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1.0 INTRODUCTION 
 
Objective: - The purpose of this solicitation was to perform forensic evaluation and 
documentation of six (6) pressure relief devices (PRDs) to evaluate the functionality of each 
valve. 
 
1.1 Technical Approach 
 
In this project, six PRDs labeled 08H127-1, 08H127-2, 08H127-3, 08H127-Exemplar, 
08H127-4 and 08H127-5 were examined. The valves were visually documented and 
radiography was utilized on all six valves to document and attempt to visualize the 
internal conditions. The PRDs labeled as 08H127-1, 08H127-2, 08H127-3, and 08H127-
Exemplar have a nominal set pressure rating of 150 psi (Note that 08H127-3 is missing a 
data plate but it is Packer’s understanding that it has the same nominal set pressure as the 
08H127-1, -2, and -Exemplar). These four (4) valves were manufactured by Kunkle.  The 
PRDs labeled as 08H127-4 and 08H127-5 have a nominal set pressure rating of 250 psi. 
Packer was not provided with an exemplar valve comparable to the 08H127-4 and 
08H127-5 PRDs. These two (2) valves were manufactured by Herose.  Following visual 
inspection, documentation, and radiography, all six valves were tested to determine their 
actual relief pressures.   
 
2.0 GENERAL DOCUMENTATION OF THE PRDs 
 
2.1  Visual Documentation and PRD Specifications 
  

1) PRD – Labeled : 08H127-1 (Kunkle) 
 
The PRD labeled 08H127-1 is as shown in Figures 1 to 14. The following markings 
were observed on this PRD.  

 
• Kunkle valve div 
• Assembly by LAM Valves inc Houston Tx 
• Mod: 912BFEMO1-KE 
• SET:150 Psi  CAP: 974 SCFM 
• Size : 1  
• S/N : I-80283-1B 
• Factory appointed by assembler 
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2) PRD – Labeled : 08H127-2 (Kunkle) 
 
The PRD labeled 08H127-2 is as shown in Figures 15 to 24. The following 
markings were observed on this PRD.  

 
• Kunkle valve div 
• Assembly by LAM Valves inc Houston Tx 
• Mod: 912BFEMO1-KE 
• SET:150 Psi  CAP: 974 SCFM 
• Size : 1  
• S/N : I-80283-1A 
• Factory appointed by assembler 

 
3) PRD – Labeled : 08H127-3 (Kunkle) 
 
The PRD labeled 08H127-3 is as shown in Figures 25 to 35. There was no marking 
found on this PRD.  

 
4) PRD – Labeled : 08H127-Exemplar (Kunkle) 
 
The PRD labeled 08H127 (exemplar) is as shown in Figures 36 to 48. The 
following markings were observed on this PRD.  

 
• Kunkle valve div 
• Assembly by LAM Valves inc Houston Tx 
• Mod: 912BFEMO1-KE 
• SET:150 Psi  CAP: 974 SCFM 
• Size : 1  
• S/N : I-28450 
• Factory appointed by assembler 
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5) PRD – Labeled : 08H127-4 (Herose) 
 
The PRD labeled 08H127-4 is as shown in Figures 49 to 61. The following 
markings were observed on this PRD.  

 
• CH1300EG  
• 1/4NPTF 
• 1.4301  
• PN 40 
• CE0045 
• CH1320L0 
• TUV.SV.99.836.6.D/G.0.66 
• 05.04        250 psi 
• TYP 06474.O2 – 196 ºC 
• RG5 
 

6) PRD – Labeled : 08H127-5 (Herose) 
 
The PRD labeled 08H127-5 is as shown in Figures 62 to 73. The following 
markings were observed on this PRD.  

 
• CH1367EG  
• 1/4NPTF 
• 1.4301  
• PN 40 
• CE0045 
• CH1323L0 
• TUV.SV.04.836.6.D/G.0.66 
• 11.04        250 psi 
• TYP 06474.O2 – 196 ºC 

 
Data sheets for both the Kunkle type 912 PRD and the Herose Type 06474 PRD are 
included as Appendix A. 
 
2.2 Radiographic Inspection of PRDs 
 
The Radiograph images of all PRD’s are included in Appendix B. For valves 08H127-1, -
2, -3, -Exemplar, the following information was acquired from the manufacturer, Kunkle 
Valve: 
 
Spring wire diameter = 0.192 inches 
Free length of spring = 2.19 inches 
Coil Count  = 5 active, 2 inactive 
Spring rate  = 372 lb/inch 
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Based on the radiograph images various dimensions were estimated as shown in Table I.  
Scatter and other effects make the estimated dimensions from the radiographs inexact but 
it can be seen that the estimated wire diameter agrees reasonably well with the value 
provided by Kunkle.  Thus the other dimensions are expected to be reasonable estimates 
of the actual values as well.  
 

TABLE I 
PRD Dimensional Measurements 

Values Estimated from Radiograph Images are Shaded 
 

PRD Overall 
Length 

Wire 
Diameter 

Coil 
Diameter 

Mid-Coil 
spacing 

Working 
Height 

Solid 
Height 

08H127-
Exemplar 

8.775 0.181 0.986 0.333 2.027 1.235 

08H127-1 8.767 0.180 0.988 0.304 1.789 1.176 
08H127-2 8.799 0.183 0.984 0.297 1.796 1.224 
08H127-3 8.761 0.202 1.003 0.288 1.823 1.321 
08H127-4 4.387 0.061 0.405 0.121 0.938 0.538 
08H127-5 4.393 0.063 0.407 0.120 0.950 0.552 
 
 
3.0 PRESSURE TESTING 
 
Each of the six valves was installed on a pressure vessel.  Pressure was applied using air 
(up to approximately 160 psig) and then additionally using compressed nitrogen as 
necessary.  When any particular valve opened/relieved, the pressure was allowed to 
reduce until the valve reseated and then pressurization was repeated two more times (i.e. 
a total of 3 relief cycles).  Some valves did not open in which case the testing was aborted 
for safety reasons.  Each test was video taped. 
 
4.0 RESULTS & DISCUSSION 
 
Based on dimensions estimated from the radiographs, the data provided by Kunkle, and 
the presumption that valve 08H127-Exemplar was properly set at 150 psi nominal relief 
pressure, estimates of the current spring force and opening pressures for valves 08H127-
1, -2, and -3 were made  These results are given in Table II.  Because no exemplar was 
provided for 08H127-4, and -5, equivalent estimates could not be made for those valves.  
It is noted, however, that the springs on 08H127-4 and -5 both appear to be compressed a 
very similar amount and thus their opening pressures would also be expected to be 
similar. 
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TABLE II 

Estimated Spring Force and Opening Pressure of the PRD’s 
 

PRD Spring 
Working 

Height (in.) 

Estimated Spring 
Force (lb) 

Estimated Opening 
Pressure (psig) 

08H127-
Exemplar 

2.027 61 150 

08H127-1 1.789 149 369 
08H127-2 1.796 147 363 
08H127-3 1.823 137 338 

 
 
The results of the pressure tests are presented in Table III and the associated graphs 
showing pressure vs. time are given in Appendix C.  Packer Engineering was not 
provided details regarding the actual installation and usage for the valves that were tested.  
While the allowable variance in opening pressures for PRDs is dependent upon their use 
and installation conditions, a general rule is that PRDs are allowed a 10% over pressure 
beyond their rated value in order to open fully.  This 10% over pressure value is also 
reflected in Table III.  Detailed discussion of the results presented in Table III and 
possible reasons for these results are given in the conclusions section. 
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TABLE III 
Pressure Test Results 

 
PRD Marked 

Opening 
Pressure 

(psig) 

Marked Opening 
Pressure plus 

10% 
(psig) 

Estimated 
Opening 
Pressure 

(psig) 

Actual full 
opening 

pressure(s) 
(psig) 

Opened Within 
Marked Opening 

Pressure Plus 
10%? 

Comments 

08H127-
Exemplar 

150 165 150 156, 161, 160 Yes  

08H127-1 150 165 369 334, 310, 310 NO  
08H127-2 150 165 363 Failed to open NO Max pressure = 378 
08H127-3 150* 165 338 Failed to open NO Max pressure = 375 
08H127-4 250 275 N/A 260, 258, 259 Yes  
08H127-5 250 275 N/A Failed to open NO Max pressure = 305** 

* No markings on valve, assumed to be the same as 08H127-1 and 08H127-2 
** Maximum test pressure limited to approximately 300 psi per direction from client. 
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5.0 CONCLUSIONS 
The pressure testing showed that four (4) of the five (5) subject PRDs failed to open 
before exceeding the nominal set pressure by at least 10 percent.  Of those four, only one 
actually opened.  For several of the valves it appears that the set points were intentionally 
changed from their as-manufactured settings.  These include 08H127-1,2, 3 and possibly 
5.  Detailed conclusions regarding each valve are given below. 
 

- PRD 08H127-Exemplar is considered to be the “standard” for the three other 
comparable PRDs (08H127-1, -2, and -3).  It has a nominal set point of 150 
psi and opened fully between 156 and 161 psig.  Since the allowable variance 
in opening pressures for PRDs is dependent upon their use and installation 
conditions, it is not possible to state definitively that this valve “met 
specifications” because those specifications and its intended use are unknown.  
A general rule, however, is that PRDs used for unfired applications are 
allowed a 10% over pressure beyond their rated value in order to open fully.  
Thus for a nominal  150 psi opening pressure it would be allowable for the 
pressure to reach 165 psi before this valve opened fully.  Based on this rule of 
thumb, the exemplar valve behaved as expected. 

- PRD 08H127-1 opened fully when tested but the pressures required exceeded 
the nominal 150 psi set point by a factor of 2.07-2.23 (107%-123% over rated 
set point).  The increased set point is consistent with the radiographic images 
showing that the internal spring is compressed more than the exemplar PRD 
(which operated as expected).  The manufacturer’s seal wire was broken on 
this valve.  The broken seal wire, overly compressed spring, and associated 
increased set point indicate that the opening pressure was intentionally 
changed from its as-manufactured condition. 

- PRD 08H127-2 failed to open at all even when pressurized to a value of 378 
psi which is 2.52 times (152% over) the nominal 150 psig set point.  Based on 
the radiographic images, this PRD could be expected to behave similarly to 
08H127-1.  Since it did not behave similarly, however, it is likely that there is 
internal binding and/or sticking in addition to the internal spring being 
compressed more than the exemplar PRD.  Even without any sticking or 
binding this valve would not be expected to open at the nominal 150 psi rating 
on the manufacturer’s tag.  The manufacturer’s seal wire was broken on this 
valve.  The broken seal wire and overly compressed spring indicate that the 
opening pressure was intentionally changed from its as-manufactured 
condition. 

- PRD 08H127-3 failed to open at all even when pressurized to a value of 375 
psi which is 2.50 times (150% over) the nominal 150 psig set point.  Based on 
the radiographic images, this PRD could be expected to open at less pressure 
than 08H127-1 and 8H127-2 but still more than the exemplar PRD.  Since it 
did not open at less pressure, however, it is likely that there is internal binding 
and/or sticking in addition to the internal spring being compressed more than 
the exemplar PRD.  Even without any sticking or binding this valve would not 
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be expected to open at the presumed 150 psi rating (the manufacturer’s tag 
was missing on this valve).  The manufacturer’s seal wire was broken on this 
valve.  The broken safety seal and overly compressed spring indicate that the 
opening pressure was intentionally changed from its as-manufactured 
condition. 

-  PRD 08H127-4 had a nominal set point of 250 psi and opened fully between 
259-260 psig.  Since the allowable variance in opening pressures for PRDs is 
dependent upon their use and installation conditions, it is not possible to state 
definitively that this valve “met specifications” because those specifications 
and its intended use are unknown.  A general rule, however, is that PRDs used 
for unfired applications are allowed a 10% over pressure beyond their rated 
value in order to open fully. Thus for a nominal 250 psi opening pressure it 
would be allowable for the pressure to reach 275 psi before this valve opened 
fully.  Based on this rule of thumb, the valve behaved as expected.  The 
manufacturer’s seal wire was intact on this valve. 

- PRD 08H127-5 failed to open at all even when pressurized to a value of 305 
psi (1.22 times/22% over the nominal 250 psig set point).  Using the general 
rule previously described, this value exceeds the 10% overpressure allowance 
that might be expected dependent upon use and application.  Despite this, the 
radiographic images indicate that the spring in this valve is compressed 
similarly to that in 08H127-4 and thus that similar opening pressures could be 
expected.  Since this valve (08H127-5) did not open, however, it is likely that 
there is internal sticking or binding.  The manufacturer’s seal wire was broken 
on this valve.  The reason for the wire being broken is not known and based 
on current information it does not appear that the set point on this valve was 
significantly changed from its as-manufactured condition.  The reasons that 
this valve failed to open at a pressure comparable to 08H127-4 are currently 
unknown. 

 
This completes Packer Engineering’s work on this project.  Please feel free to call with 
any questions or comments.  Thank you for choosing Packer Engineering. 
 
Sincerely, 
 
PACKER ENGINEERING, INC. 
           
 
 
_______________________                             ____________________________ 
Mridula L Pareek        John E Myers, Ph.D., P.E.* 
Engineering Technologist     Technical Vice President 
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* Registered professional 
Engineer in the state of 
Wisconsin    
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6.0 FIGURES 
 

 
Figure 1: Shows the as received PRD identified as 08H127-1  

 
 
 

 
Figure 2: Shows the as received PRD identified as 08H127-1  
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Figure 3: Shows PRD identified as 08H127-1 

 
 
 

 
Figure 4: Shows PRD identified as 08H127-1 
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Figure 5: Shows PRD identified as 08H127-1 

 
 
 

 
Figure 6: Shows PRD identified as 08H127-1 
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Figure 7: Shows PRD identified as 08H127-1 

 
 
 

 
Figure 8: Shows PRD identified as 08H127-1 
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Figure 9: Shows PRD identified as 08H127-1 

 
 
 

 
Figure 10: Shows PRD identified as 08H127-1 
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Figure 11: Shows PRD identified as 08H127-1 

 
 
 

 
Figure 12: Shows PRD identified as 08H127-1 
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Figure 13: Shows PRD identified as 08H127-1 

 
 
 

 
Figure 14: Shows PRD identified as 08H127-1 
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Figure 15: Shows the as received PRD identified as 08H127-2 

 
 
 

 
Figure 16: Shows the as received PRD identified as 08H127-2 
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Figure 17: Shows PRD identified as 08H127-2 

 
 
 

 
Figure 18: Shows PRD identified as 08H127-2 
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Figure 19: Shows PRD identified as 08H127-2 

 
 
 

 
Figure 20: Shows PRD identified as 08H127-2 
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Figure 21: Shows PRD identified as 08H127-2 

 
 
 

 
Figure 22: Shows PRD identified as 08H127-2 
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Figure 23: Shows PRD identified as 08H127-2 

 
 
 

 
Figure 24: Shows PRD identified as 08H127-2 
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Figure 25: Shows the as received PRD identified as 08H127-3 

 
 
 

 
Figure 26: Shows the as received PRD identified as 08H127-3 
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Figure 27: Shows PRD identified as 08H127-3 

 
 
 

 
Figure 28: Shows PRD identified as 08H127-3 
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Figure 29: Shows PRD identified as 08H127-3 

 
 
 

 
Figure 30: Shows PRD identified as 08H127-3 
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Figure 31: Shows PRD identified as 08H127-3 

 
 
 

 
Figure 32: Shows PRD identified as 08H127-3 
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Figure 33: Shows PRD identified as 08H127-3 

 
 
 

 
Figure 34: Shows PRD identified as 08H127-3 
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Figure 35: Shows PRD identified as 08H127-3 

 
 
 

 
Figure 36: Shows the as received PRD identified as 08H127-Exemplar 
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Figure 37: Shows the as received PRD identified as 08H127-Exemplar  

 
 
 

 
Figure 38: Shows PRD identified as 08H127-Exemplar 
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Figure 39: Shows PRD identified as 08H127-Exemplar 

 
 
 

 
Figure 40: Shows PRD identified as 08H127-Exemplar 
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Figure 41: Shows PRD identified as 08H127-Exemplar 

 
 
 

 
Figure 42: Shows PRD identified as 08H127-Exemplar 
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Figure 43: Shows PRD identified as 08H127-Exemplar 

 
 
 

 
Figure 44: Shows PRD identified as 08H127-Exemplar 
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Figure 45: Shows PRD identified as 08H127-Exemplar 

 
 
 

 
Figure 46: Shows PRD identified as 08H127-Exemplar 
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Figure 47: Shows PRD identified as 08H127-Exemplar 

 
 
 

 
Figure 48: Shows PRD identified as 08H127-Exemplar 
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Figure 49: Shows the as received PRD identified as 08H127-4 

 
 
 

 
Figure 50: Shows the as received PRD identified as 08H127-4 
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Figure 51: Shows PRD identified as 08H127-4 

 
 
 

 
Figure 52: Shows PRD identified as 08H127-4 
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Figure 53: Shows PRD identified as 08H127-4 

 
 
 

 
Figure 54: Shows PRD identified as 08H127-4 
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Figure 55: Shows PRD identified as 08H127-4 

 
 
 

 
Figure 56: Shows PRD identified as 08H127-4 
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Figure 57: Shows PRD identified as 08H127-4 

 
 
 

 
Figure 58: Shows PRD identified as 08H127-4 
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Figure 59: Shows PRD identified as 08H127-4 

 
 
 

 
Figure 60: Shows PRD identified as 08H127-4 
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Figure 61: Shows PRD identified as 08H127-4 

 
 
 

 
Figure 62: Shows the as received PRD identified as 08H127-5 
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Figure 63: Shows the as received PRD identified as 08H127-5 

 
 
 

 
Figure 64: Shows PRD identified as 08H127-5 

 



 
Packer Engineering, Inc.  Project No. 502023 
May 2, 2011  Page 42 
 
    

  

 
Figure 65: Shows PRD identified as 08H127-5 

 
 
 

 
Figure 66: Shows PRD identified as 08H127-5 
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Figure 67: Shows PRD identified as 08H127-5 

 
 
 

 
Figure 68: Shows PRD identified as 08H127-5 
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Figure 69: Shows PRD identified as 08H127-5 

 
 
 

 
Figure 70: Shows PRD identified as 08H127-5 
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Figure 71: Shows PRD identified as 08H127-5 

 
 

 
Figure 72: Shows PRD identified as 08H127-5 
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Figure 73: Shows PRD identified as 08H127-5 
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Appendix A 
PRD Data Sheets 
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Appendix B 
Radiographic Images 
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Pressure Test Data 
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Valve 08H127-1
(Subject Kunkle type 912)
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All "stairsteps" leading up to 
ultimate peaks are due to
pausing to change nitrogen
bottles used for pressurization.
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Valve 08H127-2
(Subject Kunkle type 912)
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Nominal set-point = 150 psig

All "stairsteps" leading up to 
ultimate peaks are due to
pausing to change nitrogen
bottles used for pressurization.
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Valve 08H127-3
(Subject Kunkle type 912)
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Nominal set-point = 150 psig *

*No markings currently on valve

All "stairsteps" leading up to 
ultimate peaks are due to
pausing to change nitrogen
bottles used for pressurization.
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Valve 08H127-4
(Subject Herose type 06474)
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Nominal set-point = 250 psig
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Valve 08H127-5
(Subject Herose type 06474)
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Nominal set-point = 250 psig

 


