SSP - 239 Munis# 260428

City of Ocala

Request for Sole Source Procurement

o
/O \.O
¥ coynrt.®

This form MUST be used for commodities or services that are available from only one source and
there are no alternates. Forward to bids@ocalafl.org sixty (60) days prior to actual need.

Date Submitted: 2/2/2026 Requesting Division/Department: SquiPment Maintenance / Water Resources

Contact Person: Luis D. Acosta Telephone Number: 352-572-0421
Electric Actuators

Commodity/Service:

Describe the commodity or service and its function: Limitorque actuators for valve madulations at

water, wastewater, remote sites, and lift stations.

Cost of Commodity or Service: § 50,000.00
Flotech, Inc. 9406 - Muni Distr: C

Vendor Name: ontact Name: Mangold, Edward

Address: 136 Eastport Road City/State/Zip: Jacksonville FL 32218-9999
904-358-1849  (contact e-mait address: EMangold@flotechinc.com

Contact Phone Number:

This purchase is clearly and legitimately limited to a Sole Source because the commodity or service is:
Flotech, Inc. is recognized by Flowserve — Lynchburg, Virginia USA as the Sole Municipal Represeg

Item(s) are available from only one source and there are no alternates (initials required): LDA
Initials

Attach vendor documentation* certifying that the vendor is the only source for the commodities or services
in question or holds the production, copyrights, trademark, and/or patent to the item.

Check the following statement(s) that apply:

The vendor holds the exclusive distribution rights for the item in question.
The commodity to be purchased is the only item compatible with existing equipment owned by the City.
The vendor is the sole provider of the commodities or services which have unique characteristics

essential to the needs of the City to perform the intended function and no other goods or service will be
suitable for use by the City.

*Note: Certifying documentation must be attached to this form or it will be rejected.

Rev. 2021-07




What steps were taken to verify that these features are not available elsewhere?

m Other brands/manufacturers were examined (please list names, phone numbers, and explain why they are

not suitable for use by the City. Attach additional pages as necessary): Previously using AUMA and now standirized to
Limitorque due to multiple technical issues with AUMA.

|:| Other vendors were contacted (please list names, phone numbers and explain why those contacted would
not meet the needs of the City. Attach additional pages as necessary):

N State why this is the only source for the required commodity or service (attach additional pages as
necessary):

| hereby certify that to the best of my knowledge, this request is a sole source and the information
provided herein is accurate and truthful.

Luis Acosta  oac2iesa0s s osoo

Requester’s Signature

Digitally signed by Rusella Bowes-Johnson
Rusella Bowes-JohNson pqie a0z.0202 11:40.45 0500

Requesting Director’s Signature

For Procurement Use Only

Sole Source Number (if applicable): 55(3 - A?)Ct Date Listing Posted: :}\ > \ B‘Da‘-(o

This request appears to be sole source. Yes I:' No
If, no. s this a standardization? DYes |:| No
Is Council approval required? l:IYes No

Was this Procurement posted on the Internet?* YeS |:I No

“this requirement is for sole sources

Comments/lustification:

If Protested successfully, Vendor who provides similar goods/services:

Date Sole Source Terminated:

2/25/2026
Date

2 lawl2024,

Chief Procurement & Contracting Officer Date

NOTE: Section 838.22 Florida Statutes, it is unlawful (second degree felony) for a public servant with corrupt intent to
obtain a benefit for any person (company) or to cause unlawful harm to another, to circumvent a competitive bidding
process required by law or rule by using a sole-source contract for commodities (goods) or services. Page 2 of 2




Limitorque Aftermarket/ Third Party vendor and Part

Per pass experiences, using aftermarket or third-party parts often means sacrificing consistent quality
and precise fitment for a lower price. Key downsides include variable product quality, potential to void
equipment warranties, and increased risk of improper fit, which can lead to premature failure or reduced
equipment performance.

Variable quality fluctuates significantly between manufacturers, ranging from high-quality to inferior,
making it harder to ensure reliability compared to Original Equipment Manufacturer (OEM) parts. In

addition, aftermarket parts are not held to the same standards as Original Equipment Manufacturer

(OEM) parts, resulting in inconsistent, often inferior, performance.

Third-party parts may not fit as precisely as OEM parts, potentially requiring modifications during
installation or causing issues with equipment.

Non-OEM parts can cause premature wear, reduced efficiency, and overall failure of the machinery or
equipment

Installing aftermarket parts can void your equipment’s factory warranty. Additionally, these parts often
come with limited or no warranty coverage. Due to lower-quality materials, some aftermarket parts may
not last as long as their OEM counterparts, causing them to need replacement sooner.

Because they are not engineered to the exact, original specifications, they might not perform as well as
the original component. In conclusion, without a standardized spare parts list, sourcing quality
components requires more research, relying on trial-and-error.
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Ended - No Bids

SHOW INSTRUCTIONS ¥
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CountY:

Transaction Fee:

Format:

Yes Client Purchase
ProRFx ID: Solicitation No:
RF102022600000020 SSP - 239 RFI WRS/260428
ProRFx Type: Listing Category:
RFI: Supplies [31251501] Electric actuators
Scope of Work:
Bid Name: It is the intent of the City of Ocala to purchase the product listed

Limitorque Actuators for Treatment

Listing Image:

|§| Pic_8006538a.png (PNG, 1 KB)
Industry Type:

City and town managers' offices
Contact Name:

Ms. Eileen Marquez

Contact Phone:

(352) 629-8362

Ship to Location:

110 SE Watula Avenue
Address1:

110 SE Watula Avenue
Address2:

CITY HALL

City: Ocala

State: FL

Zip/Postal: 34471

Listing Class.:

-Ei. Request For Information

Listing Ends After:
End Date/Time reached

in the attached Exhibit A. This particular product may be classified
as "Sole Source." If you believe your company has the capability
of supplying a "like" (equal, or identical) product, please send an
e-mail to emarquez@ocalafl.gov ; Senior Buyer, and inc...

VIEW ALL

Listed By:

CITY OF OCALA
Listing Creator:
Contact information
Contact Email:
emarquez@ocalafl.gov

Listing Start Date:
2/3/2026 10:12:28 AM EST
Listing End Date:
2/25/2026 2:00:00 PM EST
Bid Closes:
2/25/2026 2:00:00 PM EST
Listing Status:

(¢ Xel31=») No Bids

https://www.prorfx.com/Listings/View.aspx?q=0326de3e-f36b-1410-8b8f-00480e7fb6d7 &print=true

217
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|\i IMPORTANT BID DOCUMENT(S)

1. Exhibit A - Sole Sou... MORE ¥ (334.6 KB - PDF)
2. Exhibit B - Limitorg... MORE ¥ (29.13 MB - PDF)

https://www.prorfx.com/Listings/View.aspx?q=0326de3e-f36b-1410-8b8f-00480e7fb6d7 &print=true 3/7
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(NI [a [ MATAA Vendor Questions (0, 0)  Internal Questions (0, 0) ~ Bids (0)

Template: RFI () Lﬂ Supplies - RFI

=l Header (5 steps to complete)

1.*General Terms & Conditions [REQUIRED] [?]

2. Anti-Lobbying/Communications [BLANK] [?]
3.*Vendor Agreements [REQUIRED] [?]
4.*SPECIAL CONDITIONS e
5. Electronic Bid Response [BLANK] [?]
[1. Response Requirements |

*1.1. General Terms & Conditions
One or more items in this section are required.

|:| * By checking this box you have read and agree to abide by the City's Terms & Conditions.

] Click to open and read the General Terms and Conditions this transaction will be governed with.

Enter your full name (Owner/Authorized Company Representative only):

1.2. Anti-Lobbying/Communications

ANTI-LOBBYING/COMMUNICATION WITH CITY STAFF AND OFFICIALS:

To ensure fair consideration for all proposers/bidders, the City strictly prohibits any communication, whether or not written,
verbal, or through a third party, relative to this solicitation with any department, City official, City Council member, or
employee during the submission process, except inquiries directly made to the Procurement and Contracting Department,
Contracting Officer, or as provided in the protest policy located at: Protest Policy,

Additionally, the City prohibits communications initiated by a proposer/bidder, agent, or third party of proposer/bidder to any
City official(s), City Council member(s), or employee(s) evaluating or considering the proposals/bids prior to, and up to the
time an award decision is made at a scheduled City Council meeting.

*** Any prohibited communications initiated by a proposer/bidder, or a third party on behalf of proposer/bidder,
will be grounds for disqualifying the offending proposer/bidder from consideration for award of the solicitation
>AND< will face a three (3) year debarment from doing any business with the City of Ocala. ***

*1.3. Vendor Agreements
One or more items in this section are required.

Compliance Certification:

As an authorized company representative, | certify my firm or corporation:

|:| Agrees to comply the requirements of Florida Statute 287.087 for a Drug Free Workplace.

|:| Agrees to comply with the requirements of Florida Statute 448.095 for Employment Eligibility. Employers, contractors
and their subcontractors are required to register and use the Department of Homeland Security’s E-Verify system when
hiring new employees for the term of the contract. Violations will result in contract termination. (E-Verify is operated by the

U.S. Department of Homeland Security).

Owner/Authorized Company Representative initials:

*1.4. SPECIAL CONDITIONS

One or more items in this section are required.
ANA NEENQ:
https://www.prorfx.com/Listings/View.aspx?q=0326de3e-f36b-1410-8b8f-00480e7fb6d7 &print=true a/7
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YA IV,

Please call the procurement professional shown on this listing forty-eight (48) hours in advance so arrangements can be
made if reasonable accommodations are needed for you to participate in any meeting.

AWARDED CONTRACT FAILURE - BIDDING SUSPENSION

|:| | understand and agree to the following:
Bidders who submit a bid to the City of Ocala and fail to fulfill the contract term, for any reason, will be subject to future
bidding suspension for year (1), and up to a possible three (3) year bid debarment for serious contractual failures.

Owner/Authorized Company Representative initials:

BIDDER CONTRACTS:

Bidder contracts/agreements will not be accepted in most cases. If a contract is required, only City of Ocala contracts will
be used for all goods and services. The requirement of bidder contracts and/or bidder written terms and conditions may
result in bid rejection. The City will consider adding appropriate bidder clauses into our contract; please upload any desired
clauses with your solicitation response.

CLARIFICATIONS AND CORRECTIONS:
The City of Ocala reserves the right, where it may serve the City’s best interest, to request additional information or
clarifications from bidders/proposers, or to allow corrections of errors or omissions.

CONFIDENTIAL, PROPRIETARY, OR TRADE SECRET MATERIAL.:

The City of Ocala (City) shall handle all written competitive submissions, replies, oral presentations, other submissions,
correspondence, meetings and all records made thereof, and all other records concerning this solicitation in compliance
with Chapters 119 and 286, Florida Statutes and Article 1, Section 24 of the Florida Constitution.

Proposals or replies received by the City pursuant to its solicitations are exempt from public disclosure until such time that
the City provides notice of an intended decision or until thirty (30) days after opening the proposals, whichever is earlier. If
the City rejects all proposals or replies pursuant to this solicitation and provides notice of its intent to reissue the
solicitation, then the rejected proposals or replies remain exempt from public disclosure until such time that the City
provides notice of an intended decision concerning the reissued solicitation or until the City withdraws the reissued
solicitation. A proposal or reply shall not be exempt from public disclosure longer than twelve (12) months after the City's
initial notice rejecting all proposals or replies.

Upon award recommendation or ten (10) days after opening, bids become “public records” and shall be subject to public
disclosure consistent with Chapter 119 (Public Records) and Section 815.045 (Trade Secret Information), Florida Statutes.
Should bidders/proposers consider any information related to their proposal or the services to be provided to City to be
proprietary, a trade secret, or otherwise constitute confidential material under Florida or federal law, bidder/proposer shall
designate such portion of the material as such by clearly marking it as CONFIDENTIAL, PROPRIETARY, or TRADE
SECRET and submit both a non-redacted and redacted copy of their submission. The redacted copy shall only exclude or
obliterate the exact portions claimed to be confidential, proprietary, or trade secret. Additionally, bidder/proposer shall state
the basis for of the exemption that it contends is applicable to the record, to include the statutory citation to an exemption
created or afforded by statute.

THE CITY WILL MAKE NO EFFORT TO VERIFY WHETHER OR NOT THE REDACTED MATERIAL IS EXEMPT FROM
CHAPTER 119, FLORIDA STATUTES. THAT DETERMINATION IS TOTALLY THE RESPONSIBILITY OF THE
BIDDER/PROPOSER AND THE BIDDER/PROPOSER SHALL BE SOLELY RESPONSIBLE FOR DEFENDING ITS
DETERMINATION THAT THE REDACTED PORTIONS OF ITS RESPONSE ARE CONFIDENTIAL, TRADE SECRET,
OR NOT OTHERWISE SUBJECT TO DISCLOSURE. PROPOSER SHALL PROTECT, DEFEND, AND INDEMNIFY THE
CITY FOR ANY AND ALL CLAIMS ARISING FROM OR RELATING TO PROPOSER’S DETERMINATION THAT THE
REDACTED PORTIONS ARE NOT SUBJECT TO DISCLOSURE. IF THE PROPOSER FAILS TO SUBMIT A
REDACTED COPY OF ITS SUBMISSION, ANY CLAIM OF CONFIDENTIALITY IS WAIVED, AND THE CITY SHALL BE
AUTHORIZED AND REQUIRED TO PRODUCE THE ENTIRE DOCUMENT OR RECORD IN ITS ANSWER TO A
PUBLIC RECORDS REQUEST FOR SAID RECORDS.

| have read and understand my responsibilities regarding any purported confidential, PROPRIETARY, or trade
secret material contained in my proposal AND (please select the appropriate statement below):

| have not included a redacted copy of our proposal.
| have included a redacted copy of our proposal along with this original.

Owner/Authorized Company Representative initials:

CONFLICT OF INTEREST:
Disclose the name(s) of anv emblovee. officer. director. shareholder. or aaent of vour firm that is also a Citv of Ocala
https://www.prorfx.com/Listings/View.aspx?q=0326de3e-f36b-1410-8b8f-00480e7fb6d7 &print=true 517
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employee or public official:

Disclose the name(s) of any City of Ocala employee or public official that is a known relative of an employee, officer,
director, shareholder, or agent of your firm:

Failure to disclose known conflicts of interest may result in bid rejection and/or contract termination, if awarded.

City of Ocala employees who have a 5% or more interest in a bidder's firm must also complete an "Officer and Employee
Disclosure Statement" which can be obtained at www.bidocala.com under Vendor Resources. This form includes
instructions and relative Florida statutes. Failure to complete this form, if applicable, may result in bid rejection.

PERFORMANCE EVALUATION:
At the end of the service period, the City may evaluate vendor performance. This evaluation will become public record.

FLORIDA STATUTE 287.133: Public Entity Crime; denial or revocation of the right to transact business with public
entities.

[ ] Vendor on its behalf and its affiliates agrees and affirms that it has not been placed on the convicted vendor
list following a conviction of a public entity crime as provided for in Section 287.133(2)(a), Florida Statutes, which
states:

a person or affiliate who has been placed on the convicted vendor list following a conviction for public entity crime may not
submit a bid on a contract to provide any goods or services to a public entity, may not submit a bid on a contract with a
public entity for the construction or repair of a public building or public work, may not submit bids on leases or real property
to a public entity, may not be awarded or perform work as a contractor, supplier, subcontractor, or consultant under a
contract with any public entity, and may not transact business with any public entity in excess of the threshold amount
provided in Section 287.017, for CATEGORY TWO, for a period of 36 months from the date of being placed on the
convicted vendor list.

Owner/Authorized Company Representative initials:

REQUESTED AND ADDITIONAL DOCUMENTS

Upload any requested and additional documents here:

N\ Not Uploaded

Max. File Size you can upload is: 50MB. *.exe files will not be accepted

SAFETY AND ENVIRONMENTAL:

Vendor will be responsible at all times for precautions to achieve the protection of all persons including employees and
property throughout the resulting contract term. The Vendor shall make an effort to detect hazardous conditions and shall
take prompt action where necessary to avoid accident, injury or property damage. EPA, DEP, OSHA, and all other
applicable safety laws and ordinances shall be followed as well as American National Standards Institute Safety
Standards. All hazardous spills, accidents, injuries or claims or potential claims shall be reported promptly to the City Risk
Management Department at 352-401-3989, or cell 352-572-0414, and rdennis@ocalafl.org.

|:| Agrees to comply with the safety and environmental requirements above.

Owner/Authorized Company Representative initials:

SOLICITATION DOCUMENTS:
The City of Ocala (City) has no responsibility for the accuracy, completeness or sufficiency of any bid documents obtained
from any source other than the official City links below:

Bid Ocala: www.bidocala.com
ProRFx Florida: www.florida.prorfx.com

Obtainina these documents from anv other source(s) mav result in obtainina incomplete and inaccurate information.
https://www.prorfx.com/Listings/View.aspx?q=0326de3e-f36b-1410-8b8f-00480e7fb6d7 &print=true 6/7
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Obtaininé these documents from an;/ source other‘th’an d‘irectly from the soarce Iistéd herein may also result in failure to
receive any addenda, corrections, or other revisions to these documents that may be issued.

Awarded Vendors shall comply with all applicable provisions of Section 787.06, Florida Statutes. Specifically, all non-
governmental Vendors shall provide the City of Ocala with an affidavit signed by an officer or a representative under
penalty of perjury attesting that the non-governmental entity does not use coercion for labor or services as defined in
Section 786.06(2), Florida Statutes. ).

If not previously provided, the affidavit may be downloaded from
https://www.ocalafl.gov/home/showpublisheddocument/29503 and must be notarized.

1.5. Electronic Bid Response
ELECTRONIC BID RESPONSE REQUIRED:

All bids/proposals MUST be electronically submitted by or before the due date under the appropriate solicitation/listing
accessed online at: www.bidocala.com or www.prorfx.com

Bids/proposals may not be submitted by any other means other than as described above. The City will NOT accept
bids/proposals sent by U.S. Malil, private couriers, fax or email.

Scope Of Work

It is the intent of the City of Ocala to purchase the product listed in the attached
Exhibit A. This particular product may be classified as "Sole Source." If you believe
your company has the capability of supplying a "like" (equal, or identical) product,
please send an e-mail to emarquez@ocalafl.gov ; Senior Buyer, and include any
and all descriptive information and documentation which supports the claim that
your product is a "like" item.

The products and or services listed on the attached pages are believed to be of a

unique or proprietary nature and therefore only available from one source. The sole
source posting shall be listed for a period not less than fifteen (15) business days.

https://www.prorfx.com/Listings/View.aspx?q=0326de3e-f36b-1410-8b8f-00480e7fb6d7 &print=true 717



Exhibit A - Sole Source Letter CONTRACT WRS/260428

—_
FLOWSERVE
Ny \!

Flow Control

Limitorque Making Valve Control Easier+

January 26,2026

To:  Luis D Acosta
City of Ocala

Subject: Authorized Flowserve — Limitorque Florida Municipal Representative

This letter is to hereby acknowledge that Flotech, Inc. is recognized by Flowserve

— Lynchburg, Virginia USA as the Sole Municipal Representative for Limitorque
products coupled with Pratt Valves in the state of Florida. No other entity can make
this claim.

Flotech, Inc. is additionally an authorized distributor for MRO/retrofit services of
Limitorque products and can promote new product sales, receive inquiries,
present quotations and receive orders for products manufactured by Flowserve
- Lynchburg, Virginia USA.

This authorization letter is valid until January 26, 2027, or until terminated by
either party.

Regards,

Tom Johnston

FLOWSERVE | LIMITORQUE

Regional Sales Manager - Southeast U.S.
C: 281-221-5474
tjohnston@flowserve.com

A-1
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Limitorque® MX and QX Series B
Smart Electric Actuators

Improved Reliability, Longer Service Life,
Lower Total Costs — Plus Faster and Easier to Use

Experience In Motion



The leading edge of smart actuation

Nothing exceeds Limitorque MXob multi-turn and QXb
quarter-turn actuators from Flowserve for ease of use and
compatibility with valves of all types. They’re designed to
accommodate a broad range of applications and process
while providing:

* Repeatable precision

* Improved reliability

¢ Enhanced user experience

o Advanced diagnostics

e Lower total cost of ownership

® Enhanced safety

¢ Simplified maintenance

¢ Proactive maintenance with loT insights

Best-in-class actuation for your
demanding applications
The Limitorque portfolio of valve automation products from

Flowserve has enabled companies around the world to
address their most-challenging flow control issues.

The Limitorque brand has evolved since its strategic
introduction of a torque-limiting design that changed
the industry 80 years ago. Today, Limitorque smart
actuators deliver:

e Significant total lifecycle cost savings

» Greater operating efficiencies and process optimization

* Increased visibility into equipment conditions to enhance
performance and avoid unplanned downtime

2 Flowserve.com

Inside
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The quick read

Electric actuators must perform reliably in severe environments
and harsh conditions. Any failure can compromise valve
performance, plant productivity and employee safety.

That's why Flowserve engineered the Limitorque MXb and QXb
electric actuators for dependable performance across a broad
range of tough applications, including:

e Oiland gas

® Petrochemical

» Commercial power
¢ Chemical

* Water

* Wastewater

e General industries

Ease of use

e Commissioning is 50% faster owing to a simplified menu and
navigation, without the need for special tools.
¢ The high-resolution control panel display:
— Delivers instant and up-to-the-minute actuator status and
valve position
— Shows clear historical and real-time graphs for critical
process information such as torque, vibration and
temperature profiles
- Automatically adjusts brightness to enable visibility in all
lighting conditions
- Includes multiple languages for ease of use

- Rotates to accornmodate equipment orientations and
installations

Reduced costs

* Backward compatibility enables cost-effective upgrading
of existing MX and QX models to the advanced B series.

» Thermal resistance increases mean time between
failure (MTBF).

o Qil bath lubrication extends the actuator fite, enables
storage and mounting in any orientation while
maintaining full coverage, and eliminates the need
for regular maintenance.

Design enhances reliability

» Improved reliability as the result of isolated inputs and outputs.
* Double-sealed enclosure up to IP68 (minimum 96 hours
at 15 m), with separate terminal compartment eliminates
the need for a heater and avoids the risk of water ingress
during commissioning.
» Non-intrusive control knobs make it possible for the actuators
to be sealed for life and eliminate risk of water/dust ingress.

Ensuring safe operation

» The independent handwheel disconnects the motor to enable
manual reducing and provides a safety feature which can be
engaged, even during motor operation.

» The LimiGard circuit monitor is designed for fail/no-action
protection; it continually monitors the motor contactor, control
relays, internal logic circuits and external command signal to
detect and report malfunctions.

Limitorque MX and QX Series B Smart Electric Actuators 3



Applications for smart actuators

Compatible with broad range of valves

Limitorque MXb multi-turn and QXb quarter-turn actuators accommodate today’s wide variety of valve designs and
configurations and meet international standards for valve and actuator interfaces, including 1SO 5210 and MSS SP-102.

MXb mounting options
MXb actuators are available in a wide variety of configurations to accommodate all rotary and linear valve applications:

* Direct mounting: Directly coupled with valves for torque-only applications. For thrust applications, MXb (and QXMb)
actuators use a separate thrust base.

¢ MXb with worm gearbox: Coupled to a worm gear reducer (such as Limitorque WG or HBC models) for operation of part-turn
valves, such as butterfly, ball, plug and damper. This combination provides an cutput torque capacity of up to 184,280 Nm
{136,000 ft-Ib).

¢ MX with bevel or spur gearbox: Rising stem valves coupled to a variety of bevel gear and spur gear reducers (such as

Limitorque, V or SR models). Thrust up to 1,445 kN (325,000 Ib) and torque up to 16,320 Nm (12,000 ft-Ib) can be
accommodated.

Lean about Limitorque gearboxes at https://www.flowserve.com/gearboxes.

<
MXb and bevel gearbox MXb and worm gearbox MXDb directly mounted MXB and worm gearbox
mounted to sluice gate mounted to damper to wedge gate mounted to butterfly valve

QXb mounting options
QXb actuators can be directly coupled with all rotary valves for position-seated or torque-only applications.

QXb directly QXb directly mounted
mounted to damper to butterfly valve

4 Flowserve.com
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Compliance and certifications

Mxb and QXb actuators are certified for compliance to
international standards for ATEX, IECEx, FM and region-
specific international certification organizations.

For more information about certifications, see pages 38 and 39
or contact your local sales representative.

Limitorque MX and QX Series B Smart Electric Actuators 5




The next generation in smart actuation

Realize unmatched reliability and precision with Limitorque MXb and QXb actuators from
Flowserve. They also provide enhanced diagnostics and analytics plus a streamlined user
experience to enable you to improve operations and safety while reducing costs.

First to provide repeatable precision

Tested dependability and condition monitoring

¢ Leverage the innovation of the first actuator developed with
an absolute encoder that doesn't require troublesome and
unpredictable battery back-up.

¢ Be confident that built-in self-test (BIST) enhancements
and redundancy fagilitate critical communication about
equipment condition for comparison to the expected state.
Any deviation is reported on the actuator screen or over a
networked device.

Improved reliability

Protection from the outside environment

¢ Bliminate the need for a heater because the double-sealed
IPE8 enclosure — with a separate terminal compartment
and non-intrusive control knobs — prevents dust and water
ingress plus condensation, even without power.

» Ensure thermal resistance and extend equipment service
life because the components are rated for a long mean time
between failure (MTBF); in addition, a reinforced housing
increases the actuator's operating ranges.

* Provide an IP68 enclosure regardless of whether the actuator
is weather-proof or explosion-proof.

e Comply with NEMA 4, 4X and 6.

Enhanced user experience

Faster commissioning, setup and operation

¢ Enable up to 50% faster commissioning compared to
previous models with a simplified multi-language menu and
a rotary navigation knob.

o Cater to all knowledge and expertise levels by offering
multiple configuration options with an intuitive menu.

» Configure in English, French, German and Italian plus
Bahasa Indonesia, Katakana, Mandarin, Portuguese,
Russian, Spanish and Turkish with the industry's first
multi-lingual actuators.

6 Flowserve.com

Improved visibility from a safe distance

¢ Easily read a large, high-resolution LCD screen with adaptive
brightness control from up to 9 m (30 fi).

e Rotate the control head up to 180° in 90° increments to
ensure proper screen orientation, regardless of actuator
mounting orientation.

Better visualization of data at the actuator

* Access data locally using the actuator's LCD interface or
remotely via the FlowSync app or a laptop. (See pages 16
to 17 for details.)

¢ View real-time torque graphs, alarm and event logs, and other
data in higher-quality resolution.

¢ Enhance visualization of operational graphs, logs and trend
data with an advanced display that enables operators and
technicians to quickly understand actuator conditions.

Advanced diagnostics and analytics

Increased memory improves captured data quality

* Investigate past events which are time-stamped and saved in
memory 500+ times greater than previous models.

* Enable higher degrees of process monitoring, data logging
and information feedback owing to the larger memory.

¢ Support asset management functions and fifecycle analysis
with time-stamping.

Greater process visibility and control

* Easily integrate with other plant systems owing to a NAMUR
NE107-compliant, diagnostic notification systern.

* Enhance process performance monitoring by alerting operators
to potential future failures with alarm and event conditions
through an intemationally accepted symbol standard.



Lower total cost of ownership

Easily retrofit display on existing actuators

e Update existing MXb and QXb actuators with conversion kits
that retrofit the display and control assembly to provide all
the advantages of new models.

* Reduce costs and future-proof your equipment investments
with easy electronics interchangeability for backward
compatibility with older models.

Enhanced safety

Manual positioning when needed

¢ Enable manual override with an independent handwheel that
safely disconnects from the motor, even when it's running.

¢ Enhance safety and security by isolating the handwheel
in manual or motor drive operation.

¢ See additional safety certifications on pages 38 and 39.

Simplified maintenance

Reduce maintenance time and costs

e Eliminate brackets, hold-downs and easily lost screws
with the latch-and-gject connector design of the MXb and
QXb actuators, which also ensures robust connectivity
throughout the rated seismic and vibration envelope.

e Stop re-greasing while enabling mounting and storage in
any orientation as a result of the oil bath lubrication.

Proactive maintenance with loT insights

Monitor, analyze and predict actuator

performance

¢ Compatible with RedRaven for Actuators, the complete
end-to-end proactive maintenance solution for the industrial
space from Flowserve.

¢ Works with other intenet of things (loT) systems that
connect smart products, software and services.

Limitorque MX and QX Series B Smart Electric Actuators 7



Anatomy of MXb multi-turn and QXb quarter-turn actuators

1. Absolute encoder

¢ The MXb actuator uses an 18-bit resolution encoder, which
allows for more than 10,000 drive sleeve rotations, and is
100% repeatable.

® The QXb actuator employs system-on-chip
technology in its encoder and a non-contacting magnet to
excite Hall effect devices, providing redundant, 12-bit resolution
over 360°,

Both units feature a buitt-in self-test BIST) that enables each
actuator to function reliably with buitt-in redundancy and without
the need for an intemal battery.

2. Motors

Three-phase AC (MXb)

¢ Reduces valve position overshoot owing to design optimized to
handle high starting torgue and low inertia.

® Includes Class F insulation; Class H is optional.

* The motor gear attachment enables the motor to be removed in
one assembly for fast, easy inspection, repair and malntenance.

Brushless DC (QXb)

* Himinates sparks, reduces mechanical and electrical noise, and
dissipates heat better than brushed motors.

¢ Lasts longer than conventional motors and enables more
accurate positioning while permitting a global range of voltages
(single-phase and three-phase AC and DC) to be used.

8 Flowserve.com

Cast aluminum housing

» Cast 356-T6 grade aluminum with powder coating resists
corrosion in extreme environments.

® Optional coatings available.

Handwheel

* The independent handwheel meets most minimum rim pull
requirements and is available for emergency control when
power is lost

Declutch lever

* Enables manual operation with a handwhesl.

¢ The lever automatically disengages — even when the motor is
running — and can be padlocked for safety and security.

* The lever can be moved to manually isolate the handwhes!
during a power outage or emergency.

Double-sealed enclosure

* Complies with IP68 (refer to global certifications on pages
3410 35)

® Separate, water-tight terminal compartment eiminates the
need for a heater and avoids the risk of water ingress during
COMMISSIONING.

e Control components are never exposed 1o the elements
during site wiring or because of ioose or faulty conduit cable
connections



10.

Mechanical stop bolts (QXb only; not shown})
e Mechanical stop bolts are supplied for 907 movements.

Control chamber

e The MXb and QXb actuators utilize the same electronics
package. but the QXb has an additional feature: a solid state
motor controller.

» This design permits a wider range of customer-supplied
vohages (single- or three-phase AG or DC) to be connected
with simple modifications to the QXb actuator electronics.

s The location of the handwheel enables easy commissioning.

LCD multi-lingual display
s The MXb was the first non-intrusive, multi-turn actuator to equip

users with LCD dialogue screens in the language of their choice.

» The control panel delivers instant, up-to-the-minute actuator
status and valve position in multiple languages.

it also simplifies set-up and commissioning and diagnostic
information, including motor, identification and hardware data,
as well as torque profile and log reports.

Rotary knobs

* Fnable users to easily navigate menu options and make
faster yet precise selections, particularty during set-up and
configuration.

s Provide access to analytic and diagnostic information, including
live graphs and logs via the Quick Access menu while the
actuator is moving.

11.

12

13.

Local control switches

» | ocal control switches make set-up and commissioning simpile,
enabling easier selection of options and moverment through the
simplified menus.

* Provide the abilities to open, stop and close the actuator and
select remote or local preferences.

* These switches are magnetically coupled, solid-state Hall effect
devices, which eliminate troublesome and fragile reed switches.

Torque sensing

» The MXDb actuator determines torque from motor speed, voltage
and temperature.

¢ The QXb actuator determines torque from motor current, with
compensation performed for voltage and temperature variations.

» Torque sensing for both models is highly refiable and predictable
without the need for the extra components associated with
electromechanical torque switches.

Worm and motor gear set (not shown on QXb)

» Theintemal gears are designed for performance and longevity.

» Rolled/ground gears are bearing supported and immersed in
an extended-life, synthetic gear oil specifically designed to
improve efficiency and minimize wear.

Limitorque MX and QX Series B Smart Electric Actuators 9



Safety in critical applications

Safely valves at a customer’s gas injection site
with MXFS electrically operated, mechanical
fail-safe actuators from Flowserve




Fail-safe

MXFS and QXFS electrically operated, mechanical fail-safe actuators proven for
critical applications

Fail-safe valves can ensure safety, eliminate emissions, and MXFS and QXFS actuators are highly reliable upgrades
prevent product loss. Limitorque MXFS and QXFS actuators for existing actuators susceptible to leakage or wasted
from Flowserve offer reliable, electrically operated, mechanical energy. Electric actuation is combined with an independent
fail-safe solutions. spring to provide precise control with no dead time

compared to the low reaction time and lower accuracy
of pneumatic actuators. Energy stored in the spring
contributes to lower power consumption and prevents
emission loss.

Engineered to handle torque to 194 kNm (1,720,000 in.-lbs),
MXFS and QXFS actuators are ideal for critical applications
such as pipeline ball valves, emergency shutdown (ESD)
valves, safety valves, off-shore control valves and remote
well-head valves.

Limitorque MX and QX Series B Smart Electric Actuators 11



Features and benefits

Limitorque MXFS and QXFS actuators are offered as options of the Limitorque MXb and QXb actuator models. They provide
all of the capabilities and diagnostics of MXb and QXb actuators while adding the following fail-safe optional features:

® |ower energy consumption to reduce carbon footprint ¢ Standard mechanical anti back-drive device prevents

* No leakage, because there are no hydraulics or pneumatics leakage and damage to the actuator

» No creeping due to thermal effects or leaking e [ull digitalization to support predictive maintenance and
monitoring

* No tubing or fittings to inspect or audit
¢ Optional integrated high-low pressure pilot ensures

¢ Modular, scalable design simplifies instaltation and
emergency shutdown

maintenance
¢ Hlimination of costly maintenance intervals and oil changes

* Reduced size and weight, because no hydraulic power ) ) ) ) ,
required with electro-hydraulic or gas-over-oil solutions

unit (HPU) or compressor is required

12 Flowserve.com



Self-locking input
» Fully mechanical

Release mechanism

e Electric linear solenoid

Anatomy of MXFS and QXFS actuators

End stops
» Adjustable +/- 5° travel

Torque range

» Quarter-turn, spring-end torque

- 24VDC STD e 146 t0 194 kKNm (1,290 to >1,720,000 in.-lbs)

— Passive power consumption <25 W
) . 8. Dampener
® Line pressure option
» Adjustable speed of fail-safe operation

3. Sealing

. 9. ring canister
e Fully sealed spring canister Spring

e Helical compression spring design for proven reliabili
* Mechanical seals at ingress points P ping g P ty
» Safe design does not allow uncontrolled release of

¢ Double seals at dynamic interfaces springs if disassembled

¢ |P68 standard
10. Mechanical hold and release

. Geari ! .
4 ks e Enables fail-safe operation with low release force

» Rack and pinion gear transfers spring force to valve o
o g prng » No valve creep from leaking pistons or temperature

* Planetary gears for configurable input ratio/MA swings

5. Indication
& Switch box or standard NAMUR mounting

Limitorque MX and QX Series B Smart Electric Actuators 13



Superior control and diagnostics

Smart but simplified configurations enable critical control

Control is expected in a smart actuator. Limitorque MXb multi-turn and QXb quarter-turn actuaters from Flowserve help you do
$0 much more by simplifying valve automation in three critical methods of control:

 Set-up and commissicning

¢ Normal operation

¢ Diagnostics and troubleshooting

Easier menu navigation and selection of options confirm the setup of the MXb and QXb actuators via solid-state Hall effect

devices in both knobs. No special tools or remote devices are required. And the Flowserve FlowSync app provides operators
and technicians with access to configure actuation equipment and retrieve performance data via a secure Bluetooth connection.

In addition, MXb and QXb actuators are “fit for service”, offering the widest range of configuration menus of any non-intrusive
smart actuator.

< QUICKSETUP v
LItITS

<ADVANCED SETUlav

< MAIN MENU
LANGUAGE

DIGITAL INPUTS
DIGITAL OUTPUTS
MONITOR RELAY
REAL TIME CLOCK

QUICK SETUP

VIEW DIAGNOSTICS

Advanced setup Main menu Quick setup

Advanced diagnostics enable proactive maintenance

MXb and Qxb actuators incorporate advanced diagnostics that provide greater process visibility and control. They feature
an enhanced, NAMUR NE107-compliant diagnostic system that provides higher process control by alerting operators when
alarm and event conditions occur.

The diagnostics system tracks the actuator environment and performance through a sophisticated set of sensors. Any deviation
of voltage, operation, torque and vibration from specified ranges is reported. That enables operators to adjust configurations
and schedule proactive maintenance, when necessary, before equipment failures occur.

OPEN TORQUE

(X 2019/12/06 10:56:04 M

W 2018/12/06 10:5548
¥/ 201912/06 10:55:38
W 20191206 10:55:37
W 2018/12/08 10:55:37
W 2019/12/06 10:55:36
W 2019/12/06 10:55:20 KNOB IN STOP
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Data logging and alarms

In addition, MXb and QXb actuators include a time-stamped data log of local and remote move commands as well as events
and alarms.

The event and alarm list is configurable and stores thousands of historical actions. The data logging system is backed up by
an internal battery with an operating life of more than 10 years.

4%
* c“;f’

(«BACK) 7

Limitorque MX and QX Series B Smart Electric Actuators 15



The smarter way to safely control your actuator equipment

FLOWESINS

Getting close to actuator equipment in industrial settings
is easier said than done.

With the Flowserve FlowSync app, you can control your
actuator eguipment and save time by configuring and
commissioning one actuator or multiple units faster in the
workshop or at the installation site.

The Flowserve FlowSync app can digitize your critical
processes, while making them more efficient and accurate
with advanced monitoring and diagnostics

Quickly configure and monitor actuator
condition

Using familiar touch-screen commands, securely connect to
smart actuators via Bluetooth to configure them or change
settings remotely.

The Flowserve FlowSync dashboard helps immediately identify
conditions or issues by viewing actuator status, valve/actuator

position, torque, RPMs along with temperature measurements.

16 Flowserve.com

¢ Learn an actuator’s overall health, confirm its position,
and check its voltage and torque.

¢ Save time by configuring and commissioning one actuator
or multiple units quickly on- or off-site.

¢ Quickly see which units are ready to go. And if there's a
commissioning issue, a Flowserve expert is a click away.

It's exactly the support you need to accomplish priority
operational objectives and strategic energy transition
initiatives.

Tested, proven security

Your equipment and data will remain secure because we've
tested how FlowSync communicates across networks and
stores your critical configuration and performance information.

# Download on the
¢ App Store

Get the free app

GETITON

| Google Play




Read Contiguration

FLSMX-01234567 -

Caonnected

Securely connect to smart actuaters via Bluetcoth to configure them
or change settings remotely.

Save time by configuring and commissioning one
actuator or muftiple units faster in the workshop or
at the installation site. Quickly see which units are

ready to go.

immediately ideniify conditions or issues by viewing actuator staius
and RPMs along with temperature measurements. Confirm the
actuator’s position and check its voltage and torque.

Get easy access to diagnostic data such as torque, vibration and
temperature profiles.

Limitorque MX and QX Series B Smart Electric Actuators 17



Avoid unplanned downtime with loT monitoring and analytics

loT and RedRaven compatible

MXb and QXb actuators are 0T compatible with a range of
networking, monitoring, and control equipment and systems.

They're also RedRaven Ready, which means they're designed to
work with the suite of loT solutions from Flowserve that can be scaied
o meet your unigue process and facility requirements, including:

* Hazardous area-certified equipment sensors

¢ Secure communications

¢ Performance analytics

e Trend reporting tools

18 Flowserve.com

With access to advanced analytics and trend data,
you can identify the slightest changes in flow control
equipment performance — variations that can indicate
a problem is looming.

You'll also get real insights needed to make more informed
decisions to improve your plant’s efficiency, productivity
and bottom line.

[ TR - e . ———
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RedRaven for Actuators helps to lower
costs and improve safety

Get the insights and tools you need to monitor, analyze and
predict the performance of MXb and QXb actuators plus
valves, pumps and seals — the collective lifeblood of your
plant. With RedRaven for Actuators from Flowserve, you
can quickly respond to minimize disruptions and downtime.

RedRaven is a complete end-to-end proactive maintenance
solution for the industrial space. It enables you to leverage
the internet of things (loT) for connected smart products,
software and services.

Proactively identify and address
actuation issues

RedRaven advanced loT condition monitoring helps

plants monitor the condition and performance of actuators
and other fluid motion and control equipment in process
industries. Informed by the predictive analytics capabilities
of RedRaven, plant operators and technicians can schedule
maintenance and repairs to proactively address equipment
issues before they become failures.

loT solutions for your entire plant

Smart electric actuators have built-in diagnostics, but
RedPaven extends its IoT condition monitoring solution
to the MXb and QXb actuators. By providing an overview
of equipment health and offering corrective steps to take,
plant operators can avoid unplanned downtime, improve
performance, and increase reliability.

With real-time performance data and predictive analytics,
you can act promptly to meet production timelines, minimize
costs, and achieve business objectives. With RedRaven from
Flowserve, you can keep actuation problems from evolving
into production-stopping failures.

Support energy transition and
sustainability initiatives

RedRaven condition monitoring and predictive analytics also
enable plants to enhance safety and improve sustainability
in operations. it detects changes that enable operators and
technicians to schedule maintenance and repairs in order

to minimize or eliminate leakage and fugitive emissions and
maximize efficiency.

The RedRaven platform comprises a suite of scalable technologies and service offerings that can be customized to meet your
plant’s unique needs.

REDRAVEN"
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Performance integrity and predictability

Accurately sense and confirm torque and actuator positions

Smart actuators should have enabling technologies that ensure performance integrity and predictability. The MXb and QXb
actuators offer three:

1. Limitorque LimiGard™ — with built-in, self-testing (BIST)
You can enhance flow control equipment reliability, optimize plant operations, and reduce troubleshooting costs by utilizing
our unique smart actuator monitor, Limitorque LimiGard.

Its numerous BIST features contribute to the integrity and predictability of process applications and enhance the ability of
a safety system to achieve the highest possible rating.

e Limitorque LimiGard continually monitors the control relays, internal logic circuits and external command signals,
comparing them to reference conditions.

e This virtually eliminates the possibility that an actuator malfunction can occur without prompt detection and
alarm communication.

¢ In the event of a malfunction, LimiGard takes over and supervises the actuator's response characteristics, maximizing safety
and predictability.

Customer
command

LimiGard Motor

Digital Motor
electronics nz;r;;:sgd co;:is::or contactor
Relay OK
Driver Circuit OK
Contactor OK

Customer alarm
indication
on LCD

Driver Circuit OK
Contactor OK
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2. Absolute position encoder

Flowserve developed the MXb and QXb actuators as the
first electric actuators to use absolute encoders that don't
require battery back-up. The encoders measure valve
position at all times, including both motor and handwheel
operations, with or without power present.

How the MXb actuator determines valve position

e Uninterrupted performance is proved with an improved,
18-bit optical, 100% repeatable device.

* The 18 bits also means that the encoder span is now
almost 10x the original — good for ~10,000 drive sleeve
rotations.

¢ The encoder has redundant circuits, ensuring performance,
even in the event of up to 50% component failure,
continuing to provide reliable data while alerting the user to
any faults.

How the QXb actuator determines valve position

e System-on-chip technology using a contactless magnet
excites Hall effect devices to provide redundant, 12-bit
resolution over 360°.

e This redundancy, part of the BIST features, means the
device can continue to function reliably in the event of a
failure to one of the position sensors.

» As the actuator turns, a mechanical coupling rotates the
magnet about an amay of several Hall effect devices. When
the magnet passes over a Hall effect device, it changes
the electromagnetic field, and a digital signature (on-off) is
developed.

e This signature is duplicated across the array of Hall effect
devices at specifically timed intervals, resuiting in digital
values that calculate the position of the valve with 0.01%
accuracy.

Speed (MXb) or Current (QXb)

3. Torque sensing

» MXb and QXb actuators were the first electric actuators to
sense torque electronically for use in valve control, overload
protection and torque trending. The result is highly reliable
and predictable torque sensing without the need for the
extra components associated with electromechanical
torque switches.

How the MXb actuator senses torque

» A microprocessor calculates output torque from motor
speed, voltage and temperature.

e Torque limit may be set from 40 to 100% of rating in
1% increments.

» A “Jammed Valve Protection” feature can de-energize
the motor if the output torque requirement exceeds the
boost torque.

* A boost function is included to prevent torque trip during
initial valve unseating and extrerne arctic temperature
operation.

How the QXb actuator senses torque

» The QX senses torque electronically for use in valve control,
overload protection and torque trending.

¢ Torque is sensed from motor current, with compensation
performed for voltage and temperature variations. The
result is highly reliable and predictable, without the need for
the extra components associated with electromechanical
torque switches.

Volts

Temperature

Torque decision
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Standard features for indication
and protection

Direct-wired remote control

Wiring flexibility includes the following standard alternatives
to open-stop-close the actuator:

¢ Four-wire — Valve can be opened, closed or stopped.

¢ Two-wire switched — Single open or closed contact;
valve can be opened or closed but not stopped.

* Three-wire maintained — Two momentary contacts for
seff-maintained control. Valve can be opened or closed but
not stopped in mid-travel.

¢ Three-wire inching — Two “push-to-run” contacts; valve
can be opened, closed and stopped in mid-travel.

Multi-mode control

Three modes of remote control are permitted when the
actuators are configured for multi-control — digital (discrete)
control, analog {(Modutronic) control, or network (Fieldbus)
control — and do not require local setting changes.

The MXb and QXb actuators respond to the last command

received. However, analog control is initiated by either toggling

User Input 2 (configured for CSE input) or removing and
reapplying the 4-20 mA analog signal.

22 Flowserve.com

Configurable inputs

Three configurable inputs are available when using a
standard wiring set-up.

¢ Emergency shutdown (ESD) — Up to three remote,
external ESD signals may be applied to the actuator to
move the valve to a predetermined, user-configured
shutdown position, overriding existing control signals.

¢ User inputs — Three user-defined inputs facilitate network
connections.

¢ Inhibit signals — External signals may be used to inhibit
actuator opening, closing or both,

Control signals

The control signal can be either 24 VDC or optional 110
VAGC; it can be sourced from the actuator or customer

supply.



Output relays
¢ Status contacts — May be set to represent more than

30 actuator conditions.

¢ Monitor relay — Provides an N/O and N/C contact
representing “Actuator available for remate operation.”

Alternate speeds

MXb and QXb actuaters can be configured to permit differing
speeds for Open ar Close direction. (Standard on QXb units;
optional on MXE units.)

Uninterrupted power supply (UPS)

UPS is a standard feature with a 24-voit DC connection ior
either early commissioning prior to main power or actuator
status and feedback in the event main power is lost,

Bluetooth LE capable

Standard low-power wireless communicaticn path to the
actuator enables monitoring and configuration of the unit
wirelessly in any direction via the FlowSync app or a Bluetooth
LE-comgatible laptop.

» 128-bit data encryption can be enabled to proiect the privacy
of the link with the additional option to turn off Bluetcoth at
the actuator.

» Avisible blue LED in the LCD display of the actuator signifies
an active Bluetocth link to the actuator has been established,

¢ Bluetooth can be deactivated if required.

Protection features

Autophase protection and correction ensure proper
open/close directions and monitors and corrects phasing
if connected improperly. This prevents operation of the
actuators if a phase is lost.

Other protection features include:

» Jammed valve — Detects lack of moverment of the valve
after movernent command of actuator.

¢ Instantaneous reversal protection — Incorporaies a time
delay between motor reversals to reduce current surges.

¢ Motor thermal protection — A thermistor placed within
the motor provides diagnostics feedback of the motor
temperature and protects against overheating.

¢ LimiGard circuit protection — Refer to page 16 for
more information.
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Network communication protocols

MXb and QXb actuators are compatible with a comprehensive
portfolio of network protocols and solutions such as:

* Modbus e Foundation Fieldbus H1
* Profibus DP s HART
e Profibus PA e DeviceNet

o TCP/IP

Network ethernet interconnectivity also is available.
Contact your Flowserve representative for details.

%odbus
om a ﬂT""‘ - "-V

COMMUNICATION PROTOCOL

Fieldbus

Devicei'et

Advanced diagnostic capabilities

The full suite of diagnostics data can now be accessed from
MXb and QXb actuators through a new or existing Modbus
or Profibus DP network, without having to change any of the
existing wiring or set-up, or alter the Ethernet.

These advanced digital communications for systems
operations and diagnostics enable plant operators to have
full access to the actuator data remotely, avoiding the need
to manually download the data at the actuator to operate
flow control systems with efficiency and long-term reliability.
Limitorque MX/QXb actuators include built-in-self-test (BIST)
and diagnostic software that record and analyze critical
operating parameters such as:

¢ Temperature » Valve travel

e Span of travel vs. time e Valve cycle counts

s Torque ¢ Vibration

Embedded diagnostic features include pariial stroke and
emergency shutdown tests to enable operators and technicians
to betier understand equipment conditions to proactively
schedule maintenance or repairs.
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A Profibus DTM dashboard displays operational data and condition insights avaitable with MXb and QXb smart actuators.
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Control with Limitorque Master Station IV

MXb and QXb actuators equipped with a Modbus option ¢ Configurable polling sequence priority
card can be controlled via the Limitorque Master Station V. « Network time protocol for time synchronization of alarms
ftincludes: diagnostics data to host device
» Network control (up to 250 devices) ¢ Email notifications of alarm conditions
» Host interface — Industry-standard Modbus RTU, ASCI, e Downloadable data and event logging

and TCP/IP protocols and control ¢ Independent or two units coupled together for redundant
s TFT touch-screen display for network configuration status communications (hot-standby)

MASTER STATION IV

FlovIRYL

Umiarque Mazter Statina iV

LIMITORQUE ACTUATION SYSTEMS
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MXb series performance ratings

Rated output torque by speed and model

MXD-10

15 | 75(59) 170(125) N/A A A ~ NA

26 2 | 75®5 | 170(129) 305 (225) 597 (440) 1.153/850 | 2.036(1.500) NA

[ 20 3 75(55 | 170(125) 305 (225) 597 (440) 1,662 (1,225 | 2,307 (1,700) NA

- 75(56) | 170(i25) |  306(225) 597 (440, | 1.561(1,150) | 2,171 (1.600) NA

77 85 65(48 | 1451107 | 2410178 463345 | 1.158(850) | 16281200 |  NA

1001310 | 84110 " 5313 | 121 201 (148) 388(286) |  ©14(600) 1106815 | 2.086(1.500)

155,170 7 | 127,143 56(47 | 121,89 150 {140) 353 (2601 611(450) | 882 (650) 1,561 (1.150) |

200 165 6B | %809 155(114 | 2852100 |  NA | NA N/A

(1) MXb-85, MXE-1-0 and MXb-150

Mounting bases and thrust ratings by model

Mounting base , r , FA/F16 ) .
(MSS SP-102/150 5210} FAF10 FA/F10 FAF14 FAF14 FAF25 (optiona) FA/F25 FA/F25
Thrust, KN (k) 35 (8,000 66 (15,000) 111 (25.000) 160 (36.000) 222 (50,000 333 (75,000) 333 (75.0001

Handwheel data by model

Standard Top-mounted, ] Top-mounted, Top-mounted, Top-mounted, Side-mounted, Side-mounted.,
Handwhese! 11 - 11 1:1 1611 16:1 16:1
TypE, rato Optional N/A Sice-meunied, Side-mounted, Side-mounted, Sice-mounted, Sice-rnounted, Side-mounied,
8:1 12:1 24:1 481 48:1 48:1
Sida-mounted| Standard N/A N/A N/A NA 53% 53% 53%
i hendwheel | optional NA 56% 80% | 5% 51% 51% 51% i
i

Type A

“Type B
(torgue only) =

A1/ATE (extenced nut) 32(1.261 40(1.57) 60 (2.36) 67 (2.64) 88 (3.50 88 (3.50) 88 (3.50)

B4 25.4 (1) 30(1.25) 50(1.94) 5522 70(2.75) 85 (2 825) B85 (2.625)

BA4E (extended nut) 19(0.75) 22(091) 41(1.56) 46 (1.78) 57 (2.25 57 (2.25) 85 (2.625)

B1 (fixed tore) 12 (VA 22 IN/A) 60 (N‘A) 60 N/A) N/A (N/A) N/A (NFA) N/A (N7A)
°BL (splined) 6 and 38 splines | 6 and 38 splines | 6 and 36 splines 6 spines N/A N/A N/A

12) Maxirmum bores or Type 2 may require reciangular keys

Bore and keyway dimensions by coupling type

) . @254 BXT @60 10X8 @50, 14X 9 055 16X10 @70 20x 12 265 18x 11 265 18X 11
B4 maximum bore and key. rmm (n.) (Gna 12 5q) @125 T2sq) | @194 12%X38 | @e212x38 | @275, Sk 18 | @S, 5/8:(7/1(‘3 102625 53X 716)
) ©18,6X%6 022, 8X7 41,12X9 @46, 14%X9 56, 16X 10 @6, 16X 10 @56, 16X10
B4E maximumbore andkey, M in) | o 7e'ane @091 2sq | @156 3Bsq | @178, 12X38 | @225 12X38 | @225 12X38 | @025, 12x9
Weights by base
MXDb-05 MXb-10 MXb-20 MXb-40 l N85 MXb-140 MXb-150
MXb + B4 base ttorque cnly) 24 52) 29 (65) 49 (109) €0 (133) 114 (250) 136 (300) 182 (431)
MxXb - A1 base (thrust only) 28 61) 33 (74) 63 (138) 73 (162) 146 (322)% 186 (411) 23 (542)%
MXb— LB1 fnear base 35 (76) 40 (39) NA NA N/A NA NA
Mxo -+ LB2 linear base N/A NA 785174 89.5 (199) N/A N/A N/A

:31 MXb-85 with FA/F16 base {2} MXb-140 or MXb-150 with FA/F25 base
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QXb series performance ratings

Mounting bases, operating times and torques by model

Rated seating torque. Nm (ft-ib) 136 (100) (2501 542 (400) 1,017 (750) 2,033 (1,500)

| MSS SP-101 Base FAISO 5211 FA/FO5, 07, 10 FA/FO7, 10 FA/F12, t4 FAF12, 14 FAF12, 14
Minimum operating time over -10°C (14°F), s 5 8 15 30 €0
Maxdmum operating time, s 2 30 - 60 120 120 b
Minimum operating time under -10°C (14°F), s 10 10 30 60 €0
Maximumn seating torque by limited base, Nm {ft-bb) No derate FA/FO7 base: 270 (200) No derate No derate FA/F12 base: 1,350 (1,000)

Bore and keyway dimensions by model and base

FAFO5: 0,875, 3116 5q
FAFOT: @1.1875, 1/4sq
FAFC. 01625, %850

FA/FOT: @1.1875, 1/4sq
FAFI0: 21.625, 3/8sq

FA/F12: @2.375, 58 50
FAF14: @2.375, 585

FAF12: @2.375, 58 59
FA/F14:@2.375, 58 sq

FAF12: @2.375,588q
FAF14: 22.375, 98

Maximum diameter

FAFOS: ©0.875, 1/4 X316

FAFOT: @1.25, 1/4 X 316

FAF12: ©2.50. 58X 7/18

FAF12: @2.50. 58 X7/16

FAF12:02.50, %8 X7/16

o and ety | oy | FAFIC.O178, JBX 14 | FAF1%:0250,58X 716 | FAFIZ0R50,58XT/16 | FAF148250, 58X 1716
Maximum diameter SRS FAVFOT: 230, 8X 7 FAF12: @64, 18X 11 FAF12: @64, 18X 11 FAF12: @64, 18X 11
bore and key, mm e FAFI0: 342, 12X 8 FAFI4: 264, 18X 11 FAF14: 064, 18X 11 FAF14: 264, 18X 11
Maximum square F‘};’E‘{% Ul (1_ sa) FAFO7: 2559 (1 50 FAF12 45sq(1 7560 | FAFI2:455q(175sg) | FAF12:455q(1755q)
drive, rmr (in.) EAFI0 B e Asq’sq) FAF10:35sq(1.41sq | FAF1%45sq(175sq) | FAFI245sq(1.75sq | FAF1445sg(175sq)
; i FAFDS: @27 (1. . ,

Mapximum double ‘D Bl FAVFOT: 2136 (1.44) FAF12: 064 2.50) FAF12: 064 2.50) FAF12: @64 2.50)
stem, mm fin, P FAFF10: @50 (2.00) FAF14: 264 250) FAF14: @64 2.50) FAF14: 064 (2.50)

| AF10: @50 2.00)

Handwheel data by model
Parameter axb-1 b2 [ Qb3 | ome | b5
Gear ratic, handwheel 200 200 276 276 276
Hancwheel efficiency 26% 26% 262% 26% 26%
Handwhes! diameter, mm (n) 760 7%@) 190 7.5 190 (.5 19075
Hangwheel tums for S0° 50 50 70 70 70
Handwhee! shaft hex drive, mim (in) 16063 6(063) 16 (0.63) 16 (0.69) 16 0.63)

Weights

Weight, kg (o)
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MXb LB linear drive actuators

A linear base (LB) can be added to MXb actuators to meet the demands of the choke and control valve
markets. Two sizes, LB1 and LB2, are available to handle thrust up to 109 kN (25,000 Ib).

Linear base advantages

The easily assembled mechanical base converts actuator torque to linear thrust. The standard A1 base is
used to accept the valve thrust component, and both the LB and A1 bases are available with 1SO flanges.

LB1 and LB2 bases can be ordered with the optional “EN” base for stem protection to EN 15714,
Electric Actuators for Industrial Valves requirements. They are also ATEX 94/9/EC compliant.

MXb units with linear base (LB1)
FA/F10 mounting base and a maximum stroke of 121 mm (4.77 in.)

Modulating thrust 60 Hz linear speed

kN
MXb-05 3.561 5 1,424 10.82 25.05 12 80 30.18
MXb-05 18 4.080 3 653 249 5.87 3.00 7.07
MXb-05 18 4.080 3 653 3.57 8.42 4.30 10.14
. MO05 18 4,080 7 1,632 5.56 13.11 670 | 1580
ME-C5 18 4,080 7 1,632 7.02 17.03 870 | 20,51
MXb-05 12 4,351 8 1.740 4.23 9.98 5.11 12.03
Mb-05 22 1,986 4 793 1.00 235 120 2.83
MXD-05 32 4,986 4 798 1.41 3.33 1.70 4.01
MXb-03 32 4,986 ] 1.994 224 528 270 | 8.37
MXb-03 22 4,986 9 1,994 2.91 6.85 3.50 | 8.25
MXb-10 35 7.938 14 3175 10.62 25.05 12.80 30.18
MXb-10 4 0,273 7 1,484 2.49 5.87 3.00 7.07
MXb-10 41 2273 7 1,484 357 8.42 430 10.14
MXb-10 41 9,273 16 3,709 5.56 13.11 6.70 15.80
B MXb-10 49 3.273 16 3,709 7.22 17.03 870 20.51
| MXb-10 43 9,700 17 3,880 4.23 2.98 5.11 12,03
B MBET0 | 50 11,332 8 1,813 1.00 2.35 120 283
MXE-10 50 11.332 5 1,813 1.41 3.33 1.70 401
MXb-10 50 11.332 20 4,533 2.24 5.28 270 6.37
MXb-10 50 11.332 20 4,533 2.91 6.85 3.50 8.25

MXb units with linear base (LB2)
FA/F14 mounting base and a maximum stroke of 121 mm (4.77 in.)

kN

0 : 24.29

[ MXb-20 44 9883 ig 3.953 3.24 7.63 380 9.20
NXb-20 &0 71,250 g 1,800 251 685 350 8.5
MX5-20 50 19260 | 20 4500 340 10.37 530 12.50
NIXB-20 50 11,250 20 4,500 573 13.50 6.90 6.7
MXb-20 56 12.493 8 1,999 1.08 254 1.30 307
MXb-20 56 12.493 22 4.997 1.66 3.91 2.00 472
MXB-20 56 12,493 2 4,997 2.16 5.09 260 6.13
NMXb-40 77 17.250 31 6.900 855 20.16 10.30 2429
MXb40 & 19,156 L2 7,662 324 7.63 390 9.20
MXb-40 % 22,000 16 3520 297 635 350 825
MXb-20 %8 22,000 39 8,800 440 10.37 5.30 12.50
NIXb-40 o8 22.000 39 8,800 573 13.50 6.90 16.07
M40 109 24,431 7 3,909 .08 2.54 130 | 307
MXD-40 109 24431 43 9.772 1.66 351 200 | 472
MXb-40 109 24,431 % 9.772 2.16 5.00 260 | 613

Charts shown wath LB ihrusts and actuator ‘crques caicuiated at a modutating rate of 100 stans per hour.
Contact factory for other modularng rates up to 1,800 starts per hour.

28 Flowserve.com



QXMb multi-turn or @QXMb LB linear actuators

The industry-leading features of the QXb quarter-turn actuator
are available in a limited multi-tum version, the QXMb smart
electric actuator. It's designed for short-stroke, light-torque,
rising stem valve applications such as choke or control valves.

The QXMb absolute encoder employs system-on-chip
technology using a contactless magnet that excites Hall effect
devices. This provides redundant, 12-bit resolution over 20
turns, resulting in a resolution of 2.2°.

A linear base (LB) also can be added to QXMb actuators to
convert actuator torque to linear thrust. The QXMb actuator
fitted with the A1 and LB1 bases will meet the majority of
requirements for smaller choke and control valves.

Technical specifications

The QXMb actuator is available for up to 20 turns with

increased speed ranges from 2 to 24 rpm. When combined

with faster speeds, torque ranges are consistent with the

speeds required for limited linear travel. Additional features

and options include:

* Available with an *H” high-torque motor or “L” low-
torque motor to offer a broad torque and speed range from
24 Nm (18 ft-Ib) to an industry-leading 337 Nm (250 ft-lb)

» The motors have H class insulation as standard and are
rated to IEC 34 as $2-15min at 40%.

s An A1 base can be attached to the QXMb actuator for
travel up to 70 mm (2.76 in.).

Time to close, s

Actuator model
6.5 tums 20tums

QAMB-1 3 136 100 130 400

[ QXMb-2 g 339 250 195 600

QXMb-1.L T 6 61 45 85 200

QXMb-1/L 12 65 48 23 100

QXMb-1/L 18 45 23 22 67

QXMb-1/L T 2 30 2 16 50

QXMb-17H ) 122 90 65 200

QXMb-1/H 12 106 78 33 100

QXMb-1:H 18 75 55 2 67
QXMb-1/H i 24 52 38 16 0

QXMb units with linear base (LB1)
FA/F10 mounting base

Thrust (on-off/modulating)

OXMb-1 22xé 40 9,065 02 0.47 26 1.02

[ oMo 3 32x10 33 7418 05 118 65 26
OXMo-1/L 6 3oxd 14 3173 04 0.94 26 102
OXMb-17L 6 32x10 12 2,596 1 236 85 26
QMb-1L 12 204 12 2,720 0.8 1.89 76 3
QMb-17L 12 32x10 10 2226 7 2.72 76 3
QXMb-1/L 18 204 8 1,813 12 .83 76 3
QMb-1/L 18 32310 7 1,484 3 7.07 76 3
QMb-17L 24 30x4 3 725 16 377 76 3

T QMb-1 24 32x10 3 593 T4 9.43 76 3
QMb-1.H 5 324 14 3173 04 0.94 % 102
OMb-1/H 6 32x10 12 2,596 1 236 85 26
QXMb-1H 12 20xd 12 5720 08 189 76 3
QMb-1/H 12 32x10 10 2,226 2 472 76 g
QXMb-1H 18 304 ) 1,813 12 2.83 76 3
QXMb-1/H 18 32x10 7 1,484 3 7.07 76 |
QXMb-1/H 24 30x4 3 725 16 3.77 76 )
OMb-1/H 24 3210 3 593 4 9.43 76 3
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Couplings

MXb

Thrust drive couplings
e Type Al - Alloy bronze (thrust)
¢ Type A1E - Extended bronze nut

¢ Type LB linear bases - Type LB1 for

control and choke valve applications
(see pages 28 and 29 for more
information)

Torque-only drive couplings

* Type B4 - Standard steel bushing

¢ Type B4E - Extended steel bushing

¢ Type B1 - Large fixed-bore keyway
steel bushing (SO 5210)

s Type BL - Splined steel bushing for
rising rotating stem valves

QXb

Thrust drive couplings
Type A1 - Alloy bronze (thrust)
Type A1E - Extended bronze nut

Torque-only drive couplings

Type B4 - Standard steel bushing
Type B4E — Extended steel bushing
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Technical details

Components and controls

MXb and QXb actuators are designed for the operation of
on-off and modulating valves. They may include the following
components and controls:

o Absolute encoder
¢ Electronic control
» Electronic torque sensor
e Handwheel for manual operation
o LCD screen with 240x160 pixel resolution
e | ocal control switches
e Protection and monitoring package
» Reversing motor contactor
s Three-phase electric motor (MXb)
- Brushless DC motor (QXb)Valve interface bushing
e Worm gear reduction
Everything is contained in an enclosure sealed to NEMA 4, 4X,

6 and IP68. XP enclosures can also be provided when
required.

All MXb and QXb actuators comply with applicable European
Directives and exhibit the CE and UK CA marks.

Power transmission and lubrication

All mechanical gearing components are bearing supported,
and final drive (output) consists of a hardened alloy steel
worm and alloy worm gear.

All gears are immersed in an oil bath lubricated with a
synthetic oil designed specifically for extreme pressure
and worm gear transmission service. Special lubricants
are available for operation in temperatures below
-30°C (-22°F).

Lubrication and temperature range

Synthetic brand

Standard lubrication: ,
-30°C to TO°C (-229F to 158°F) MobigiSiCiSe
|
Optional food-grade lubrication:
t
| -80°C to 70°G (-22°F to 156°F) Do Mapisota

Motors

MXb — three-phase ACV: The MXb actuator's motor is
a three-phase squirrel cage design that is specifically made
for the MXb actuator. It complies with EN15714-2 (ISO
22153) and IEC 34, S2-15min (as standard) duty cycle at a
rate of B0 starts per hour at a rate up to 600 starts per hour
at 30% of rated torque.

QXb — brushless DC motor: The QXb motor is unique
to quarter-turn electronic valve actuators. It is a brushless DC
motor specifically designed for QX series actuators and
complies with IEC 34, S2-15min duty cycle at 40% of rated
torque.

Both MXb and QXb motors are true balt-on designs with a
quick-disconnect plug that can be changed rapidly without
sacrificing motor leads. They are equipped with a solid-state
motor thermistor to prevent damage due to temperature
overloads.

On-off modulating options

|« AMXD units: Standard insulation dlass is F to [EC 34,
All QXb units: Standard insulation class is H to IEC 34.
S4-50% for stated operating times is 100 to 600 starts per hour.

e For MXb units with SSMR and all QxXb units: 600 to 1,200 starts
per hour; IEC 34, $4-50% is 1,200 starts per hour.

Motor voltages

The MXb and QXb actuator motors permit a global range
of voltages. They can be built to operate at any one of the
following voltages:

Product | Phase/frequency | Application voltage

208, 220, 230, 240. 380, 440,
Mxp | reephase. 60Hz | 4en g0, 575
| Three-phase, 50 Hz | 380. 400, 415, 440
; VDG 2410 48
Single-phase, B0 Hz | 110, 115, 120, 240
| QXb Single-phase, 50Hz | 220 to 250
208, 220, 230, 240, 380, 440,
Three-phase, 0Hz | 454" 480 550, 575, 600 ]
Three-phase, 50Hz | 220, 380, 400, 415, 440,525 |
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Technical details (continued)

Electronic control modules

Non-intrusive

MXb and QXb actuators are non-intrusive, which means that
all set-up and configuration is possible without removing any
covers and without the use of any special tools.

Set-up is performed in clear text languages; no icons are
used. It's also performed through its 2D menu structure,
easy-to-use navigation via the use of the rotary menu knob
for up and down movements, and the black open/close
switch for selection, forward or backward movements
through the menus.

Double-sealed terminal compartment and
terminal block

All customer connections are located in a terminal chamber
that is separately sealed from all other actuator components,
via O-ring double sealing. Site wiring doesn't expose actuator
components to the environment. The internal sealing within
the terminal chamber is compliant with NEMA 4, 6 and IP68

to a minimum of 96 hours at 15 m.

Connections can be installed without power and still provide
anti-condensation properties instead of relying on a heater
to prevent condensation, which requires power, even during
early installation.

The terminal block includes screw-type terminals: three for
power and 54 for control. Customer connections are made
via conduits located in the terminal housing.

Model Three standard conduit openings
{NPT threads standard)
{2) - 1.25 in. NPT (standard) ‘
MXb (1) = 1.5 in. NPT (standard)
(1) = 1.0in. NPT {optional) |
- (3)- 1.00in. NPT (standard)
(1) - 1.25 In. NPT (optional)

Note: Ceriified metric conduit adapters are available upon request.
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Controls

MXb contactor and QXb solid-state controls include power
and logic circuit boards and a motor controller that performs
as the motor reverser, all mounted to a steel plate and
attached in the control compartment with captive screws.

Allinternal wiring is flame-resistant, rated to 105°C (221°F),
and UL/CSA listed.

The controls are housed in the actuator control panel (ACP)
cover, and the logic module uses solid-state Hall effect
devices for local communication and configuration.

A 240x160 pixel resolution LCD is included to display valve
position from O to 100% Open along with the current
actuater status.

¢ Red and green reversible LEDs are included to signal
‘Opened’ and 'Closed’.
e Ayellow LED indicates “Valve Moving”.

¢ Ablue LED shines when the Bluetooth feature is recognized
by an external Bluetooth L E-enabled device.

¢ A white LED turns on for “Overtorque Fault” or “Torque
Seated”.

A lockable "Local-Stop-Remote” switch and an “Open-Close”
switch are included for local valve actuator control.

Using the rotary knobs and LCD screen, MXb and QXb
actuators are configurable in 11 languages: Bahasa
Indonesia, English, French, German, Italian, Katakana,
Mandarin, Portuguese, Russian, Spanish and Turkish.




Status (S) contacts for remote indication
Four latching status contacts rated 250 VAC, 5A and 30

VDG, 5A are provided for remote indication of valve position, “Closad” valve closed (0% OPENY

configured as 1-N/O and 1-N/C for both the open and “Cpenad” Valve open “(100% OPEN)"

closed positions. . l
P “Closing” | Valve closing

The contacts may be configured in any of the selections “Opering” ! Valve opening

depicted in the “Actuator Status Message” column. -5t r AR Siepied I Tavel

“Valve Moving” Either direction

5 — AL”
5 Amps @ 250 VAC 5A @ 30 VDC -l LLocal Selected Red selector knob in “LOG,
“Motor Overtemp” Thermistor range exceeded
Note: The coniacss are raied 5.0 A at 230 VAC, 30 VDC. The toal - " e e
combned current thraugh all four staus contacts must nct excesd 8 A Overtorque Torque exceeded in mid-iravel

“Manual Override” Actuator moved by handwhesl

“Valve Jammed” Valve can’'t move

“Close Torgue SW" Torque switch trip at "“CLOSED”

“Open Toraue SW~ Torgue switch trip at "“OPEN"

“Local Stop/Off” Ped selector knch at “STCOP”

“_ost Phase” I One or more of the incoming supply lost
“ESD Signal” Signal aciive

“Close Inhibit” Close inhitit signal active

"Open.lnhibit" Open inhibit sig;nai active

“Anaiog IP Lost” 4-20 mA not present

“Remcte Selected”

“Hardware Faifure”

“Network Controfled”

Ped selector in “REMOTE”
Indication

Permits relay control via CDC. FF. or
other network driver

“Function” LimiGuard circuit protection activated
“Mid-Travel” Valve posiiicn. 1 10 $9% open

P | CSE station in LOCAL or STOP and
CSE Control controls actuator

"PS Active” Partial stroke test in operation

“PS Passed” PS test complete and successful

“PS Falled Target”

PS test did not achieve target value

"PS Falled Refurns” ! PS test did not reiurn to start position
“PST ] Partial stroke. active if "PS” configured
“Run Load Alarm” Single phase only
" ; Open torcue swiich tri

DPTS Open (ogen “orue seat or o':p)en overtorque)
= o Close torgue swiich tri

DPTS Close {close torque seat or cfz)se overtorque!

Limitorque MX and QX Series B Smart Electric Actuators 33



ity )

=

S P e 2 P P o S

B

—1®

Technical details (continued)

Monitor relay for remote indication Speed control
A standard monitor relay trips when the MXb or OXb actuator ~ MXb and QXb actuators permit operational speeds in either
is not available for remote operation. Both N/O and N/C Open and Closed directions to be set independently. They also

contacts are included, rated 250 VAC. 5 A and 30 VDC, 5 A. have an industry-leading span for the optional two-speed timer.

The monitor refay is hard-set for lost phase, valve jammed and
motor overheating. but can be additionally configured for local
knob movement. over-torque, inhibits active or ESD active.

MXb speed control

A yellow LED blinks when the monitor relay is active. An

operator can disable the monitor relay. 1.0t020s 1.0t0200s
(0.5 s increments) [ (1.0 s increments)

Monitor relay AC

5A @ 250 VAC (resistive) 5A @ 30 VDC (resistive)

QXb speed control

Remote control
Discrete remote control {user supplied) may be configured as

two. three or four wires for Open-Stop-Close control.
| 1.0t020s 1.0t0200s
Remote control functions may be powered by external 24 QXb-7 Ss 20s - 0s5s - (10s
VDG, 110 VAC, or the actuator’s internal 24 VDC supply or | incromernts) IngEe)
optional 110 VAC supply. The internal supglies are protected [ 10t20s 1.01t0 200 s
against over-current and short-circuit faults and utilize optical QXp-2 | 8s 30s _ 05s - 10s
isolation to minimize electromagnetic interference. | increrrenis) increments) |
Discrete control provides isolated commons for up to three | 10to20s i O,to Ay
. QXb-3 16s 60s ©5s 10s
selections. increments) increments)
1.0t020s 1.0t0 200 s
Qxb-4 30s 120's 05s 1.0s
incremeanis) increments)
5.0 VAG/VYDC maximum *OFF* 24VDC + 2 mA
10t020s 1010200 s
. - QXb-5 60 s 120s 05s 10s
19.2 VACADC minimurm ‘ON 110 VAC + 10 mA incremens) increments)
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Software

Limitorque LimiGard

A dedicated circuit to prevent undesired valve operation in
the event of an internal circuit fault or erratic command signal
is included as standard on each MXb and QXb actuator.

¢ A single-point failure will not result in erratic actuator
movement nor will an open or short circuit in the internal
circuit board logic energize the motor controller.

¢ The command inputs are optically coupled and require a
valid signal pulse width from at least 250 to 350 ms to
either tum on or off.

¢ [n the event of an internal circuit fault, an alarm is signaled
by tripping the monitor relay and through LCD indiication.

e The control module also includes an auto reversal delay to
inhibit high-current surges caused by rapid motor reversals.

Phase detection and correction (three-phase)
A phase correction circuit is included to correct motor
rotation faults caused by incorrect site wiring or phase
switching in the event of a power outage.

¢ The phase correction circuit also detects the loss of a
phase and disables operation to prevent motor damage.

e The monitor relay will trip and an error message is displayed
on the LCD screen when loss of phase occurs.

Multi-mode remote control

The MXb and QXb actuators are the first smart actuators
that can be configured for multi-mode remote control,
which permits discrete wiring for:

e Two, three or four wires, or network (Fieldbuses) for
Open-Stop-Close control

» Response to the last signal received

The actuators can also distinguish analog control for
modulating applications.

Emergency shutdown (ESD)

The emergency shutdown (ESD) has up to three configurable
inputs for ESD. The ESD signal(s) can be selected to
override any existing signal in order to actuate the valve to

its configured emergency position. Provision for an isolated
commeon is standard.

Inhibits

The MXb and QXb actuators have standard provisions for
inhibit movernent and also contain up to three configurable
inputs. Provision for an isolated common is also standard.

Valve and actuator position sensing

Valve position is sensed by an 18-bit, optical, absolute
position encoder with redundant position-sensing circuits
designed for BIST.

The BIST feature discerns which failures will signal a
warning only and which require a warning plus safe
shutdown of the MXb or QXb actuator.

Open and closed positions are stored in permanent,
non-volatile memory. The encoder measures valve position
at all times, including both motor and handwheel operation,
with or without power present, and without the use of

a battery.

» The absolute encoder is capable of resolving +7= of output
shaft position over 10,000 output drive rotations.

» This design permits continuous monitoring of valve position
during motor and handwheel operation.

» The encoder is 100% repeatable and requires no backup
power source for operation.

e QOutput is used to control the open and closed valve

positions and measure and report valve position, as well
as provide local and remote position feedback.

e Positioning accuracy is better than 99% for valves requiring
50 or more turns.
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Technical details (continued)

Exterior corrosion protection

As standard, MXb and QXb actuators are coated with a
high-durability polyester powder coat designed for exterior
exposure, providing excellent gloss retention and resistance
to color change. Optional coatings that are suitable for
exposure to an ASTM B117 salt spray test for 2,000 hours
are available.

Manual operation

A metal handwheel and declutch lever provide for manual
operation. Changing from motor to manual operation is
accomplished by engaging the declutch lever. Energizing the
motor returns the MXb or QXb actuator to motor operation.

* The lever can be padlocked in either motor or manual operation.

¢ Optional configurations for handwheels are available.
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Factory testing
Every MXb or QXb actuator is factory tested to verify rated:

¢ Control power supply

* Customer inputs and outputs
» Direction of rotation

* Handwheel operation

® LCD and LED operations

® Local control

» Microprocessor checks

¢ Motor current and thermistor
* Output speed and torque

¢ Position-sensor checks

e Valve jammed function

Design life and endurance testing

* AWWA C542-16 - "Electric Motor Actuators for Valves and
Slide Gates” — 5,000 cycles with confirmation of specified
torgue and position accuracy.

¢ Design life — One million drive sleeve turns under normal
operating conditions and approved ambient working
environments.

e Endurance — 50 million collective drive sleeve turns of
endurance testing were performed for proof of design.



Optional features

Analog position transmitter

Voltages or currents Maximum/minimum

A non-contacting, internally powered, electrically isolated for APT/ATT external load — APT/ATT

position transmitter can be included with the MXb or QXb R

actuator to provide a 4-20 mA or 0 to 10 VDC signal that is 420 mA L
750 ohms for 99% accuracy

proportional to the valve's position. ! |
ini 99,99
0to10VDG 1,000 ohms minimum 999/‘:accuracyJ

| 2,700 ohms minimum—89% accuracy

Analog torque transmitter

A non-contacting, internally powered, electrically isolated
torque transmitter can be included to provide a 4-20 mA or O
to 10 VDC signal that is proportional to rated output torgue.

Modutronic option

Voltages or currents
A controller that alters valve position in proportion to a 4-20 for modulation
mA analog command signal can be ordered with the MXb
or QXb actuator. 490 A 470 ohms —99.9% accuracy

750 ohms for 99% accuracy

1,000 ohms minimum—g9.9% accuracy
2,700 ohms minimum—=99% accuracy

e Positioning is accomplished by comparing the cormmand

signal to a non-contacting interal position feedback. 0to 10 VDC

o An automatic pulsing feature to prevent overshoot at the
setpoint is included.

e Proportional bands, deadband, signal polarity, motion inhibits
time and fail are adjustable using the local control mode of
configuration.

* Deadband is adjustable to +/- 0.5% full span.

Relays for status and alarms R” contact and e and DC ratings

AC ratings

Up to four additional latching output contacts rated 250
VAC/30 VDG, 5 A and configurable to represent any actuator
status in either N/O or N/C state are available. The contacts
are rated 5.0 A at 250 VAC, 30 VDC. The total combined
current through all four status contacts must not exceed 8 A.

5.0 Amps @ 250 VAC 5A @ 30 VDC (resistive)
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Global certifications

Weather-proof, submersion and corrosion ratings

Model Weather-proof/submersion Optional corrosion resistance
Enclosure rating Rating Certification Rating

IEC 60529 Protection Code IP66, IP6S IP68: 15 m for 96 hours
USA and Canada, NEMA 3, 4, 6 NEMA 6: 20 ft for 24 hours
| IEC 60529 Protection Code IP66, IP68 IP68: 15 m for 96 hours I

Qb C5-m optional
| USA and Canada, NEMA 3, 4, 6 NBMA 6: 20 ft for 24 hours

C5-m optional 2,000 hours to ASTM B117-16

2,000 hours to ASTM B117-16 ‘

Standard hazardous global certifications

Temperature rating

XP classification

Standard Low ambient

Class | Division 1 Groups C& D T4
A Gl Dvion 1 Growps F&.GT4_| BPOS 46 | SOC < T,g=40°C
(US) |Class!Division 1 Groups B, C&D T4 P68 R E e = o
Class ll Division 1 Groups E, F & G T4
Ex db IIB T4 -B60°C < T, < 40°C
MXb IECEX Ex db IIB or IIC T4 :ﬁgg 20°C < T, < 65°C N/A
Ex db eb IIE or IIC T4 N/A
I12GExdbhIBT4 Gb -60°C< T, <40°C
ATEX 12 GExdbhlIB or IIG T6 Gb :E,gg 20°C < T, < 66°C N/A
12 G Exdb eb h IIB or IIC T6 Gb N/A
Class I Division 1 Groups C&D T6 o 5
ZY Class Il Division 1 Groups F & G T6 TypeIPSGéi X Bl S 0°C<T,,,<40°C
(US) | Class| Division 1 Groups B, C &D T6 = e NA
Class Il Division 1 Groups E. F & G T6
Class | Division 1 Groups C & D T6 o o
M Class Il Dnison 1 Groups F&GT6_| WPe8 6. X6 | SOC < Tg = 40°C
- < =
(Canada) | Class | Division 1 Groups B, C & D T6 1PES e N/A
xb Ciass Il Division 1 Groups E, F & G T6
Exdb IBT6 55°C< T, < 40°C
IECEx Ex db IS or IC T6 o 20°C £ T,pg £ 70°C NA
Exdb eb IIB or IIC T6 N/A
12 G Exdb h 1B T6 Gb B5°C< T, <40°C
ATEX 112G ExdbhIIB or IIC T6 Gb g 20°C < T, < 70°C N/A
12 G ExdbebhlIB or ICT6 Gb /A

Note: Consuit factory for additional giobal certifications.

European directives

All MXb and QXb actuator designs have been tested to
comply with pertinent EU Directives and are shipped with

the Declaration of Conformity listed in the Regulatory Section

of VAIOMO00071 and AlIOM0O0Q517.
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Vibration and seismic ratings

MXb/QXb actuators comply with EN 60068-2, MIL-STD-167-1A, and IEEE standard 344-2013.

| (Actuator functions after event)

Vibration levels

5 to 100 Hz sine sweeps, 0.75g 3 axes;
100 to 500 Hz, 1g 3 axes

Seismic levels
{Actuator functions after event)

sine sweeps, 3 axes, (Hz/Q): 1/0.5, 2-5/1

MXb
25 Hz 2g, 40 to 200 Hz 3g. sine dwell, 3 axes sine dwell, 3 axes, (Hz/G): 2/2, 2.5 to 35/3
sine sweeps, 3 axes, (Hz/G):
PV RZETIEZE 75, O S 100.4, 110 2/0.410 0.8, 2 0 5/0.8 t0 2, 5 to 5072
b

25 Hz 2g, 40 to 200 Hz 3g, sine dwell, 3 axes

sine dwell, 3 axes, (Hz/Q): 2/1.4, 2.5/2.3, 3.5/3.2, 4/4, 5-35/5

sine beats (Hz/g): 3.5/4.7, 4/5.4, 5/6.4, 6.3/8.2, 80 35/10

Emissions and immunity standards

Three-phase/single-phase ACV or DCV actuators comply with all pertinent requirements of Class A service categories

listed below.

EN 301 489-1 V2.2.0 {2017), EN 301 489-17 V3.1.1 (2016-11) and EN 61326-12013

Method

EN 5§5032: 2012, AC:2013

Lavel

30 to 230 MHz 50 dB uv/m (quasi-pk)

Radiated Enclosure EN 55011:2015, A1:2016 230 MHz to 1 GHz 57 dB uv/m (quasi-pk)
emissions @m[of) EN 55011:2009, A1:2010 1103 GHz 56 dB uV/m (average)
CFRA7 Part 15 3106 GHz 60 dB pV/m (average)
79 dB LV (quasi-pK)
EN 55032:2015 0.151t00.5 MHz
! ?r’r:::gf: ACpower | EN55011:2009, A1:2010 Sg;’: “\\I/(ﬁ::%%
CFRA47 Part 15 ] 0 MHz H :
| 05103 60 dB pV (average)
[ e - Contact: Direct +1 KV, 2 KV, +4 kV
djsc°s 2l R EN 61000-4-2:2009 Alr +D KV, +4 KV, +8 KV
'a’gE HCPNCP Contact: Indirect +1 KV, £2 KV, 24 kV
: 80 MHz to 1.0 GHz 10 Vims/m @ 80% AM, 1 kHz
Radiated RF Eﬁfﬁéﬁz‘fﬂf EN 61000-4-3:2006,
_ susceptibility (window side only) A1:2008, A2:2010 1.0t0 6.0 GHz 3 Vims/m @ 80% AM, 1 kiHz
| Bectrical fast AC power EN 61000-4-4:2004, CDN injection +2 KV (5/50 ns @ 5 kHz)
| transientourst | DC power, VO A1:2010 Clamp injection +1 KV (5/50 ns @ 5 kiHz)
| AC power Differential mode +1 KV @ 1.2/50 ps (ine-ling)
Voltage surge = EN 61000-4-5:2006 Common mode +2 kV @ 1.2/50 ps (line-ground)
DC power, VO Common mode +1 KV @ 1.2/50 ps (line-ground)
| Conducted RF ! 3 Vits @ 80% AM, 1 kHz
bty AC/DC power, VO|  EN 61000-4-6:2009 150 kiHz to 80 MHz 20 MA max)
30 A/m @ 50 Hz
Magnetic a. Three mounting axes: X, Y, Z
immunity SIS SIS 60 s dwells and 60 s pulsed 30 A/m @ 60 Hz
'I 100% dip for 1 cycle
Voltage dips 3x dips @ 10 s interval 100% dip for 0.5 cycle
i i i
[ and intemupts AC power EN 61000-4-11:2004 50 Hz 60%d!pfor10cydes(200ms)
30% dip for 25 cycles (500 ms)

100% intermupt 250 cycles (5 s)
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