








SUMMARY 
 
The original reactor vessel heads for DC Cook Unit 1 and 2 were replaced in 2006 and 2007, respectively. 
The replacement heads featured new designs for the thermocouple sealing assembly and reactor vessel 
head vent penetration.  
 
Subsequent to the head replacements, Cook’s owner (I&M) reported recurring leakage from the 
thermocouple sealing assembly and reactor vessel head vent that resulted in boric acid residue collecting 
on the heads. Such leakage sources were not found to have repeatedly occurred prior to the replacements. 
Thus, it appears that the new head designs introduced this mode of leakage. The safety evaluations 
prepared for the head replacements apparently failed to detect this new failure mode, or the increased 
likelihood that a previously analyzed failure mode (i.e., unidentified leakage) would result. 
 
Despite repeatedly documenting problems with leakage from the thermocouple sealing assembly and 
reactor vessel head vent line in the corrective action program, no apparent efforts were undertaken until 
very recently (circa 2018) to resolve the problems. I&M has not yet completed its investigation into why 
the problems, which itself labeled “unacceptable,” were acceptable to so many persons for so many years. 
Had I&M fixed the problems then, it would not be in a self-induced dilemma now.  
 
Now, I&M seeks the Nuclear Regulatory Commission’s (NRC’s) permission to skip mandated 
examinations of control rod drive mechanism nozzles for cracks, pleading hardship. These nozzles, if 
cracked through wall, may be the source of the boric acid residue found on the outer surface of the Unit 1 
reactor vessel head. Leakage from the thermocouple sealing assembly is allowable, as long as it remains 
below 0.8 gallons per minute when combined with other leaks from unidentified sources. Leakage from 
the nozzles is not allowable — any leakage requires that the reactor be shut down within hours.  
 
I&M “justifies” its request based on the fact that the Unit 1 head was replaced in 2006 with a new and 
improved design. I&M fails to mention that this “new and improved” design also featured new designs 
for the thermocouple sealing assembly and reactor vessel head vent penetration. Those design changes 
introduced recurring leakage problems – perhaps explaining why I&M is silent about these facts. 
 
I&M further “justifies” its request based on its operational leakage monitoring program. But in doing so, 
I&m either ignores or improperly dismisses a lesson learnable from the Davis-Besse nozzle leakage case. 
The operational leakage monitoring program failed to detect years of nozzle leakage at Davis-Besse, 
raising very reasonable doubts as to why it might work now at Cook should a nozzle or two leak. 
 
It would be a undue burden on public health and safety for the NRC to approve the relief request sought 
by I&M when the situation is self-inflicted by years of willful neglect by the company. 
 
Attached are excerpts from I&M and NRC documents supporting the conclusions stated above. 
 

David Lochbaum 
October 7, 2020  
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Cook 1 Relief Request dated 10-05-2020 (ML20279A713) Enclosure 1, page 4 first full paragraph: 

 
POINT: I&M contends that the boric acid residue found on the Cook Unit 1 reactor vessel head comes 
from TECSA leakage and leakage when workers remove the reactor vessel head vent piping and NOT 
from cracked and leaking CRDM nozzle(s). 
 
Cook 1 Relief Request dated 10-05-2020 (ML20279A713) Enclosure 1, page 7 first bulleted paragraph: 

 
POINT: I&M concedes that TECSA leakage has been a recurring problem affecting multiple CRDM 
nozzles. I&M further concedes that TECSA leakage has been entered into the corrective action program 
on numerous occasions. 
 
Cook 1 Relief Request dated 10-05-2020 (ML20279A713) Attachment 1 to Enclosure 1, page 3 last 
paragraph: 

 
POINT: This reactor vessel head penetration has experienced boric acid deposits attributed to TECSA 
leakage on multiple occasions in the past. 
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Cook 1 Relief Request dated 10-05-2020 (ML20279A713) Attachment 1 to Enclosure 1, page 4 first 
paragraph: 

 
POINT: This reactor vessel head penetration has experienced boric acid deposits attributed to TECSA 
leakage on multiple occasions in the past. 
 
Cook 1 Relief Request dated 10-05-2020 (ML20279A713) Attachment 1 to Enclosure 1, page 4 second 
paragraph: 

 
POINT: This reactor vessel head penetration has experienced boric acid deposits attributed to TECSA 
leakage on multiple occasions in the past. 
 
Cook 1 Relief Request dated 10-05-2020 (ML20279A713) Attachment 1 to Enclosure 1, page 4 third 
paragraph: 

 
POINT: This reactor vessel head penetration has experienced boric acid deposits attributed to TECSA 
leakage on multiple occasions in the past. 
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Cook 1 Relief Request dated 10-05-2020 (ML20279A713) Attachment 1 to Enclosure 1, page 4 fourth 
paragraph: 

 
POINT: This reactor vessel head penetration has experienced boric acid deposits attributed to TECSA 
leakage on multiple occasions in the past. 
 
NRC Regulatory Guide 1.45 dated 05-2008 (ML073200271) pages 2-3: 

 

 
POINT: TECSA leakage is apparently not considered to be reactor coolant pressure boundary (RCPB) 
leakage. CRDM nozzle leakage would be RCPB leakage. 
 
DC Cook Unit 1 Technical Specification 3.4.13: 

 
POINT: Zero RCPB leakage is permitted in Modes 1, 2, 3 and 4 while 0.8 gallons per minute (gpm) of 
unidentified leakage and 10 gpm of identified leakage are allowed. 
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DC Cook Unit 1 Technical Specification 3.4.13 Action D: 

 
POINT: Any RCPB leakage during Modes 1 and 2 requires that the unit be hot standby (Mode 3) within 
dix hours and placed in cold shutdown (Mode 5) within 36 hours. Shutdown is only required when 
unidentified and identified leak rates cannot be reduced within Technical Specification limits within the 
specified time period. 
 
DC Cook Unit 1 Technical Specification Table 1.1: 

 
POINT: Self evident. 
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NRC Inspection Report dated 02-12-2007 (ML070450022) Enclosure, page 4 first paragraph: 

 
POINT: The reactor vessel closure head (RVCH) on DC Cook Unit 1 was replaced during a refueling 
outage in fall 2006 with a new head. 
 
NRC Inspection Report dated 02-12-2007 (ML070450022) Enclosure, page 41 first paragraph: 

 
POINT: The replacement reactor vessel head involved a design change from the original head in that the 
TECSAs replaced the core exit thermocouple columns. In addition, the replacement head featured a 
decided head vent penetration nozzle.  
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NRC Inspection Report dated 01-24-2008 (ML080250115) Enclosure, page 9 first paragraph: 

 
POINT: The reactor vessel closure head (RVCH) on DC Cook Unit 2 was replaced during a refueling 
outage in 2007 with a new head. 
 
NRC Inspection Report dated 01-24-2008 (ML080250115) Enclosure, pages 42-43: 

 

 
POINT: The replacement reactor vessel head involved a design change from the original head in that the 
TECSAs replaced the core exit thermocouple columns. In addition, the replacement head featured a 
decided head vent penetration nozzle.  
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Indiana Michigan letter dated April 1, 2002 (ML020930113) Attachment 1, page 4 fourth paragraph: 

 
POINT: Records in NRC’s ADAMS library were searched for information about leakage prior to the 
replacement of the reactor vessel head on Unit 1 in fall 2006 and on Unit 2 the following year. The only 
record found suggests that while some leakage from canopy seal welds had been experienced with the 
original reactor vessel head, it was not an atypical event. In other words, in-core thermocouple column 
assemblies and the reactor vessel head vent connection were not found to have been reported as sources 
of leakage prior to the replacement of the reactor vessel heads. 
 
Cook 1 Relief Request dated 10-05-2020 (ML20279A713) Enclosure 1, page 8 first bulleted paragraph: 

 
POINT: If, as I&M contends, “leakage [from the TECSAs] was not observed in the subsequent startup” 
after a new inspection method was implemented beginning in U1C29, why is TECSA leakage now being 
cited as the source for the boric acid residue atop the Unit 1 reactor vessel head? As noted above, I&M 
contends that TECSA leakage affecting multiple CRDM nozzles has been a recurring problem. I&M 
states that a corrective action was initiated to determine why the continuing TESCA leakage was not 
corrected sooner. This vital question should be answered BEFORE any relief request can be granted. 
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NRC Website accessed 10-07-2020: 

 
POINT: A search of records publicly available in ADAMS on the DC Cook Unit 1 (50-315) containing 
the phrase “TECSA” returned just three records (the two aforementioned NRC inspection reports and the 
recent relief request). The search did NOT return any Updated Final Safety Analysis Report or 10 CFR 
50.59 annual summary reports mentioning TECSA as might be expected since the replacement heads are 
of a different design. 
 
NRC Website accessed 10-07-2020: 

 
POINT: A search of records publicly available in ADAMS on the DC Cook Unit 2 (50-316) containing 
the phrase “TECSA” returned just two records (the aforementioned NRC inspection reports). The search 
did NOT return any Updated Final Safety Analysis Report or 10 CFR 50.59 annual summary reports 
mentioning TECSA as might be expected since the replacement heads are of a different design. 
 
Cook 1 Relief Request dated 10-05-2020 (ML20279A713) Enclosure 1, page 7 second bulleted 
paragraph: 

 
POINT: I&M contends that workers have repeatedly leaked borated water onto the reactor vessel head 
when removing the head vent piping.  
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Cook 1 Relief Request dated 10-05-2020 (ML20279A713) Enclosure 1, page 8 second bulleted 
paragraph: 

 
POINT: If, as I&M contends, “I&M oversight continually reinforces the standard that vent pipe leakage is 
unacceptable, why has I&M repeatedly accepted vent pipe leakage? As noted above, I&M contends that 
TECSA leakage affecting multiple CRDM nozzles has been a recurring problem. I&M states that a 
corrective action was initiated to actually train workers performing this practice. Workers performing this 
task should be trained on how to do it properly BEFORE performing the task improperly. 
 
Cook 1 Relief Request dated 10-05-2020 (ML20279A713) Enclosure 1, page 9 last paragraph: 

 
POINT: I&M reports that unidentified leakage over the past 15 months varied between 0 and 0.05 gpm, 
concluding that there was “no increase in RCS leakage that would be indicative of a through wall leak of 
the RVCH nozzles.” This conclusion is invalid for at least two reasons. First, Technical Specification 
3.4.13 allow zero (0) nozzle leakage. Zero. None. Hence, unidentified leakage of 0.05 gpm could very 
well be coming from a through wall nozzle leak. Second, the conclusion either ignores or dismisses a key 
lesson learnable from the Davis-Besse near-miss. The chart below was prepared by FirstEnergy following 
discovery in spring 2002 of significant reactor vessel head degradation at Davis-Besse. It plots 
unidentified leakage from 1995 to 2002, inclusive. For much of that period, the leak rate was less than 
0.05 gpm. There was a significant increase attributed to pressurizer relief valve leakage. The chart dates 
back to 1995 because FirstaEnergy and its consultants estimated that CRDM nozzle cracking and 
associated leakage could have begun six years prior to discovery in spring 2002. During refueling outage 
11 (RF-11) in 1998, workers noted the “First indication of red-colored boric acid deposits from 
mouseholes.” The red-colored deposits and unidentified leak rates failed to prevent reactor operation until 
March 2002. This alleged indicator did not work in the past and cannot be relied upon to work in the 
future. 
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