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1.0 INTRODUCTION 
 

1.1 Scope 
 

This report documents the test procedures followed to qualify GVO series actuator (2″ to 

54″ pneumatic/hydraulic) with similar seals arrangement for IP66M and IP67M, and the 

results obtained during Environmental testing performed on one GVO Linear Valve 

Operator for Emerson Process Management.  Testing was performed at Wyle 

Laboratories’ Huntsville, Alabama, Test Facility from November 2 through November 

24, 2012.  

 
1.2 References 

 Emerson Purchase Order No. 4125051593 

 Emerson Email dated October 30, 2012 

 Wyle Laboratories’ Quotation No. 542/055963-R1/MT, dated September 11, 2012 

 Wyle Laboratories’ Quality Manual, Latest Revision 

 ANSI/NCSL Z540-1, “Calibration Laboratories and Measuring and Test Equipment, 

General Requirements” 

 ISO 10012-1, “Quality Assurance Requirements for Measuring Equipment” 

 IEC 60529, Edition 2.1, dated 2001-2002 
 

1.3 Test Specimen Descriptions 
 

The specimen tested was one GVO Linear Valve Operator [hereinafter referred to in this 

report as the UUT (unit under test)].  The receipt inspection revealed that the UUT 

arrived at Wyle Laboratories with no serial number identification.  Wyle personnel 

assigned it Serial No. T70487-001 for traceability purposes only.  The UUT measured 

approximately 28″ (length) by 15″ (diameter) and weighed approximately 248 pounds.     
 
1.4 Summary 

The UUT, as identified in Section 1.3, was subjected to an Environmental Test Program 

that consisted of Protection Against Solid Foreign Objects (Dust-Tight) Test, Protection 

Against Ingress of Water (IP67M and IP66M) Test, and Protection Against Hazardous 

Parts Test in accordance with IEC 60529, Edition 2.1, dated 2001-2002.  The UUT was 

received at Wyle Laboratories on November 2, 2012.  The receipt inspection revealed the 

UUT was in good condition.  The UUT was configured in its operational condition 

throughout testing.  The operational condition is defined as being configured to have air 

pressure applied to the UUT to open and close the valve inside the UUT.  Wyle personnel 

provided facility air (approximately 50 psi) to operate the UUT.   The UUT was returned 

to Emerson Process Management at the completion of testing for the final post-test visual 

inspection and evaluation.  
 

The test results contained herein apply only to the GVO series linear actuator (size 2″ to 

54″ with similar seal arrangement to test unit in this report. 
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2.0 TEST PROCEDURES AND RESULTS 

 

2.1 Protection Against Solid Foreign Objects (Dust-Tight) Test 

 

One GVO Linear Valve Operator, as identified in Section 1.3 of this report, was subjected 

to a Protection Against Solid Foreign Objects (Dust-Tight) Test in accordance IEC 

60529, paragraphs 13.2 and 13.4, dated 2001-2002. 

 

The UUT was placed inside an enclosed Dust Test Chamber that measured approximately 

6′ (length) by 6′ (width) by 6′ (height) (216 cubic feet).  The required talcum powder 

concentration was 2 kilograms per cubic meter of the test chamber volume (measuring 

26.4 pounds).  A circulating fan was used to hold the talcum powder in suspension.  An 

electric blower was used to blow approximately three pounds of talcum powder into the 

enclosure every 60 minutes throughout the test to maintain the talcum powder 

concentration.  A vacuum pump was attached to the UUT in order to maintain a 

maximum depression of 2 kPa (20 mbar) to maintain the pressure inside the UUT below 

the surrounding atmospheric pressure.  The total duration of the test was eight hours. 

 

A post-test visual inspection and an operational check were performed to verify 

satisfactory post-test conditions of the UUT.  The UUT received approximately 50 psi of 

air pressure to move the UUT from its closed position to its open position.  No damages 

were noted.  No anomalies were recorded.  The UUT successfully met the Protection 

Against Solid Foreign Objects (Dust-Tight) Test requirements. 

 

Photographs of the test setup are presented in Attachment A.   The Instrumentation 

Equipment Sheet for the test setup is presented in Attachment B. 

 

2.2 Protection Against Ingress of Water (IP67M) Test 

 

One GVO Linear Valve Operator, as identified in Section 1.3 of this report, was subjected 

to a Protection Against Ingress of Water (IP67M) Test in accordance with IEC 60529, 

paragraph 14.2.7, dated 2001-2002. 

 

The UUT was configured in its operational configuration and immersed approximately 20 

inches (0.5 meters) in water for 30 minutes.  The UUT was operated at various times 

during the 30-minute exposure. 

 

A post-test operational check was conducted on the UUT.  No damages were noted.  No 

anomalies were recorded.  The UUT successfully met the Protection Against Ingress of 

Water (IP67M) Test requirements. 

 

Photographs of the test setup are presented in Attachment A.  The Instrumentation 

Equipment Sheet for the test setup is presented in Attachment B. 
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2.0 TEST PROCEDURES AND RESULTS (Continued) 

2.3 Protection Against Ingress of Water (IP66M) Test 

 

One GVO Linear Valve Operator, as identified in Section 1.3 of this report, was subjected 

to a Protection Against Ingress of Water (IP66M) Test in accordance with IEC 60529, 

paragraph 14.2.6, dated 2001-2002. 

 

The UUT was placed on an outside test facility and subjected to a water spray from a 

12.5 mm nozzle (IP6) at a rate of 100 liters/minute (211 pounds/minute) from a distance 

of at least 2.5 meters (8 feet), for a total duration of 3 minutes.  The UUT was operated at 

various times during the 3-minute exposure. 

 

A post-test visual inspection and an operational check were performed to verify 

satisfactory post-test conditions of the UUT.  No damages were noted.  No anomalies 

were recorded.  The UUT successfully met the Protection Against Ingress of Water 

(IP66M) Test requirements. 

 

Photographs of the test setup are presented in Attachment A.  The Instrumentation 

Equipment Sheet for the test setup is presented in Attachment B. 

 

2.4 Protection Against Hazardous Parts Test 

 

One GVO Linear Valve Operator, as identified in Section 1.3 of this report, was subjected 

to a Protection Against Ingress of Hazardous Parts Test in accordance with IEC 60529, 

paragraph 15.2, dated 2001-2002.  An Emerson Process Management email dated 

October 30, 2012, was used as a guide, detailing critical areas of test only.  See 

Attachment C for a description of the email. 

 

A 1.0 mm test wire was used to push against openings on the UUT that are specified in 

the above-referenced email.  The stop face did not fully penetrate through any opening.  

No damages were noted.  No anomalies were recorded.  The UUT successfully met the 

Protection Against Ingress of Hazardous Parts Test requirements. 

 

Photographs of the test setup are presented in Attachment A.  The Instrumentation 

Equipment Sheet for the test setup is presented in Attachment B. 
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3.0 TEST EQUIPMENT AND INSTRUMENTATION  

 

All instrumentation, measuring, and test equipment used in the performance of this test 

program were calibrated in accordance with Wyle Laboratories’ Quality Program, which 

complies with the requirements of ANSI/NCSL Z540-1 and ISO 10012-1.  Standards 

used in performing all calibrations are traceable to the National Institute of Standards and 

Technology (NIST) by report number and date.  When no national standards exist, the 

standards are traceable to international standards or the basis for calibration is otherwise 

documented. 

 

4.0 QUALITY PROGRAM 

 

All work performed on this test program was completed in accordance with Wyle 

Laboratories’ Quality Program. 

 

The Wyle Laboratories, Huntsville Facility, Quality Management System is registered in 

compliance with the ISO-9001:2008 International Quality Standard.  Registration has 

been completed by Quality Management Institute (QMI), a Division of Canadian 

Standards Association (CSA). 
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Photograph No. 1 

Protection Against Solid Foreign Objects (Dust-Tight) Test Setup 
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Photograph No. 2 

Protection Against Solid Foreign Objects (Dust-Tight) Test Setup 
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Photograph No. 3 

Protection Against Solid Foreign Objects (Dust-Tight) Test Setup 

(Post-Test Appearance) 
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Photograph No. 4 

Protection Against Solid Foreign Objects (Dust-Tight) Test Setup 

(Post-Test Appearance) 
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Photograph No. 5 

Protection Against Ingress of Water (IP67M) Test Setup 
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Photograph No. 6 

Protection Against Ingress of Water (IP67M) Test Setup 
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Photograph No. 7 

Protection Against Ingress of Water (IP66M) Test Setup 
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Photograph No. 8 

Protection Against Ingress of Water (IP66M) Test Setup 
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Photograph No. 9 

Protection Against Hazardous Parts Test Setup 
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Photograph No. 10 

Protection Against Hazardous Parts Test Setup 
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Photograph No. 11 

Protection Against Hazardous Parts Test Setup 
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Photograph No. 12 

Protection Against Hazardous Parts Test Setup  
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