds for each

spring matched to its’ appropriate rotary cylinders. Spring Start torque is at a full 90-degree travel. Use
the three steps below the table to select the proper spring for each application.

1. Using Spring End, determine the smallest cylinder/spring combo that will meet the fail-safe shut-off
requirement.

2. Subtract the Spring End from the Cylinder Torque to make sure there is sufficient torque to initiate
travel (break-away-torque).

3. Subtract the Spring Start from the Cylinder Torque to make sure there is sufficient actuator torque to
fully stroke the application.

Rotary Spring Fail-Safe

Time
(seconds per 90° rotation )
Torque :

Standard High Speed

Solenoid Solenoid
2500 Ibein .
(282 Nem) 1.2hs =15
5000 lb=in .
(565 Nen) 258 <1s
10000 lbsin .
(1130 Nem) > <1s
20000 lbsin .
(2260 Nem) 10s =1s
50000 lbein .
(5650 Nem) NA 1.5s
100000 Ibein .
(11300 Nem) NA 3

17.2-4
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Torque or Thrust Seating Methods

Theory Of Operation

Actuators which are required to hold a seating thrust or torque require a spring-loaded element between
the actuator and driven device or means to control the actuator's seating pressure. On smaller linear
actuators a spring-loaded element referred to as an elastic coupling is used. On larger fail in place actuators
a spring-loaded hydraulic cylinder referred to as a seat loading cylinder is used to control the operating
pressure in the actuator. For actuators which have a fail-safe spring or accumulator the spring or
accumulator is used to maintain the seating torque or thrust.

Elastic Coupling
The elastic coupling maintains a constant spring-loaded seating thrust and compensates for thermal
expansion of a valve stem.

For applications that extend or retract against a seat, linear REXA actuators are provided with an “elastic
coupling” for connecting the driven device to the actuator. The elastic coupling contains a set of disc springs
which are pre-compressed to approximately 80% of the rated thrust of the actuator. When the actuator is
driving into the driven device the spring will compress from 80% to 100% of the actuator’s output creating
a spring-loaded seating thrust.

The coupling also provides a visual indication of compression (seat load) and should be compressed to its
rated mark when the driven device is at the seat. When seated the load on the driven device is
approximately the rated output of the actuator.

The force indicator on the elastic coupling is a pin captured in a slot on the side of the coupling. As the
coupling compresses, the pin slides in the slot. A scribed line marks the rated output position.

| | | ‘l
| ATHBICR IO iy ]

I Y

Preloaded Coupling (Left) vs Rated Load Coupling (Right)

NOTE: When calibrating Position Lo or Position Hi corresponding to the end position (seated position) the
pin must be aligned with the scribe mark.
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NOTE: To translate pressure gauge readings into actuator output, use the following formula:

(Pressure Gauge reading - 2,000 psi) x actuator rated output = [actual output]

Seat Loading Cylinder

On larger size actuators the forces are too great to use a mechanical elastic coupling. Instead, a smaller
Seat Loading Cylinder (SLC) with a spring load is hydraulically connected to the actuator cylinder. This SLC
acts as a pressure switch to maintain the necessary torque or thrust on the seat and compensates for
thermal expansion of the valve stem.

The Seat Loading Cylinder utilizes a pre-compressed load equivalent to 80% (1600 psi) of the nominal
working pressure (2000 psi). As the power module pumps hydraulic fluid into the actuator cylinder, the
actuator will drive into the seat and the internal pressure will increase. Once the force on the extension
shaft reaches the preset 80% of the actuator’s rated output, the pressure in the top of the actuator
cylinder begin to compress the spring on the seat load cylinder. This will occur when the driven device
reaches its end of stroke (valve seat).

As the pressure builds within the actuator cylinder, oil flows into the SLC, designated by the high-pressure
flow arrow and retracts the SLC shaft. When the spring is compressed to the full nominal working
pressure, the position feedback of the SLC will trigger the power module to shut off. The rated actuator
output is now applied to the driven device and retained within the cylinders. When calibrating Position Lo
or Position Hi corresponding to the end position (seated position) the SLC indicator notch shown below
must align to the dashed line on the Seated label.

NOTE: The delta pressure between the two power module gauges should be 2000 psi indicating full
actuator output when setting the seated position.

Actuator Cylinder
Hign Pressure Flow =i
seat Load Cylinder
Power Module | ' =
| | e
_E; - @“wr T LB
k- & | (& & v y
{.__\ - 54'"-“.)) I'\E__' '.4"',,-‘, ),' | E!' ::I_
\'l-:i:d :-':F .‘I\.
= | | & ' j/"
@ “ange @— A [J
e e ol m
i L
¥
g 2
@ (LR @ e I
Cylinder Qutput
Seat Loading Cylinder SLC Indicator-Seated
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®

Solenoid Auto-Seating

For actuators that require fail-safe in the same direction as the torque or thrust seated position, the elastic
coupling and seat load cylinder are redundant and unnecessary. The fail-safe spring or accumulator
system is used to maintain the torque or thrust seated position. The REXA electronic control enclosure
automatically controls the solenoid operation as the actuator positions approaches the seat. A control
menu parameter, called Solenoid Seat (Sol. Seat), sets the percentage away from the seat that the
solenoids will open. Rather than using the motor to drive to the seat once the actuator reaches a position
close to the seat the solenoid valve(s) open and the remaining travel is accomplished by using the stored
energy (spring or accumulator) to drive the valve into the seat.
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Power Consumption

Total actuator power consumption will vary depending on actuator model and configured optional
features. Idle power consumption, actuator heater, and power module motor apply to every model. Spring
Fail-Safe and accumulator models have additional components that add to the total actuator power
consumption. Refer to Figure 1 to determine how your system is configured based on model number. See
the list and table below for details.

Idle Power Consumption

The electrical power requirement of the actuator is based on the power module size; however,
each electronic control enclosure has minimum power consumption for when the actuator is idle.
Refer to column 4 for idle power consumption.

Actuator Heater

Each actuator contains a cartridge heater to maintain a constant oil viscosity. The heater turns on
at 60°F (15.5°C) and turns off at 80°F (26.7°C).

Heater Power Consumption, 150VA per Power Module - only when heater is on.

Power Module Motor
The power module motor operates when the actuator is instructed to move to its target position.
Various size power modules have differing electrical power requirements as shown below:

Spring Fail-Safe Solenoids

Actuators featuring the Spring Fail-Safe option contain at least one solenoid.
Internal Solenoid: 30 VA, continuous.

External Solenoid: 10 VA, per solenoid.

Accumulator Recharge Module and Solenoids

Actuators featuring the Accumulator Fail-Safe option contain at least one recharge module with
external solenoid.

Accumulator Recharge Module (Stepper): 700 VA total, during recharge.

Accumulator Recharge Module (Servo): 1400 VA total, during recharge.
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Fail In Place or Spring Fail-Safe Actuator: Fail-Safe Position Letter P, E, Ror U

1 2 3 4 6
REXA REXA .
Actuator | Phase | Fower I!Ic:-::tti‘gl)tg?:vtv Max/Start Up VA
nput (~) Mo_dule VA
Voltage Size
B 56 550
C 56 850
115VAC | 1 Dual C 56 1,550
1/2D 56 1,000
Dual 1/2D 56 2,000
B 56 550
C 56 850
Dual C 56 1,550
230VAC | 1 1/2D 56 1,000
Dual 1/2D 56 2,000
D 56 1,800
Dual D 56 3,500
D,P9 56 6,000
D,P20 56 9,000
D,P40 56 15,000
230VAC | 3
D,2P40 56 30,000
1/3C 13 370
24VvDC | N/A - I"h o113 22 750
C 42 650

Accumulator Fail-Safe Actuator: Fail-Safe Position Letter A

For accumulator fail-safe actuators configured with a stepper recharge module add 700 VA to
Max VA

For accumulator fail-safe actuators configured with a servo recharge module add 1400 VA to Max
VA
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Automated Online Solenoid Testing

The REXA accumulator trip block assembly offers the ability to initiate a local partial stroke valve test or a
local solenoid trip block test. The user interface located on the front of the main control enclosure will

consist of the REXA display under a protective flip up cover as well as two test buttons and three status
light indicators. Refer to Figure 1 below.

VP
|

e | L

|
Cr - b

=) 5

Figure 1: User Interface
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Electronic Control Enclosure
The standard functionality of the REXA display is detailed in Chapter 6 of this operations manual. All new
features associated with the trip block testing are documented below.

Indication Lights

o TRIP DISABLED - Red LED light illuminates to indicate an operator has manually disabled the
trip function. Trip is disabled upon closing any of the four isolation valves and the limit switches
indicate a closure when the valves are not in their fully open state.

e |SO. Valve #2 - Green LED light illuminates when isolation valve 2 is in its full open state.

e |SO Valve #4 - Green LED light illuminates when isolation valve 4 is in its full open state.
Push Buttons

e PST - Black push button that will initiate a valve partial stroke test.
e SOLENOID TEST - Black push button that will initiate an online solenoid valve test.

Trip Block Manifold

The trip block manifold shown in figure 2 is used to control the accumulator trip function and facilitates the
online testing of the individual trip valves. Contained in the trip block are four solenoid valves (2A-1, 2A-2,
2A-3 and 2A-4) and four pilot to close check valves (2B-1, 2B-2, 2B-3 and 2B-4) that control the trip
function. The combined function of a solenoid valve and its pilot to close check valve will be referred to as
the “Trip Valves”. The four trip valves can be online tested to ensure they are operationally ready to
perform their trip function on demand. The trip block contains four manual isolation valves (1-1, 1-2, 1-3
and 1-4) to isolate the manifold during trip valve testing. These isolation valves also facilitate the ability to
isolate and replace any of the trip valves while the actuator is still able to position in remote mode. Five
pressure transducers (T-Open, T-Close, T-ACC, T1 and T2) are mounted on the trip block manifold and
are used to monitor thrust of the actuator (T-Close/TE and T-Open/TR), accumulator pressure (T-ACC)
and internal manifold pressure (T1 and T2) to facilitate the online testing of the trip valves.

[Refer to Figures 2 and 3 on next pages]
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T-Open :’

1-4

(TAaCCT )

Figure 2: Trip Block Assembly
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Operation

e Trip Function
o Site wiring shall provide two independent trip signals (Trip Input #1 & Trip Input #2) from the SIS
system, the actuator can only trip when both signals lose 24 VDC power.
e PST
o The actuator will move to a pre-programmed menu defined position and return to the original
position when the PST button is pressed. Additional information on PST can be found in
Chapter 6, Technical Product Bulletin #12.0: GUI Bluetooth, and Technical Product Bulletin #5.0:
Fault Codes.

NOTE: PST can only be deployed when the actuator is at 100% open and will be aborted if there is a
control signal change during the PST event.

Solenoid Testing Operational Sequence
NOTES:

o Solenoids 2A-1 (Sol 1), 2A-2 (Sol 2), 2A-3 (Sol 3) and 2A-4 (Sol 4) are energized during normal
operation mode.

o Solenoid 5 is de-energized during normal operation mode.

During the APl test, the actuator will maintain current position.

o Ifthe cylinder drifts more than 5% closed during an APl test the testing sequence will stop and
the display will read “API DRIFT”

o IfaPSTinputis initiated during an AP test the PST input will be ignored.

o Solenoid Test pressure criteria: APl Pres 1 = Recharge Press — 500 psi & API Pres 2 = 150 psi.
API Press 2 is not adjustable via a menu parameter.

O

1. Make sure the actuator is in Remote (Auto) mode and at 100% open or in Manual (Local Man)
mode at any position.

2. Close isolation valve 2 (1-2) by pushing/rotating the handle up and close isolation valve 4 (1-4) by
pulling/rotating the handle down as shown below. This will disable the trip function and isolates the
cylinder from the trip manifold. The ISO Valve #2 and ISO Valve #4 green LEDs will go out and the
trip disabled red LED will turn on.
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®

NOTES:
Warning and Alarm relays will open.

TRIP DIS will display as an Alarm in the REXA LED display. See Trip Dis Fault in Technical Product
Bulletin #5.0: Fault Codes for functional details.

Normal Operating Position AP Test Position
Figure 4: Isolation Valve Positions

3. Press the push button labeled “Solenoid TEST”, the operation mode will change from Auto to
Auto API or if in Local Man mode Manual API.

NOTES:

Pressure transducer (T1) reading will replace the position value in the display.

Pressure transducer (T-Open) reading will replace the time in the display for all tests 1-6 except
for test 5; T-Close will display for test 5.

Pressure transducer (T2) will replace the date value in the display.

SOLENQID TESTING

| R WALVE B

Figure 5: Solenoid Test Button Locator
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4. Upon successful completion of the API Test sequence the mode will change back to Auto or
Local Man and report an API Pass in the display for ~2 minutes. If a failure occurs the
corresponding test failure will be displayed. See Automated test sequence reference below and
Appendix F for failure details. The automated testing sequence provided for reference below.
Valve identification numbers are shown in Figure 2 and Figure 3.

Test 1 (Reference Figure 6)

o System de-energizes trip solenoids 2A-1, 2A-2 and 2A-4 and reads pressure transducer (T1),
pressure transducer retract (T-Open) and pressure transducer (T2).

e Ifall three inputs are > “API Pres1” proceed to the next step

e Ifany of the three inputs are < “API Pres1”
Warning “T1 FAIL” is displayed and the testing sequence is stopped.
Trip solenoids 2A-1, 2A-2, and 2A-4 are re-energized and solenoid 5 is de-energized.
“T1 FAIL” is cleared upon successful completion of a subsequent API test.

Test 2 (Reference Figure 6)
o System energizes trip solenoid 2A-1, de-energize trip solenoid 2A-3 and reads pressure transducer
(T1), retract (T-Open) and pressure transducer (T2).

e Ifallthreeinputs are < 150 psi (APl Pres 2) proceed to the next step

o Ifany of the three inputs are > 150 psi (API Pres 2)
Warning “T2 FAIL” is displayed and the testing sequence is stopped.
Trip solenoids 2A-2, 2A-3, and 2A-4 are re-energized and solenoid 5 is de-energized.
T2 FAIL” is cleared upon successful completion of a subsequent API test.

Test 3 (Reference Figure 6)
o System Energizes trip solenoid 2A-3, de-energize solenoid 2A-1 and reads pressure transducer T1,
Retract (T-Open) and T2

e Ifall three inputs are > “API Pres1” proceed to the next step

e Ifany of the three inputs are < the menu set parameter for “API Pres1”
Warning “T3 FAIL” is displayed and the testing sequence is stopped.
Trip solenoids 2A-1, 2A-2, 2A-4 are re-energized and solenoid 5 is de-energized.
“T3 FAIL” is cleared upon successful completion of a subsequent API solenoid.

Test 4 (Reference Figure 6)
o System Energizes trip solenoid 2A-4, de-energizes solenoid 2A-3 and reads pressure transducer
retract (T-Open)

e |fT-Openis > 150 psi (API Pres 2) proceed to the next step

e [fT-Openis <150 psi (API Pres 2)
Warning “T4 FAIL” is displayed and the testing sequence is stopped.
Trip solenoids 2A-1, 2A-2, and2A-3 are re-energized and solenoid 5 is de-energized.
“T4 FAIL” is cleared upon successful completion of a subsequent API test.
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®

Test 5 (Reference Figure 6)
o (Sygtem )energizes solenoid 2A-2, de-energizes solenoid 2A-4 and reads pressure transducer extend
TClose

o IfT-Close is < 150 psi (API Pres 2) proceed to the next step

o [fT-Close is > 150 psi (API Pres 2)
Warning “T5 FAIL” is displayed and the testing sequence is stopped.
Trip solenoids 2A-1, 2A-3 & 2A-4 are re-energized and solenoid 5 is de-energized.
“T5 FAIL” is cleared upon successful completion of a subsequent API test.

Test 6 (Reference Figure 6)
o System energizes solenoid 2A-1, de-energizes solenoid 2A-2 and reads pressure transducer T1
o IfT1is <150 psi (API Pres 2) proceed to the next step
e [fT1is > 150 psi (APl Pres 2)
Warning “T6 FAIL” is displayed and the testing sequence is stopped.
Trip solenoids 2A-2, 2A-3, and 2A-4 are re-energized and solenoid 5 is de-energized.
“T6 FAIL” is cleared upon successful completion of a subsequent API test.

o “API Test Pass” will be displayed for 2 minutes then the display will return to normal operation
mode.

Post API Test

If any tests fail test sequence test 1 through test 6, all solenoid voltages are returned to normal operating
conditions, and the appropriate warning is displayed. Successful completion of API testing validates
that solenoids 2A-1, 2A-2, 2A-3, and 2A-4 are properly functioning.

After API testing, re-energize solenoids 2A-1, 2A-2, 2A-3, 2A-4 and de-energize solenoid 5.
Display “APITstPas”

Actuator mode changes from Auto API to Auto or Manual API to Manual.

“APITstPas” displays for 2 minutes while mode is Auto or Local Man.

o O O O

After completion of API test, return trip block assembly to normal operation mode as illustrated in Figure
2.

o Openisolation valve (1-2) by pulling/rotating down the handle.
o Open isolation valve (1-4) by pulling/rotating up the handle.
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Figure 6: Simplified Solenoids Testing Sequence
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Stroke and Rotation Times

REXA Standard Linear Double Rod Extend & Retract Stroke Time - Seconds per Linear Inch of Travel
Power Module & Booster Pump Sizes

Thrust Ibf (N)
538(‘: Ml e | caten limman | %5 | oo | Dp20 | DPa0 | D, Dual Pt
2000 (8896.4) 5.88 2.94 1.96 0.98 0.49
3000 (13344.7) 9.86 493 3.29 165 0.82
4000 (17792.9) 1176 | 588 393 1.96 0.98 0.49
5000 (22241.1) 14.99 | 750 5.01 2.50 1.25 0.63 ‘F::;‘ti‘:c
10000 (44482.2) 30.86 | 1543 | 10.31 5.15 258 129 | 057
15000 (66723.3) 4585 | 2293 | 15.32 7.66 3.83 191 | 085

20000 (88964.4) 60.84 30.42 20.32 10.16 5.08 254 | 113 | 0.56
30000 (133446.7) 88.18 44.09 29.45 14.73 7.36 368 | 1.64 | 082

40000 (177928.9) 126.98 | 63.49 42.41 21.21 10.60 530 | 236 | 118 | 0.56

60000 (266893.3) 94.06 62.83 31.42 15.71 785 | 349 | 1.75 | 0.83

80000 (355857.7) 12169 | 81.29 40.64 20.32 1016 | 452 | 226 | 1.07 0.55

120000 (533786.6) Consult 125.27 62.64 31.32 1566 | 6.96 | 348 | 1.65 0.85
275000 (1223260.9) Factory 137.44 68.72 3436 | 1527 | 764 | 3.62 1.86

Rotary Rack & Pinion Rotation Time - Seconds per 90°

Power Module & Booster Pump Sizes
Torque in-Ibf (N-m
9 (N-m) ox | Dl | v | el | P2l | bpo | D20 | DPA0 | D, Dual P40
2500 (282) 146 | 73 49 24 12 06
5000 (565) 291 | 146 | 97 49 2.4 12 Consult
10000 (1130) 533 | 266 | 178 8.9 45 22 | 14 Factory
20000 (2260) 1066 | 533 | 356 17.8 8.9 45 | 2 1
50000 (5649) 2754 | 1377 | @ 46 23 115 | 51 | 26 | 12
100000 (11298) 2754 | 184 92 46 23 | 102 | 51 | 24 12
200000 (22597) 178 89 445 | 198 | 99 | 47 24
400000 (45194) 178 | 888 | 394 | 20 | 93 48
566000 (63949) 250 125 | 556 | 28 | 13 6.8
766000 (86546) ‘F’::;L:c 3405 | 170 | 757 | 38 | 18 9.2
1016000 (114793) 550 | 275 | 122 | 61 | 29 15
1330000 (150270) 312 | 139 | 69 | 33 17
2000000 (225969) 42 | 192 | 9% | 45 23
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Single Rod Linear EXTEND Stroke Time - Seconds per Linear Inch of Travel
Power Module & Booster Pump Sizes

Thrust Ibf (N)
e | e | © | cavm |1pap| b | DPY | DP20 | DP4O | D, DualPao

2000 (8896.4) | 1058 | 529 | 353 | 177 0.88

3000 (13344.7) | 1881 | 941 | 628 | 314 157 | 079

5000 (22241.1) | 2939 | 1470 | 982 | 491 245 | 123 | 055 (F:::ti‘:y"

10000 (44482.2) | 49.68 | 2484 | 1659 | 830 415 | 207 | 092

15000 (66723.3) 7525 | 37.62 | 25.13 12.57 6.28 3.14 1.40 0.70
20000 (88964.4) 7525 | 37.62 | 25.13 12.57 6.28 3.14 1.40 0.70

30000 (133446.7) 117.57 | 58.79 | 39.27 19.63 9.82 4.91 2.18 1.09 0.52
40000 (177928.9) 84.65 | 56.55 28.27 14.14 7.07 3.14 1.57 0.74
60000 (266893.3) 115.22 | 76.97 38.48 19.24 9.62 4.28 2.14 1.01 0.52
80000 (355857.7) 100.53 50.27 2513 12.57 5.59 2.79 1.32 0.68
120000 (533786.6) (F::;‘ti‘:: 7854 | 3027 | 1963 | 873 | 436 | 207 1.06
275000 (1223260.9) 100.53 | 50.27 | 2234 | 1117 5.29 2.72
Single Rod Linear RETRACT Stroke Time - Seconds per Linear Inch of Travel
Power Module & Booster Pump Sizes
Thrust Ibf (N)
mc | e | © | cateo| wan | o | DFP | D2 | D | D,DualPo
2000 (8896.4) 5.88 2.94 1.96 0.98 0.49
3000 (13344.7) 9.86 493 3.29 1.65 0.82
5000 (22241.1) 14.99 | 7.50 5.01 2.50 1.25 0.63 Consult
10000 (44482.2) 30.86 | 1543 | 10.31 5.15 2.58 1.29 0.57 Factory
15000 (66723.3) 4585 | 2293 | 15.32 7.66 3.83 1.91 0.85
20000 (88964.4) 60.84 | 3042 | 20.32 10.16 5.08 2.54 113 0.56
30000 (133446.7) | 88.18 | 44.09 | 29.45 14.73 7.36 3.68 1.64 0.82
40000 (177928.9) | 126.98 | 63.49 | 42.41 21.21 10.60 5.30 2.36 1.18 0.56
60000 (266893.3) 94.06 | 62.83 31.42 15.71 7.85 3.49 1.75 0.83
80000 (355857.7) 121.69 | 81.29 40.64 20.32 10.16 4.52 2.26 1.07 0.55
120000 (533786.6) Consult 12527 | 62.64 31.32 15.66 6.96 3.48 1.65 0.85
275000 (1223260.9) Factory 137.44 68.72 3436 | 15.27 7.64 3.62 1.86

Consult Factory Notes:

- Engineering review is required for anything faster than 1/2 second per inch/90°.

- B, 1/3C and C motors should never be sized to run for more than 5 minutes per direction.

- DP9, D20 & DP40 stroke and rotation rates assume 230V 3@ motor power. Operating at 208V reduces actuator
speed.

- Stroke and rotation rates specify the maximum operating speed and are calculated at 100% speed setting and
70°F (21°C). Temperature and actuator load fluctuations may affect speed.
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Redundant Construction

About

For a controls application there are three core
elements of the REXA actuator, the power
module (motor and pump assembly), the
position feedback sensor system and the
electronic controller.

Redundant power module assemblies are
mounted on an isolation manifold which
connects them to the rest of the hydraulic
system. In the unlikely event of a component
failure within the power modules the power
module assembly can be hydraulicly isolated
and replaced without impacting the control of
the actuator. In this case the actuator will
continue its operation using only the working
module.

Redundant Power Module Example

Redundant feedback position sensor systems connect
two independent sensors directly to the actuator’'s
main hydraulic cylinder. They are physically
connected to the end of the hydraulic cylinder and
provide an analog signal back to the actuator
controllers. Shown below is an illustration of the linear
solution and a similar concept is available for rotary
actuators as well. In the unlikely event of a feedback
sensor failure, power to the corresponding controller
can be removed, allowing for the sensor to be
replaced online without impacting the control of the
actuator. In this case, the actuator will continue its
operation using only the working feedback until the
failed feedback is replaced.

Redundant Position Feedback Example
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Redundant electronic controllers are two independent controllers, each dedicated to driving their own
power module pumping system and each receiving an independent analog position signal from a
redundant position feedback assembly. Each controller would also have its own dedicated electrical
power feed and dedicated I/O. The two controllers are optimized to work together by monitoring each
other’s current state of health. Should one controller have a fault, lose power, or be taken offline, the
other controller will continue to operate uninterrupted. In the unlikely event of a controller failure, power
can be removed without impacting the control of the actuator. In this case, the actuator will continue its
operation using the working controller until the failed controller element is repaired.

Redundant Electrical Control Enclosure Example

For an Electrostatic Discharge (ESD) or control application with a critical trip function, there are additional
elements of the REXA actuator that create redundancy associated with the trip function. The trip function
is driven by stored energy, either in the form of a compressed coil spring or a pressurized accumulator
system. In these systems, the redundant construction associated with performing a trip function is in the
solenoid trip assembly.

For a spring-driven trip actuator, the coil spring is compressed, and a solenoid arrangement is used to
release the hydraulic pressure that is holding the spring in a compressed state. An example of a
redundant solenoid configuration is shown below. These solenoids are typically powered by a trip signal,
often coming from an SIS controller. The REXA ESD safety manual, covered in Technical Product Bulletin
#8.0: Safety Manual for ESD SIL Compliance, covers the SIL compliance operation and diagnostics of
different redundant solenoid configurations. Depending on the operational requirements of the system,
trip block assemblies controlling the actuators' fail-safe function can be configured in 1002, 2002, 2003,
2004 for spring fail units or 1002, 2002, and 2004 for accumulator units.
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1002 Solenoid Bock

Theory Of Operation

All REXA actuators are designed and constructed with components that are suited for the most severe
and demanding applications. Through several product generations spanning over 40 years and ongoing
continuous improvements, REXA actuators have an exceptionally low mean time between failure. Even
with industry-leading reliability, some critical applications and industries require no single point failures for
process equipment. For these applications, REXA has a fully redundant actuator solution that comprises
redundancy for all critical components except for the main hydraulic cylinder.

Operational Summary

Redundant REXA actuators act as two independently controlled hydraulic pumping systems, each with its
own power module, feedback, and controller. Both systems drive the same hydraulic cylinder and operate
together at the same time. The controllers of these two systems are optimized to make sure they are
never in conflict. This optimization will designate the controller labeled A as the main system set by
default and the controller labeled B as the backup system set by default.

During normal operation, both the main and backup systems operate together and perform the same
function, with one exception. To ensure optimized control and prevent the two systems from conflicting
with each other, the backup system has a deadband equal to five times the deadband of the main
system. This will reduce the duty cycle of the backup system and optimize the overall tuning of the
system. The main and backup controllers monitor each other’s system status. Should the main controller
have an operational alarm fault, the backup controller automatically shifts from its backup role to the role
of the main controller while the main controller is out of service. The operational mode of both systems
will always be available on the front display of the actuator as well as over any digital communication
protocols.
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The table below outlines some examples of how the redundant controllers will respond to different events.
Note the cases where the backup controller changes from Auto-Bkup to Auto, indicating it is now

operating as the main system:

Case # Event Main (Elec A) Backup (Elec B) Operational State
Status: OK Status: OK
l e Mode: Auto Mode: Auto-Bkup
. Status: Alarm Status: OK
2 Main — Feedback Bad Mode: Auto Mode: Auto
Status: OK Status: OK
¢ G 2 olEmn [eseled Mode: Auto Mode: Auto-Bkup
4 Backup — Feedback Bad or | Status: OK Status: Alarm
Power Fail Mode: Auto Mode: Auto-Bkup
Status: OK Status: OK
7 G & slEmn Reseied Mode: Auto Mode: Auto-Bkup
Main & Backup — CS Bad Status: Alarm Status: Alarm
6 (example: Loss of control Mode: Auto Mode: Auto
signal)
Module 1 Status Module 2 Status
7 Main — Power Fail Relay Open Relay Closed
Mode: N/A Mode: Auto
Module 1 Status Module 2 Status
8 Backup — Power Fail Relay Closed Relay Open
Mode: Auto Mode: N/A
Module 1 Status Module 2 Status
9 Main & Backup — Power Fail | Relay Open Relay Open
Mode: N/A Mode: N/A
Notes:

1) After any main alarm is cleared, the main will re-take primary control automatically, and the
Backup will return to backup operation.
2) If both the main and backup lose power or are faulted, they will perform the required fail-safe
function, such as lock-in-last, fail Open, or fail Closed.
3) A system state of operational means the actuator is in control and following the setpoint with
either the main system only, the backup system only, or both systems.

Local Manual Mode

When running in Local Manual mode, both main (Elec A) and backup (Elec B) must be in Local Manual
mode. If not, the system, still in Auto mode, will try to correct any position changes attempting to be made

by the system in Local Manual mode.

Auto Mode

While operating in Auto mode, the system will behave as a standard system and follow any control signal
target changes. The benefit of the redundancy resides in the system’s ability to continue operation if one
of the controllers is in a fault condition.
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REXA Menu Parameters
Menu parameters corresponding to redundant functionality are as follows:

CALIBRATION Menu
Linearize allows for calibration of the display and the position feedback of the backup electronics to
calibrate out any deviation between the main controller and backup controller.

Range: -5.0 to 5.0% in 0.1% increments.

NOTE: The Linearize parameter only becomes available if Backup is selected in Rdnt CPU parameter of
the Drives menu.

When calibrating the Linearize parameter, the following steps should be taken:

1. Calibrate Position Low and Position High for both electronic control enclosures.

Move the actuator to 50% and record the delta between the position readouts on the two
electronic displays.

3. Go to the CALIBRATION menu in the backup electronics and enter the delta recorded into the
Linearize parameter. The backup electronics will drop the decimal place on the
position/feedback display when it's acting as a redundant system. When the redundant actuator
changes to the primary, the decimal digit will return to the display.

DRIVES Menu
Rdnt CPU defines if the REXA system is equipped with a redundant electronic control enclosure.

The parameter can be set to: Off, Main, or Backup.
Off indicates that the system is not redundant.

Main indicates the primary electronic control enclosure (Electronics A) that will control all moves based on
its deadband setting. Operational modes are displayed as defined in Chapter 6 of the Xpac 3 IOM, Modes
of Operation and Control Parameters.

Backup indicates the backup electronics control enclosure (Electronics B) that will assist control moves =
5 times its deadband. Operational modes are appended with “-Bkup” to indicate that the CPU is acting as
a backup only and will drop the decimal place on the position/feedback display when it's acting as a
backup system.

If the main electronic control enclosure is in an alarm state, the backup electronics will take over the role
of the main electronic control enclosure and reduce its deadband to the parameter setting in the
CONTROL menu. When acting as the main, the “-Bkup” is removed, and the standard operational modes
are displayed. The primary decimal digit will then return to the position/feedback display.

When Backup is selected in the menu, a new parameter is available in the CALIBRATION menu called
Linearize. See System Setup -> Calibration section below for additional details on setting up the
Linearize parameter.

The following parameters/features outlined in Chapter 6 are not supported by this option:

e Min Mod
e Fail-safe (loss of control signal)
e Primary Recharge (Recharge Dir = Off only)
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System Setup

Calibration
When initially calibrating the system to the valve, the following steps should be followed:

1. Put both electronics A & B into Setup mode.
Go into the Calibrate menu, scroll down to the Position Lo parameter, and press the ENTER
button. Repeat this process on both displays.
3. Press the up or down arrow on electronics A to run to the Closed position. Once complete, press
the ENTER button on both displays to commit this setting.
4. While still in the Calibrate menu, scroll down to the Position Hi parameter and press the ENTER
button. Repeat this process on both displays.
5. Press the up or down arrow on electronics A to run to the Open position. Once complete, press
the ENTER button on both displays to commit this setting.
6. Put both electronics A & B into Local mode and with the position showing, press the ENTER
button.
7. With the ‘=" sign flashing, move the actuator to the 50% position via the up or down buttons.
8. Record the difference between the position readings on the two electronic displays.
Ex. Main (Elec A) = 50.0%, Backup (Elec B) =50.2%
Delta = Elec A — Elec B = 50.0 - 50.2 = -0.2%
9. Go to the Calibrate menu in the backup electronics (Electronics B), scroll down to the Linearize
parameter, and enter the delta recorded in step 8.

Controls Signal Options
Jumper Configuration

Terminal block jumpers are provided in the electronic control enclosure to allow for the system to be
easily used with one or two independent control signal inputs. All systems ship from the factory
configured for one control signal unless indicated otherwise by the table on the following page.
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Configuration Majn (Elec A) Backup (Elec B) Signal Inputs
umpers Jumpers
— ‘H (A) CS Jumpers |
g RGN Control H\U\ |
Bz 12 i
(o)) 3 g B % ‘ H (B) CS Jumpers ‘ SIgg@jl Q % ost 4-20mA
N . 2 ~Toma i os INPUT
(2 § g B g 2 |@ i @
o e roltle
L 8 E 4 E
Srur] Bz Lz 5 | @|lD0|@
10 O 0 Control HD‘ ‘
@go@e 6 |@|0de
g “ H Jumper Storag‘e | oo Signal i) @ ‘Cs+
I Sifor
: O O
Jumpers between | Jumpers between
@
1&2, 3&4, 5&6, 8&9 1&2, 4&5
(7)) ‘H (A) CS Jumpers
— ERLAEE 2 Control
g oliHle ‘ Signal (A) H‘UH
o) j - %% > (B)CS Jumper§ o) [os- 4-20mA
az ok TN OIOIORE] \  NeuTe
= R B o
B2 iz s [2[MO) ¢
g ‘H Jum:erStorage ‘ EOE pontr()l H\U\ ‘
o @ Slgnal g) @ . 4-20mA
o oo | Slolo- INPUT (B)
; Jumpers between | Jumpers between
= 6&7, 9810 283, 586

NOTE: When using two control signals Input B must be kept within 5x the actuator’s deadband setting
from Input A to avoid contradicting control inputs while positioning.
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Timed Actuator Travel Software
Five Position Relay Option

About

For applications requiring slow opening and closing times, typically found in the Water and Wastewater
Industry, special time stroke software can be used. In most cases, the required stroking times can be
achieved by decreasing the motor speed, but if the projected motor speed needs to be decreased below
30% of the actuator’s rated maximum stroking speed, this option must be utilized. This ensures the motor
speed is adequate to meet the required opening & closing torques while still achieving the desired stroke
time. Refer to Technical Product Bulletin #21.0: Stroke and Rotation Time for detailed information on
speeds to determine if this option is required.

In addition to the standard two-position relays (Open & Close), three additional relays have been provided
for position granularity. This additional hardware is not included in the standard time stroke construction
and needs to be explicitly requested.

Theory Of Operation

The total stroke time that the application requires for full stroke in the open, close, or both open and close
directions shall be entered into the actuator’'s Speed menu. The actuator will then regulate its speed by
making a series of 1% moves with small pauses until the new position is reached. The total time between
the 1% move and the rest period shall be equivalent to the total stroke time divided by 99 moves.

von oo |
Lt

za-|

ool |
o

000 2000 4000 G000 BOOD 10000 12600 14000 16000 18600 20000 22000 24000 26000 76000 30000 J200D 34000 36000 IBGON 40CO00 42600 44600 AGHO0 48000 50000515

Figure 1 - Sample 500sec Time Stroke Plot (Red trace — Control Signal, Green Trace — Actuator Position)

500sec stroke time
example:

_ Open Time = 500,

Pause between 1% moves
1% position | _ =500/99 =5.05 sec

e ——| _’ This will translate to a
| - 500sec travel time in the

' Open and Closed direction
as shown above.

100.00.
10.000

- small pause between moves

20000 Z.000 30.000 31.000 32000 3000 34000 35000 3000 37.000 30000 3600 40000 41.000 42000 42000 44000 45000 46000 47.000 46.000 49.000 50.000 1.000 52000 53000 54.000 55000 56.0

Figure 2 - Zoom 500sec Time Stroke Plot (5-10%)
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Optional Outputs - Five Position Relays

Three additional programable position indicating relays can be added to the standard open and close
relays with additional hardware. These three additional relays provide programable set point changes.
Whenever the current position is = or < then the setting the relay becomes active. All five relays can

switch loads up to 200VAC/VDC at 1A and provide Normally Open and Normally Closed dry contacts.

The table below outlines the various relay states:

Relay State
Output Power Loss Position < Setting Position = Setting Notes
COM to COM to NC COM to COM to NC COM to COMto NC
NO NO NO
Relay 1 OPEN CLOSED | CLOSED OPEN OPEN CLOSED NO relay provided
Relay 2 OPEN CLOSED OPEN CLOSED | CLOSED OPEN standard.
Relay 3 OPEN CLOSED | CLOSED OPEN OPEN CLOSED Provided standard
Relay 4 OPEN CLOSED | CLOSED OPEN OPEN CLOSED with (5) relay
Relay 5 OPEN CLOSED | CLOSED OPEN OPEN CLOSED specials option.

Table 1 - Position Relay States

Rexa Menu Parameters

Menu parameters that were added or deviate from what is already outlined in Chapter 6 are outlined
below:

Control Menu
Deadband sets the maximum deviation allowed between the input signal and actuator position before a
corrective movement is made.

Range: 0.05 to 0.9% percent of calibrated stroke/rotation The range was reduced for this option
to ensure the Deadband cannot be set greater than the 1% step size.

Speed Menu

2-Speed defines use of option two speed operation.
Select: Off, TimeOp, TimeCl, TimeOC Default = Off

When 2-Speed is off, Maximum High Speed defines the maximum motor speed when in Auto mode.

When 2-Speed is set to TimeOp and Open Time is added to the menu.
Open Time defines the stroking time in seconds in the open direction.
Range: 10 to 990 seconds (16.5 minutes) and is adjustable in 10sec increments.
When 2-Speed is set to TimeCl and Close Time is added to the menu.
Close Time defines the stroking time in seconds in the close direction.

Range: 10 to 990 seconds (16.5 minutes) and is adjustable in 10sec increments.
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When 2-Speed is set to TimeOC and Open Time & Close Time is added to the menu.

Both Open Time & Close Time parameters can be set as outlined above.

NOTES:
1. If the desired Open and Close time can be achieved without setting the Max Hi. Spd. lower than
30% then time stroke software should not be used.
2. When operating if no notable delay can be seen between the time stroke steps this may cause
steps to be missed and the final stroke time to be shorter than expected. To accommodate for
this the Max Hi. Spd setting should be decreased until proper operation is achieved.

Outputs Menu

Relay #3 defines the point in % of calibrated stroke at which relay output 3 is active. The relay will be
active when the actuator position is = or < the value set in Relay #3.

Range: 0.1 to 99.9%, Default: Relay#3 = 35%

Relay #4 defines the point in % of calibrated stroke at which relay output 4 is active. The relay will be
active when the actuator position is = or < the value set in Relay #4.

Range: 0.1 to 99.9%, Default: Relay#4 = 50%

Relay #5 defines the point in % of calibrated stroke at which relay output 5 is active. The relay will be
active when the actuator position is = or < the value set in Relay #5.

Range: 0.1 to 99.9%, Default: Relay#5 = 65%

The following parameters / features outlined in Chapter 6 are not supported by this option:
Min Mod

Bumpless

Failsafe (loss of control signal)

Partial Stroke Test (PST) - PST, PST Target, PST Offpt, PST Time, PST Inc, PST Signal
Deviation, PST Auto Sch

Redundant electronics - Rdnt CPU

Motor-controlled trip - Trip = UMotPL, UMotPH, PMotPL, PMotPH,

Solenoid surge - Surge Bkpt, Surge Offpt, Surge Dir

Booster pumps - Boost Offpt

Redundant feedback

Seat load cylinder
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Menu- X3 Timed Actuator Travel Softwar

CALIBRATE CONTROL SPEED INPUTS DRIVES OUTPUTS CURRENT HISTORIC
» » » » » » STATS STATS
| PositonLo | | Deadband | MaxHiSpd | | Signal Type | Rechrg Pres Relay #1 |
Warn Pres
[ PositionHi | H | Gain | 2-Speed | T 1 Trip | Rechrg Time Relay #2 |
Rechrg Dir )
[ Signallo | Pl] Sol Seat rsz:Fe?d:ﬁE;o__p_l | Power On | Accum Pres Relay #3 | Stats/Errors only show if they
I__BFe_nTI'Fn_e = have occurred.
—_— Fe—————— W -1 Current Stats can be cleared
[ SignalHi | By i_Cal Stroke W ___ Delta Warn Relay #4 | for troubleshooting purposes.
|_2_ S_pgeg=_'|'i_m_e§|:| Delta Alarm Historic Stats cannot be
I Close Time_ | Relayis ] || cleared.

New Batter

| MaxManSpd |

software option.

NOTE: The Menu items shown in Bold & highlighted are specific to this

TPB-23.0

Rev 1

Display= Dir/Rev |

Pos Xmitter

Dir/Rev

Xmitter Lo |

Xmitter Hi |

Password 0000 |

Disp |

Cntrl |
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Modbus RTU

Theory Of Operation

To support this protocol, a Modbus interface board is required.

S$99274 — Modbus Interface Board Modbus Board Installed in Actuator

Modbus
serial port

The REXA protocol follows the standard Modbus implementation with a poll rate of 100ms
(depending on the amount of data requested). We support reading/writing to holding registers
and reading coil registers. Coil registers are utilized for fault status variables and holding
registers for any remaining data. Additional holding registers are also designated for writing of
control inputs and actuator date/time.

The following Modbus function codes are supported:

Function Code Description
01 (0x01) Read Coil Registers
03 (0x03) Read Holding Registers
16 (0x10) Write Multiple Registers

An RS-485 connection scheme is utilized to support this network and is capable of supporting
connections up to ~1200ft (400 meters). The communication parameters and wiring are as follows:

Wiring
Baud Rate: 115.2 Kbits/s
Data Bits: 8
Stop Bits: 1 1 Brown D - D(B)-
Parity: None 2 Wht/Org D+ D(A)+
Flow Control: None
Termination: 1200 3 Wht/Blue | SHIELD GND
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Customer Terminations:

Internal
Wiring

ool

s
[ RAK A >
PSR

I

WHT/ORG
BROWN
WHT/BLUE

7

Modbus RTU
Comms

[ D]
- [DI0ID]
mlZ]iE]

Customer
Wiring

Modbus Polling Considerations
To ensure optimal data acquisition and actuator responsiveness, follow these guidelines:

1. Group Register Requests: When requesting multiple registers, consolidate them into
a single request rather than polling individually. The maximum allowable group size is
125 registers per request.

Example

Single Register Request (10) Register Request

COMMAND - 1ms COMMAND — 1ms
per register x10 registers
DELAY - 2ms DELAY - 3.8ms

NOTE: To request these same (10) registers individually would take ~20ms.

TPB-24.0 Rev 1 24-2



Technical Product Bulletin #24.0

2. Communication Rate: This rate should never exceed 100ms, this interval may be
increased based on the process requirements.

3. Control Command Timing: Schedule read commands to avoid interference with write
commands. Interleaved reads will introduce delays in the subsequent writes.

4. Control Response Delay: When Control over Modbus the response will be ~25ms
slower than standard Analog 4-20mA control.

5. Control Response Delay: In the event of a Comm Loss or CS Bad fault (CS bad if Signal Type =
NetWrk), Modbus communication will be non-responsive. The current data will only be
representative of the actuator state before the Comm Loss and any new control commands will
not be processed.

Practice Commands

During initial actuator installation some basic commands can be used to validate proper
communication has been established.

1. Up Counter: Read register 40567 — An increasing value should be seen each time this
register is read.

2. Actuator Mode: Read register 40014 — Using the keypad on the front of the REXA
control enclosure, put the actuator in Auto Mode and a decimal 1 will be populated in
register 40014. Putting the actuator in Local Mode will change this register value to a
decimal 5.

The following can also be tested if configured for NetWrk control:

3. Actuator Control: Write into register 40569 (Host Write Enable) a decimal 1 and write
to register 40570 a hex 4248 & 40571 a hex 0000 (Host Write target) — Verify that the
actuator moves to the 50% position.

Recommended Polling Routines

When considering registers to read during normal operation the following is suggested:

1. Actuator Control: When using NetWrk control after setting the new target the position
should be monitored to verify a proper response.

Control Command Sequence

Step 1 2 3
Command Write | Write | Read
Address 40569 40570 & 40571 40003 & 40004
Host Write Enable Host Write Target Position
Value True \ Target in % | Position in %
Comms Delay 2ms 2ms 2ms
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2. Live Status Variables: Monitoring these registers will provide real time operation data.
Communication Rate — 100ms Max, 1 sec nominal

Address Description Address Description Total Read Time
40001 - 40002 Control Signal 40013 Accumulator Pressure 1ms (Request) + 4ms
40003 - 40004 Position 40014 Actuator Mode (Response) = 5ms
40007 - 40008 *Torque/Thrust 40015 Last Event
40012 *PST Status 40016 Actuator Status
Note: (*) If these features are not available on your actuator then these registers can be removed from the list
above.

3. Fault Verification: If the Actuator Status comes back indicating an active Alarm or
Warning the details of the specific fault can be determined by polling the following

addresses.
Fault Details
Address Description Total Read Time
1-100 Active Warnings (Coils) 1ms (Request) +4ms (Response) = 5ms
101 - 200 Active Alarms (Coils)
40018 - 40021 Active Warnings (Bit Mask) | 1ms (Request) + 4ms (Response) = 5ms
40022 - 40025 Active Alarms (Bit Mask)

To determine if the fault is a one time event or something that has been ongoing there are counters that
can be further polled.

Extended Fault Details
Address Description Total Read Time Notes
40419 - 40488 Current Fault ~16ms Counters provide insight into re-occurring
Counters failures
40489 - 40558 Historic Fault Counters ~16ms
40319 - 40328 Last 10 fault events ~4ms Event tracking allows failure trends to be
40330 - 40368 Last 10 fault time ~10ms determined.
stamps

Operational Modes

Data from the actuator can be retrieved over the Modbus connection while the actuator is in any mode.
There are some limits in the data that need to be taken into account:

Local Mode
- Host write commands will not be accepted

Setup Mode
- Host write commands will not be accepted
- Changes in parameters will not be updated until the actuator is changed out of Setup Mode.

Auto Mode
- With INPUT = Comms the actuator will only change position according to Host Write commands
over Modbus.
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Menu Parameters
New menu parameters corresponding with Modbus functionality are as follows:

CONTROL Menu

Digital defines if the REXA actuator is equipped with a Modbus communication daughter board.
The parameter can be set to: Off or Modbus.
Off indicates that the actuator does not support Modbus communication.

ModBus ID defines the Modbus address that the REXA actuator will communicate over.

Range: 1 to 247, Default: 10

NOTE: The REXA actuator is a slave device on the Modbus network.

Poll Rate defines the rate that the communication daughter board will update its polled registers.

Units: ms
Range: 48 to 60,000, settable in 4ms increments

INPUTS Menu

Signal Type defines the control signal the actuator will respond to in Auto mode.
The parameter can be set to: Analog, 1 Cont, 2 Cont or NetWrk.
NOTE: The NetWrk option is only settable if the Digital parameter is set to ModBus.

When Signal Type = NetWrk, the actuator will only respond to ModBus target commands provided via
the Host Write Target register. If communication is lost (Comm loss) between the Daughter Board and the
CPU this will be reported as a CS Bad fault.

NOTE: Refer to Section 6.4 Inputs Menu for additional information on the other signal type options. Refer
to Actuator Status section Host Write Enable and Host Write Target registers for additional details on use
of the control registers.
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Fault Codes
New faults corresponding with the Modbus functionality are as follows:
Com Loss:

Cause: The communication between the Modbus board and CPU board has become interrupted for
longer than 120ms.

NOTE: For this fault to occur parameter Digital must be set to MODBUS.
Indicators: Warning relay opens and Com Loss is displayed.

Cleared by: Self clearing when the Modbus board and CPU board communication is restored.

CS Bad:

Cause: The communication between the Modbus board and CPU board has become interrupted for
longer than 120ms.

NOTE: This is equivalent to the Comm Loss fault, but since the actuator is configured for NetWrk control
the priority is elevated. For this fault to occur parameters Digital must be set to MODBUS and Signal
Type must be set to NetWrk.

Indicators: Alarm and Warning relays open. CS Bad is displayed. The actuator will not travel to the
failsafe position due to a NetWrk CS Bad.

Cleared by: Self clearing when the Modbus board and CPU board communication is restored.

TPB-24.0 Rev 1 24-6



Technical Product Bulletin #24.0

Menu- Xpac Actuator

CALIBRATE CONTROL » SPEED » INPUTS » DRIVES OUTPUTS
| PositonLo | | Deadband |J| MaxHiSpd | M| Signal Type | | BoostOffpt | M| Relay #1 |
| Position Hi | | | Gain I | 2-Speed | || Fail-Safe | Surge Bkpt | Relay #2 |
Surge Offpt
| Signallo || Digital ] 2-Speed=Bkpt | Trip | Surge Dir | Display= Dir/Rev |
Max Lo Spd
| SignalHi | | | MODBUS ID ] Speed Bkpt | Power On | Rechrg Pres Pos Xmitter
Warn Pres Dir/Rev
| Time |l | PollRate | Rechrg Time
2-Speed= Up/Dn Rechrg Dir | XmitterLo |
| Date | Pl | MinMod ] Max Up Spd Accum Pres
Max Dn Spd | Xmitter Hi |
| New Battery | l | Bumpless | | Power Fail |
| MaxManSpd | | Password 0000 |
Sol. Seat PST
Cal. Stroke PST Target | Disp |
PST Offpt
PST Time | Cntrl |
NOTE: The Xpac Series 3 controller automatically detects any auxiliary PST Inc
components included with the actuator. If a component is not part of the PST Sig Dev
REXA actuator, the associated control parameter will be absent from PST Auto Sch
the menu.
Example: If the REXA does not have a Booster Pump assembly, the Delta Warn
“Boost Offpt” parameter will not be visible. Delta Alarm
Additionally, parameters indicated with a - - - - border must be unlocked | Rdnt CPU |
through another parameter before they are visible.
Examples: (1) Speed Bkpt will not be visible unless 2-Speed is active
and set to Bkpt. (2) API Test will not be visible unless Rdnt CPU is set
to Main.
Refer to the remainder of this Chapter 6 for further definitions.
TPB-24.0 Rev 1 24-7
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STATS STATS

Stats/Errors only show if
they have occurred.
Current Stats can be
cleared for troubleshooting
purposes.

Historic Stats cannot be
cleared.

Refer to Technical
Product Bulletin #5.0:
Fault Codes for details of
error code definitions,
causes and how to clear.
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®

Modbus Register Details
This section provides detailed information on each of the registers and the corresponding data provided.
They are broken up by relevant data categories and importance.

Register Summary
40001 to 40004,
40007 to 40008, .
1 ACTUATOR STATUS (Read) 40012 to 40017 High
& 40577
1 CONTROL (Read/Write) 40569 to 40571 High
1 to 200,
2 WARNINGS & ALARMS (Read) 40018 to 40025 Moderate
2 FAULT COUNTERS (Read) 40419 to 40558 Low
3 LAST 10 FAULT EVENTS (Read) 40319 to 40368 Low
40028 to 40031,
40559 to 40560,
4 PREDICTIVE DIAGNOSTICS (Read) 40563 to 40567 Low
40578 to 40581
40118 to 40205,
5 ACTUATOR SETTINGS (Read) 40305 to 40313 Low
5 ACTUATOR TIME (Read/Write) 40572 to 40575 Low
40206 to 40304,
6 ACTUATOR IDENTIFICATION (Read) 40314 to 40318 Low

Overall Register Notes
1. All data is big endian
2. ASCII characters are stored (1) character per register
3. The data type definitions are as follows:

Data Type Definition
Word Unsigned 16-bit
Real 32bit float

DWord 32bit Integer

QWord Unsigned 64bit
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1. ACTUATOR

STATUS

These registers provide current status of the actuator. At a minimum

these registers should be monitored at a regular interval.
Control Signal

Description: Series of (2) registers each containing 2 Bytes of the floating point value
representing the active 4-20mA signal provided to the actuator for the
setpoint position control. When both registers are combined the current
control signal can be determined.

Address: 40001 to 40002

Register Data:  Real

Register Type: Read

Units: -25.00% to 125.00% (Ex. 4mA = 0%, 20mA = 100%)

Value can only be changed via the Analog input or the host write command
and the current input can be monitored on the display.

Notes: Refer to Section 6.4 for setting details, Section 6.7.4 for live reading details.
Actuator Control - Host Write Enable

Description: Acts as a latching mechanism to ensure incorrect control targets are not
used. This must be set to “True” before the Host Write Target will be
accepted as a new target position.

Address: 40569

Register Data:  Boolean

Register Type:  Write

Units: Boolean (0 = False, 1 = True)

Notes: If this value is “False” no new Host Write Target changes will be accepted.
After the actuator is powered up or reset this register defaults back to fault.
To ensure proper control this register should always be set “True” before
issuing a Host Write Target command.

Actuator Control - Host Write Target

Description: Series of (2) registers each containing 2 Bytes of the floating point value
representing the new 0 to 100% setpoint point of the position control. When
both registers are combined the new target position can be determined.

Address: 40570 to 40571

Register Data:  Real

Register Type: | Write

Units: 0.00% to 100.00%

Notes: The actuator will only respond to changes in this register if the following is
met: actuator parameter Inputs -> Signal Type = NetWrk, Host Write Enable
= True Actuator Mode = Auto and Actuator Status # Alarm. Once this
parameter is written the Control Signal register will update to this new value.
The actuator will hold the last set target until a new target is received. There
is a ~25ms delay before the actuator will receive and fully process any new
target changes.

Example: Writing a new target position -

TPB-24.0
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Actuator Control - Host Write Target

Current Actuator Position = 50.0%
New Target Position = 95.1%

New Target Position (decimal) = 95.2
Converted to floating point (Hex): 0x42be3333

This value should be entered into the registers as
follows:

Register Description Value
40570 Host Write Target MS2B 0x42be
40571 Host Write Target LS2B 0x3333

To execute the command registers should be entered in the below
sequence:

Control Command Sequence

Step 1 2
Command Write Write
Address 40569 40570 & 40571
Host Write Enable Host Write Target
Value 1 (True) 42be & 3333
Delay 2ms ~25ms before actuator
response

Note: Any additional reads in between control writes will result in delays in
the subsequent write.

Position
Description: Series of (2) registers each containing 2 Bytes of the floating point value
representing the current actuator position. When both registers are
combined the current actuator position can be determined.
Address: 40003 to 40004
Register Data:  Real
Register Type: | Read
Units: 0.00% to 100.00%
Note: This information can also be derived from the display or the position
transmitter output. Refer to Sections 6.7.3 & 6.6 for further details.
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Torque / Thrust
Description: A series of (2) registers each containing 2 Bytes of the signed 32 bit value
representing the current actuator torque or thrust output force. When both
registers are combined the current actuator torque or thrust can be
determined. A positive value indicates extending/CW (clockwise), and a
negative valve indicates retracting/CCW (counterclockwise).The devices
model number is utilized to calculate this value.
Address: 40007 to 40008
Register Data: DWord (Signed)
Register Type: @ Read
Units: Ibf or in’lbs
Note: Only applicable for actuators with differential pressure sensors equipped.
This information can also be derived via the Bluetooth GUI. Refer to TPB
#12 Status page for more details.
PST Status
Description: When an activation signal is received the actuator will move to a pre
programmed menu defined position and return to the original position. The
hex enumeration value indicates the current status of the PST (Partial Stroke
Test) event.
Address: 40012
Register Data: Word (enumeration)
Register Read
Type:
Units: N/A
Note: PST can only be deployed when the actuator is at 100% open and will be

aborted if there is a control signal change during the PST event. This will
cause the event to report as Invalid PST.

Refer to TPB #12.0 for GUI PST page details, TPB #5.0 for PST faults and
Section 6.5 for details pertaining to setting parameters.

Enumeration
Table:

Position Relay Status Description Value
PST has not run Test has not been executed 0x00

. Test is currently in process. Does not
e g complete until PST target reached ]

. Test was run, but could not reach PST
PST ran & Failed target within the PST Time setting. 0x02

Test was run and could reach PST

PO e PR target within the PST Time setting. Dy
PST not applicable Not applicable for this configuration 0x04

TPB-24.0
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Accumulator Pressure

Description: Contains 16 bit value representing the current pressure stored in the
accumulator bottle.

Address: 40013

Register Data:  Unsigned 16 bit

Register Type: Read

Units: 0 - 3000 PSI

Note: Only applicable for actuators with accumulator failsafe actuators equipped.
This information can also be derived via the display or the Bluetooth GUI.
Refer Section 6.5 for parameter settings & live pressure and TPB #12 for
the BT Status page for further details.

Operational Mode

Description: Contains 16 bit decimal enumeration value where each value represents a
different actuator operational mode.

Address: 40014

Register Data: Word

Register Type: Read

Units: N/A

Note: Refer to Sections 6.0 & 6.7.3 for details on the modes of operation.

Enumeration
Table:

TPB-24.0

Actuator Mode Value Actuator Mode Value
Auto Mode 1 Remote Test Mode 21
Setup Mode 2 *Remote Recharge Mode 22

Manual Mode 5 *Remote Trip Mode 23
Auto Test Mode 11 *Remote Seat Mode 24
*Auto Remote Mode 12 Remote MM Mode 25
*Auto Recharge Mode 13 Remote BT Mode 26

*Auto Trip Mode 14 *Remote PST Mode 27

*Auto Seat Mode 15 *Remote Backup Mode 28

Auto MM Mode 16 *Manual Trip Mode 29

Auto BT Mode 17 *Manual Backup Mode 30

*Auto PST Mode 18 *Auto APl Mode 31

*Manual PST Mode 19 *Manual APl Mode 32
*Auto Backup Mode | 20 Invalid Values gf*fd

(*) These outputs are only populated for certain configurations where that feature is
available.
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Last Event
Description: Contains 16 bit hex enumeration value where each value represents a different
Alarm or Warning fault that has taken place on the actuator.
Address: 40015
Register Data: Word
Register Type: Read
Units: N/A
Note: A fault recorded here does not indicate that the fault is still active. The current
fault state should be derived from the System Status register and the active
Warning & Alarm registers (see Section 2 of this TPB for the possible faults
and the definitions)
Enumeration
Table: Last Event/Fault Value | Last Event/Fault Value
NO_EVENT 0x00 Primary Servo Resolver Fault 0x25
Event
Primary Servo Fault Event 0x01 Primary Servo Driver Temp. 0x26
Event
Dual Servo Fault Event 0x02 | Primary Servo Hi Volt Event 0x27
Accum Servo Fault Event 0x03 HIMEREITH O 0x28
Event
Booster Servo Fault Event 0x04 Primary Servo Mtr Short 0x29
Event
Primary Stepper Fault Event 0x05 HIER S AT 0x2A
Event
Dual Stepper Fault Event 0x06 | Primary Servo Unused Event 0x2B
Accum Stepper Fault Event 0x07 | Dual Servo Low Volt Event 0x2C
Booster Ind. Fault Event 0x08 Dual Servo Mtr Replace 0x2D
Event
Dual Ind. Fault Event 0x09 | Dual Servo Mtr Temp. Event Ox2E
Primary Ind. Fault Event O0x0A Dual Servo Resolver Fault Ox2F
Event
Main Feedback Bad Event oxop | Dual Servo Driver Temp. 0x30
Event
Redundant Feedback Bad 0x0C | Dual Servo Hi Volt Event 0x31
Event
Control Signal Bad Event 0x0D | Dual Servo Overspeed Event 0x32
Stall Event OxOE | Dual Servo Mtr Short Event 0x33
Direction Error Event Ox0F MR T 0x34
Event
Plus 15V Bad Event 0x10 | Dual Servo Unused Event 0x35
Neg. 5V Bad Event 0x11 | Accum Servo Low Volt Event 0x36
Accum Press Bad Event 0x12 Accum Servo Mtr Replace 0x37
Event
Accum Press Low Event 0x13 | Accum Servo Mtr Temp. 0x38
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Last Event
Event
Output (Delta) Warning Event 0x14 Accum Servo Resolver Fault 0x39
Event
Accum Timeout Event 0x15 Accum Servo Driver Temp. O0x3A
Event
Open Pressure Bad Event 0x16 | Accum Servo Hi Volt Event 0x3B
Close Pressure Bad Event 0x17 Accum Servo Overspeed 0x3C
Event
Seat Load Cyl. Feedback Bad 0x18 Accum Servo Mtr Short 0x3D
Event Event
Seat Load Cyl. Stop Event 0x19 S ST 0x3E
Event
AC High Event 0x1A | Accum Servo Unused Event Ox3F
AC Low Event 0x1B Booster Servo Low Volt 0x40
Event
Clock Battery Low Event 0x1C Booster Servo Mtr Replace 0x41
Event
Output (Delta) Alarm Event 0x1D Booster Servo Mtr Temp. 0x42
Event
Feedback Offset Event Ox1E Booster Servo Resolver Fault 0x43
Event
B Dri .
Invalid Hardware Event Ox1F ooster Servo Driver Temp 0x44
Event
Invalid PST Event 0x20 | Booster Servo Hi Volt Event 0x45
PST Time Elapsed Event 0x21 Booster Servo Overspeed 0x46
Event
Primary Servo Low Volt 0x22 Booster Servo Mtr Short 0x47
Event Event
Primary Servo Mtr Replace 0x23 Booster Servo Driver Replace 0x48
Event Event
PEr\llr::try Servo Mtr Temp. 0x24 | Booster Servo Unused Event 0x49
Comm Loss Event 0x4A
(*) These outputs are only populated for certain configurations where that feature is
available.
Actuator Status
Description: Contains 16 bit hex enumeration value where each value indicates the
current functional status of the actuator
Address: 40016
Register Data:  Word (bit mask)
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Actuator Status

Register Type: | Read
Units: N/A
Note: Refer to Section 6.7.3 to see where this information is shown on the
display. The Warning, Alarm & Not in Auto mirror the individual discrete
relay outputs. See TPB 4.0 for additional details.
Bit Mask
Definition: Actuator Status Description Bit Mask
No faults, actuator functional 0x00
_ Active Warning fault, actuator can
ACTUATOR_WARNING still operate (ie. Will follow control 0x01
signal or Trip)
Active Alarm fault, actuator cannot
operate (ie. Will not follow control 0x02
signal or Trip)
Electronics put in Local or Setup
mode. Will not follow control signal 0x04
changes or Trip.
Trip input active and actuator is in
the fail position. Will not follow 0x08
control signal until trip is in-active.
(*) This status will only populate if Trip is an active feature on your actuator.
Example: Reading Actuator Status Bit Mask -
Active Faults — Main Feedback Bad (Alarm)
Actuator Mode — Local Mode
Other — Actuator not tripped and no active warnings
Corresponding binary values for these conditions:
Bit # 7-5 4 3 2 1 0
Definition None Trip NIA Alarm | Warning OK
Bit Value 000 0 1 1 0 0
Binary = 0000 1100
Register value (Hex) = 0x0c
Active Feedback
Description: Contains 16 bit hex enumeration value where each value indicates which
actuator feedback is currently acting as the primary positioning feedback.
Address: 40017

Register Data: Word (enumeration)

Register Type: Read

Units: N/A

Note: For configurations with redundant feedback this could be used to determine
which feedback is active.

Refer to TPB #12.0 for GUI PST page details, TPB #5.0 for PST faults and
Section 6.5 for details pertaining to setting parameters.
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Position Relay Status Description Value
Main feedback acting as primary and
Main Feedback Active Redundant feedback acting as backup 0x00
(if present).
*Redundant Feedback Main feedback is faulted and the 0x01
Active Redundant feedback acting as primary.

(*) Only applicable for actuator configurations with Redundant feedback.

Position Relay Status

Description: Contains 16 bit hex enumeration value where each value indicates the
current active status of the position relays.

Address: 40577

Register Data: Word (bit mask)

Register Type: Read

Units: N/A

Note:

Enumeration
Table:

The register mirrors the discrete Relay 1 & Relay 2 outputs and both relays
cannot be active at the same time. See TPB 4.0 for additional relay functional
details. Refer to Section 6.6 for details pertaining to configuring the activation
thresholds.

Position Relay Status Description Value

Relay 1 & 2 Open Both relays in-active 0x00

Relay 1 Closed Relay 1 Active, posmor) < Relay 1 0x01
parameter setting

Relay 2 Closed Relay 2 Active, posmor_] = Relay 2 0x02
parameter setting

These registers provide current status of the actuator. At a minimum these registers should
be monitored at a regular interval.

2. WARNINGS &

ALARMS

Warning - Primary Servo Fault

Description:

Indicates that a problem exists in the Servo primary positioning motor. Since
the Actuator is Dual construction, flagged as a warning since the Dual can
still be used for positioning. Data can be derived from either the holding
register or the coil.

Register Type: @ Read
Units: N/A
Holding Register

Address: 40018 to 40021
Register Data: = QWord (Bit Mask)
Bit Mask: 0x0000000000000001
Bit Value: 1 (fault active), O (fault inactive)

Coil
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®
Warning - Primary Servo Fault

Register Data: | bit
Address: 00001
Bit Value: 1 (fault active), O (fault inactive)
Counters
Current: Register: 40419, Data: Word
Lifetime: Register: 40489, Data: Word
Note: Refer to TPB #5 Motor Errors — PSrv_Flt for details on the fault and how it is
cleared and Section 6.7 for Fault counter details.
Warning - Dual Servo Fault
Description: Indicates that a problem exists in the Servo secondary positioning motor.

Since the Actuator is Dual construction, flagged as a warning since the
Primary can still be used for positioning. Data can be derived from either the
holding register or the coil.

Register Type: | Read
Units: N/A
Holding Register

Address: 40018 to 40021
Register Data: = QWord (Bit Mask)
Bit Mask: 0x0000000000000002
Bit Value: 1 (fault active), 0 (fault inactive)

Coil
Register Data: | bit
Address: 00002
Bit Value: 1 (fault active), 0 (fault inactive)

Counters
Current: Register: 40420, Data: Word
Lifetime: Register: 40490, Data: Word
Note: Refer to TPB #5 Motor Errors — DSrvFlt for details on the fault and how it is
cleared and Section 6.7 for Fault counter details.
Warning - Accumulator Servo Fault

Description: Indicates that a problem exists in the Accumulator Servo Motor Drive.

Flagged as a warning since this does not affect positioning. Data can be
derived from either the holding register or the coil.

Register Type: Read
Units: N/A
Holding Register
Address: 40018 to 40021
Register Data:  QWord (Bit Mask)
Bit Mask: 0x0000000000000004
Bit Value: 1 (fault active), O (fault inactive)
Coil
Register Data: | bit
Address: 00003
Bit Value: 1 (fault active), O (fault inactive)
Counters
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Current: Register: 40421, Data: Word
Lifetime: Register: 40491, Data: Word
Note: Refer to TPB #5 Motor Errors — AServoFlt for details on the fault and how it
is cleared and Section 6.7 for Fault counter details.
Warning - Booster Servo Fault
Description: Indicates that a problem exists in the Servo Booster Motor Drive. Flagged

as a warning since the actuator can still position with the Primary motor..
Data can be derived from either the holding register or the coil.

Register Type:

Read

Units: N/A
Holding Register

Address: 40018 to 40021
Register Data: = QWord (Bit Mask)
Bit Mask: 0x0000000000000008
Bit Value: 1 (fault active), 0 (fault inactive)

Coil
Register Data: | bit
Address: 00004
Bit Value: 1 (fault active), 0 (fault inactive)

Counters
Current: Register: 40422, Data: Word
Lifetime: Register: 40492, Data: Word
Note: Refer to TPB #5 Motor Errors — SBstFlt for details on the fault and how it is
cleared and Section 6.7 for Fault counter details.
Warning - Primary Stepper Fault

Description: Indicates that a problem exists in the Stepper primary positioning motor.

Since the actuator is Dual construction, flagged as a warning since the Dual
can still be used for positioning. Data can be derived from either the holding
register or the coil.

Register Type: Read
Units: N/A
Holding Register
Address: 40018 to 40021
Register Data: QWord (Bit Mask)
Bit Mask: 0x0000000000000010
Bit Value: 1 (fault active), O (fault inactive)
Coil
Register Data: | bit
Address: 00005
Bit Value: 1 (fault active), O (fault inactive)
Counters
Current: Register: 40423, Data: Word
Lifetime: Register: 40493, Data: Word
Note: Refer to TPB #5 Motor Errors — PStpFlt for details on the fault and how it is

cleared and Section 6.7 for Fault counter details.
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Warning - Dual Stepper Fault

Description:

Indicates that a problem exists in the Stepper secondary positioning motor.
Since the actuator is Dual construction, flagged as a warning since the
Primary can still be used for positioning. Data can be derived from either the
holding register or the coil.

Register Type: | Read
Units: N/A
Holding Register
Address: 40018 to 40021
Register Data: = QWord
Bit Mask: 0x0000000000000020
Bit Value: 1 (fault active), 0 (fault inactive)
Coil
Register Data: | bit
Address: 00006
Bit Value: 1 (fault active), 0 (fault inactive)
Counters
Current: Register: 40424, Data: Word
Lifetime: Register: 40494, Data: Word
Note: Refer to TPB #5 Motor Errors — DStpFlt for details on the fault and how it is
cleared and Section 6.7 for Fault counter details.
Warning - Accumulator Stepper Fault
Description: Indicates that a problem exists in the Accumulator Stepper Motor Drive.

Flagged as a warning since this does not affect positioning. Data can be
derived from either the holding register or the coil.

Register Type: | Read
Units: N/A
Holding Register
Address: 40018 to 40021
Register Data:  QWord (Bit Mask)
Bit Mask: 0x0000000000000040
Bit Value: 1 (fault active), O (fault inactive)
Coil
Register Data: | bit
Address: 00007
Bit Value: 1 (fault active), O (fault inactive)
Counters
Current: Register: 40425, Data: Word
Lifetime: Register: 40495, Data: Word
Note: Refer to TPB #5 Motor Errors — AStpFlt for details on the fault and how it is

TPB-24.0

cleared and Section 6.7 for Fault counter details.
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Warning — Induction Booster Fault

Description:

Indicates that a problem exists in the Induction Booster Motor Drive.
Flagged as a warning since the Primary motor can still be used for
positioning. Data can be derived from either the holding register or the coil.

Register Type:

Read

Units: N/A
Holding Register

Address: 40018 to 40021
Register Data: = QWord (Bit Mask)
Bit Mask: 0x0000000000000080
Bit Value: 1 (fault active), 0 (fault inactive)

Coil
Register Data: | bit
Address: 00008
Bit Value: 1 (fault active), 0 (fault inactive)

Counters
Current: Register: 40426, Data: Word
Lifetime: Register: 40496, Data: Word
Note: Refer to TPB #5 Motor Errors — IBstFlt for details on the fault and how it is
cleared and Section 6.7 for Fault counter details.
Warning — Dual Induction Booster Fault

Description: Indicates that a problem exists in the Dual Induction Booster Motor Drive.

Flagged as a warning since the Primary motor can still be used for
positioning. Data can be derived from either the holding register or the coil.

Register Type:

Read

Units: N/A
Holding Register

Address: 40018 to 40021
Register Data: = QWord (Bit Mask)
Bit Mask: 0x0000000000000100
Bit Value: 1 (fault active), 0 (fault inactive)

Coil
Register Data: | bit
Address: 00009
Bit Value: 1 (fault active), 0 (fault inactive)

Counters
Current: Register: 40427, Data: Word
Lifetime: Register: 40497, Data: Word
Note: Refer to TPB #5 Motor Errors — IBstFlt for details on the fault and how it is
cleared and Section 6.7 for Fault counter details.
Warning — Primary Induction Fault

Description: \ Indicates that a problem exists in the Primary Induction Motor Drive. With a

TPB-24.0
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Dual construction, flagged as a warning since the Dual can still be used for
positioning. Data can be derived from either the holding register or the coil.
Read

Units: N/A
Holding Register

Address: 40018 to 40021
Register Data: = QWord (Bit Mask)
Bit Mask: 0x0000000000000200
Bit Value: 1 (fault active), O (fault inactive)

Coil
Register Data: | bit
Address: 00010
Bit Value: 1 (fault active), O (fault inactive)

Counters
Current: Register: 40428, Data: Word
Lifetime: Register: 40498, Data: Word
Note: Refer to TPB #5 Motor Errors — PInducFlt for details on the fault and how it
is cleared and Section 6.7 for Fault counter details.
Warning — Main Feedback Bad Fault

Description: Indicates that the actuator’'s main Feedback is below 2 mA or above 20mA.

With a redundant Feedback, flagged as warning since the redundant
Feedback can be used as the main. Data can be derived from either the
holding register or the coil.

Register Type: | Read
Units: N/A
Holding Register
Address: 40018 to 40021
Register Data: = QWord (Bit Mask)
Bit Mask: 0x0000000000000400
Bit Value: 1 (fault active), 0 (fault inactive)
Coil
Register Data: | bit
Address: 00011
Bit Value: 1 (fault active), 0 (fault inactive)
Counters

Current: Register: 40429, Data: Word
Lifetime: Register: 40499, Data: Word
Note: Refer to TPB #5 Fault Codes — MFB_Bad for details on the fault and how it

is cleared and Section 6.7 for Fault counter details.

Warning — Redundant Feedback Bad Fault
Description: " Indicates that the actuator’s redundant Feedback is below 2 mA or above

TPB-24.0
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Warning — Redundant Feedback Bad Fault

20mA. Flagged as warning since the main Feedback can still be used. Data

can be derived from either the holding register or the coil.
Register Type: @ Read
Units: N/A

Holding Register
Address: 40018 to 40021
Register Data: = QWord (Bit Mask)
Bit Mask: 0x0000000000000800
Bit Value: 1 (fault active), O (fault inactive)
Coil
Register Data: bit
Address: 00012
Bit Value: 1 (fault active), O (fault inactive)
Counters

Current: Register: 40430, Data: Word
Lifetime: Register: 40500, Data: Word
Note: Refer to TPB #5 Fault Codes — Rdnt_FB bad for details on the fault and

how it is cleared and Section 6.7 for Fault counter details.

Warning — Accumulator Pressure Bad Fault

Description: Indicates that the accumulator’s pressure transducer is out of range if the 4

- 20 mA signal is less than 3 mA or greater than 21mA. Data can be derived

from either the holding register or the coil.
Register Type: Read
Units: N/A

Holding Register
Address: 40018 to 40021
Register Data:  QWord (Bit Mask)
Bit Mask: 0x0000000000001000
Bit Value: 1 (fault active), O (fault inactive)
Coil
Register Data: | bit
Address: 00013
Bit Value: 1 (fault active), O (fault inactive)
Counters

Current: Register: 40436, Data: Word
Lifetime: Register: 40506, Data: Word
Note: Refer to TPB #5 Fault Codes — APres_Bad for details on the fault and how it

is cleared and Section 6.7 for Fault counter details.

Warning — Accumulator Pressure Low Fault
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Warning — Accumulator Pressure Low Fault

Description:

Indicates that the accumulator pressure is below the value set in Warn Pres
parameter. Data can be derived from either the holding register or the coil.

Register Type:

Read

Units: N/A
Holding Register
Address: 40018 to 40021
Register Data: = QWord (Bit Mask)
Bit Mask: 0x0000000000002000
Bit Value: 1 (fault active), O (fault inactive)
Coil
Register Data: bit
Address: 00014
Bit Value: 1 (fault active), O (fault inactive)
Counters
Current: Register: 40437, Data: Word
Lifetime: Register: 40507, Data: Word
Note: Refer to TPB #5 Fault Codes — APres_Low for details on the fault and how
it is cleared and Section 6.7 for Fault counter details.
Warning — Open Pressure Bad Fault
Description: Indicates that the pressure transducer in the Open direction is out of range if

the 4 - 20 mA signal is less than 3 mA or greater than 21mA. Data can be
derived from either the holding register or the coil.

Register Type: Read
Units: N/A
Holding Register
Address: 40018 to 40021
Register Data: QWord (Bit Mask)
Bit Mask: 0x0000000000004000
Bit Value: 1 (fault active), O (fault inactive)
Coil
Register Data: | bit
Address: 00015
Bit Value: 1 (fault active), O (fault inactive)
Counters
Current: Register: 40440, Data: Word
Lifetime: Register: 40510, Data: Word
Note: Refer to TPB #5 Fault Codes — OpPres_Bad for details on the fault and how

it is cleared and Section 6.7 for Fault counter details.
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Warning — Close Pressure Bad Fault

Description:

Indicates that the pressure transducer in the Close direction is out of range
if the 4 - 20 mA signal is less than 3 mA or greater than 21mA. Data can be
derived from either the holding register or the coil.

Register Type: | Read
Units: N/A
Holding Register
Address: 40018 to 40021
Register Data: = QWord (Bit Mask)
Bit Mask: 0x0000000000008000
Bit Value: 1 (fault active), O (fault inactive)
Coil
Register Data: | bit
Address: 00016
Bit Value: 1 (fault active), O (fault inactive)
Counters

Current: Register: 40441, Data: Word
Lifetime: Register: 40511, Data: Word
Note: Refer to TPB #5 Fault Codes — ClIPres_Bad for details on the fault and how

it is cleared and Section 6.7 for Fault counter details.

Warning — Seat Load Cylinder Stop Fault
Description: Indicates that the “Seated” position was reached by the Seat Load Cylinder

while the position of the main cylinder was greater than 1% above Position
Lo. Data can be derived from either the holding register or the coil.

Register Type:

Read

Units: N/A
Holding Register
Address: 40018 to 40021
Register Data: = QWord (Bit Mask)
Bit Mask: 0x0000000000010000
Bit Value: 1 (fault active), 0 (fault inactive)
Coil
Register Data: | bit
Address: 00017
Bit Value: 1 (fault active), 0 (fault inactive)
Counters
Current: Register: 40443, Data: Word
Lifetime: Register: 40513, Data: Word
Note: Refer to TPB #5 Fault Codes — SLC_STOP for details on the fault and how

it is cleared and Section 6.7 for Fault counter details.

TPB-24.0

Rev 1 24-24



Technical Product Bulletin #24.0

Warning — AC Voltage High Fault

Description: Indicates that the actuator AC voltage is above the rated input range. Data
can be derived from either the holding register or the coil.
Register Type: @ Read
Units: N/A
Holding Register

Address: 40018 to 40021
Register Data: = QWord (Bit Mask)
Bit Mask: 0x0000000000020000
Bit Value: 1 (fault active), O (fault inactive)

Coil
Register Data: bit
Address: 00018
Bit Value: 1 (fault active), O (fault inactive)

Counters
Current: Register: 40444, Data: Word
Lifetime: Register: 40514, Data: Word
Note: Refer to Section 6.7 for Fault counter details.
Warning — AC Voltage Low Fault

Description: Indicates that the system AC voltage is below the rated input range. Data

can be derived from either the holding register or the coil.

Register Type: | Read
Units: N/A
Holding Register

Address: 40018 to 40021
Register Data: = QWord (Bit Mask)
Bit Mask: 0x0000000000040000
Bit Value: 1 (fault active), 0 (fault inactive)

Coil
Register Data: | bit
Address: 00019
Bit Value: 1 (fault active), O (fault inactive)

Counters
Current: Register: 40445, Data: Word
Lifetime: Register: 40515, Data: Word
Note: Refer to Section 6.7 for Fault counter details.
Warning — Output (Delta) Warning Fault

Description: Indicates that delta pressure exceeded Delta Warn parameter limit. Data

can be derived from either the holding register or the coil.

Register Type: | Read
Units: N/A
Holding Register
Address: 40018 to 40021
Register Data: = QWord (Bit Mask)
Bit Mask: 0x0000000000080000
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Bit Value: ' 1 (fault active), O (fault inactive)

Coail
Register Data: | bit
Address: 00020
Bit Value: 1 (fault active), O (fault inactive)

Counters
Current: Register: 40438, Data: Word
Lifetime: Register: 40508, Data: Word
Note: Refer to TPB #5 Fault Codes — Delta Warn for details on the fault and how it
is cleared and Section 6.7 for Fault counter details.
Warning — Clock Battery Low Fault

Description: Indicates that the 8-year timer on the clock battery has expired and needs to

be replaced. Data can be derived from either the holding register or the coil.

Register Type:

Read

Units: N/A
Holding Register
Address: 40018 to 40021
Register Data:  QWord (Bit Mask)
Bit Mask: 0x0000000000100000
Bit Value: 1 (fault active), O (fault inactive)
Coil
Register Data: | bit
Address: 00021
Bit Value: 1 (fault active), O (fault inactive)
Counters

Current: Register: 40446, Data: Word
Lifetime: Register: 40516, Data: Word
Note: Refer to TPB #5 Fault Codes — Clock Bat for details on the fault and how it

is cleared and Section 6.7 for Fault counter details.

Warning - Invalid Hardware Fault

Description: Indicates that Sys_Config detected that the connected hardware is not a

valid configuration. Data can be derived from either the holding register or
the coil.

Register Type: Read
Units: N/A
Holding Register

Address: 40018 to 40021
Register Data: @ QWord (Bit Mask)
Bit Mask: 0x0000000000200000
Bit Value: 1 (fault active), O (fault inactive)

Coil
Register Data: | bit
Address: 00022
Bit Value: 1 (fault active), O (fault inactive)

Counters

Current: Register: 40449, Data: Word
Lifetime: Register: 40519, Data: Word

TPB-24.0
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Warning — Invalid Hardware Fault

Note: Refer to TPB #5 Fault Codes — Inval_HW for details on the fault and how it

is cleared and Section 6.7 for Fault counter details.

Warning — Primary Servo Low Voltage Fault

Description: Indicates that the Primary Servo input voltage is below the rated input

range. Data can be derived from either the holding register or the coil.
Register Type: Read
Units: N/A

Holding Register
Address: 40018 to 40021
Register Data: @ QWord (Bit Mask)
Bit Mask: 0x0000000000400000
Bit Value: 1 (fault active), O (fault inactive)
Coil
Register Data: bit
Address: 00023
Bit Value: 1 (fault active), O (fault inactive)
Counters
Current: Register: 40452, Data: Word
Lifetime: Register: 40522, Data: Word
Note: Refer to Section 6.7 for Fault counter details.
Warning — Primary Servo Replace Motor Fault

Description: Indicates that the Primary Servo Motor should be replaced. When the

actuator is Dual construction, flagged as a warning since the Dual can still
be used for positioning. Data can be derived from either the holding register
or the coil.

Register Type: | Read
Units: N/A
Holding Register
Address: 40018 to 40021
Register Data: = QWord (Bit Mask)
Bit Mask: 0x0000000000800000
Bit Value: 1 (fault active), 0 (fault inactive)
Coil
Register Data: | bit
Address: 00024
Bit Value: 1 (fault active), 0 (fault inactive)
Counters
Current: Register: 40453, Data: Word
Lifetime: Register: 40523, Data: Word
Note: Refer to Section 6.7 for Fault counter details.
Warning — Primary Servo Motor Temperature Fault
Description: Indicates that the Primary Servo Motor has exceeded its rated temperature.
Data can be derived from either the holding register or the coil.
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Register Type: Read
Units: N/A
Holding Register

Address: 40018 to 40021
Register Data: QWord (Bit Mask)
Bit Mask: 0x0000000001000000
Bit Value: 1 (fault active), O (fault inactive)

Coil
Register Data: | bit
Address: 00025
Bit Value: 1 (fault active), O (fault inactive)

Counters
Current: Register: 40454, Data: Word
Lifetime: Register: 40524, Data: Word
Note: Refer to TPB #5 Fault Codes — P_MTRTemp for details on the fault and
how it is cleared and Section 6.7 for Fault counter details.
Warning — Primary Servo Resolver Fault

Description: Indicates that the Primary Servo Motor Resolver cable has a short or an

open. When the actuator is Dual construction, flagged as a warning since
the Dual can still be used for positioning. Data can be derived from either
the holding register or the coil.

Register Type: Read
Units: N/A
Holding Register

Address: 40018 to 40021
Register Data: QWord (Bit Mask)
Bit Mask: 0x0000000002000000
Bit Value: 1 (fault active), O (fault inactive)

Coil
Register Data: | bit
Address: 00026
Bit Value: 1 (fault active), O (fault inactive)

Counters
Current: Register: 40455, Data: Word
Lifetime: Register: 40525, Data: Word
Note: Refer to TPB #5 Fault Codes — PResCable for details on the fault and how it
is cleared and Section 6.7 for Fault counter details.
Warning — Primary Servo Drive Temperature Fault

Description: Indicates that the Primary Servo Motor Driver has exceeded its rated

temperature. Data can be derived from either the holding register or the coil.

Register Type:

Read

Units:

N/A
Holding Register

Address:

40018 to 40021

Register Data:

QWord (Bit Mask)
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Bit Mask: 0x0000000004000000
Bit Value: 1 (fault active), 0 (fault inactive)

Coil
Register Data: | bit
Address: 00027
Bit Value: 1 (fault active), 0 (fault inactive)

Counters
Current: Register: 40456, Data: Word
Lifetime: Register: 40526, Data: Word
Note: Refer to TPB #5 Fault Codes — P_DRV_Temp for details on the fault and
how it is cleared and Section 6.7 for Fault counter details.
Warning — Primary Servo High Voltage Fault

Description: Indicates that the Primary Servo Motor input voltage is above the rated

input. When the actuator is in Dual construction, flagged as a warning since
the Dual can still be used for positioning. Data can be derived from either
the holding register or the coil.

Register Type: | Read
Units: N/A
Holding Register

Address: 40018 to 40021
Register Data: = QWord (Bit Mask)
Bit Mask: 0x0000000008000000
Bit Value: 1 (fault active), 0 (fault inactive)

Coil
Register Data: | bit
Address: 00028
Bit Value: 1 (fault active), 0 (fault inactive)

Counters
Current: Register: 40457, Data: Word
Lifetime: Register: 40527, Data: Word
Note: Refer to Section 6.7 for Fault counter details..
Warning — Primary Servo Overspeed Fault

Description: Indicates that the Primary Servo Motor speed is too high. When the

actuator is in Dual construction, flagged as a warning since the Dual can
still be used for positioning. Data can be derived from either the holding
register or the coil.

Register Type: Read
Units: N/A

Holding Register
Address: 40018 to 40021
Register Data: QWord (Bit Mask)
Bit Mask: ~ 0x0000000010000000
Bit Value: 1 (fault active), O (fault inactive)

Coil

Register Data: bit
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®
Address: 00029
Bit Value: 1 (fault active), 0 (fault inactive)
Counters
Current: Register: 40458, Data: Word
Lifetime: ' Register: 40528, Data: Word
Note: Refer to Section 6.7 for Fault counter details.

Warning — Primary Servo Motor Short Fault
Description: Indicates that the Primary Servo Motor has a short. When the actuator is in
Dual construction, flagged as a warning since the Dual can still be used for
positioning. Data can be derived from either the holding register or the coil.
Register Type: Read

Units: N/A
Holding Register
Address: 40018 to 40021
Register Data: QWord (Bit Mask)
Bit Mask: ~ 0x0000000020000000
Bit Value: 1 (fault active), 0 (fault inactive)
Coil
Register Data: bit
Address: 00030
Bit Value: 1 (fault active), 0 (fault inactive)
Counters
Current: Register: 40459, Data: Word
Lifetime: ' Register: 40529, Data: Word
Note: N/A

Refer to TPB #5 Fault Codes — P_MTR-Short for details on the fault and
how it is cleared and Section 6.7 for Fault counter details.

Warning — Primary Servo Replace Drive Fault

Description: Indicates that the Primary Servo Motor Driver has a shorted output. When
the actuator is in Dual construction, flagged as a warning since the Dual
can still be used for positioning. Data can be derived from either the
holding register or the coil.

Register Type: Read

Units: N/A
Holding Register
Address: 40018 to 40021
Register Data: QWord (Bit Mask)
Bit Mask: ~ 0x0000000040000000
Bit Value: 1 (fault active), 0 (fault inactive)
Coil
Register Data: bit
Address: 00031
Bit Value: 1 (fault active), 0 (fault inactive)
Counters
Current: Register: 40460, Data: Word
Lifetime: ' Register: 40530, Data: Word
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Note: Refer to TPB #5 Fault Codes — P_Replc_DRYV for details on the fault and
how it is cleared and Section 6.7 for Fault counter details.
Warning — Dual Servo Low Voltage Fault

Description: Indicates that the Dual Servo input voltage is below the rated input range.

Data can be derived from either the holding register or the coil.

Register Type:

Read

Units: N/A
Holding Register

Address: 40018 to 40021
Register Data: @ QWord (Bit Mask)
Bit Mask: 0x0000000080000000
Bit Value: 1 (fault active), O (fault inactive)

Coil
Register Data: bit
Address: 00032
Bit Value: 1 (fault active), O (fault inactive)

Counters
Current: Register: 40461, Data: Word
Lifetime: Register: 40531, Data: Word
Note: Refer to Section 6.7 for Fault counter details.
Warning — Dual Servo Replace Motor Fault

Description: Indicates that the Dual Servo Motor should be replaced. When the actuator

is in Dual construction, flagged as a warning since the Primary can still be
used for positioning. Data can be derived from either the holding register or
the coil.

Register Type: Read
Units: N/A
Holding Register

Address: 40018 to 40021
Register Data:  QWord (Bit Mask)
Bit Mask: 0x0000000100000000
Bit Value: 1 (fault active), O (fault inactive)

Coil
Register Data: | bit
Address: 00033
Bit Value: 1 (fault active), O (fault inactive)

Counters
Current: Register: 40462, Data: Word
Lifetime: Register: 40532, Data: Word
Note: Refer to Section 6.7 for Fault counter details.
Warning — Dual Servo Motor Temperature Fault

Description: Indicates that the Dual Servo Motor has exceeded its rated temperature.

Data can be derived from either the holding register or the coil.
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Register Type: Read
Units: N/A
Holding Register

Address: 40018 to 40021
Register Data: QWord (Bit Mask)
Bit Mask: 0x0000000200000000
Bit Value: 1 (fault active), O (fault inactive)

Coil
Register Data: | bit
Address: 00034
Bit Value: 1 (fault active), O (fault inactive)

Counters
Current: Register: 40463, Data: Word
Lifetime: Register: 40533, Data: Word
Note: Refer to TPB #5 Fault Codes — DMTRTemp for details on the fault and how
it is cleared and Section 6.7 for Fault counter details.
Warning — Dual Servo Resolver Fault

Description: Indicates that the Dual Servo Motor Resolver cable has a short or an open.

When the actuator is Dual construction, flagged as a warning since the
Primary can still be used for positioning. Data can be derived from either the
holding register or the coil.

Register Type: | Read
Units: N/A
Holding Register

Address: 40018 to 40021
Register Data: = QWord (Bit Mask)
Bit Mask: 0x0000000400000000
Bit Value: 1 (fault active), O (fault inactive)

Coil
Register Data: | bit
Address: 00035
Bit Value: 1 (fault active), 0 (fault inactive)

Counters
Current: Register: 40464, Data: Word
Lifetime: Register: 40534, Data: Word
Note: Refer to TPB #5 Fault Codes — DResCable for details on the fault and how
it is cleared and Section 6.7 for Fault counter details.
Warning — Dual Servo Drive Temperature Fault

Description: Indicates that the Dual Servo Motor Driver has exceeded its rated

temperature. Data can be derived from either the holding register or the coil.

Register Type:

Read

Units:

N/A

Holding Register

Address:

40018 to 40021

Register Data:

TPB-24.0

QWord (Bit Mask)

Rev 1 24-32



Technical Product Bulletin #24.0

Bit Mask: 0x0000000800000000
Bit Value: 1 (fault active), 0 (fault inactive)
Coil
Register Data: | bit
Address: 00036
Bit Value: 1 (fault active), 0 (fault inactive)
Counters

Current: Register: 40465, Data: Word
Lifetime: Register: 40535, Data: Word
Note: Refer to TPB #5 Fault Codes — D _DRV_Temp for details on the fault and

how it is cleared and Section 6.7 for Fault counter details.

Warning — Dual Servo High Voltage Fault
Description: Indicates that the Dual Servo Motor input voltage is above the rated input.

When the actuator is in Dual construction, flagged as a warning since the
Primary can still be used for positioning. Data can be derived from either the
holding register or the coil.

Register Type: | Read
Units: N/A
Holding Register

Address: 40018 to 40021
Register Data: = QWord (Bit Mask)
Bit Mask: 0x0000001000000000
Bit Value: 1 (fault active), 0 (fault inactive)

Coil
Register Data: | bit
Address: 00037
Bit Value: 1 (fault active), 0 (fault inactive)

Counters
Current: Register: 40466, Data: Word
Lifetime: Register: 40536, Data: Word
Note: Refer to Section 6.7 for Fault counter details.
Warning — Dual Servo Overspeed Fault

Description: Indicates that the Dual Servo Motor speed is too high. When the actuator is

in Dual construction, flagged as a warning since the Primary can still be
used for positioning. Data can be derived from either the holding register or
the coil.

Register Type: Read
Units: N/A

Holding Register
Address: 40018 to 40021
Register Data: QWord (Bit Mask)
Bit Mask:  0x0000002000000000
Bit Value: 1 (fault active), 0 (fault inactive)

Coil
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Register Data: bit
Address: 00038
Bit Value: 1 (fault active), 0 (fault inactive)
Counters

Current: Register: 40467, Data: Word
Lifetime: ' Register: 40537, Data: Word
Note: Refer to Section 6.7 for Fault counter details.

Warning — Dual Servo Motor Short Fault
Description: Indicates that the Dual Servo Motor has a short. When the actuator is in

Dual construction, flagged as a warning since the Primary can still be used
for positioning. Data can be derived from either the holding register or the
coil.

Register Type: Read
Units: N/A
Holding Register
Address: 40018 to 40021
Register Data: QWord (Bit Mask)
Bit Mask: ~ 0x0000004000000000
Bit Value: 1 (fault active), 0 (fault inactive)
Coil
Register Data: bit
Address: 00039
Bit Value: 1 (fault active), O (fault inactive)
Counters
Current: Register: 40468, Data: Word
Lifetime: ' Register: 40538, Data: Word
Note: Refer to TPB #5 Fault Codes — D_MTR-Short for details on the fault and
how it is cleared and Section 6.7 for Fault counter details.
Warning — Dual Servo Replace Drive Fault
Description: Indicates that the Dual Servo Motor Driver has a shorted output. When the

actuator is in Dual construction, flagged as a warning since the Primary
can still be used for positioning. Data can be derived from either the
holding register or the coil.

Register Type: Read
Units: N/A
Holding Register
Address: 40018 to 40021
Register Data: QWord (Bit Mask)
Bit Mask: ~ 0x0000008000000000
Bit Value: 1 (fault active), 0 (fault inactive)
Coil
Register Data: bit
Address: 00040
Bit Value: 1 (fault active), 0 (fault inactive)
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Counters
Current: Register: 40469, Data: Word
Lifetime: ' Register: 40539, Data: Word
Note: Refer to TPB #5 Fault Codes — D_Replc_DRYV for details on the fault and
how it is cleared and Section 6.7 for Fault counter details.
Warning — Accumulator Servo Low Voltage Fault
Description: Indicates that the Accumulator Servo input voltage is below the rated input

range. Data can be derived from either the holding register or the coil.

Register Type:

Read

Units: N/A
Holding Register

Address: 40018 to 40021
Register Data:  QWord (Bit Mask)
Bit Mask: 0x0000010000000000
Bit Value: 1 (fault active), O (fault inactive)

Coil
Register Data: | bit
Address: 00041
Bit Value: 1 (fault active), O (fault inactive)

Counters
Current: Register: 40470, Data: Word
Lifetime: Register: 40540, Data: Word
Note: Refer to Section 6.7 for Fault counter details.
Warning — Accumulator Servo Replace Motor Fault

Description: Indicates that the Accumulator Servo Motor should be replaced. Data can

be derived from either the holding register or the coil.

Register Type: | Read
Units: N/A
Holding Register

Address: 40018 to 40021
Register Data:  QWord (Bit Mask)
Bit Mask: 0x0000020000000000
Bit Value: 1 (fault active), O (fault inactive)

Coil
Register Data: | bit
Address: 00042
Bit Value: 1 (fault active), O (fault inactive)

Counters

Current: Register: 40471, Data: Word
Lifetime: Register: 40541, Data: Word
Note: Refer to Section 6.7 for Fault counter details.

Warning — Accumulator Servo Motor Temperature Fault
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Warning — Accumulator Servo Motor Temperature Fault

Description:

Indicates that the Accumulator Servo Motor has exceeded its rated
temperature. Data can be derived from either the holding register or the coil.

Register Type:

Read

Units: N/A
Holding Register

Address: 40018 to 40021
Register Data: = QWord (Bit Mask)
Bit Mask: 0x0000040000000000
Bit Value: 1 (fault active), O (fault inactive)

Coil
Register Data: bit
Address: 00043
Bit Value: 1 (fault active), O (fault inactive)

Counters
Current: Register: 40472, Data: Word
Lifetime: Register: 40542, Data: Word
Note: Refer to TPB #5 Fault Codes — AMTRTemp for details on the fault and how
it is cleared and Section 6.7 for Fault counter details.
Warning — Accumulator Servo Resolver Fault

Description: Indicates that the Accumulator Servo Motor Resolver cable has a short or

an open. Data can be derived from either the holding register or the coil.

Register Type:

Read

Units: N/A
Holding Register

Address: 40018 to 40021
Register Data: QWord (Bit Mask)
Bit Mask: 0x0000080000000000
Bit Value: 1 (fault active), O (fault inactive)

Coil
Register Data: | bit
Address: 00044
Bit Value: 1 (fault active), O (fault inactive)

Counters

Current: Register: 40473, Data: Word
Lifetime: Register: 40543, Data: Word
Note: Refer to TPB #5 Fault Codes — AResCable for details on the fault and how it

is cleared and Section 6.7 for Fault counter details.

Warning — Accumulator Servo Drive Temperature Fault

Description:

Indicates that the Accumulator Servo Motor Driver has exceeded its rated
temperature. Data can be derived from either the holding register or the coil.

Register Type:

Read

Units:

N/A
Holding Register

Address:

40018 to 40021
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Warning — Accumulator Servo Drive Temperature Fault

Register Data:

QWord (Bit Mask)

Bit Mask: 0x0000100000000000
Bit Value: 1 (fault active), O (fault inactive)

Coil
Register Data: | bit
Address: 00045
Bit Value: 1 (fault active), O (fault inactive)

Counters
Current: Register: 40474, Data: Word
Lifetime: Register: 40544, Data: Word
Note: Refer to TPB #5 Fault Codes — A DRV_Temp for details on the fault and
how it is cleared and Section 6.7 for Fault counter details.
Warning — Accumulator Servo High Voltage Fault

Description: Indicates that the Accumulator Servo Motor input voltage is above the rated

Register Type:

input. Data can be derived from either the holding register or the coil.
Read

Units: N/A
Holding Register

Address: 40018 to 40021
Register Data: = QWord (Bit Mask)
Bit Mask: 0x0000200000000000
Bit Value: 1 (fault active), 0 (fault inactive)

Coil
Register Data: | bit
Address: 00046
Bit Value: 1 (fault active), 0 (fault inactive)

Counters
Current: Register: 40475, Data: Word
Lifetime: Register: 40545, Data: Word
Note: Refer to Section 6.7 for Fault counter details.
Warning — Accumulator Servo Overspeed Fault

Description: Indicates that the Accumulator Servo Motor speed is too high. Data can be

derived from either the holding register or the coil.

Register Type: Read
Units: N/A

Holding Register
Address: 40018 to 40021
Register Data: QWord (Bit Mask)
Bit Mask: ~ 0x0000400000000000
Bit Value: 1 (fault active), O (fault inactive)

Coil

Register Data: bit
Address: 00047
Bit Value: 1 (fault active), 0 (fault inactive)
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Warning — Accumulator Servo Overspeed Fault

Counters

Current: Register: 40476, Data: Word
Lifetime: " Register: 40546, Data: Word
Note: Refer to Section 6.7 for Fault counter details.
Warning — Accumulator Servo Motor Short Fault

Description: Indicates that the Accumulator Servo Motor has a short. Data can be

derived from either the holding register or the coil.
Register Type: Read
Units: N/A

Holding Register
Address: 40018 to 40021
Register Data: QWord (Bit Mask)
Bit Mask:  0x0000800000000000
Bit Value: 1 (fault active), 0 (fault inactive)
Coil
Register Data: bit
Address: 00048
Bit Value: 1 (fault active), 0 (fault inactive)
Counters

Current: Register: 40477, Data: Word
Lifetime: ' Register: 40547, Data: Word
Note: Refer to TPB #5 Fault Codes — A_ MTR-Short for details on the fault and

how it is cleared and Section 6.7 for Fault counter details.

Warning — Accumulator Servo Replace Drive Fault

Description: Indicates that the Accumulator Servo Motor Driver has a shorted output.

Data can be derived from either the holding register or the coil.
Register Type: Read
Units: 'N/A

Holding Register
Address: 40018 to 40021
Register Data: QWord (Bit Mask)
Bit Mask: ~ 0x0001000000000000
Bit Value: 1 (fault active), 0 (fault inactive)
Coil
Register Data: bit
Address: 00049
Bit Value: 1 (fault active), 0 (fault inactive)
Counters

Current: Register: 40478, Data: Word
Lifetime: ' Register: 40548, Data: Word
Note: Refer to TPB #5 Fault Codes — A_Replc_DRYV for details on the fault and

how it is cleared and Section 6.7 for Fault counter details.
TPB-24.0 Rev 1 24-38



Technical Product Bulletin #24.0

Warning — Booster Servo Low Voltage Fault

Description:

Register Type:

Indicates that the Booster Servo input voltage is below the rated input
range. Data can be derived from either the holding register or the coil.
Read

Units: N/A
Holding Register

Address: 40018 to 40021
Register Data: = QWord (Bit Mask)
Bit Mask: 0x0002000000000000
Bit Value: 1 (fault active), O (fault inactive)

Coil
Register Data: | bit
Address: 00050
Bit Value: 1 (fault active), O (fault inactive)

Counters
Current: Register: 40479, Data: Word
Lifetime: Register: 40549, Data: Word
Note: Refer to Section 6.7 for Fault counter details.
Warning — Booster Servo Replace Motor Fault

Description: Indicates that the Servo Booster Motor should be replaced. Data can be

derived from either the holding register or the coil.

Register Type: | Read
Units: N/A
Holding Register

Address: 40018 to 40021
Register Data: = QWord (Bit Mask)
Bit Mask: 0x0004000000000000
Bit Value: 1 (fault active), 0 (fault inactive)

Coil
Register Data: | bit
Address: 00051
Bit Value: 1 (fault active), 0 (fault inactive)

Counters
Current: Register: 40480, Data: Word
Lifetime: Register: 40550, Data: Word
Note: Refer to Section 6.7 for Fault counter details
Warning — Booster Servo Motor Temperature Fault

Description: Indicates that the Servo Booster Motor has exceeded its rated temperature.

Data can be derived from either the holding register or the coil.

Register Type:

Read

Units: N/A
Holding Register
Address: 40018 to 40021
Register Data: = QWord (Bit Mask)
Bit Mask: 0x0008000000000000
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Warning — Booster Servo Motor Temperature Fault

Bit Value: " 1 (fault active), O (fault inactive)
Coil
Register Data: | bit
Address: 00052
Bit Value: 1 (fault active), O (fault inactive)
Counters

Current: Register: 40481, Data: Word
Lifetime: Register: 40551, Data: Word
Note: Refer to TPB #5 Fault Codes — SBstMTRTemp for details on the fault and

how it is cleared and Section 6.7 for Fault counter details.

Warning — Booster Servo Resolver Fault
Description: Indicates that the Servo Booster Motor Resolver cable has a short or an

open. Data can be derived from either the holding register or the coil.

Register Type:

Read

Units: N/A
Holding Register

Address: 40018 to 40021
Register Data:  QWord (Bit Mask)
Bit Mask: 0x0010000000000000
Bit Value: 1 (fault active), O (fault inactive)

Coil
Register Data: | bit
Address: 00053
Bit Value: 1 (fault active), O (fault inactive)

Counters
Current: Register: 40482, Data: Word
Lifetime: Register: 40552, Data: Word
Note: Refer to TPB #5 Fault Codes — SBstResCable for details on the fault and
how it is cleared and Section 6.7 for Fault counter details.
Warning — Booster Servo Drive Temperature Fault
Description: Indicates that the Servo Booster Motor Driver has exceeded its rated
temperature. Data can be derived from either the holding register or the coil.
Register Type: Read
Units: N/A
Holding Register

Address: 40018 to 40021
Register Data: QWord (Bit Mask)
Bit Mask: 0x0020000000000000
Bit Value: 1 (fault active), O (fault inactive)

Coil
Register Data: | bit
Address: 00054
Bit Value: 1 (fault active), O (fault inactive)

Counters
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Warning — Booster Servo Drive Temperature Fault

Current: Register: 40483, Data: Word
Lifetime: Register: 40553, Data: Word
Note: Refer to TPB #5 Fault Codes — SBstDRV_Temp for details on the fault and
how it is cleared and Section 6.7 for Fault counter details.
Warning — Booster Servo High Voltage Fault
Description: Indicates that the Servo Booster Motor input voltage is above the rated

input. Data can be derived from either the holding register or the coil.

Register Type:

Read

Units: N/A
Holding Register

Address: 40018 to 40021
Register Data: QWord (Bit Mask)
Bit Mask: 0x0040000000000000
Bit Value: 1 (fault active), O (fault inactive)

Coil
Register Data: bit
Address: 00055
Bit Value: 1 (fault active), O (fault inactive)

Counters
Current: Register: 40484, Data: Word
Lifetime: Register: 40554, Data: Word
Note: Refer to Section 6.7 for Fault counter details.
Warning — Booster Servo Overspeed Fault

Description: Indicates that the Servo Booster Motor speed is too high. Data can be

derived from either the holding register or the coil.

Register Type: Read
Units: N/A
Holding Register
Address: 40018 to 40021
Register Data: QWord (Bit Mask)
Bit Mask: ~ 0x0080000000000000
Bit Value: 1 (fault active), O (fault inactive)
Coil
Register Data: bit
Address: 00056
Bit Value: 1 (fault active), O (fault inactive)
Counters
Current: Register: 40485, Data: Word
Lifetime: ' Register: 40555, Data: Word
Note: Refer to Section 6.7 for Fault counter details.
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Warning — Booster Servo Motor Short Fault
Description: Indicates that the Servo Booster Motor has a short. Data can be derived
from either the holding register or the coil.
Register Type: Read

Units: N/A
Holding Register
Address: 40018 to 40021
Register Data: QWord (Bit Mask)
Bit Mask: ' 0x0100000000000000
Bit Value: 1 (fault active), 0 (fault inactive)
Coil
Register Data: bit
Address: 00057
Bit Value: 1 (fault active), 0 (fault inactive)
Counters
Current: Register: 40486, Data: Word
Lifetime: ' Register: 40556, Data: Word
Note: N/A

Refer to TPB #5 Fault Codes — SBstMTR-Short for details on the fault and
how it is cleared and Section 6.7 for Fault counter details.

Warning — Booster Servo Replace Drive Fault
Description: Indicates that the Servo Booster Motor Driver has a shorted output. Data
can be derived from either the holding register or the coil.
Register Type: Read

Units: "N/A
Holding Register
Address: 40018 to 40021
Register Data: QWord (Bit Mask)
Bit Mask: ~ 0x0200000000000000
Bit Value: 1 (fault active), O (fault inactive)
Coil
Register Data: bit
Address: 00058
Bit Value: 1 (fault active), O (fault inactive)
Counters
Current: Register: 40487, Data: Word
Lifetime: ' Register: 40557, Data: Word
Note: Refer to TPB #5 Fault Codes — SBstReplc_DRYV for details on the fault and

how it is cleared and Section 6.7 for Fault counter details.

Warning — Comm Loss Fault
Description: Indicates that communications was lost between the CPU Board and the
Modbus Board. Data can be derived from either the holding register or the
coil.
Register Type: Read
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Units: 'N/A
Holding Register
Address: 40018 to 40021
Register Data: QWord (Bit Mask)
Bit Mask: ~ 0x0400000000000000
Bit Value: 1 (fault active), 0 (fault inactive)
Coil
Register Data: bit
Address: 00059
Bit Value: 1 (fault active), 0 (fault inactive)
Counters
Current: Register: 40488, Data: Word
Lifetime: ' Register: 40558, Data: Word
Note: See Fault Codes section of this TPB for additional details about this
Warning. Refer to Section 6.7 for Fault counter details.
Warning — PST Time Elapsed Fault
Description: Indicates that the time for the actuator to go from 100% to the PST Target

and back to the full Open position exceeded the PST Time. Data can be
derived from either the holding register or the coil.

Register Type: Read
Units: N/A
Holding Register
Address: 40018 to 40021
Register Data: QWord (Bit Mask)
Bit Mask:  0x0800000000000000
Bit Value: 1 (fault active), 0 (fault inactive)
Coil
Register Data: bit
Address: 00060
Bit Value: 1 (fault active), 0 (fault inactive)
Counters
Current: Register: 40451, Data: Word
Lifetime: ' Register: 40521, Data: Word
Note: Refer to TPB #5 Fault Codes — PST Time Elp for details on the fault and
how it is cleared and Section 6.7 for Fault counter details.
Warning — Invalid PST Fault
Description: Indicates that the actuator was not at the 100% position when a PST

command was initiated. Data can be derived from either the holding
register or the coil.

Register Type:

Read

Units:

N/A
Holding Register
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Address: 40018 to 40021
Register Data: QWord (Bit Mask)
Bit Mask:  0x1000000000000000
Bit Value: 1 (fault active), 0 (fault inactive)

Coil
Register Data: bit
Address: 00061
Bit Value: 1 (fault active), 0 (fault inactive)
Counters

Current: Register: 40450, Data: Word
Lifetime: ' Register: 40520, Data: Word
Note: Refer to TPB #5 Fault Codes — Inval PST for details on the fault and how it

is cleared and Section 6.7 for Fault counter details.

Warning — Feedback Offset Fault

Description: Indicates that the actuator’s main Feedback and redundant Feedback have
a greater than 10% difference. Data can be derived from either the holding
register or the coil.

Register Type: Read

Units: N/A
Holding Register
Address: 40018 to 40021
Register Data: QWord (Bit Mask)
Bit Mask:  0x2000000000000000
Bit Value: 1 (fault active), 0 (fault inactive)
Coil
Register Data: bit
Address: 00062
Bit Value: 1 (fault active), O (fault inactive)
Counters
Current: Register: 40448, Data: Word
Lifetime: ' Register: 40518, Data: Word
Note: Refer to TPB #5 Fault Codes — FB_Offset for details on the fault and how it

is cleared and Section 6.7 for Fault counter details.

Warning — Accumulator Timeout Fault
Description: Indicates that the accumulator did not complete a full recharge in time set
in Rechrg_Time parameter. Data can be derived from either the holding
register or the coil.
Register Type: Read

Units: N/A
Holding Register
Address: 40018 to 40021
Register Data: QWord (Bit Mask)
Bit Mask:  0x4000000000000000
Bit Value: 1 (fault active), 0 (fault inactive)

Coil

Register Data: bit
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®
Warning — Accumulator Timeout Fault
Address: 00063
Bit Value: 1 (fault active), 0 (fault inactive)
Counters
Current: Register: 40439, Data: Word
Lifetime: ' Register: 40509, Data: Word
Note: Refer to TPB #5 Fault Codes — Accum_Time for details on the fault and
how it is cleared and Section 6.7 for Fault counter details.
Alarm — Primary Servo Fault

Description: Indicates that a problem exists in the Servo primary positioning motor.

Since the actuator is not Dual construction, flagged as an alarm since no
other motor can be used for positioning. Data can be derived from either
the holding register or the coil.

Register Type: Read
Units: N/A
Holding Register
Address: 40022 to 40025
Register Data: QWord (Bit Mask)
Bit Mask: ~ 0x0000000000000001
Bit Value: 1 (fault active), 0 (fault inactive)
Coil
Register Data: bit
Address: 00101
Bit Value: 1 (fault active), 0 (fault inactive)
Counters
Current: Register: 40419, Data: Word
Lifetime: ' Register: 40489, Data: Word
Note: Refer to TPB #5 Fault Codes — PSrv_Flt for details on the fault and how it
is cleared and Section 6.7 for Fault counter details.
Alarm - Dual Servo Fault
Description: Indicates that a problem exists in the Servo secondary positioning motor.

When in Dual construction and the Primary Motor is in a faulted state,
flagged as an alarm since no other motor can be used for positioning. Data
can be derived from either the holding register or the coil.

Register Type: @ Read
Units: N/A

Holding Register
Address: 40022 to 40025
Register Data: = QWord (Bit Mask)
Bit Mask: 0x0000000000000002
Bit Value: 1 (fault active), O (fault inactive)

Coil

Register Data: | bit
Address: 00102
Bit Value: 1 (fault active), 0 (fault inactive)
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Alarm - Dual Servo Fault

Counters

Current: Register: 40420, Data: Word
Lifetime: Register: 40490, Data: Word
Note: Refer to TPB #5 Motor Errors — DSrvFlt for details on the fault and how it is
cleared and Section 6.7 for Fault counter details.
Alarm - Primary Stepper Fault
Description: Indicates that a problem exists in the Stepper primary positioning motor.

Since the actuator is not Dual construction, flagged as an alarm since no
other motor can be used for positioning. Data can be derived from either the
holding register or the coil.

Register Type: @ Read
Units: N/A
Holding Register

Address: 40022 to 40025
Register Data:  QWord (Bit Mask)
Bit Mask: 0x0000000000000004
Bit Value: 1 (fault active), O (fault inactive)

Coil
Register Data: bit
Address: 00103
Bit Value: 1 (fault active), O (fault inactive)

Counters
Current: Register: 40423, Data: Word
Lifetime: Register: 40493, Data: Word
Note: Refer to TPB #5 Motor Errors — PStpFlt for details on the fault and how it is
cleared and Section 6.7 for Fault counter details.
Alarm - Dual Stepper Fault

Description: Indicates that a problem exists in the Stepper secondary positioning motor.

When in Dual construction and Primary Motor is in a faulted state, flagged
as an alarm since no other motor can be used for positioning. Data can be
derived from either the holding register or the coil.

Register Type: | Read
Units: N/A
Holding Register

Address: 40022 to 40025
Register Data:  QWord (Bit Mask)
Bit Mask: 0x0000000000000008
Bit Value: 1 (fault active), O (fault inactive)

Coil
Register Data: | bit
Address: 00104
Bit Value: 1 (fault active), O (fault inactive)

Counters

Current: Register: 40424, Data: Word
Lifetime: Register: 40494, Data: Word
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Alarm - Dual Stepper Fault

Note: Refer to TPB #5 Motor Errors — DStpFlt for details on the fault and how it is
cleared and Section 6.7 for Fault counter details.
Alarm — Dual Induction Booster Fault
Description: Indicates that a problem exists in the Dual Induction Booster Motor Drive.

When in Dual construction and Primary Motor is in a bad state, flagged as
an alarm since no other motor can be used for positioning. Data can be
derived from either the holding register or the coil.

Register Type: | Read
Units: N/A
Holding Register

Address: 40022 to 40025
Register Data: = QWord (Bit Mask)
Bit Mask: 0x0000000000000010
Bit Value: 1 (fault active), O (fault inactive)

Coil
Register Data: | bit
Address: 00105
Bit Value: 1 (fault active), O (fault inactive)

Counters
Current: Register: 40427, Data: Word
Lifetime: Register: 40497, Data: Word
Note: Refer to TPB #5 Motor Errors — IBstFIt for details on the fault and how it is
cleared and Section 6.7 for Fault counter details.
Alarm - Primary Induction Fault

Description: Indicates that a problem exists in the Primary Induction Motor Drive. Since

the actuator is not Dual construction, flagged as an alarm since no other
motor can be used for positioning. Data can be derived from either the
holding register or the coil.

Register Type: | Read
Units: N/A
Holding Register
Address: 40022 to 40025
Register Data: = QWord (Bit Mask)
Bit Mask: 0x0000000000000020
Bit Value: 1 (fault active), 0 (fault inactive)
Coil
Register Data: | bit
Address: 00106
Bit Value: 1 (fault active), 0 (fault inactive)
Counters
Current: Register: 40428, Data: Word
Lifetime: Register: 40498, Data: Word
Note: Refer to TPB #5 Motor Errors — PInducFlt for details on the fault and how it

is cleared and Section 6.7 for Fault counter details.

TPB-24.0

Rev 1 24-47



Technical Product Bulletin #24.0

Alarm — Main Feedback Bad Fault

Description:

Indicates that the actuator's main Feedback is below 2 mA or above 20mA.
When constructed without a redundant Feedback or when the redundant
Feedback is in a faulted state, flagged as an alarm since no Feedback can
be used. Data can be derived from either the holding register or the coil.

Register Type:

Read

Units: N/A
Holding Register

Address: 40022 to 40025
Register Data: = QWord (Bit Mask)
Bit Mask: 0x0000000000000040
Bit Value: 1 (fault active), O (fault inactive)

Coil
Register Data: bit
Address: 00107
Bit Value: 1 (fault active), O (fault inactive)

Counters
Current: Register: 40429, Data: Word
Lifetime: Register: 40499, Data: Word
Note: Refer to TPB #5 Fault Codes — MFB_Bad for details on the fault and how it
is cleared and Section 6.7 for Fault counter details.
Alarm — Redundant Feedback Bad Fault

Description: Indicates that the actuator’s redundant Feedback is below 2 mA or above

20mA. When the main Feedback is also in a faulted state, flagged as an
alarm since no Feedback can be used. Data can be derived from either the
holding register or the coil.

Register Type: Read
Units: 'N/A
Holding Register
Address: 40022 to 40025
Register Data: QWord (Bit Mask)
Bit Mask: ~ 0x0000000000000080
Bit Value: 1 (fault active), 0 (fault inactive)
Coil
Register Data: bit
Address: 00108
Bit Value: 1 (fault active), 0 (fault inactive)
Counters
Current: Register: 40430, Data: Word
Lifetime: ' Register: 40500, Data: Word
Note: Refer to TPB #5 Fault Codes — Rdnt_FB bad for details on the fault and

how it is cleared and Section 6.7 for Fault counter details.
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Alarm - Control Signal Bad Fault

Description:

Indicates that the analog Control Signal is below 2.5 mA or that
communications has been lost between the CPU Board and the Modbus
Board. Data can be derived from either the holding register or the coil.

Register Type:

Read

Units: N/A
Holding Register
Address: 40022 to 40025
Register Data: QWord (Bit Mask)
Bit Mask: ~ 0x0000000000000100
Bit Value: 1 (fault active), 0 (fault inactive)
Coil
Register Data: bit
Address: 00109
Bit Value: 1 (fault active), 0 (fault inactive)
Counters

Current: Register: 40431, Data: Word
Lifetime: ' Register: 40501, Data: Word
Note: Refer to TPB #5 Fault Codes — Analog CS Bad for details on the fault and

how it is cleared or if Netwrk control see the Fault Codes section of this

TPB for equivalent details.

Refer to Section 6.7 for Fault counter details.

Alarm — Stall Fault

Description: Indicates that after five attempts the actuator was unable to move 0.1% of

stroke within 5 seconds. (Total time of 25 seconds). Data can be derived
from either the holding register or the coil.

Register Type: Read
Units: 'N/A
Holding Register
Address: 40022 to 40025
Register Data: QWord (Bit Mask)
Bit Mask: ~ 0x0000000000000200
Bit Value: 1 (fault active), 0 (fault inactive)
Coil
Register Data: bit
Address: 00110
Bit Value: 1 (fault active), 0 (fault inactive)
Counters
Current: Register: 40432, Data: Word
Lifetime: ' Register: 40502, Data: Word
Note: Refer to TPB #5 Fault Codes — Stall for details on the fault and how it is

cleared and Section 6.7 for Fault counter details
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Alarm — Direction Error Fault
Description: Indicates that the actuator was detected moving in the wrong direction.
Data can be derived from either the holding register or the coil.
Register Type: Read

Units: N/A
Holding Register
Address: 40022 to 40025
Register Data: QWord (Bit Mask)
Bit Mask: ~ 0x0000000000000400
Bit Value: 1 (fault active), 0 (fault inactive)
Coil
Register Data: bit
Address: 00111
Bit Value: 1 (fault active), O (fault inactive)
Counters
Current: Register: 40433, Data: Word
Lifetime: ' Register: 40503, Data: Word
Note: Refer to TPB #5 Fault Codes — Dir Error for details on the fault and how it

is cleared and Section 6.7 for Fault counter details

Alarm — Seat Load Cylinder Feedback Bad Fault
Description: Indicates that the Feedback signal from the Seat Load Cylinder is below 2
mA. Data can be derived from either the holding register or the coil.
Register Type: Read

Units: N/A
Holding Register
Address: 40022 to 40025
Register Data: QWord (Bit Mask)
Bit Mask: ~ 0x0000000000001000
Bit Value: 1 (fault active), O (fault inactive)
Coil
Register Data: bit
Address: 00113
Bit Value: 1 (fault active), O (fault inactive)
Counters
Current: Register: 40442, Data: Word
Lifetime: ' Register: 40512, Data: Word
Note: Refer to TPB #5 Fault Codes — SLC Fb_Bad for details on the fault and

how it is cleared and Section 6.7 for Fault counter details
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Alarm — Output (Delta) Alarm Fault

Description:

Register Type:

Indicates that delta pressure exceeded the Delta Alarm parameter limit.
Data can be derived from either the holding register or the coil.
Read

Units: N/A
Holding Register
Address: 40018 to 40021
Register Data: QWord (Bit Mask)
Bit Mask:  0x0000000000002000
Bit Value: 1 (fault active), 0 (fault inactive)
Coil
Register Data: bit
Address: 00114
Bit Value: 1 (fault active), O (fault inactive)
Counters
Current: Register: 40447, Data: Word
Lifetime: ' Register: 40517, Data: Word
Note: Refer to TPB #5 Fault Codes — Delta Alarm for details on the fault and how
it is cleared and Section 6.7 for Fault counter details
Alarm — Primary Servo Replace Motor Fault
Description: Indicates that the Primary Servo Motor should be replaced. When the

actuator is not in Dual construction or the Dual motor is in bad state,
flagged as an alarm since no other motor can be used for positioning. Data
can be derived from either the holding register or the coil.

Register Type: Read
Units: 'N/A
Holding Register
Address: 40022 to 40025
Register Data: QWord (Bit Mask)
Bit Mask: ~ 0x0000000000008000
Bit Value: 1 (fault active), 0 (fault inactive)
Coil
Register Data: bit
Address: 00116
Bit Value: 1 (fault active), O (fault inactive)
Counters
Current: Register: 40453, Data: Word
Lifetime: ' Register: 40523, Data: Word
Note: Refer to Section 6.7 for Fault counter details.
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Alarm — Primary Servo Resolver Fault

Description:

Indicates that the Primary Servo Motor Resolver cable has a short or an
open. Since the actuator is not Dual construction or the Dual motor is in a
faulted state, flagged as an alarm since no other motor can be used for
positioning. Data can be derived from either the holding register or the coil.

Register Type:

Read

Units: N/A
Holding Register
Address: 40022 to 40025
Register Data: QWord (Bit Mask)
Bit Mask:  0x0000000000020000
Bit Value: 1 (fault active), 0 (fault inactive)
Coil
Register Data: bit
Address: 00118
Bit Value: 1 (fault active), 0 (fault inactive)
Counters

Current: Register: 40455, Data: Word
Lifetime: ' Register: 40525, Data: Word
Note: Refer to TPB #5 Fault Codes — PResCable for details on the fault and how

it is cleared and Section 6.7 for Fault counter details

Alarm - Primary Servo High Voltage Fault
Description: Indicates that the Primary Servo Motor input voltage is above the rated

input. Since the actuator is not a Dual construction or the Dual motor is in a
faulted state, flagged as an alarm since no other motor can be used for
positioning. Data can be derived from either the holding register or the coil.

Register Type:

Read

Units: N/A
Holding Register

Address: 40022 to 40025
Register Data: = QWord (Bit Mask)
Bit Mask: 0x0000000000080000
Bit Value: 1 (fault active), 0 (fault inactive)

Coil
Register Data: | bit
Address: 00120
Bit Value: 1 (fault active), 0 (fault inactive)

Counters

Current: Register: 40457, Data: Word
Lifetime: Register: 40527, Data: Word
Note: Refer to Section 6.7 for Fault counter details.
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Alarm — Primary Servo Overspeed Fault

Description:

Indicates that the Primary Servo Motor speed is too high. Since the
actuator is not a Dual construction or the Dual motor is in a faulted state,
flagged as an alarm since no other motor can be used for positioning. Data
can be derived from either the holding register or the coil.

Register Type: Read
Units: N/A
Holding Register
Address: 40022 to 40025
Register Data: QWord (Bit Mask)
Bit Mask:  0x0000000000100000
Bit Value: 1 (fault active), 0 (fault inactive)
Coil
Register Data: bit
Address: 00121
Bit Value: 1 (fault active), 0 (fault inactive)
Counters
Current: Register: 40458, Data: Word
Lifetime: ' Register: 40528, Data: Word
Note: Refer to Section 6.7 for Fault counter details.
Alarm — Primary Servo Motor Short Fault
Description: Indicates that the Primary Servo Motor has a short. Since the actuator is

not a Dual construction or the Dual motor is in a faulted state, flagged as
an alarm since no other motor can be used for positioning. Data can be
derived from either the holding register or the coil.

Register Type: Read
Units: N/A
Holding Register
Address: 40022 to 40025
Register Data: QWord (Bit Mask)
Bit Mask:  0x0000000000200000
Bit Value: 1 (fault active), 0 (fault inactive)
Coil
Register Data: bit
Address: 00122
Bit Value: 1 (fault active), 0 (fault inactive)
Counters
Current: Register: 40459, Data: Word
Lifetime: ' Register: 40529, Data: Word
Note: Refer to TPB #5 Fault Codes — P_MTR-Short for details on the fault and
how it is cleared and Section 6.7 for Fault counter details.
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Alarm — Primary Servo Replace Drive Fault

Description:

Indicates that the Primary Servo Motor Driver has a shorted output. Since
the actuator is not a Dual construction or the Dual motor is in a faulted
state, flagged as an alarm since no other motor can be used for
positioning. Data can be derived from either the holding register or the coil.

Register Type:

Read

Units: N/A
Holding Register
Address: 40022 to 40025
Register Data: QWord (Bit Mask)
Bit Mask:  0x0000000000400000
Bit Value: 1 (fault active), 0 (fault inactive)
Coil
Register Data: bit
Address: 00123
Bit Value: 1 (fault active), 0 (fault inactive)
Counters

Current: Register: 40460, Data: Word
Lifetime: ' Register: 40530, Data: Word
Note: Refer to TPB #5 Fault Codes — P_Replc_DRYV for details on the fault and

how it is cleared and Section 6.7 for Fault counter details.

Alarm — Dual Servo Replace Motor Fault
Description: Indicates that the Dual Servo Motor should be replaced. Since the Primary

motor is in a faulted state, flagged as an alarm since no other motor can be
used for positioning. Data can be derived from either the holding register or
the caoil.

Register Type: Read
Units: 'N/A
Holding Register
Address: 40022 to 40025
Register Data: QWord (Bit Mask)
Bit Mask: ~ 0x0000000001000000
Bit Value: 1 (fault active), 0 (fault inactive)
Coil
Register Data: bit
Address: 00125
Bit Value: 1 (fault active), 0 (fault inactive)
Counters
Current: Register: 40462, Data: Word
Lifetime: " Register: 40532, Data: Word
Note: Refer to Section 6.7 for Fault counter details.
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Alarm - Dual Servo Resolver

Fault

Description:

Indicates that the Dual Servo Motor Resolver cable has a short or an open.

When the Primary motor is in a faulted state

, flagged as an alarm since no

other motor can be used for positioning. Data can be derived from either

the holding register or the coil.

Register Type: Read
Units: N/A
Holding Register
Address: 40022 to 40025
Register Data: QWord (Bit Mask)
Bit Mask:  0x0000000004000000
Bit Value: 1 (fault active), 0 (fault inactive)
Coil
Register Data: bit
Address: 00127
Bit Value: 1 (fault active), 0 (fault inactive)
Counters
Current: Register: 40464, Data: Word
Lifetime: ' Register: 40534, Data: Word
Note: Refer to TPB #5 Fault Codes — DResCable for details on the fault and how
it is cleared and Section 6.7 for Fault counter details.
Alarm — Dual Servo High Voltage Fault
Description: Indicates that the Dual Servo Motor input voltage is above the rated input.

When the Primary motor is in a faulted state,

flagged as an alarm since no

other motor can be used for positioning. Data can be derived from either the

holding register or the coil.

Register Type: | Read
Units: N/A
Holding Register

Address: 40022 to 40025
Register Data: = QWord (Bit Mask)
Bit Mask: 0x0000000010000000
Bit Value: 1 (fault active), 0 (fault inactive)

Coil
Register Data: | bit
Address: 00129
Bit Value: 1 (fault active), 0 (fault inactive)

Counters

Current: Register: 40466, Data: Word
Lifetime: Register: 40536, Data: Word
Note: Refer to Section 6.7 for Fault counter details.
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Alarm — Dual Servo Overspeed Fault

Description:

Indicates that the Dual Servo Motor speed is too high. When the Primary
motor is in a faulted state, flagged as an alarm since no other motor can be
used for positioning. Data can be derived from either the holding register or
the coil.

Register Type: Read
Units: N/A
Holding Register
Address: 40022 to 40025
Register Data: QWord (Bit Mask)
Bit Mask:  0x0000000020000000
Bit Value: 1 (fault active), 0 (fault inactive)
Coil
Register Data: bit
Address: 00130
Bit Value: 1 (fault active), 0 (fault inactive)
Counters
Current: Register: 40467, Data: Word
Lifetime: ' Register: 40537, Data: Word
Note: Refer to Section 6.7 for Fault counter details.
Alarm — Dual Servo Motor Short Fault
Description: Indicates that the Dual Servo Motor has a short. When the Primary motor is

in a faulted state, flagged as an alarm since no other motor can be used for
positioning. Data can be derived from either the holding register or the coil.

Register Type:

Read

Units: 'N/A
Holding Register
Address: 40022 to 40025
Register Data: QWord (Bit Mask)
Bit Mask: ~ 0x0000000040000000
Bit Value: 1 (fault active), 0 (fault inactive)
Coil
Register Data: bit
Address: 00131
Bit Value: 1 (fault active), 0 (fault inactive)
Counters
Current: Register: 40468, Data: Word
Lifetime: ' Register: 40538, Data: Word
Note: Refer to TPB #5 Fault Codes — D_MTR-Short for details on the fault and

how it is cleared and Section 6.7 for Fault counter details.
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Alarm — Dual Servo Replace Drive Fault

Description:

Indicates that the Dual Servo Motor Driver has a shorted output. When the
Primary motor is in a faulted state, flagged as an alarm since no other
motor can be used for positioning. Data can be derived from either the
holding register or the coil.

Register Type: Read
Units: N/A
Holding Register
Address: 40022 to 40025
Register Data: QWord (Bit Mask)
Bit Mask:  0x0000000080000000
Bit Value: 1 (fault active), 0 (fault inactive)
Coil
Register Data: bit
Address: 00132
Bit Value: 1 (fault active), 0 (fault inactive)
Counters
Current: Register: 40469, Data: Word
Lifetime: ' Register: 40539, Data: Word
Note: Refer to TPB #5 Fault Codes — D _Replc_DRYV for details on the fault and
how it is cleared and Section 6.7 for Fault counter details.
Alarm — Plus 15V Fault
Description: Indicates that the (+)15-volt power supply is out of range if it exceeds a

1+10% error band. Data can be derived from either the holding register or
the coil.

Register Type: Read
Units: N/A
Holding Register
Address: 40022 to 40025
Register Data: QWord (Bit Mask)
Bit Mask: ~ 0x0000000100000000
Bit Value: 1 (fault active), O (fault inactive)
Coil
Register Data: bit
Address: 00133
Bit Value: 1 (fault active), O (fault inactive)
Counters
Current: Register: 40434, Data: Word
Lifetime: ' Register: 40504, Data: Word
Note: Refer to TPB #5 Fault Codes — +15Bad for details on the fault and how it is
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Alarm — Neg 5V Fault

Description:

Indicates that the (-) 5-volt power supply is out of range if it exceeds a
+10% error band. Data can be derived from either the holding register or
the coil.

Register Type: Read
Units: N/A
Holding Register
Address: 40022 to 40025
Register Data: QWord (Bit Mask)
Bit Mask:  0x0000000200000000
Bit Value: 1 (fault active), 0 (fault inactive)
Coil
Register Data: bit
Address: 00134
Bit Value: 1 (fault active), 0 (fault inactive)
Counters
Current: Register: 40435, Data: Word
Lifetime: ‘Register: 40505, Data: Word
Note: Refer to TPB #5 Fault Codes — -5Bad for details on the fault and how it is

cleared and Section 6.7 for Fault counter details.

3. LAST 10 FAULT

EVENTS

Last (10) Fault Events

Description:

Any fault event that is captured in the “Last Event” register is recorded in one of
the (10) Last Fault Event registers.

Address:

40319 to 40328 (#1 to #10)

Register Data:

Word (enumeration)

Register Type:

Read

Units:

N/A

Note:

Once the 10" register has been filled the 15t register will be overwritten with any
new fault event data.

Enumeration
Table:

Refer to the Last Event register for enumeration table details.

Example: Fault Event Tracking -
The following Last Events took place on the actuator in this particular order:
1. Main FB Bad
2. CSBad
3. PSrvo Fault
The last (10) fault event registers would be populated as follows:
ent | 2 #3 40322 -
Register 40319 40320 40321 40328
Definition | MAIN FB BAD | CS BAD EVENT PSrvo Fault Will populate
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Last (10) Fault Events

EVENT

once fault
oceurs

Event

Hex
Value

0x0b

0x0d

0x01 0x00

Last (10) Fault Event Time Stamps

Description:

Any fault event that is captured in the Last (10) Fault Event registers the time
stamp for when that event occurs is recorded in the corresponding Fault Event
Time Stamp register. The series of (4) registers each containing 2 Bytes
combine to derive the Epoch time stamp.

Address(es):

40329 to 40368

(Distributed as follows: #1 - 40329 to 40332, *****, #10 — 40365 to 40368)

Register Data:

QWord

Register Type:

Read

Units:
Note:

Epoch (Hex)

Once the 10" register has been filled the 15t register will be overwritten with any
new fault event time stamp data.

Example:

TPB-24.0

Fault Event Time Stamps -

The following Last Events took place on the actuator in this particular order:
1. Main FB Bad, Time — 11/3/25 @ 8:00:00 (8:00 AM)
2. CSBad, Time —11/10/25 @ 13:30:00 (1:30 PM)
3. PSrvo Fault—11/17/25 @ 9:15:00 (9:15 AM)

The last (10) fault event registers and time stamps would be populated as

follows:

Event #

Fault Event

Fault Time Stamp

1

Register

40319

40329 - 40332

Value

0x0b

0x000000006908a750

Register

40320

40333 - 40336

Value

0x0d

0x0000000069122f28

Register

40321

40337 - 40340

Value

0x01

0x00000000691b2de4

Register

40322 - 40328

40341 - 40368

Value

0x00

0x0000000000000000
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®

4. PREDICTIVE

DIAGNOSTICS

Max Torque / Thrust Per Poll

Description: Torque / Thrust data is updated at the rate defined in the Poll Rate
parameter. A series of (2) registers each containing 2 Bytes of the 32 bit
value representing the maximum actuator torque or thrust output force.
When both registers are combined the max actuator torque or thrust can be
determined. As the actuator moves this value will be updated with any
reading that is greater than the current value.

Address: 40028 to 40029

Register Data: DWord (Signed)

Register Type: @ Read

Units: Ibf or in’lbs

Note: Only applicable for actuators with differential pressure sensors equipped.

Min Torque / Thrust Per Poll

Description: Torque / Thrust data is updated at the rate defined in the Poll Rate
parameter. A series of (2) registers each containing 2 Bytes of the 32 bit
value representing the minimum actuator torque or thrust output force.
When both registers are combined the min actuator torque or thrust can be
determined. As the actuator moves this value will be updated with any
reading that is less than the current value.

Address: 40030 to 40031

Register Data: DWord (Signed)

Register Type: @ Read

Units: Ibf or in’lbs

Note: Only applicable for actuators with differential pressure sensors equipped.

Current Strokes 1K

Description: Counter that tracks the number of times the actuator has completed a full
stroke. One full stroke is defined as travelling from the fully open, to fully
closed and back to the fully open position (or vice versa).

Address: 40559 to 40560

Register Data: DWord

Register Type: @ Read

Units: counts

Note: Counter restarts to 0 after an actuator power cycle or if manually cleared,
but the count is maintained in the Lifetime counters. The value is x1000 the
current count.

(Ex. Current Stokes 1k = 10, actual strokes = 10x1000 = 10,000 strokes)
Refer to Section 6.7 for information on the Current Stats counters, section
7.0 for Maintenance recommendations.
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Lifetime Strokes 1K

Description: Counter that tracks the number of times the actuator has completed a full
stroke since the actuator has been in operation or since its last maintenance
cycle. One full stroke is defined as travelling from the fully open, to fully
closed and back to the fully open position (or vice versa).

Address: 40561 to 40562

Register Data: DWord

Register Type: Read

Units: counts

Note: Counter only restarts if it is manually cleared via the display. The value is
x1000 the current count.

(Ex. Lifetime Stokes 1k = 10, actual strokes = 10x1000 = 10,000 strokes)
Refer to Section 6.7 for information on the Historic Stats counters, Section
7.0 for Maintenance recommendations.

Current Starts 1K

Description: Counter that tracks each time the primary positioning motor turns on.

Address: 40563 to 40564

Register Data: DWord

Register Type: @ Read

Units: counts

Note: Counter restarts to 0 after a actuator power cycle or if manually cleared, but
the count is maintained in the Lifetime counters. The value is x1000 the
current count.

(Ex. Current Starts 1k = 10, actual starts = 10x1000 = 10,000 strokes)
Refer to Section 6.7 for information on the Current Stats counters,Section
7.0 for Maintenance recommendations.

Lifetime Starts 1K

Description: Counter that tracks each time the primary positioning motor turns on since
the actuator has been in operation or since its last maintenance cycle.

Address: 40565 to 40566

Register Data: DWord

Register Type: @ Read

Units: counts

Note: Counter only restarts if it is manually cleared via the display. The value is

x1000 the current count.

(Ex. Lifetime Starts 1k = 10, actual starts = 10x1000 = 10,000 strokes)
Refer to Section 6.7 for information on the Historic Stats counters, Section
7.0 for Maintenance recommendations.
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Up Counter

Description: Counter that increments each second to provide positive indication that
communication is still active.

Address: 40567

Register Data:  Unsigned 16 bit

Register Type: @ Read

Units: Time (sec)

Note: Once the maximum count (65535 sec) has been reached the counter will
reset back to 0 and continue incrementing.

Current Booster Starts 1K

Description: Counter that tracks each time the booster motor turns on.

Address: 40578 to 40579

Register Data: DWord

Register Type: | Read

Units: counts

Note: Only applicable for actuators with Booster motors. Counter restarts to 0
after a actuator power cycle or if manually cleared and this count is not
maintained in the Lifetime counters. The value is x1000 the current count.
(Ex. Current Booster Starts 1k = 10, actual booster starts = 10x1000 =
10,000 strokes)
Refer to Section 6.7 for information on the Current Stats counters, Section
7.0 for Maintenance recommendations.

Current Online Recharge Starts 1K

Description: Counter that tracks each time the online recharge motor turns on.

Address: 40580 to 40581

Register Data: DWord

Register Type: | Read

Units: counts

Note: Only applicable for actuators with Online Recharge motors. Counter restarts

to 0 after a actuator power cycle or if manually cleared and this count is not
maintained in the Lifetime counters. The value is x1000 the current count.
(Ex. Current Booster Starts 1k = 10, actual booster starts = 10x1000 =
10,000 strokes)

Refer to Section 6.7 for information on the Current Stats counters, Section
7.0 for Maintenance recommendations.
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Rev 1 24-62



Technical Product Bulletin #24.0

®
5. ACTUATOR
SETTINGS
Position Lo
Description: Parameter that defines the actuator position corresponding to the Signal Lo

setting as interpreted by the main Feedback. Consists of a series of (2)
registers each containing 2 Bytes of the Floating point value representing
the current actuator position. When both registers are combined the
Position Lo setting can be determined.

Address: 40118 to 40119
Register Data: Real
Register Type: | Read

Units: 0.00% to 100.00%

Note: This setting can only be updated through the CALIBRATE Menu in the
display. Refer to Sections 6.1 & 6.2 of the X3 IOM for details pertaining to
setting parameter.

Position Hi

Description: Parameter that defines the actuator position corresponding to the Signal Hi
setting as interpreted by the main Feedback. Consists of a series of (2)
registers each containing 2 Bytes of the Floating point value representing
the current actuator position. When both registers are combined the
Position Hi setting can be determined.

Address: 40120 to 40121

Register Data:  Real

Register Type: Read

Units:
Note:

0.00% to 100.00%

This setting can only be updated through the CALIBRATE Menu in the
display. Refer to Sections 6.1 & 6.2 of the X3 I0M for details pertaining to
setting parameter.

Redundant Position Lo

Description:

Parameter that defines the actuator position corresponding to the Signal Lo
setting as interpreted by the redundant Feedback (if constructed with one).

Consists of a series of (2) registers each containing 2 Bytes of the Floating

point value representing the current actuator position. When both registers

are combined the Redundant Position Lo setting can be determined.

Address:

40122 to 40123

Register Data:
Register Type:

Real
Read

Units:

0.00% to 100.00%

Note:

This setting can only be updated through the CALIBRATE Menu in the
display. Refer to Sections 6.1 & 6.2 of the X3 IOM for details pertaining to
setting parameter.
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Redundant Position Hi

Description: Parameter that defines the actuator position corresponding to the Signal Hi
setting as interpreted by the redundant Feedback (if constructed with one).
Consists of a series of (2) registers each containing 2 Bytes of the Floating
point value representing the current actuator position. When both registers
are combined the Redundant Position Hi setting can be determined.

Address(es): 40124 to 40125

Register Data:  Real

Register Type: @ Read

Units: 0.00% to 100.00%

Note: This setting can only be updated through the CALIBRATE Menu in the
display. Refer to Sections 6.1 & 6.2 of the X3 I0M for details pertaining to
setting parameter.

Signal Lo

Description: Parameter that defines the analog input signal that corresponds to Position
Lo. Consists of a series of (2) registers each containing 2 Bytes of the
Floating point value representing Signal Lo. When both registers are
combined the Signal Lo setting can be determined.

Address(es): 40126 to 40127

Register Data:  Real

Register Type: | Read

Units: 0.0 mAto 21.1 mA

Note: This setting can only be updated through the CALIBRATE Menu in the
display. Refer to Sections 6.1 & 6.2 of the X3 I0M for details pertaining to
setting parameter.

Signal Hi

Description: Parameter that defines the analog input signal that corresponds to Position
Hi. Consists of a series of (2) registers each containing 2 Bytes of the
Floating point value representing Signal Hi. When both registers are
combined the Signal Hi setting can be determined.

Address(es): 40128 to 40129

Register Data:  Real

Register Type: | Read

Units:

3.9 mA to 25.0 mA

Note:

This setting can only be updated through the CALIBRATE Menu in the
display. Refer to Sections 6.1 & 6.2 of the X3 I0M for details pertaining to
setting parameter.
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Fail-Safe Position

Description: Parameter that defines the position the actuator is moved to, via the motor,
if the analog control signal falls below 2.5 mA. Consists of a series of (2)
registers each containing 2 Bytes of the Floating point value representing
Failsafe Position. When both registers are combined the Failsafe Position
setting can be determined.

Address(es): 40130 to 40131

Register Data:  Real

Register Type: @ Read

Units: 0.0% to 100.0%

Note: Failsafe Position is only valid when Register 40181 (Failsafe Position
Enabled) is True. This setting can only be updated through the INPUTS
Menu in the display with parameter: Failsafe. Refer to Sections 6.1 & 6.4 of
the X3 IOM for details pertaining to setting parameter.

Min. Mod. Position

Description: Parameter that defines the position value in the stroke/rotation below which
the actuator will move to Position Lo. Consists of a series of (2) registers
each containing 2 Bytes of the Floating point value representing Min. Mod.
Position. When both registers are combined the Min. Mod. Position setting
can be determined.

Address(es): 40132 to 40133

Register Data: Real

Register Type: | Read

Units:

0.1% to 99.9%

Note:

Min. Mod. Position is only valid when Register 40184 (Min. Mod. Enabled) is
True. This setting can only be updated through the CONTROL Menu in the
display with parameter: Min Mod. Refer to Sections 6.1 & 6.2.1 of the X3
IOM for details pertaining to setting parameter.

Calibrated Stroke

Description:

Parameter that defines the valve/driven device stroke so the actuator can
determine when to open the fail-safe solenoid and allow the spring or
accumulator to seat the valve. Consists of a series of (2) registers each
containing 2 Bytes of the Floating point value representing the stroke. When
both registers are combined the Calibrated Stroke setting can be
determined.

Address(es):

40134 to 40135

Register Data:
Register Type:

Real
Read

Units:

0.3 inches to 99.9 inches

Note:

Calibrated Stroke is only valid when Register 40185 (Solenoid Seating
Enabled) is True. This setting can only be updated through the CONTROL
Menu in the display. Refer to Sections 6.1 & 6.2.1 of the X3 IOM for details

TPB-24.0
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Calibrated Stroke

' pertaining to setting parameter.

Booster Offpt

Description: Parameter that defines the deviation between current position and control
signal for the booster pump to turn off or on. Consists of a series of (2)
registers each containing 2 Bytes of the Floating point value representing
the deviation. When both registers are combined the Booster Offpoint
setting can be determined.

Address(es): 40136 to 40137

Register Data:  Real

Register Type: | Read

Units: 0.1% to 75.0%

Note: This setting can only be updated through the DRIVES Menu in the display.
Refer to Sections 6.1 & 6.5 of the X3 I0OM for details pertaining to setting
parameter.

Deadband

Description: Parameter that defines the maximum deviation allowed between the input
signal and actuator position before a corrective movement is made.
Consists of a series of (2) registers each containing 2 Bytes of the Floating
point value representing the deviation. When both registers are combined
the Deadband setting can be determined.

Address(es): 40138 to 40139

Register Data:  Real

Register Type: | Read

Units: 0.05% to 5.00%

Note: This setting can only be updated through the CONTROL Menu in the
display. Refer to Sections 6.1 & 6.2.1 of the X3 I0M for details pertaining to
setting parameter.

Speed Breakpoint

Description: Parameter that defines a break point to determine when to use Max Lo Spd
or Max Hi Spd. Consists of a series of (2) registers each containing 2 Bytes
of the Floating point value representing the break point. When both
registers are combined the Speed Breakpoint setting can be determined.

Address(es): 40142 to 40143

Register Data:  Real

Register Type: @ Read

Units: 0.1% to 99.9%

Note: Speed Breakpoint is only valid when Register 40193 (Two Speed
Breakpoint Mode) is True. This setting can only be updated through the
SPEED Menu in the display. Refer to Sections 6.1 & 6.3 of the X3 IOM for
details pertaining to setting parameter.
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Surge Offpoint

Description: Parameter that defines the distance away from the new target position in
which the surge solenoid is reenergized during a surge event — effectively
stopping the actuator movement. Consists of a series of (2) registers each
containing 2 Bytes of the Floating point value representing the distance.
When both registers are combined the Surge Offpoint setting can be
determined.

Address(es): 40144 to 40145

Register Data:  Real

Register Type: | Read

Units: 0.1% to 94.9%

Note: Surge Offpoint is only valid when Register 40194 (Surge Enabled) is True.
This setting can only be updated through the DRIVES Menu in the display.
Refer to Sections 6.1 & 6.5 of the X3 IOM for details pertaining to setting
parameter.

Relay #1

Description: Parameter that defines the point in % of position at which Relay Output #1
is active. The relay will be active when the actuator position is = or < the
value set in Relay #1. Consists of a series of (2) registers each containing 2
Bytes of the Floating point value representing the position. When both
registers are combined the Relay #1 setting can be determined.

Address(es): 40146 to 40147

Register Data:  Real

Register Type: Read

Units: 0.1% to 99.9%

Note: This setting can only be updated through the OUTPUTS Menu in the
display. Refer to Sections 6.1 & 6.6 of the X3 I0OM for details pertaining to
setting parameter and TPB #4 for details on Electronic Relays.

Relay #2

Description: Parameter that defines the point in % of position at which Relay Output #2
is active. The relay will be active when the actuator position is = or > the
value set in Relay #2. Consists of a series of (2) registers each containing 2
Bytes of the Floating point value representing the position. When both
registers are combined the Relay #2 setting can be determined.

Address(es): 40148 to 40149

Register Data:  Real

Register Type: @ Read

Units:

0.1% to 99.9%

Note:

TPB-24.0

This setting can only be updated through the OUTPUTS Menu in the
display. Refer to Sections 6.1 & 6.6 of the X3 I0OM for details pertaining to
setting parameter and TPB #4 for details on Electronic Relays.
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PST Increment

Description: Parameter that defines the percentage change that will be subtracted from
PST Target after every run. This will continue on each PST routine until
PST Target is at PST Max Target. Consists of a series of (2) registers each
containing 2 Bytes of the Floating point value representing the change.
When both registers are combined the PST Increment setting can be
determined.

Address(es): 40150 to 40151

Register Data:  Real

Register Type: | Read

Units:

0.0% to 1.0%

Note:

PST Increment is only valid when one of: Register 40202 (PST Mode
Contact Power), Register 40203 (PST Mode Signal Deviation), Register
40204 (PST Mode Scheduled/Auto), or Register 40205 (PST Mode Contact
Unpowered) is True. This setting can only be updated through the DRIVES
Menu in the display. Refer to Sections 6.1 & 6.5 of the X3 IOM for details
pertaining to setting parameter.

PST Large Increment

Description:

Parameter that defines the percentage change that will be subtracted from
PST Target after every run. This will continue on each PST routine until
PST Target is at PST Max Target. Consists of a series of (2) registers each
containing 2 Bytes of the Floating point value representing the change.
When both registers are combined the PST Large Increment setting can be
determined.

Address(es):

40152 to 40153

Register Data:
Register Type:

Real
Read

Units:

0.0% to 1.0%

Note:

PST Large Increment is only valid when one of: Register 40202 (PST Mode
Contact Power), Register 40203 (PST Mode Signal Deviation), Register
40204 (PST Mode Scheduled/Auto), or Register 40205 (PST Mode Contact
Unpowered) is True. This setting can only be updated through the DRIVES
Menu in the display. Refer to Sections 6.1 & 6.5 of the X3 IOM for details
pertaining to setting parameter.

PST Signal Deviation

Description:

Parameter that defines the deviation in position from 100% at which PST
will initiate. To initiate, must start from 100% position and set the analog
control signal to 100% minus the deviation. Consists of a series of (2)
registers each containing 2 Bytes of the Floating point value representing
the deviation. When both registers are combined the PST Signal Deviation
setting can be determined.

Address(es):

40154 to 40155

Register Data:

Real

Register Type:

Units:

Read
0.5% to 50.0%

TPB-24.0

Rev 1 24-68



Note:

Technical Product Bulletin #24.0

PST Signal Deviation is only valid when register 40203 (PST Mode Signal
Deviation) is True. This setting can only be updated through the DRIVES
Menu in the display. Refer to Sections 6.1 & 6.5 of the X3 IOM for details
pertaining to setting parameter and Appendix X for details on converting
from a 32bit float.

PST Offpoint

Description:

Parameter that defines the deviation from PST Target at which the solenoid
deactivates. Consists of a series of (2) registers each containing 2 Bytes of
the Floating point value representing the deviation. When both registers are
combined the PST Offpoint setting can be determined.

Address(es):

40156 to 40157

Register Data:

Real

Register Type:

Units:

Read
50.2% to 95.1%

Note:

PST Offpoint is only valid when one of: Register 40202 (PST Mode Contact
Power), Register 40203 (PST Mode Signal Deviation), Register 40204 (PST
Mode Scheduled/Auto), or Register 40205 (PST Mode Contact Unpowered)
is True. This setting can only be updated through the DRIVES Menu in the
display. Refer to Sections 6.1 & 6.5 of the X3 I0M for details pertaining to
setting parameter.

PST Target

Description:

Parameter that defines the target that is trying to be reached during a PST
routine. When the target is hit, the actuator will modulate back to 100%
position. Consists of a series of (2) registers each containing 2 Bytes of the
Floating point value representing the target. When both registers are
combined the PST Target setting can be determined.

Address(es):

Register Data:

40158 to 40159
Real

Register Type:

Read

Units:

50.1% to 95.0%

Note:

PST Offpoint is only valid when one of: Register 40202 (PST Mode Contact
Power), Register 40203 (PST Mode Signal Deviation), Register 40204 (PST
Mode Scheduled/Auto), or Register 40205 (PST Mode Contact Unpowered)
is True. This setting can only be updated through the DRIVES Menu in the
display. Refer to Sections 6.1 & 6.5 of the X3 I0M for details pertaining to
setting parameter.

PST Max Target

Description:

Parameter that defines the target that is trying to be reached when PST
Increment is set. After every PST routine, PST Target is subtracted by PST
Increment until PST Max Target is reached. Consists of a series of (2)
registers each containing 2 Bytes of the Floating point value representing
the target. When both registers are combined the PST Max Target setting
can be determined.

TPB-24.0
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®
Address(es): 40160 to 40161
Register Data:  Real
Register Type: | Read

Units: 50.1% to 90.0%

Note: PST Max Target is only valid when one of: Register 40202 (PST Mode
Contact Power), Register 40203 (PST Mode Signal Deviation), Register
40204 (PST Mode Scheduled/Auto), or Register 40205 (PST Mode Contact
Unpowered) is True. This setting can only be updated through the DRIVES
Menu in the display. Refer to Sections 6.1 & 6.5 of the X3 IOM for details
pertaining to setting parameter.

Transmitter Low

Description: Contains 16 bit value that represents the calibrated low A/D setting for the
analog 4-20mA position transmitter output.

Address(es): 40162

Register Data: Word

Register Type: Read

Units: 4 to 1200 counts

Note: This setting can only be updated through the OUTPUTS Menu in the
display. Refer to Sections 6.1 & 6.6 of the X3 I0M for details pertaining to
setting parameter.

Transmitter High

Description: Contains 16 bit value that represents the calibrated high A/D setting for the
analog 4-20mA position transmitter output.

Address(es): 40163

Register Data:  Word

Register Type: | Read

Units: 63000 to 65000 counts

Note: This setting can only be updated through the OUTPUTS Menu in the
display. Refer to Sections 6.1 & 6.6 of the X3 I0OM for details pertaining to
setting parameter.

Recharge Time

Description: Contains 16 bit value that represents the maximum time allowed for a
recharge cycle to complete, after which, the actuator resumes tracking the
control signal.

Address(es): 40164

Register Data:  Word

Register Type: | Read

Units: 10 seconds to 2500 seconds

Note: This setting can only be updated through the DRIVES Menu in the display.
Refer to Sections 6.1 & 6.5 of the X3 I0M for details pertaining to setting
parameter.
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Warning Pressure

Description: Contains 16 bit value that represents the pressure at which an accumulator
low pressure warning is issued.

Address(es): 40165

Register Data: Word

Register Type: | Read

Units: 1000 psi to 2800 psi

Note: This setting can only be updated through the DRIVES Menu in the display.
Refer to Sections 6.1 & 6.5 of the X3 I0M for details pertaining to setting
parameter.

Recharge Pressure

Description: Contains 16 bit value that represents the pressure level at which an
accumulator recharge cycle will end.

Address(es): 40166

Register Data:  Word

Register Type: @ Read

Units: 1200 psi to 3000 psi

Note: This setting can only be updated through the DRIVES Menu in the display.
Refer to Sections 6.1 & 6.5 of the X3 IOM for details pertaining to setting
parameter.

Gain

Description: Contains 16 bit value that determines how motor speed is adjusted as the
actuator approaches the target position. The higher the setting, the closer
the actuator will get to the target position before decelerating.

Address(es): 40167

Register Data:  Word

Register Type: @ Read

Units: 1 to 999

Note: This setting can only be updated through the CONTROL Menu in the
display. Refer to Sections 6.1 & 6.2.1 of the X3 I0OM for details pertaining to
setting parameter.

Max Down Speed

Description: Contains 16 bit value that represents the maximum motor speed when
moving toward Position Lo.

Address(es): 40168

Register Data: Word

Register Type: Read

Units: 5% to 125%

Note: Max Down Speed is only valid when Register 40192 (Two Speed Up/Down
Mode) is True. This setting can only be updated through the SPEED Menu
in the display. Refer to Sections 6.1 & 6.3 of the X3 IOM for details
pertaining to setting parameter.
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Max Up Speed
Description: Contains 16 bit value that represents the maximum motor speed when
moving toward Position Hi.
Address(es): 40169
Register Data: Word
Register Type: | Read

Units: 5% to 125%

Note: Max Up Speed is only valid when Register 40192 (Two Speed Up/Down
Mode) is True. This setting can only be updated through the SPEED Menu
in the display. Refer to Sections 6.1 & 6.3 of the X3 IOM for details
pertaining to setting parameter.

Max Manual Speed

Description: Contains 16 bit value that represents the maximum motor speed when
operating in SETUP mode or LOCAL MANUAL mode.

Address(es): 40170

Register Data:  Word

Register Type: | Read

Units: 5% to 125%

Note: This setting can only be updated through the SPEED Menu in the display.
Refer to Sections 6.1 & 6.3 of the X3 I0OM for details pertaining to setting
parameter.

Delta Alarm

Description: Contains 16 bit value that represents the point that if pressure exceeds, the
actuator gets into an alarm state. When Delta Alarm is active, the actuator
can only move in the direction that relieves the alarm pressure.

Address(es): 40171

Register Data:  Word

Register Type: @ Read

Units: 600 psi to 3000 psi

Note: This setting can only be updated through the DRIVES Menu in the display.
Refer to Sections 6.1 & 6.5 of the X3 IOM for details pertaining to setting
parameter.

Delta Warn

Description: Contains 16 bit value that represents the point that if pressure exceeds, the
actuator gets into a warning state. When Delta Alarm is active, the actuator
can modulate normally.

Address(es): 40172

Register Data:  Word

Register Type: | Read

Units:

500 psi to 2900 psi

Note:

TPB-24.0

This setting can only be updated through the DRIVES Menu in the display.
Refer to Sections 6.1 & 6.5 of the X3 IOM for details pertaining to setting
parameter.

Rev 1 24-72



Technical Product Bulletin #24.0

PST Schedule Time

Description: Contains 16 bit value that represents the schedule in which a PST routine
will run automatically.

Address(es): 40173

Register Data: Word

Register Type: Read

Units: 24 hours to 999 hours

Note: This setting can only be updated through the DRIVES Menu in the display
with parameter: PST AutoTm. Refer to Sections 6.1 & 6.5 of the X3 IOM for
details pertaining to setting parameter.

PST Max Runtime

Description: Contains 16 bit value that represents the maximum time that a PST routine
will run before getting Invalid_PST.

Address(es): 40174

Register Data: Word

Register Type: | Read

Units: 24 hours to 999 hours
Note: This setting can only be updated through the DRIVES Menu in the display
with parameter: PST Time. Refer to Sections 6.1 & 6.5 of the X3 I0M for
details pertaining to setting parameter.
Trip Mode
Description: When an activation signal is received, the actuator will move to a fail-safe
end via the spring or accumulator. The hex enumeration value indicates the
activation process of the Trip event.
Address: 40175
Register Data: Word (enumeration)
Register Type: Read
Units: N/A

Note:

Refer to TPB #8.0 for safety details and Section 6.4 for details pertaining to
setting parameters.

Enumeration
Table:

TPB-24.0

Trip Type Description Value
TRIP_OFF Trip not configured. 0x00
TRIP_UNPOWERED_SOL Solenoid Trip activated when 0x01
there is no power at Trip Input.
TRIP_POWERED_SOL Soleno_ld Trip actlvat_ed when 0x02
there is power at Trip Input.
Motor Trip activated and runs
TRIP_UNPOWERED_MOTOR_PL | to Position Lo when there is no 0x03
power at Trip Input.
Motor Trip activated and runs
TRIP_POWERED _MOTOR _PL to Position Lo when there is 0x04
power at Trip Input.
TRIP_UNPOWERED_MOTOR _PH | Motor Trip activated and runs 0x05
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to Position Hi when there is no
power at Trip Input.

Motor Trip activated and runs
to Position Lo when there is 0x06
power at Trip Input.

TRIP_POWERED_MOTOR_PH

Signal Type
Description: Group of mutually exclusive Booleans that defines the control signal the
actuator will respond to in AUTO mode.
Address: 40176 (Boolean) to 40178 (Boolean)
Register Data: Boolean
Register Type: Read

Units:

0 (False) or 1 (True)

Note:

Enumeration
Table:

This setting can only be updated through the INPUTS Menu in the display.
Refer to Sections 6.1 & 6.4 of the X3 IOM for details pertaining to setting
parameter.

Register Bit Values
40176: Analog CS Enabled 0 0 0 1
40177: One-Contact Enabled 0 0 1 0
40178: Two-Contact Enabled 0 1 0 0
. One- Two-
Signal Type Mode NetWrk Contact Contact Analog

Power-up Mode

Description: Group of mutually exclusive Booleans that defines the mode the electronic
control enclosure will be in when the main power is applied.

Address: 40179 (Boolean) to 40180 (Boolean)

Register Data: Boolean

Register Type: Read

Units:
Note:

0 (False) or 1 (True)

This setting can only be updated through the INPUTS Menu in the display.
Refer to Sections 6.1 & 6.4 of the X3 IOM for details pertaining to setting
parameter.

Enumeration
Table:

Register Bit Values
40179: Power-up Last Enabled 1 0
40180: Power-up Local Enabled 0 1
Power-Up Mode Last Local

TPB-24.0
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Fail-Safe Mode

Description: Group of mutually exclusive Booleans that defines the position the actuator
moved to, via the motor, if the analog control signal falls below 2.5 mA.
Address: 40181 (Boolean) to 40182 (Boolean)

Register Data:

Boolean

Register Type:

Read

Units:

0 (False) or 1 (True)

Note:

This setting can only be updated through the INPUTS Menu in the display.
Refer to Sections 6.1 & 6.4 of the X3 IOM for details pertaining to setting
parameter.

Enumeration
Table:

Register Bit Values
40181: Failsafe Position Enabled 0 1 0
40182: Failsafe In-Place Enabled 0 0 1
Failsafe Mode Off Position In-Place

Bumpless Transfer

Description: Boolean that defines whether a safeguard to prevent unwanted actuator
movement when returning from MANUAL or SETUP mode into AUTO mode
is in place. If deviation is greater than Deadband when going to AUTO mode
with Bumpless Transfer, the mode will be Auto-BT and the actuator will not
modulate unless the analog control signal is within Deadband.

Address: 40183

Register Data: Boolean

Register Read

Type:

Units: 0 (False) or 1 (True)

Note: This setting can only be updated through the CONTROL Menu in the display.
Refer to Sections 6.1 & 6.2.1 of the X3 IOM for details pertaining to setting
parameter.

Min. Mod.
Description: Boolean that defines whether there is a position (Min. Mod. Position) in the
stroke/rotation below which the actuator will move to Position Lo.
Address: 40184
Register Data:  Boolean
Register Type: Read

Units:

0 (False) or 1 (True)

Note: This setting can only be updated through the CONTROL Menu in the display.
Refer to Sections 6.1 & 6.2.1 of the X3 IOM for details pertaining to setting
parameter.
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Solenoid Seating

Description: Boolean that defines whether the software is being used to allow the stored
energy of the fail-safe spring or accumulator (if equipped) to seat the valve.
This feature is only available on fail-safe actuators where the fail-safe
direction is the same as the valve seating direction.

Address: 40185

Register Data:  Boolean

Register Type: @ Read

Units: 0 (False) or 1 (True)

Note: This setting can only be updated through the CONTROL Menu in the display.
Refer to Sections 6.1 & 6.2.1 of the X3 IOM for details pertaining to setting
parameter.

Contact Board Present
Description: Boolean that defines whether there is a Digital Input board on the actuator.
Address: 40186
Register Data: Boolean
Register Read
Type:
Units: 0 (False) or 1 (True)
Note: Refer to TPB #15.0 for details on Contact Input Options.

Booster Motor

Description: Boolean that defines whether there is a Booster Motor on the actuator.

Address: 40187

Register Data:  Boolean

Register Type: | Read

Units: 0 (False) or 1 (True)
Note: Refer to TPB #5 for details on Booster Faults.
Power Fail Mode
Description: Group of mutually exclusive Booleans that defines what the accumulator will
do on loss of power.
Address: 40188 (Boolean) to 40189 (Boolean)
Register Data: Boolean
Register Read
Type:
Units: 0 (False) or 1 (True)
Note: This setting can only be updated through the DRIVES Menu in the display.

Refer to Sections 6.1 & 6.5 of the X3 IOM for details pertaining to setting
parameter and TPB #17.1 for details on Power Fail Accumulator speed.
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Power Fail Mode

Enumeration
Table:

Register Bit Values
40188: Power Fail Accumulator Mode 1 0
40189: Power Fail In-Place Mode 0 1
Power Fail Mode Accumulator In-Place

Recharge Direction

Description: Group of mutually exclusive Booleans that defines the direction the
modulating motor runs toward during a recharge cycle after a trip.

Address: 40190 (Boolean) to 40191 (Boolean)

Register Data: Boolean

Register Type: Read

Units:

0 (False) or 1 (True)

Note:

Enumeration
Table:

This setting can only be updated through the DRIVES Menu in the display.
Refer to Sections 6.1 & 6.5 of the X3 IOM for details pertaining to setting
parameter.

Register Bit Values
40190: Recharge Direction PL 1 0
40191: Recharge Direction PH 0
Recharge Direction Position Lo Position Hi

Two Speed Mode

Description: Group of mutually exclusive Booleans that defines which mode the actuator
is in pertaining to modulating at two different speeds.
Address: 40192 (Boolean) to 40193 (Boolean)

Register Data:

Boolean

Register Type:

Read

Units:

0 (False) or 1 (True)

Note:

TPB-24.0

This setting can only be updated through the SPEED Menu in the display.
Refer to Sections 6.1 & 6.3 of the X3 IOM for details pertaining to setting
parameter.
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Two Speed Mode

Enumeration
Table:

Register Bit Values
40192: Two Speed Up/Down Mode 0 1 0
40193: Two Speed Breakpoint Mode 0 0 1
Two Speed Mode Off Up/Down Bkpt

Surge Enabled

Description: Boolean that defines whether Surge is configured on the actuator. When the
deviation between current position and target position exceeds the Surge
Offpoint, the surge relay output is activated and kept active until the current
position matches the current control signal.

Address: 40194

Register Data: | Boolean

Register Type: | Read

Units: 0 (False) or 1 (True)

Note: This setting can only be updated through the DRIVES Menu in the display.
Refer to Sections 6.1 & 6.5 of the X3 IOM for details pertaining to setting
parameter.

Surge Direction

Description: Group of mutually exclusive Booleans that defines the direction of action that
surge operates in.

Address: 40195 (Boolean) to 40197 (Boolean)

Register Data:  Boolean

Register Type: Read

Units:

0 (False) or 1 (True)

Note:

Enumeration
Table:

This setting can only be updated through the DRIVES Menu in the display.
Refer to Sections 6.1 & 6.5 of the X3 IOM for details pertaining to setting
parameter.

Register Bit Values
40195: Surge Direction PL 1 0 0
40196: Surge Direction PH 0 1 0
40197: Surge Direction PL/PH 0 0 1
Surge Direction Position Lo | Position Hi Both
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Midpoint Relay Enabled

Description: Boolean that defines whether Relay #3 will function as a Midpoint relay or
Not_In_Auto relay.
Address: 40198
Register Data: Boolean
Register Read
Type:
Units: 0 (False) or 1 (True)
Note: Refer to TPB #4.0 of the X3 I0OM for details pertaining to Electronic Relays.
Redundant CPU Mode
Description: Some REXA actuators are equipped with redundant electronic control
enclosures. The hex enumeration value indicates whether the electronics are
in this state.
Address: 40199
Register Data: Word (enumeration)
Register Type: Read
Units: N/A

Note:

This setting can only be updated through the DRIVES Menu in the display.
Refer to Sections 6.1 & 6.5 of the X3 IOM for details pertaining to setting
parameter.

Enumeration
Table:

CPU Redundancy Mode Description Value
CPU_REDUNDANCY_OFF Actuator not redundant. 0x00
CPU_REDUNDANCY_RESERVED VALUE Reserved value. 0x01
Indicates actuator is the
CPU_REDUNDANCY BACKUP ROLE | redundantelectronics that | o,
will control all moves > or =
5% deviation.
Indicates actuator is the
CPU_REDUNDANCY_MAIN_ROLE (el EREEMES WMEC T | g
control all moves < 5%
deviation.

Reverse Acting Display

Description: Boolean that defines whether the position display is in reverse acting with
position OPEN and position CLOSED (i.e. 100%=CLOSED instead of
100%=0OPEN).

Address: 40200

Register Data:  Boolean

Register Type: | Read

Units:

0 (False) or 1 (True)

Note: This setting can only be updated through the OUTPUTS Menu in the display.
Refer to Sections 6.1 & 6.6 of the X3 IOM for details pertaining to setting
parameter.
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Reverse Acting Transmitter

Description: Boolean that defines whether the position transmitter is set to reverse acting,
in which, a 4 mA output corresponds to Position Hi.

Address: 40201

Register Data:  Boolean

Register Type: | Read

Units: 0 (False) or 1 (True)

Note: This setting can only be updated through the OUTPUTS Menu in the display.
Refer to Sections 6.1 & 6.6 of the X3 IOM for details pertaining to setting
parameter.

PST Activation Mode

Description: Group of mutually exclusive Booleans that defines an actuator’s use of partial
stroke testing.

Address: 40202 (Boolean) to 40205 (Boolean)

' Boolean
Read

Register Data:
Register Type:

Units: 0 (False) or 1 (True)

Note: This setting can only be updated through the DRIVES Menu in the display.
Refer to Sections 6.1 & 6.5 of the X3 IOM for details pertaining to setting
parameter.

Enumeration

Table: Register Bit  Values

40202: PSl;I' Mode Contact 1 0 0 0
ower
40203: IE)ST_ M_ode Signal 0 1 0 0
eviation
40204: PST Mode
Scheduled/Auto 0 0 ! 0
40205: PST Mode Contact 0 0 0 1
Unpowered
N Contact Signal Auto Contact
HEU el e Power | Deviation | Schedule | Unpowered
Current Day Current Month Current Year
Description: Actuator day Actuator month Actuator year
Address: 40305 40306 40307
Register Data: | Word Word Word
Register Type: | Read Read Read
Units: Day (1 to 31) Month (1 to 12) Year (2020 to XXXX)
Note: Settable via display, Bluetooth GUI or via the Host Write time
registers. Refer to Section 6.2 — Date to set via the display.
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Current Current Current
Hour Minute Second
Description:  Actuator Actuator Actuator
hour Minute seconds
Address: 40308 40309 40310
Register Word Word Word
Data:
Register Read Read Read
Type:
Units: Hour (0 to Minute (0 to Second (0 to
24) 59) 59)
Note: Settable via display, Bluetooth GUI or via the

Host Write time registers. Refer to Section 6.2
— Time to set via the display.

Commission Day Commission Month Commission Year

Description: Series of registers that comprise of the date that the actuator was commissioned
in the field.
Address: 40311 40312 40313
Register Data: Word Word Word
Register Type: Read Read Read
Units: Day (1 to 31) Month (1 to 12) Year (2020 to XXXX)
Note: Settable only via the Bluetooth GUI. Refer to TPB #12.0 Bluetooth Connection tab
for the Commission Date field location.
Actuator Time - Host Write Time
Description: Series of (4) registers each containing 2 Bytes of the desired Epoch time
setting.
Address: 40572 to 40575
Register Data: QWord
Register Type: @ Write
Units: Epoch (Hex)
Notes: Setting the date and time via Modbus ensures that the actuator time and
network time are in sync. Refer to Section 6.2 — time and date to view via
the display.
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Actuator Time - Host Write Time

Example: Updating Actuator Date & Time -
Update the actuator date & time to the following:
Day Month Year Hour Minute Seconds
30 5 2024 10 30 00
Converted to Epoch (Hex): 0x0000000066588d68
Register Description Value
40572 ' Host Write Time MS2B 0x0000
40573 Host Write Time next 2B | 0x0000
40574  Host Write Time next 2B 0x6658
40575 Host Write Time LS2B 0x8d68
Once the Host Write Time is sent the values in the Date & Time registers
(40305 to 40310) and the display will now be updated to reflect these
changes.
6. ACTUATOR
IDENTIFICATION
Actuator Model Number
Description: Series of (25) registers each containing one character of the actuator model.
When all (25) registers are combined the actuator model can be determined.
Address(es): 40206 (Model Character 1) to 40230 (Model Character 25)
Register Data: ASCII
Register Type: Read
Units: N/A
Note: This value is set at the factory and cannot be edited. This information can be
found on the actuator tag or the Bluetooth GUI. Refer to Section 1.1 for model
number details and TPB #12.0 Bluetooth Connection tab.
Example: Reading Model Number -

The current character values stored in this range are as follows:
Register | 40206 | 40207 | 40208 | 40209 | 40210 | 40211 | 40212

Value X 3 L 2 0 0 0
Register | 40213 | 40214 | 40215 | 40216 | 40217 | 40218 40219 -
40230
Value - 4 - C - P 0

After combining the registers & removing the trailing ‘0’ register values the
following model number is derived: X3L2000-4-C-P
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Actuator Tag Number

Description: Series of (32) registers each containing one character of the actuator tag number.

When all (32) registers are combined the actuator tag number can be determined.

Address(es): 40231 (Tag Character 1) to 40262 (Tag Character 32)

Register Data: ASCII

Register Type: Read

Units: "N/A

Note: This value is set at the factory and can be edited via the Bluetooth GUI. The Tag
is set per customer information provided and if this is not provided this value is set
to match the actuator serial number. This information can also be found on the
actuator tag. Refer to Section 1.1 for tag number location details and TPB #12.0
Bluetooth Connection tab.

Example: Reading Tag Number -

The current character values stored in this range are as follows:
Register | 40231 | 40232 | 40233 | 40234 | 40235 | 40236 | 40237
Value P C Vv - 1 2 3

Register | 40238 | 40239 | 40240 | 40241 | 40242 40243 - 40262
Value - \Y C 2 A 0

After combining the registers & removing the trailing ‘0’ register values the
following tag number is derived: PCV-123-VC2A

Actuator Serial Number

Description: Series of (14) registers each containing one character of the actuator serial

number. When all (14) registers are combined the actuator serial number can be

determined.

Address(es): 40263 (Serial Number Character 1) to 40276 (Serial Number Character 14)

Register Data: ASCII

Register Type: Read

Units: N/A

Note: This value is set at the factory and cannot be edited. This information can be
found on the actuator tag or the Bluetooth GUI. Refer to Section 1.1 for serial
number details and TPB #12.0 Bluetooth Connection tab.

Example: Reading Serial Number -

The current character values stored in this range are as follows:
Register | 40263 | 40264 | 40265 | 40266 | 40267 | 40268 | 40269
Value C 2 5 0 1 2 3

Register | 40270 | 40271 | 40272 | 40273 | 40274 | 40275 40276
Value 4 - 0 1 - 0 1

After combining the registers the following serial number is derived:
C2501234-01-01
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CPU Software Version
Description: Series of (14) registers each containing one character of the CPU software
version. When all (14) registers are combined the CPU software version can be
determined.
Address(es): 40277 (Software Version Character 1) to 40290 (Software Version Character 14)
Register Data: ASCII
Register Type: | Read
Units: N/A
Note: This information can be found in the display Setup -> Outputs menu or the
Bluetooth GUI. Refer to Section 6.6 for software version details and TPB #12.0
Bluetooth Connection tab.
Example: Reading CPU Software Version -

The current character values stored in this range are as follows:
Register | 40277 | 40278 | 40279 | 40280 | 40281 | 40282 | 40283
Value A A 1 3 . r

Register | 40284 | 40285 | 40286 | 40287 | 40288 | 40289 40290
Value : 5 0 2 2 5 0

After combining the registers & removing the trailing zero the following CPU
software version is derived: AA_13.r.50225

Display Software Version

Description: Series of (14) registers each containing one character of the Display software
version. When all (14) registers are combined the Display software version can be
determined.

Address(es): 40291 (Software Version Character 1) to 40304 (Software Version Character 14)

Register Data: ASCII

Register Type: Read

Units: N/A

Note: This information can be found in the display Setup -> Outputs menu or the
Bluetooth GUI. Refer to Section 6.6 for software version details and TPB #12.0
Bluetooth Connection tab.

Example: Reading Display Software Version -

The current character values stored in this range are as follows:
Register | 40291 | 40292 | 40293 | 40294 | 40295 | 40296 | 40297
Value A A 0 4 . 0

Register | 40298 | 40299 | 40300 | 40301 | 40302 | 40303 40304
Value ) 2 2 7 2 5 0

After combining the registers & removing the trailing zero the following Display
software version is derived: AA_04.0.22725

TPB-24.0 Rev 1 24-84



Technical Product Bulletin #24.0

Rated Rotation or Length

Description: The rated rotation or length is derived based on the actuator model number
and the current calibrated stroke. The series of (2) registers each contain 2
Bytes of the floating point value representing the rated stroke. When both
registers are combined the rated rotation or length can be determined.
Address: 40314 to 40315
Register Data:  Real
Register Type: | Read
Units: Linear: inches, Rotary: degrees
Note: This value is calculated by the actuator and not user settable. The current
value can also be viewed in the Bluetooth GUI. Refer to TPB # 12.0
Calibration for GUI details.
Rated Output
Description: The rated output is derived from the actuator model number. The series of
(2) registers each contain 2 Bytes of the unsigned 32 bit value representing
the rated output. When both registers are combined the rated output can be
determined.
Address: 40316 to 40317
Register Data: DWord
Register Type: Read
Units: Ibf or in’lbs
Note: Refer to TPB # 12.0 Calibration for GUI details.
Torque or Thrust
Description: Each different hex enumeration value indicates whether the output force is
torque or thrust. The output force type is derived from the actuator model
number.
Address: 40318
Register Data: Word
Register Type: Read
Units: N/A
Enumeration
Table: Force Type Description Value
Torque Rotary / Drive actuator, output units (Ibs/in) 0x00
Thrust Linear actuator, output units (Ibs force) 0x01
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Coil Coil Definition
Address | Number | Description Type | Data Type | (Big Endian) | Group
1 0 Primary Servo Fault Warning Read | Bit Bit Warnings & Alarms
2 1 Dual Servo Fault Warning Read | Bit Bit Warnings & Alarms
3 2 Accum Servo Fault Warning Read | Bit Bit Warnings & Alarms
4 3 Booster Servo Fault Warning Read | Bit Bit Warnings & Alarms
5 4 Primary Stepper Fault Warning Read | Bit Bit Warnings & Alarms
6 5 Dual Stepper Fault Warning Read | Bit Bit Warnings & Alarms
7 6 Accum Stepper Fault Warning Read | Bit Bit Warnings & Alarms
8 7 Booster Ind. Fault Warning Read | Bit Bit Warnings & Alarms
9 8 Dual Ind. Fault Warning Read | Bit Bit Warnings & Alarms
10 9 Primary Ind. Fault Warning Read | Bit Bit Warnings & Alarms
11 10 Main Feedback Bad Warning Read | Bit Bit Warnings & Alarms
12 11 Redundant Feedback Bad Warning Read | Bit Bit Warnings & Alarms
13 12 Accum Press Bad Warning Read | Bit Bit Warnings & Alarms
14 13 Accum Press Low Warning Read | Bit Bit Warnings & Alarms
15 14 Open Pressure Bad Warning Read | Bit Bit Warnings & Alarms
16 15 Close Pressure Bad Warning Read | Bit Bit Warnings & Alarms
17 16 Seat Load Cyl. Stop Warning Read | Bit Bit Warnings & Alarms
18 17 AC High Warning Read | Bit Bit Warnings & Alarms
19 18 AC Low Warning Read | Bit Bit Warnings & Alarms
20 19 Output (Delta) Warning Read | Bit Bit Warnings & Alarms
21 20 Clock Battery Low Warning Read | Bit Bit Warnings & Alarms
22 21 Invalid Hardware Warning Read | Bit Bit Warnings & Alarms
23 22 Primary Servo Low Volt Warning Read | Bit Bit Warnings & Alarms
24 23 Primary Servo Mtr Replace Warning Read | Bit Bit Warnings & Alarms
25 24 Primary Servo Mtr Temp. Warning Read | Bit Bit Warnings & Alarms
26 25 Primary Servo Resolver Fault Warning Read | Bit Bit Warnings & Alarms
27 26 Primary Servo Driver Temp. Warning Read | Bit Bit Warnings & Alarms
28 27 Primary Servo Hi Volt Warning Read | Bit Bit Warnings & Alarms
29 28 Primary Servo Overspeed Warning Read | Bit Bit Warnings & Alarms
30 29 Primary Servo Mtr Short Warning Read | Bit Bit Warnings & Alarms
31 30 Primary Servo Driver Replace Warning Read | Bit Bit Warnings & Alarms
32 31 Dual Servo Low Volt Warning Read | Bit Bit Warnings & Alarms
33 32 Dual Servo Mtr Replace Warning Read | Bit Bit Warnings & Alarms
34 33 Dual Servo Mtr Temp. Warning Read | Bit Bit Warnings & Alarms
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Coil Coil Definition
Address | Number | Description Type | Data Type | (Big Endian) | Group

35 34 Dual Servo Resolver Fault Warning Read | Bit Bit Warnings & Alarms
36 35 Dual Servo Driver Temp. Warning Read | Bit Bit Warnings & Alarms
37 36 Dual Servo Hi Volt Warning Read | Bit Bit Warnings & Alarms
38 37 Dual Servo Overspeed Warning Read | Bit Bit Warnings & Alarms
39 38 Dual Servo Mtr Short Warning Read | Bit Bit Warnings & Alarms
40 39 Dual Servo Driver Replace Warning Read | Bit Bit Warnings & Alarms
41 40 Accum Servo Low Volt Warning Read | Bit Bit Warnings & Alarms
42 41 Accum Servo Mtr Replace Warning Read | Bit Bit Warnings & Alarms
43 42 Accum Servo Mtr Temp. Warning Read | Bit Bit Warnings & Alarms
44 43 Accum Servo Resolver Fault Warning Read | Bit Bit Warnings & Alarms
45 44 Accum Servo Driver Temp. Warning Read | Bit Bit Warnings & Alarms
46 45 Accum Servo Hi Volt Warning Read | Bit Bit Warnings & Alarms
47 46 Accum Servo Overspeed Warning Read | Bit Bit Warnings & Alarms
48 47 Accum Servo Mtr Short Warning Read | Bit Bit Warnings & Alarms
49 48 Accum Servo Driver Replace Warning Read | Bit Bit Warnings & Alarms
50 49 Booster Servo Low Volt Warning Read | Bit Bit Warnings & Alarms
51 50 Booster Servo Mtr Replace Warning Read | Bit Bit Warnings & Alarms
52 51 Booster Servo Mtr Temp. Warning Read | Bit Bit Warnings & Alarms
53 52 Booster Servo Resolver Fault Warning Read | Bit Bit Warnings & Alarms
54 53 Booster Servo Driver Temp. Warning Read | Bit Bit Warnings & Alarms
55 54 Booster Servo Hi Volt Warning Read | Bit Bit Warnings & Alarms
56 55 Booster Servo Overspeed Warning Read | Bit Bit Warnings & Alarms
57 56 Booster Servo Mtr Short Warning Read | Bit Bit Warnings & Alarms
58 57 Booster Servo Driver Replace Warning Read | Bit Bit Warnings & Alarms
59 58 Comm Loss Warning Read | Bit Bit Warnings & Alarms
60 59 PST Time Elapsed Warning Read | Bit Bit Warnings & Alarms
61 60 Invalid PST Warning Read | Bit Bit Warnings & Alarms
62 61 Feedback Offset Warning Read | Bit Bit Warnings & Alarms
63 62 Accum Timeout Warning Read | Bit Bit Warnings & Alarms
101 100 Primary Servo Fault Alarm Read | Bit Bit Warnings & Alarms
102 101 Dual Servo Fault Alarm Read | Bit Bit Warnings & Alarms
103 102 Primary Stepper Fault Alarm Read | Bit Bit Warnings & Alarms
104 103 Dual Stepper Fault Alarm Read | Bit Bit Warnings & Alarms
105 104 Dual Ind. Fault Alarm Read | Bit Bit Warnings & Alarms
106 105 Primary Ind. Fault Alarm Read | Bit Bit Warnings & Alarms
107 106 Main Feedback Bad Alarm Read | Bit Bit Warnings & Alarms
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Coil Coil Definition
Address | Number | Description Type | Data Type | (Big Endian) | Group

108 107 Redundant Feedback Bad Alarm Read | Bit Bit Warnings & Alarms
109 108 Control Signal Bad Alarm Read | Bit Bit Warnings & Alarms
110 109 Stall Alarm Read | Bit Bit Warnings & Alarms
111 110 Direction Error Alarm Read | Bit Bit Warnings & Alarms
113 112 Seat Load Cyl. Feedback Bad Alarm Read | Bit Bit Warnings & Alarms
114 113 Output (Delta) Alarm Read [ Bit Bit Warnings & Alarms
116 115 Primary Servo Mtr Replace Alarm Read | Bit Bit Warnings & Alarms
118 117 Primary Servo Resolver Fault Alarm Read | Bit Bit Warnings & Alarms
120 119 Primary Servo Hi Volt Alarm Read [ Bit Bit Warnings & Alarms
121 120 Primary Servo Overspeed Alarm Read | Bit Bit Warnings & Alarms
122 121 Primary Servo Mtr Short Alarm Read [ Bit Bit Warnings & Alarms
123 122 Primary Servo Driver Replace Alarm Read | Bit Bit Warnings & Alarms
125 124 Dual Servo Mtr Replace Alarm Read | Bit Bit Warnings & Alarms
127 126 Dual Servo Hi Volt Alarm Read | Bit Bit Warnings & Alarms
129 128 Dual Servo Overspeed Alarm Read | Bit Bit Warnings & Alarms
130 129 Dual Servo Mtr Short Alarm Read | Bit Bit Warnings & Alarms
131 130 Dual Servo Driver Replace Alarm Read [ Bit Bit Warnings & Alarms
132 131 Plus 15V Bad Alarm Read | Bit Bit Warnings & Alarms
133 132 Neg. 5V Bad Alarm Read | Bit Bit Warnings & Alarms
134 133 Dual Servo Hi Volt Alarm Read | Bit Bit Warnings & Alarms
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Register | Register
Address | Number | Description Type Data Type | Definition (Big Endian) | Group
40001 0 Control Signal Read Real Float MS2B Actuator Status
40002 1 Float LS2B Actuator Status
40003 | 2 [Poson _ |Read __|Real | FloatMs28 Actuator Status
40004 3 Float LS2B Actuator Status
40007 6 Torque/Thrust DWord (S) | Signed 32-bit MS2B Actuator Status
40008 7 Signed 32-bit LS2B Actuator Status
Enumeration
40012 11 PST Status Read Word Refer to Appendix F1 Actuator Status
40013 12 Accumulator Pressure Read Word Unsigned 16 bit Actuator Status
Enumeration
40014 13 Operational Mode Read Word Refer to Appendix F2 Actuator Status
Enumeration
40015 14 Last Event Read Word Refer to Appendix F3 Actuator Status
Bit Mask (16bit)
40016 15 Actuator Status Read Word Refer to Appendix F4 Actuator Status
Enumeration
40017 16 Active Feedback Read Word Refer to Appendix F5 Actuator Status
40018 17 Active Warnings Read QWord K (64bit)
Bit Mask (64bit Warnings &
40015 18 Refer to Appendix F6 Alarms
40020 19
40021 20
40022 | 2
40023 22 Bit Mask (64bit) Warnings &
40024 23 Refer to Appendix F7 Alarms
40025 24
Predictive
40028 27 Max Torque/Thrust Per Poll Read DWord (S) | Signed 32-bit MS2B Diagnostics
Predictive
40029 28 Signed 32-bit LS2B Diagnostics
Predictive
40030 29 Min Torque/Thrust Per Poll Read DWord (S) | Signed 32-bit MS2B Diagnostics
Predictive
40031 30 Signed 32-bit LS2B Diagnostics
Actuator
40118 117 Position Lo Read Float MS2B Settings
Actuator
40119 118 Float LS2B Settings
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Register | Register
Address | Number | Description Type Data Type | Definition (Big Endian) | Group
Actuator
40120 119 Position Hi Read Real Float MS2B Settings
Actuator
Actuator
40122 121 Redundant Position Lo Read Real Float MS2B Settings
Actuator
Actuator
40124 123 Redundant Position Hi Read Real Float MS2B Settings
Actuator
Actuator
40126 125 Signal Lo Read Real Float MS2B Settings
Actuator
Actuator
40128 127 Signal Hi Read Real Float MS2B Settings
Actuator
Actuator
40130 129 Failsafe Position Read Real Float MS2B Settings
Actuator
Actuator
40132 131 Min. Mod. Position Read Real Float MS2B Settings
Actuator
Actuator
40134 133 Calibrated Stroke Read Real Float MS2B Settings
Actuator
Actuator
40136 135 Booster Offpt Read Real Float MS2B Settings
Actuator
Actuator
40138 137 Deadband Read Real Float MS2B Settings
Actuator
Actuator
40140 139 Speed Breakpoint Read Real Float MS2B Settings
Actuator
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/=X

Register | Register
Address | Number | Description Type Data Type | Definition (Big Endian) | Group
Actuator
40142 141 Surge Breakpoint Read Real Float MS2B Settings
Actuator
40143 142 Float LS2B Settings
Actuator
40144 143 Surge Offpoint Read Real Float MS2B Settings
Actuator
40145 144 Float LS2B Settings
Actuator
40146 145 Relay #1 Read Real Float MS2B Settings
Actuator
40147 146 Float LS2B Settings
Actuator
40148 147 Relay #2 Read Real Float MS2B Settings
Actuator
40149 148 Float LS2B Settings
Actuator
40150 149 PST Increment Read Real Float MS2B Settings
Actuator
40151 150 Float LS2B Settings
Actuator
40152 151 PST Large Increment Read Real Float MS2B Settings
Actuator
40153 152 Float LS2B Settings
Actuator
40154 153 PST Signal Deviation Read Real Float MS2B Settings
Actuator
40155 154 Float LS2B Settings
Actuator
40156 155 PST Offpoint Read Real Float MS2B Settings
Actuator
40157 156 Float LS2B Settings
Actuator
40158 157 PST Target Read Real Float MS2B Settings
Actuator
40159 158 Float LS2B Settings
Actuator
40160 159 PST Max Target Read Real Float MS2B Settings
Actuator
40161 160 Float LS2B Settings
Actuator
40162 161 Transmitter Low Read Word Unsigned 16 bit Settings
Actuator
40163 162 Transmitter High Read Word Unsigned 16 bit Settings
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Register | Register
Address | Number | Description Type Data Type | Definition (Big Endian) | Group

Actuator

40164 163 Recharge Time Read Word Unsigned 16 bit Settings
Actuator

40165 164 Warning Pressure Read Word Unsigned 16 bit Settings
Actuator

40166 165 Recharge Pressure Read Word Unsigned 16 bit Settings
Actuator

40167 166 Gain Read Word Unsigned 16 bit Settings
Actuator

40168 167 Max Down Speed Read Word Unsigned 16 bit Settings
Actuator

40169 168 Max Up Speed Read Word Unsigned 16 bit Settings
Actuator

40170 169 Max Manual Speed Read Word Unsigned 16 bit Settings
Actuator

40171 170 Delta Alarm Read Word Unsigned 16 bit Settings
Actuator

40172 171 Delta Warn Read Word Unsigned 16 bit Settings
Actuator

40173 172 PST Schedule Time Read Word Unsigned 16 bit Settings
Actuator

40174 173 PST Max Runtime Read Word Unsigned 16 bit Settings
Enumeration Actuator

40175 174 Trip Mode Read Word Refer to Appendix F8 Settings
Actuator

40176 175 Analog CS Enabled Read Boolean Boolean Settings
Actuator

40177 176 One-Contact Enabled Read Boolean Boolean Settings
Actuator

40178 177 Two-Contact Enabled Read Boolean Boolean Settings
Actuator

40179 178 Power-up Last Enabled Read Boolean Boolean Settings
Actuator

40180 179 Power-up Local Enabled Read Boolean Boolean Settings
Actuator

40181 180 Failsafe Position Enabled Read Boolean Boolean Settings
Actuator

40182 181 Failsafe In-Place Enabled Read Boolean Boolean Settings
Actuator

40183 182 Bumpless Transfer Enabled Read Boolean Boolean Settings
Actuator

40184 183 Min. Mod. Enabled Read Boolean Boolean Settings
Actuator

40185 184 Solenoid Seating Enabled Read Boolean Boolean Settings
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Actuator

40186 185 Contact Board Present Read Boolean Boolean Settings
Actuator

40187 186 Booster Motor Enabled Read Boolean Boolean Settings
Actuator

40188 187 Power Fail Accumulator Mode | Read Boolean Boolean Settings
Actuator

40189 188 Power Fail In-Place Mode Read Boolean Boolean Settings
Actuator

40190 189 Recharge Direction PL Read Boolean Boolean Settings
Actuator

40191 190 Recharge Direction PH Read Boolean Boolean Settings
Actuator

40192 191 Two Speed Up/Down Mode Read Boolean Boolean Settings
Actuator

40193 192 Two Speed Breakpoint Mode Read Boolean Boolean Settings
Actuator

40194 193 Surge Enabled Read Boolean Boolean Settings
Actuator

40195 194 Surge Direction PL Read Boolean Boolean Settings
Actuator

40196 195 Surge Direction PH Read Boolean Boolean Settings
Actuator

40197 196 Surge Direction PL/PH Read Boolean Boolean Settings
Actuator
40198 197 Mid-Point Relay Enabled Read Boolean Boolean Settings
Enumeration Actuator
40199 198 Redundant CPU Mode Read Word Refer to Appendix F9 Settings
Actuator
40200 199 Reverse Acting Display Read Boolean Boolean Settings
Actuator
40201 200 Reverse Acting Transmitter Read Boolean Boolean Settings
Actuator
40202 201 PST Mode Contact Power Read Boolean Boolean Settings
Actuator
40203 202 PST Mode Signal Deviation Read Boolean Boolean Settings
Actuator
40204 203 PST Mode Scheduled/Auto Read Boolean Boolean Settings
PST Mode Contact Actuator
40205 204 Unpowered Read Boolean Boolean Settings
Actuator
40206 205 Model Character 1 Read ASCII ASCII Identification
Actuator
40207 206 Model Character 2 Read ASCII ASCII Identification
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Actuator
40208 207 Model Character 3 Read ASCII ASCII Identification
Actuator
40209 208 Model Character 4 Read ASCII ASCII Identification
Actuator
40210 209 Model Character 5 Read ASCII ASCII Identification
Actuator
40211 210 Model Character 6 Read ASCII ASCII Identification
Actuator
40212 211 Model Character 7 Read ASCII ASCII Identification
Actuator
40213 212 Model Character 8 Read ASCII ASCII Identification
Actuator
40214 213 Model Character 9 Read ASCII ASCII Identification
Actuator
40215 214 Model Character 10 Read ASCII ASCII Identification
Actuator
40216 215 Model Character 11 Read ASCII ASCII Identification
Actuator
40217 216 Model Character 12 Read ASCII ASCII Identification
Actuator
40218 217 Model Character 13 Read ASCII ASCII Identification
Actuator
40219 218 Model Character 14 Read ASCII ASCII Identification
Actuator
40220 219 Model Character 15 Read ASCII ASCII Identification
Actuator
40221 220 Model Character 16 Read ASCII ASCII Identification
Actuator
40222 221 Model Character 17 Read ASCII ASCII Identification
Actuator
40223 222 Model Character 18 Read ASCII ASCII Identification
Actuator
40224 223 Model Character 19 Read ASCII ASCII Identification
Actuator
40225 224 Model Character 20 Read ASCII ASCII Identification
Actuator
40226 225 Model Character 21 Read ASCII ASCII Identification
Actuator
40227 226 Model Character 22 Read ASCII ASCII Identification
Actuator
40228 227 Model Character 23 Read ASCII ASCII Identification
Actuator
40229 228 Model Character 24 Read ASCII ASCII Identification
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Actuator
40230 229 Model Character 25 Read ASCII ASCII Identification
Actuator
40231 230 Tag Character 1 Read ASCII ASCII Identification
Actuator
40232 231 Tag Character 2 Read ASCII ASCII Identification
Actuator
40233 232 Tag Character 3 Read ASCII ASCII Identification
Actuator
40234 233 Tag Character 4 Read ASCII ASCII Identification
Actuator
40235 234 Tag Character 5 Read ASCII ASCII Identification
Actuator
40236 235 Tag Character 6 Read ASCII ASCII Identification
Actuator
40237 236 Tag Character 7 Read ASCII ASCII Identification
Actuator
40238 237 Tag Character 8 Read ASCII ASCII Identification
Actuator
40239 238 Tag Character 9 Read ASCII ASCII Identification
Actuator
40240 239 Tag Character 10 Read ASCII ASCII Identification
Actuator
40241 240 Tag Character 11 Read ASCII ASCII Identification
Actuator
40242 241 Tag Character 12 Read ASCII ASCII Identification
Actuator
40243 242 Tag Character 13 Read ASCII ASCII Identification
Actuator
40244 243 Tag Character 14 Read ASCII ASCII Identification
Actuator
40245 244 Tag Character 15 Read ASCII ASCII Identification
Actuator
40246 245 Tag Character 16 Read ASCII ASCII Identification
Actuator
40247 246 Tag Character 17 Read ASCII ASCII Identification
Actuator
40248 247 Tag Character 18 Read ASCII ASCII Identification
Actuator
40249 248 Tag Character 19 Read ASCII ASCII Identification
Actuator
40250 249 Tag Character 20 Read ASCII ASCII Identification
Actuator
40251 250 Tag Character 21 Read ASCII ASCII Identification
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Actuator
40252 251 Tag Character 22 Read ASCII ASCII Identification
Actuator
40253 252 Tag Character 23 Read ASCII ASCII Identification
Actuator
40254 253 Tag Character 24 Read ASCII ASCII Identification
Actuator
40255 254 Tag Character 25 Read ASCII ASCII Identification
Actuator
40256 255 Tag Character 26 Read ASCII ASCII Identification
Actuator
40257 256 Tag Character 27 Read ASCII ASCII Identification
Actuator
40258 257 Tag Character 28 Read ASCII ASCII Identification
Actuator
40259 258 Tag Character 29 Read ASCII ASCII Identification
Actuator
40260 259 Tag Character 30 Read ASCII ASCII Identification
Actuator
40261 260 Tag Character 31 Read ASCII ASCII Identification
Actuator
40262 261 Tag Character 32 Read ASCII ASCII Identification
Actuator
40263 262 Serial Number Character 1 Read ASCII ASCII Identification
Actuator
40264 263 Serial Number Character 2 Read ASCII ASCII Identification
Actuator
40265 264 Serial Number Character 3 Read ASCII ASCII Identification
Actuator
40266 265 Serial Number Character 4 Read ASCII ASCII Identification
Actuator
40267 266 Serial Number Character 5 Read ASCII ASCII Identification
Actuator
40268 267 Serial Number Character 6 Read ASCII ASCII Identification
Actuator
40269 268 Serial Number Character 7 Read ASCII ASCII Identification
Actuator
40270 269 Serial Number Character 8 Read ASCII ASCII Identification
Actuator
40271 270 Serial Number Character 9 Read ASCII ASCII Identification
Actuator
40272 271 Serial Number Character 10 Read ASCII ASCII Identification
Actuator
40273 272 Serial Number Character 11 Read ASCII ASCII Identification
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Actuator

40274 273 Serial Number Character 12 Read ASCII ASCII Identification
Actuator

40275 274 Serial Number Character 13 Read ASCII ASCII Identification
Actuator

40276 275 Serial Number Character 14 Read ASCII ASCII Identification
CPU Software Version Actuator

40277 276 Character 1 Read ASCII ASCII Identification
CPU Software Version Actuator

40278 277 Character 2 Read ASCII ASCII Identification
CPU Software Version Actuator

40279 278 Character 3 Read ASCII ASCII Identification
CPU Software Version Actuator

40280 279 Character 4 Read ASCII ASCII Identification
CPU Software Version Actuator

40281 280 Character 5 Read ASCII ASCII Identification
CPU Software Version Actuator

40282 281 Character 6 Read ASCII ASCII Identification
CPU Software Version Actuator

40283 282 Character 7 Read ASCII ASCII Identification
CPU Software Version Actuator

40284 283 Character 8 Read ASCII ASCII Identification
CPU Software Version Actuator

40285 284 Character 9 Read ASCII ASCII Identification
CPU Software Version Actuator

40286 285 Character 10 Read ASCII ASCII Identification
CPU Software Version Actuator

40287 286 Character 11 Read ASCII ASCII Identification
CPU Software Version Actuator

40288 287 Character 12 Read ASCII ASCII Identification
CPU Software Version Actuator

40289 288 Character 13 Read ASCII ASCII Identification
CPU Software Version Actuator

40290 289 Character 14 Read ASCII ASCII Identification
Display Software Version Actuator

40291 290 Character 1 Read ASCII ASCII Identification
Display Software Version Actuator

40292 291 Character 2 Read ASCII ASCII Identification
Display Software Version Actuator

40293 292 Character 3 Read ASCII ASCII Identification
Display Software Version Actuator

40294 293 Character 4 Read ASCII ASCII Identification
Display Software Version Actuator

40295 294 Character 5 Read ASCII ASCII Identification
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Display Software Version Actuator
40296 295 Character 6 Read ASCII ASCII Identification
Display Software Version Actuator
40297 296 Character 7 Read ASCII ASCII Identification
Display Software Version Actuator
40298 297 Character 8 Read ASCII ASCII Identification
Display Software Version Actuator
40299 298 Character 9 Read ASCII ASCII Identification
Display Software Version Actuator
40300 299 Character 10 Read ASCII ASCII Identification
Display Software Version Actuator
40301 300 Character 11 Read ASCII ASCII Identification
Display Software Version Actuator
40302 301 Character 12 Read ASCII ASCII Identification
Display Software Version Actuator
40303 302 Character 13 Read ASCII ASCII Identification
Display Software Version Actuator
40304 303 Character 14 Read ASCII ASCII Identification
Actuator
40305 304 Current Day Read Word Byte Settings
Actuator
40306 305 Current Month Read Word Byte Settings
Actuator
40307 306 Current Year Read Word Unsigned 16 bit Settings
Actuator
40308 307 Current Hour Read Word Byte Settings
Actuator
40309 308 Current Minute Read Word Byte Settings
Actuator
40310 309 Current Second Read Word Byte Settings
Actuator
40311 310 Commission Day Read Word Byte Settings
Actuator
40312 311 Commission Month Read Word Byte Settings
Actuator
40313 312 Commission Year Read Word Unsigned 16 bit Settings
Actuator
40314 313 Rated Rotation or Length Read Real Float MS2B Identification
Actuator
40315 314 Float LS2B Identification
Actuator
40316 315 Rated Output Read DWord Unsigned 32 bit MS2B Identification
Actuator
40317 316 Unsigned 32 bit LS2B Identification
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Enumeration Actuator

40318 317 Torque or Thrust Read Word Refer to Appendix F10 | Identification
40319 318 Fault Event #1 Read Word

40320 319 Fault Event #2 Read Word

40321 320 Fault Event #3 Read Word

40322 321 Fault Event #4 Read Word _

40323 322 Fault Event #5 Read Word :2?:(:?:;2%&)( F3 Last 10 Faults
40324 323 Fault Event #6 Read Word

40325 324 Fault Event #7 Read Word

40326 325 Fault Event #8 Read Word

40327 326 Fault Event #9 Read Word

40328 327 Fault Event #10 Read Word

40329 328 Fault Event Time Stamp #1 Read QWord Epoch MS2B Last 10 Faults
40330 329 Epoch Next 2 Bytes Last 10 Faults
40331 330 Epoch Next 2 Bytes Last 10 Faults
40332 331 Epoch LS2B Last 10 Faults
40333 | 332 Epoch M528 Last 10 Faults
40334 333 Epoch Next 2 Bytes Last 10 Faults
40335 334 Epoch Next 2 Bytes Last 10 Faults
40336 335 Epoch LS2B Last 10 Faults
40337 | 336 Epoch M528B Last 10 Faults
40338 337 Epoch Next 2 Bytes Last 10 Faults
40339 338 Epoch Next 2 Bytes Last 10 Faults
40340 339 Epoch LS2B Last 10 Faults
40341 | 340 Epoch Ms28 Last 10 Faults
40342 341 Epoch Next 2 Bytes Last 10 Faults
40343 342 Epoch Next 2 Bytes Last 10 Faults
40344 343 Epoch LS2B Last 10 Faults
40345 | 344 Epoch Ms28 Last 10 Faults
40346 345 Epoch Next 2 Bytes Last 10 Faults
40347 346 Epoch Next 2 Bytes Last 10 Faults
40348 347 Epoch LS2B Last 10 Faults
40349 348 Epoch MS2B Last 10 Faults
40350 349 Epoch Next 2 Bytes Last 10 Faults
40351 350 Epoch Next 2 Bytes Last 10 Faults
40352 351 Epoch LS2B Last 10 Faults
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40353 352 Fault Event Time Stamp #7 Read QWord Epoch MS2B Last 10 Faults
40354 353 Epoch Next 2 Bytes Last 10 Faults
40355 354 Epoch Next 2 Bytes Last 10 Faults
40356 355 Epoch LS2B Last 10 Faults
40357 356 Epoch MS2B Last 10 Faults
40358 357 Epoch Next 2 Bytes Last 10 Faults
40359 358 Epoch Next 2 Bytes Last 10 Faults
40360 359 Epoch LS2B Last 10 Faults
40361 360 Epoch MS2B Last 10 Faults
40362 361 Epoch Next 2 Bytes Last 10 Faults
40363 362 Epoch Next 2 Bytes Last 10 Faults
40364 363 Epoch LS2B Last 10 Faults
40365 364 Epoch MS2B Last 10 Faults
40366 365 Epoch Next 2 Bytes Last 10 Faults
40367 366 Epoch Next 2 Bytes Last 10 Faults
40368 367 Epoch LS2B Last 10 Faults
40419 418 Primary Servo Faults Read Word Unsigned 16 bit Fault Counters
40420 419 Dual Servo Faults Read Word Unsigned 16 bit Fault Counters
40421 420 Accumulator Servo Faults Read Word Unsigned 16 bit Fault Counters
40422 421 Boost Servo Faults Read Word Unsigned 16 bit Fault Counters
40423 422 Primary Stepper Faults Read Word Unsigned 16 bit Fault Counters
40424 423 Dual Stepper Faults Read Word Unsigned 16 bit Fault Counters
40425 424 Accumulator Stepper Faults Read Word Unsigned 16 bit Fault Counters
40426 425 Boost Induction Faults Read Word Unsigned 16 bit Fault Counters
40427 426 Dual Boost Induction Faults Read Word Unsigned 16 bit Fault Counters
40428 427 Primary Induction Faults Read Word Unsigned 16 bit Fault Counters
40429 428 Main Feedback Bad Read Word Unsigned 16 bit Fault Counters
40430 429 Redundant Feedback Bad Read Word Unsigned 16 bit Fault Counters
40431 430 Control Signal Bad Read Word Unsigned 16 bit Fault Counters
40432 431 Stalls Read Word Unsigned 16 bit Fault Counters
40433 432 Direction Error Read Word Unsigned 16 bit Fault Counters
40434 433 +15V Failure Read Word Unsigned 16 bit Fault Counters
40435 434 -5V Failure Read Word Unsigned 16 bit Fault Counters
40436 435 Accumulator Pressure Bad Read Word Unsigned 16 bit Fault Counters
40437 436 Accumulator Pressure Low Read Word Unsigned 16 bit Fault Counters
40438 437 Output (Delta) Limit Warning | Read Word Unsigned 16 bit Fault Counters
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40439 438 Accumulator Timeout Read Word Unsigned 16 bit Fault Counters

40440 439 Open Pressure Bad Read Word Unsigned 16 bit Fault Counters

40441 440 Closed Pressure Bad Read Word Unsigned 16 bit Fault Counters
Seat Load Cylinder Feedback

40442 441 Bad Read Word Unsigned 16 bit Fault Counters

40443 442 Seat Load Cylinder Stop Read Word Unsigned 16 bit Fault Counters

40444 443 AC Voltage High Read Word Unsigned 16 bit Fault Counters

40445 444 AC Voltage Low Read Word Unsigned 16 bit Fault Counters

40446 445 Clock Battery Low Read Word Unsigned 16 bit Fault Counters

40447 446 Output (Delta) Limit Alarm Read Word Unsigned 16 bit Fault Counters

40448 447 Redundant Feedback Offset Read Word Unsigned 16 bit Fault Counters

40449 448 Invalid Hardware Read Word Unsigned 16 bit Fault Counters

40450 449 Invalid PST Read Word Unsigned 16 bit Fault Counters

40451 450 PST Time Elapsed Read Word Unsigned 16 bit Fault Counters
Primary Servo Low Voltage

40452 451 Faults Read Word Unsigned 16 bit Fault Counters
Primary Servo Replace Motor

40453 452 Faults Read Word Unsigned 16 bit Fault Counters
Primary Servo Motor Temp

40454 453 Faults Read Word Unsigned 16 bit Fault Counters

40455 454 Primary Servo Resolver Faults | Read Word Unsigned 16 bit Fault Counters
Primary Servo Drive Temp

40456 455 Faults Read Word Unsigned 16 bit Fault Counters
Primary Servo High Voltage

40457 456 Faults Read Word Unsigned 16 bit Fault Counters
Primary Servo Overspeed

40458 457 Faults Read Word Unsigned 16 bit Fault Counters
Primary Servo Motor Short

40459 458 Faults Read Word Unsigned 16 bit Fault Counters
Primary Servo Replace Drive

40460 459 Faults Read Word Unsigned 16 bit Fault Counters

40461 460 Dual Servo Low Voltage Faults | Read Word Unsigned 16 bit Fault Counters
Dual Servo Replace Motor

40462 461 Faults Read Word Unsigned 16 bit Fault Counters

40463 462 Dual Servo Motor Temp Faults | Read Word Unsigned 16 bit Fault Counters

40464 463 Dual Servo Resolver Faults Read Word Unsigned 16 bit Fault Counters

40465 464 Dual Servo Drive Temp Faults | Read Word Unsigned 16 bit Fault Counters

40466 465 Dual Servo High Voltage Faults | Read Word Unsigned 16 bit Fault Counters

40467 466 Dual Servo Overspeed Faults Read Word Unsigned 16 bit Fault Counters

40468 467 Dual Servo Motor Short Faults | Read Word Unsigned 16 bit Fault Counters
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Dual Servo Replace Drive

40469 468 Faults Read Word Unsigned 16 bit Fault Counters
Accumulator Servo Low

40470 469 Voltage Faults Read Word Unsigned 16 bit Fault Counters
Accumulator Servo Replace

40471 470 Motor Faults Read Word Unsigned 16 bit Fault Counters
Accumulator Servo Motor

40472 471 Temp Faults Read Word Unsigned 16 bit Fault Counters
Accumulator Servo Resolver

40473 472 Faults Read Word Unsigned 16 bit Fault Counters
Accumulator Servo Drive

40474 473 Temp Faults Read Word Unsigned 16 bit Fault Counters
Accumulator Servo High

40475 474 Voltage Faults Read Word Unsigned 16 bit Fault Counters
Accumulator Servo Overspeed

40476 475 Faults Read Word Unsigned 16 bit Fault Counters
Accumulator Servo Motor

40477 476 Short Faults Read Word Unsigned 16 bit Fault Counters
Accumulator Servo Replace

40478 477 Drive Faults Read Word Unsigned 16 bit Fault Counters
Boost Servo Low Voltage

40479 478 Faults Read Word Unsigned 16 bit Fault Counters
Boost Servo Replace Motor

40480 479 Faults Read Word Unsigned 16 bit Fault Counters
Boost Servo Motor Temp

40481 480 Faults Read Word Unsigned 16 bit Fault Counters

40482 481 Boost Servo Resolver Faults Read Word Unsigned 16 bit Fault Counters

40483 482 Boost Servo Drive Temp Faults | Read Word Unsigned 16 bit Fault Counters
Boost Servo High Voltage

40484 483 Faults Read Word Unsigned 16 bit Fault Counters

40485 484 Boost Servo Overspeed Faults | Read Word Unsigned 16 bit Fault Counters
Boost Servo Motor Short

40486 485 Faults Read Word Unsigned 16 bit Fault Counters
Boost Servo Replace Drive

40487 486 Faults Read Word Unsigned 16 bit Fault Counters

40488 487 Comm Loss Faults Read Word Unsigned 16 bit Fault Counters

40489 488 Lifetime Primary Servo Faults | Read Word Unsigned 16 bit Fault Counters

40490 489 Lifetime Dual Servo Faults Read Word Unsigned 16 bit Fault Counters
Lifetime Accumulator Servo

40491 490 Faults Read Word Unsigned 16 bit Fault Counters

40492 491 Lifetime Boost Servo Faults Read Word Unsigned 16 bit Fault Counters

40493 492 Lifetime Primary Stepper Read Word Unsigned 16 bit Fault Counters
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Faults

40494 493 Lifetime Dual Stepper Faults Read Word Unsigned 16 bit Fault Counters
Lifetime Accumulator Stepper

40495 494 Faults Read Word Unsigned 16 bit Fault Counters
Lifetime Boost Induction

40496 495 Faults Read Word Unsigned 16 bit Fault Counters
Lifetime Dual Boost Induction

40497 496 Faults Read Word Unsigned 16 bit Fault Counters
Lifetime Primary Induction

40498 497 Faults Read Word Unsigned 16 bit Fault Counters

40499 498 Lifetime Main Feedback Bad Read Word Unsigned 16 bit Fault Counters
Lifetime Redundant Feedback

40500 499 Bad Read Word Unsigned 16 bit Fault Counters

40501 500 Lifetime Control Signal Bad Read Word Unsigned 16 bit Fault Counters

40502 501 Lifetime Stalls Read Word Unsigned 16 bit Fault Counters

40503 502 Lifetime Direction Error Read Word Unsigned 16 bit Fault Counters

40504 503 Lifetime +15V Failure Read Word Unsigned 16 bit Fault Counters

40505 504 Lifetime -5V Failure Read Word Unsigned 16 bit Fault Counters
Lifetime Accumulator

40506 505 Pressure Bad Read Word Unsigned 16 bit Fault Counters
Lifetime Accumulator

40507 506 Pressure Low Read Word Unsigned 16 bit Fault Counters

40508 507 Lifetime Output Limit Warning | Read Word Unsigned 16 bit Fault Counters

40509 508 Lifetime Accumulator Timeout | Read Word Unsigned 16 bit Fault Counters

40510 509 Lifetime Open Pressure Bad Read Word Unsigned 16 bit Fault Counters

40511 510 Lifetime Closed Pressure Bad Read Word Unsigned 16 bit Fault Counters
Lifetime Seat Load Cylinder

40512 511 Feedback Bad Read Word Unsigned 16 bit Fault Counters
Lifetime Seat Load Cylinder

40513 512 Stop Read Word Unsigned 16 bit Fault Counters

40514 513 Lifetime AC Voltage High Read Word Unsigned 16 bit Fault Counters

40515 514 Lifetime AC Voltage Low Read Word Unsigned 16 bit Fault Counters

40516 515 Lifetime Clock Battery Low Read Word Unsigned 16 bit Fault Counters

40517 516 Lifetime Output Limit Alarm Read Word Unsigned 16 bit Fault Counters
Lifetime Redundant Feedback

40518 517 Offset Read Word Unsigned 16 bit Fault Counters

40519 518 Lifetime Invalid Hardware Read Word Unsigned 16 bit Fault Counters

40520 519 Lifetime Invalid PST Read Word Unsigned 16 bit Fault Counters

40521 520 Lifetime PST Time Elapsed Read Word Unsigned 16 bit Fault Counters

40522 521 Lifetime Primary Servo Low Read Word Unsigned 16 bit Fault Counters
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Voltage Faults
Lifetime Primary Servo

40523 522 Replace Motor Faults Read Word Unsigned 16 bit Fault Counters
Lifetime Primary Servo Motor

40524 523 Temp Faults Read Word Unsigned 16 bit Fault Counters
Lifetime Primary Servo

40525 524 Resolver Faults Read Word Unsigned 16 bit Fault Counters
Lifetime Primary Servo Drive

40526 525 Temp Faults Read Word Unsigned 16 bit Fault Counters
Lifetime Primary Servo High

40527 526 Voltage Faults Read Word Unsigned 16 bit Fault Counters
Lifetime Primary Servo

40528 527 Overspeed Faults Read Word Unsigned 16 bit Fault Counters
Lifetime Primary Servo Motor

40529 528 Short Faults Read Word Unsigned 16 bit Fault Counters
Lifetime Primary Servo

40530 529 Replace Drive Faults Read Word Unsigned 16 bit Fault Counters
Lifetime Dual Servo Low

40531 530 Voltage Faults Read Word Unsigned 16 bit Fault Counters
Lifetime Dual Servo Replace

40532 531 Motor Faults Read Word Unsigned 16 bit Fault Counters
Lifetime Dual Servo Motor

40533 532 Temp Faults Read Word Unsigned 16 bit Fault Counters
Lifetime Dual Servo Resolver

40534 533 Faults Read Word Unsigned 16 bit Fault Counters
Lifetime Dual Servo Drive

40535 534 Temp Faults Read Word Unsigned 16 bit Fault Counters
Lifetime Dual Servo High

40536 535 Voltage Faults Read Word Unsigned 16 bit Fault Counters
Lifetime Dual Servo

40537 536 Overspeed Faults Read Word Unsigned 16 bit Fault Counters
Lifetime Dual Servo Motor

40538 537 Short Faults Read Word Unsigned 16 bit Fault Counters
Lifetime Dual Servo Replace

40539 538 Drive Faults Read Word Unsigned 16 bit Fault Counters
Lifetime Accumulator Servo

40540 539 Low Voltage Faults Read Word Unsigned 16 bit Fault Counters
Lifetime Accumulator Servo

40541 540 Replace Motor Faults Read Word Unsigned 16 bit Fault Counters
Lifetime Accumulator Servo

40542 541 Motor Temp Faults Read Word Unsigned 16 bit Fault Counters
Lifetime Accumulator Servo

40543 542 Resolver Faults Read Word Unsigned 16 bit Fault Counters

TPB-24.0 Rev 1 24-104




Technical Product Bulletin #24.0

Register | Register
Address | Number | Description Type Data Type | Definition (Big Endian) | Group
Lifetime Accumulator Servo
40544 543 Drive Temp Faults Read Word Unsigned 16 bit Fault Counters
Lifetime Accumulator Servo
40545 544 High Voltage Faults Read Word Unsigned 16 bit Fault Counters
Lifetime Accumulator Servo
40546 545 Overspeed Faults Read Word Unsigned 16 bit Fault Counters
Lifetime Accumulator Servo
40547 546 Motor Short Faults Read Word Unsigned 16 bit Fault Counters
Lifetime Accumulator Servo
40548 547 Replace Drive Faults Read Word Unsigned 16 bit Fault Counters
Lifetime Boost Servo Low
40549 548 Voltage Faults Read Word Unsigned 16 bit Fault Counters
Lifetime Boost Servo Replace
40550 549 Motor Faults Read Word Unsigned 16 bit Fault Counters
Lifetime Boost Servo Motor
40551 550 Temp Faults Read Word Unsigned 16 bit Fault Counters
Lifetime Boost Servo Resolver
40552 551 Faults Read Word Unsigned 16 bit Fault Counters
Lifetime Boost Servo Drive
40553 552 Temp Faults Read Word Unsigned 16 bit Fault Counters
Lifetime Boost Servo High
40554 553 Voltage Faults Read Word Unsigned 16 bit Fault Counters
Lifetime Boost Servo
40555 554 Overspeed Faults Read Word Unsigned 16 bit Fault Counters
Lifetime Boost Servo Motor
40556 555 Short Faults Read Word Unsigned 16 bit Fault Counters
Lifetime Boost Servo Replace
40557 556 Drive Faults Read Word Unsigned 16 bit Fault Counters
40558 557 Lifetime Comm Loss Faults Read Word Unsigned 16 bit Fault Counters
Predictive
40559 558 Current Strokes 1K Read DWord Unsigned 32 bit MS2B Diagnostics
Predictive
40560 559 _ Unsigned 32 bit LS2B Diagnostics
Predictive
40563 562 Current Starts 1K Read DWord Unsigned 32 bit MS2B Diagnostics
Predictive
40564 563 _ Unsigned 32 bit LS2B Diagnostics
Predictive
40567 566 Up Counter Read Word Unsigned 16 bit Diagnostics
40569 568 Host Write Enable Write/Read Boolean Boolean Control
40570 569 Host Write Target Write/Read Real Float MS2B Control
40571 570 Float LS2B Control
40572 571 Host Write Time Write/Read QWord Epoch MS2B Actuator Time
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40573 572 Epoch Next 2 Bytes Actuator Time
40574 573 Epoch Next 2 Bytes Actuator Time
40575 574 Epoch LS2B Actuator Time
Enumeration
40577 576 Position Relay Status Read Word Refer to Appendix F11 | Actuator Status
Predictive
40578 577 Current Booster Starts 1K Read DWord Unsigned 32 bit MS2B Diagnostics
Predictive
40579 578 Unsigned 32 bit LS2B Diagnostics
Current Online Recharge Predictive
40580 579 Starts 1K Read DWord Unsigned 32 bit MS2B Diagnostics
Predictive
40581 580 Unsigned 32 bit LS2B Diagnostics

Appendix F1 — PST Status Enumeration table

PST_HAS_NOT_RUN 0x00
PST_RUNNING 0x01
PST_RAN_AND_FAILED 0x02
PST_RAN_AND_PASSED 0x03
PST_NOT_APPLICABLE 0x04

Appendix F2 — Operational Mode Enumeration table

Invalid Value
Auto Mode

Setup Mode

Invalid Value
Invalid Value
Manual Mode
Invalid Value
Invalid Value
Invalid Value
Invalid Value
Invalid Value

O |00 (N[O |(Dd|W|N |- |O

[
o
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Operational Mode Value

Auto Test Mode 11
Auto Remote Mode 12
Auto Recharge Mode 13
Auto Trip Mode 14
Auto Seat Mode 15
Auto MM Mode 16
Auto BT Mode 17
Auto PST Mode 18
Manual PST Mode 19
Auto Backup Mode 20
Remote Test Mode 21
Remote Recharge Mode 22
Remote Trip Mode 23
Remote Seat Mode 24
Remote MM Mode 25
Remote BT Mode 26
Remote PST Mode 27
Remote Backup Mode 28
Manual Trip Mode 29
Manual Backup Mode 30
Auto API Mode 31
Manual API Mode 32

Last Event/Fault Value
NO_EVENT 0x00
Primary Servo Fault Event 0x01
Dual Servo Fault Event 0x02
Accum Servo Fault Event 0x03
Booster Servo Fault Event 0x04
Primary Stepper Fault Event 0x05
Dual Stepper Fault Event 0x06
Accum Stepper Fault Event 0x07
Booster Ind. Fault Event 0x08
Dual Ind. Fault Event 0x09
Primary Ind. Fault Event 0x0A
Main Feedback Bad Event 0x0B
Redundant Feedback Bad Event 0x0C
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Last Event/Fault Value
Control Signal Bad Event 0x0D
Stall Event (0)0]3
Direction Error Event OxOF
Plus 15V Bad Event 0x10
Neg. 5V Bad Event 0x11
Accum Press Bad Event 0x12
Accum Press Low Event 0x13
Output (Delta) Warning Event 0x14
Accum Timeout Event 0x15
Open Pressure Bad Event Ox16
Close Pressure Bad Event 0x17
Seat Load Cyl. Feedback Bad Event 0x18
Seat Load Cyl. Stop Event 0x19
AC High Event O0x1A
AC Low Event 0x1B
Clock Battery Low Event 0x1C
Output (Delta) Alarm Event 0x1D
Feedback Offset Event Ox1E
Invalid Hardware Event Ox1F
Invalid PST Event 0x20
PST Time Elapsed Event 0x21
Primary Servo Low Volt Event 0x22
Primary Servo Mtr Replace Event 0x23
Primary Servo Mtr Temp. Event 0x24
Primary Servo Resolver Fault Event 0x25
Primary Servo Driver Temp. Event 0x26
Primary Servo Hi Volt Event 0x27
Primary Servo Overspeed Event 0x28
Primary Servo Mtr Short Event 0x29
Primary Servo Driver Replace Event Ox2A
Primary Servo Unused Event 0x2B
Dual Servo Low Volt Event 0x2C
Dual Servo Mtr Replace Event 0x2D
Dual Servo Mtr Temp. Event Ox2E
Dual Servo Resolver Fault Event Ox2F
Dual Servo Driver Temp. Event 0x30
Dual Servo Hi Volt Event 0x31
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Last Event/Fault Value
Dual Servo Overspeed Event 0x32
Dual Servo Mtr Short Event 0x33
Dual Servo Driver Replace Event 0x34
Dual Servo Unused Event 0x35
Accum Servo Low Volt Event 0x36
Accum Servo Mtr Replace Event 0x37
Accum Servo Mtr Temp. Event 0x38
Accum Servo Resolver Fault Event 0x39
Accum Servo Driver Temp. Event Ox3A
Accum Servo Hi Volt Event 0x3B
Accum Servo Overspeed Event 0x3C
Accum Servo Mtr Short Event 0x3D
Accum Servo Driver Replace Event Ox3E
Accum Servo Unused Event Ox3F
Booster Servo Low Volt Event 0x40
Booster Servo Mtr Replace Event 0x41
Booster Servo Mtr Temp. Event 0x42
Booster Servo Resolver Fault Event 0x43
Booster Servo Driver Temp. Event 0x44
Booster Servo Hi Volt Event 0x45
Booster Servo Overspeed Event 0x46
Booster Servo Mtr Short Event 0x47
Booster Servo Driver Replace Event 0x48
Booster Servo Unused Event 0x49
Comm Loss Event Ox4A

Appendix F4 — Actuator Status Bit Mask

ACTUATOR_OK 0x00
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ACTUATOR_WARNING 0x01
ACTUATOR_ALARM 0x02
ACTUATOR_NOT_IN_AUTO | 0x04
ACTUATOR_TRIPPED 0x08

MAIN_FB_ACTIVE

0x00

REDUN_FB_ACTIVE

0x01

Appendix F6 — Active Warnings Bit Mask

TPB-24.0

NO_WARNING 0x0000000000000000
Primary Servo Fault Warning 0x0000000000000001
Dual Servo Fault Warning 0x0000000000000002
Accum Servo Fault Warning 0x0000000000000004
Booster Servo Fault Warning 0x0000000000000008
Primary Stepper Fault Warning 0x0000000000000010
Dual Stepper Fault Warning 0x0000000000000020
Accum Stepper Fault Warning 0x0000000000000040
Booster Ind. Fault Warning 0x0000000000000080
Dual Ind. Fault Warning 0x0000000000000100
Primary Ind. Fault Warning 0x0000000000000200
Main Feedback Bad Warning 0x0000000000000400
Redundant Feedback Bad Warning 0x0000000000000800
Accum Press Bad Warning 0x0000000000001000
Accum Press Low Warning 0x0000000000002000
Open Pressure Bad Warning 0x0000000000004000
Close Pressure Bad Warning 0x0000000000008000
Seat Load Cyl. Stop Warning 0x0000000000010000
AC High Warning 0x0000000000020000
AC Low Warning 0x0000000000040000
Output (Delta) Warning 0x0000000000080000
Clock Battery Low Warning 0x0000000000100000
Invalid Hardware Warning 0x0000000000200000
Primary Servo Low Volt Warning 0x0000000000400000
Primary Servo Mtr Replace Warning | 0x0000000000800000
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Primary Servo Mtr Temp. Warning 0x0000000001000000
\I;\;;n::irr?/;ervo Resolver Fault 0x0000000002000000
\'j\;g::i':'gservo Driver Temp. 0x0000000004000000
Primary Servo Hi Volt Warning 0x0000000008000000
Primary Servo Overspeed Warning 0x0000000010000000
Primary Servo Mtr Short Warning 0x0000000020000000
S\;;T:iz'gservo Driver Replace 0x0000000040000000
Dual Servo Low Volt Warning 0x0000000080000000
Dual Servo Mtr Replace Warning 0x0000000100000000
Dual Servo Mtr Temp. Warning 0x0000000200000000
Dual Servo Resolver Fault Warning 0x0000000400000000
Dual Servo Driver Temp. Warning 0x0000000800000000
Dual Servo Hi Volt Warning 0x0000001000000000
Dual Servo Overspeed Warning 0x0000002000000000
Dual Servo Mtr Short Warning 0x0000004000000000
Dual Servo Driver Replace Warning 0x0000008000000000
Accum Servo Low Volt Warning 0x0000010000000000
Accum Servo Mtr Replace Warning 0x0000020000000000
Accum Servo Mtr Temp. Warning 0x0000040000000000
x::‘nr?nzer‘m Resolver Fault 0x0000080000000000
Accum Servo Driver Temp. Warning | 0x0000100000000000
Accum Servo Hi Volt Warning 0x0000200000000000
Accum Servo Overspeed Warning 0x0000400000000000
Accum Servo Mtr Short Warning 0x0000800000000000
AWC:?nTnZeNO Driver Replace 0x0001000000000000
Booster Servo Low Volt Warning 0x0002000000000000
Booster Servo Mtr Replace Warning | 0x0004000000000000
Booster Servo Mtr Temp. Warning 0x0008000000000000
3\7;5:; rgsem Resolver Fault 0x0010000000000000
3\7:::; rgser"o Driver Temp. 0x0020000000000000
Booster Servo Hi Volt Warning 0x0040000000000000
Booster Servo Overspeed Warning 0x0080000000000000
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Booster Servo Mtr Short Warning 0x0100000000000000
a;’:rs:; ';er"o Driver Replace 0x0200000000000000
Comm Loss Warning 0x0400000000000000
PST Time Elapsed Warning 0x0800000000000000
Invalid PST Warning 0x1000000000000000
Feedback Offset Warning 0x2000000000000000
Accum Timeout Warning 0x4000000000000000

Notes: *Green is conditional (configuration dependent)

Appendix F7 — Active Alarms Bit Mask

TPB-24.0

NO_ALARM 0x0000000000000000
Primary Servo Fault Alarm 0x0000000000000001
Dual Servo Fault Alarm 0x0000000000000002
Primary Stepper Fault Alarm 0x0000000000000004
Dual Stepper Fault Alarm 0x0000000000000008
Dual Ind. Fault Alarm 0x0000000000000010
Primary Ind. Fault Alarm 0x0000000000000020
Main Feedback Bad Alarm 0x0000000000000040
Redundant Feedback Bad Alarm | 0x0000000000000080
Control Signal Bad Alarm 0x0000000000000100
Stall Alarm 0x0000000000000200
Direction Error Alarm 0x0000000000000400
RESERVED
SAT::r?ad Cyl. Feedback Bad 0x0000000000001000
Output (Delta) Alarm 0x0000000000002000
RESERVED
Primary Servo Mtr Replace Alarm | 0x0000000000008000
RESERVED
er;r:r:ry Servo Resolver Fault 0x0000000000020000
RESERVED
Primary Servo Hi Volt Alarm 0x0000000000080000
Primary Servo Overspeed Alarm 0x0000000000100000
Primary Servo Mtr Short Alarm 0x0000000000200000
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::;T:ry SR 0x0000000000400000
RESERVED

Dual Servo Mtr Replace Alarm | 0x0000000001000000
RESERVED

Dual Servo Mtr Replace Alarm | 0x0000000004000000
RESERVED

Dual Servo Hi Volt Alarm 0x0000000010000000

Dual Servo Overspeed Alarm 0x0000000020000000

Dual Servo Mtr Short Alarm 0x0000000040000000

Dual Servo Driver Replace Alarm | 0x0000000080000000

Plus 15V Bad Alarm 0x0000000100000000

Neg. 5V Bad Alarm 0x0000000200000000

Notes: *Green is conditional (configuration dependent)

Appendix F8 — Trip Mode Enumeration

TRIP_OFF 0x00
TRIP_UNPOWERED_SOL 0x01
TRIP_POWERED_SOL 0x02

TRIP_UNPOWERED_MOTOR_PL | 0x03
TRIP_POWERED_MOTOR_PL 0x04
TRIP_UNPOWERED_MOTOR_PH | 0x05
TRIP_POWERED_MOTOR_PH 0x06

Appendix F9 — Redundant CPU Mode Enumeration

CPU_REDUNDANCY_OFF 0x00
CPU_REDUNDANCY_RESERVED_VALUE | 0x01
CPU_REDUNDANCY_BACKUP_ROLE 0x02
CPU_REDUNDANCY_MAIN_ROLE 0x03

Appendix F10 — Torque or Thrust Enumeration
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TORQUE_UNITS (Ib/in) 0x00
THRUST_UNITS (Ib force) 0x01

Appendix F11 — Position Relay Status Enumeration

RELAYS OPEN 0x00
RELAY 1 CLOSED 0x01
RELAY 2 CLOSED 0x02
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