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Subject: Duane Arnold Energy Center 
Docket No: 50-331 
Op. License No: DPR-49 
Inservice Testing Program 
Vacuum Breaker Leak Testing

References:

Torus/Drywell

1. IE Letters dated March 1, 1978, revised 
May 14, 1980 (Revision 2), revised 
November 11, 1980 (Revision 3), and 
revised December 8, 1982 (Revision 4).

2. Enclosure 1 of NRC Letter dated September 
26, 1983 from D. B. Vassallo (NRC) to 
L. Liu (IE).  

3. Letter, R. McGaughy (IE) to H. Denton 
(NRC) dated March 29, 1984 (NG-84-1269) 

Dear Mr. Denton: 

By Reference 1, Iowa Electric Light and Power Company (IE) 
submitted a proposed inservice testing (IST) program description and request 
for relief from testing requirements, for the Duane Arnold Energy Center 
(DAEC). One request (VR-11) sought to obtain relief from individual valve 
leakage testing requirements of the ASME Boiler and Pressure Vessel Code 
Section XI for the seven torus-drywell vacuum breakers.  

Reference 2 provided results of the NRC staff review of our relief 
requests. For VR-11, NRC granted relief but indicated that "Although the 
licensee provided justification for not meeting the Code, permanent relief 
is not granted at this time...pending supplemental information." NRC 
requested that we investigate methods (plant modifications, etc.) of 
determining individual torus-drywell vacuum breaker leakage.
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Iowa Electric Light and Power Company 
August 9 1984 
NG-84-i082 

Mr. Harold Denton, Director 
Office of Nuclear Reactor Regulation 
U.S. Nuclear Regulatory Commission 
Washington, DC 20555
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The attachment to this letter summarizes the results of our 
investigation to determine individual vacuum breaker leak testing methods 
(Reference 3). We have determined that, although not necessary for safety, 
methods of determining individual torus-drywell vacuum breaker leakage are 
technically feasible. However, each method results in increased radiation 
exposure to personnel, increased personnel safety concerns, and increased 
risk of damage to the vacuum breakers and torus internals. As discussed in 
the attachment, we believe the present DAEC method of determining torus
drywell vent system leakage provides both a conservative and positive means 
of verifying that the total bypass leakage does not exceed the maximum 
allowable limits, thus assuring acceptable individual vacuum breaker 
performance. In light of the foregoing, we are requesting that permanent 
relief, in-accordance with VR-11 of Reference 1, be granted.  

In accordance with the requirements of 10 CFR Part 170, we are 
enclosing the required application fee of $150.  

If you have any questions, please feel free to call me.  

Very truly yours, 

Richard W. McGa y 
Manager, Nuclear vision 

RWM/MSG/dmb* 
Attachment: 1. Torus-Drywell Vacuum Breaker Leak Testing Options 

cc: M. Grim 
L. Liu 
S. Tuthill 
M. Thadani (NRC) 
NRC Resident Office 
Commitment Control No. 84-0082
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DUANE ARNOLD ENERGY CENTER 
TORUS-DRYWELL VACUUM BREAKER 

LEAK TESTING OPTIONS 

1.0 INTRODUCTION 

By reference 1, Iowa Electric Light and Power Company (IE) submitted a 
proposed inservice testing (IST) program description and request for 
relief from testing requirements for the Duane Arnold Energy Center 
(DAEC). One request (VR-11) sought to obtain relief from the 
individual valve leakage testing requirements of the ASME Boiler and 
Pressure Vessel Code Section XI for the seven torus-drywell vacuum 
breakers.  

Reference 2 provided results of the NRC staff review of Iowa Electric's 
relief requests. For VR-11, NRC granted relief but indicated that 
"Although the licensee provided justification for not meeting the Code, 
permanent relief is not granted at this time...pending supplemental 
information". NRC requested that IE investigate methods of determining 
individual torus-drywell vacuum breaker leakage.  

We have completed our investigation, and have herein summarized the 
evaluation results for determining individual torus-drywell vacuum 
breaker leakage.  

2.0 DESIGN AND SAFETY FUNCTION OF TORUS-DRYWELL VACUUM BREAKERS 

The DAEC torus-drywell vacuum breaker group consists of seven vacuum 
breakers located inside the torus. Each vacuum breaker (Figure 1) is 
bolted to a short run of 18" piping which is welded to the torus
drywell vent header. Each vacuum breaker is provided with the counter
balanced pallet and a magnet providing positive closure after valve 
operation.  

The primary safety function of the drywell-torus breaker group is to 
prevent drywell pressure from being significantly less than torus 
pressure. A second group, the reactor building-torus group prevents 
torus pressure from being significantly less than reactor building 
pressure.  

In the event that drywell pressure becomes significantly less than 
torus pressure, the torus-drywell vacuum breakers open allowing 
noncondensible gases to flow from the torus air space to the drywell.  
Vacuum breaker leakage does not affect the ability to perform this 
safety function.  

A second safety-related function associated with the torus-drywell vent 
system and vacuum breakers is containment pressure suppression. In the 
event of a process system piping failure within the drywell, reactor 
water and steam will be released into the drywell gas space.



Attachment 1 
W NG-84-3082 

August 9, 1984 
Page Two 

The resulting increased drywell pressure forces a mixture of 
noncondensible gases, steam and water into the torus-drywell vent 
system. The torus-drywell vacuum breakers remain closed, forcing the 
mixture into the pressure suppression pool. The steam condenses 
rapidly in the suppression pool resulting in a pressure reduction in 
the containment.  

Torus-drywell vent system leakage can allow the mixture of non
condensible gases, steam, and water to flow directly into the torus gas 
space bypassing the suppression pool (called bypass leakage). Because 
steam which bypasses the suppression pool may not be condensed, 
excessive bypass leakage may affect containment pressure suppression.  

Chapter 6 of the DAEC Updated Final Safety Analysis Report discusses 
the maximum allowable bypass leakage for the DAEC containment in 
detail. It is shown there that the maximum allowable leakage area is 
approximately 0.2 ft , which corresponds to the area of a 6 inch pipe.  
This maximum allowable bypass leakage represents the sum of all drywell 
to torus gas space leakage paths, including torus-drywell vacuum 
breakers. Based on this, individual vacuum breaker leakage would not 
adversely affect pressure suppression as long as the total bypass 
leakage does not exceed the maximum allowable limit.  

3.0 PRESENT TESTING METHOD 

Iowa Electric presently conducts a leak test of the drywell vent system 
(vent pipes, headers, downcomers, and vacuum breakers) at the end of 
each regularly scheduled refueling outage, before the pressurization of 
the primary system. The present testing method is summarized in the 
following: 

Step 1: Pressurize drywell so that its pressure is 1-1.25 psi higher 
than.the torus pressure.  

Step 2: If Step 1 pressurization cannot be achieved, excessive leakage 
exists. The leakage source is identified and repaired; and a 
new leak test is begun.  

Step 3: After a positive pressure differential of A 1-1.25 psi between 
the drywell and torus is achieved, the pressure of the torus 
is monitored. The torus pressure response must be such that 
its corresponding "calculated by-pass area" is less than that 
of a 1" orifice.  

Step 4: If the corresponding "calculated by-pass area" exceeds that of 
a 1" orifice, the source of leakage is identified and 
repaired.  

The 1" orifice leakage area, used as the acceptance criteria for the 
present leak test of the drywell-torus vent system, represents only 3% 
of the maximum allowable bypass leakage area for the DAEC containment.
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Additionally, this method provides conservative results because testing 
is performed at low drywell pressure, and the torus-drywell vacuum 
breakers increase in leak tightness with increased pressure on the 
drywell side. Consequently, the present method of testing the vent 
system and the test acceptance criteria ensure that individual vacuum 
breaker leak rates are acceptable. The DAEC method of testing the 
torus-drywell vacuum breakers is also consistent with the methods used 
at other BWRs.  

4.0 INDIVIDUAL VACUUM BREAKER TESTING METHODS 

As directed by the NRC in Reference 2, methods for performing 
individual testing of the seven torus-drywell breakers have been 
investigated. The following methods have been identified and 
evaluated: 

* Bench Testing of Vacuum Breakers 

o Use of Inflatable Plugs for In-Place Testing of Vacuum Breakers 

o Use of Standard Pipe Plugs for In-Place testing of Vacuum Breakers 

* Installation and use of Block Valves for In-Place Testing of Vacuum 
Breakers 

O Use of Plexiglas/Aluminum Covers for In-Place Testing of Vacuum 
Breakers 

Although any of the above methods is technically feasible, we found 
they all possess each of the following disadvantages: 

* Increased radiation exposure of approximately 20 Man-rem per 
refueling outage to plant personnel due to working within the torus 

* Increased personnel safety hazards due to working within the torus 

o Increased risk of damage to the vacuum breakers and torus internals 
due to individual leak test equipment and procedures.  

5.0 CONCLUSIONS 

Leakage between the drywell and torus gas space (bypass leakage) must 
be minimized because it can affect containment pressure suppression 
capability. Torus-drywell vacuum breaker leakage contributes to total 
bypass leakage, and therefore, must be controlled. However, 
determination of individual torus-drywell vacuum breaker leakage is not 
necessary to verify containment pressure suppression capability.  
Verification that total bypass leakage does not exceed the maximum 
allowable is adequate.
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Although not necessary for safety, methods of determining individual 
torus-drywell vacuum breaker leakage are technically feasible.  
However, each method results in increased radiation exposure to 
personnel, increased personnel safety concerns, and increased risk of 
damage to vacuum breakers and torus internals.  

Based on the foregoing, we believe the NRC staff will agree that leak 
testing individual torus-drywell vacuum breakers is technically 
feasible but may not be desirable when plant and personnel safety is 
taken into consideration. We also believe the present DAEC method of 
determining torus-drywell vent system leakage provides a conservative 
and positive means of verifying that total bypass leakage does not 
exceed the maximum allowable limit and assures individual vacuum 
breaker leakage performance is acceptable.  

6.0 REFERENCES 

1. IE Letters dated March 1, 1978, revised May 14, 1980 (Revision 2), 
revised November 11, 1980 (Revision 3), and revised December 8, 1982 
(Revision 4).  

2. Enclosure 1 of NRC Letter dated September 26, 1983 from D. B.  
Vassallo (NRC) to L. Liu (IELP).
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9. Setting........1 tt .3 p.e.I. differeatial 

10. Valve Net Weight ............ 890, Gros 1100 

11. Limit SwItches... Cotacts S.P.D.T.  
Rating: 10 AmpA LS2(31. SoAp. ILS I) 
Temperature: 07 to 330 F 
Voltage: 115 V.A.C.  
Imersion Req: WIL-ES272 

12. Solenoid: 120 VAC, 60 Ha. 6 watt 
Coll: MMa Class 3, Eaclosure: NEA 4 
COIL "I. 27-102-13 
AIT ra 206-504

Also Available On 
Aperture Card 
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PNEUMATIC DIAGRAM 

PARTS LIST NOTES: 

1. Recoeended Spare Parts.  

2. Certlficates of Compliance 
to Mterial Specification.  

3. Weld Specification k Procedure: 
LA-240167 L.A-240-217. LA-240 274.  
LA-240-2" 

4. Cold Forming Procedure: 
1.A-240 _4 

5. Hot Foreleg Procedure: 
LA-240-196,LA-240-197 

6. Hea Treatmet Procedure- LA-240-200 

7. Paint Specification: 
LA-240-245 

I. Quality Control (Q.C.) Check 
LIst and Process Shets 
(in-plant operation) 

9. Receivng Quality Control (R Q C.  
Ch_<k I 1int (Buy Out)

)

I
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