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The Regulatory staff has completed its review of the proposed repair 
program f r the Dresden Station Unit 2 recirculation line as described 
in your *port entitled "Conaonwealth Edison Company Dresden Station 
2A Recirculation Pump 4" Equalizing Line Repair Program." This report 
was transmitted by your letter dated September 23, 1974.

)ept of Commer 

phoeremoeq.  
phone req. )

Based on our review, we have concluded that the proposed repair program 
can be performed as described with reasonable assurance that the health 
and safety of the public will not be endangered and therefore is 
acceptable. The enclosed Amendment No. 3 to Facility License No. DPR-19 
incorporates in the license authority for you to make the proposed 
repairs.  

A copy of our related Safety Evaluation and Federal Register Notice 
also are enclosed.

Sincerely, 

Original signed by: 
Karl -R. Goller A

SVarga 
RSchemel 
ACRS (16) 
HMcAdluff, ORO 
JRBuchanan, ORNL 
TBAbernathy, DTIE

Karl R. Goller, Assistant Director 
for Operating Reactors 

Directorate of Licensing

Enclosures.  
1. Amendment No. 3 to 

DPR-19 
2. Safety Evaluation 
3. Federal Register Notice

cc. See next page
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(..ommonwealtii Edison Company

cc w/encls.  
Joan W. Rowe, Esquire 
Isham, Lincoln & Beale 
Counselors at Law 
One First National Plaza 
Chicago, Illinois 60670 

Morris Public Library 
604 Liberty Street 
Morris, Illinois 60451 

Anthony Z. Roisman, Esquire 
Berlin, Roisman and Kessler 
1712 A Street, N. W.  
Washington, D. C. 20036 

Chairman, Board of Supervisors 
of Grundy County 

Grundy County Courthouse 
Morris, Illinois 60450 

cc w/encls. and filing dtd.  
9/23/74.  

Mr. Leroy Stratton 
Bureau of Radiological Health 
Illinois Department of Public Health 
Springfield, Illinois 62706 

Mr. Gary Williams 
Federal Actilrities Branch 
Environmental Protection Agency 
1 A. Wacker Drive, Room 822 
Chicago, Illinois 60606 
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C(]!4NWEALTH EDISON CDWANY

DOCKET NO. 50-237 

(DRESDEN UNIT 2) 

AMENDME TO FACILITY OPERATING LICENSE 

Amendment No. 3 
License No. DPR-19 

1. The Atomic Energy Commission (the Commission) has found that: 

A. The filing by tie Commonwealth Edison Company (the licensee) dated 
September 23, l1.74, complies with the standards and requirements of 
the Atomic Energy.Act of 1954, as amended (the Act), and the 
Commission's rules and regulations set forth in 10 CFR Chapter I; 

B. The facility wiil operate in conformity with the application, the 
provisions of the Acts, and the rules and regulations of the 
Commission; 

C. There is reasonable assurlance (i) that the activities authorized by 
this amendment can be conducted without endangering the health and 
safety of the public, and (,ji) that such activities will be con
ducted in compliance with t6e Commission's regulations; 

D. The issuance of this amendment 1ill not be inimical to the common 
defense and security or to the tealth and safety of the public, and 

E. Prior public notice of this amendment is not required since the 
amendment does not involve a significant hazards consideration.  

2. Accordingly, Facility License No. DPR-19 is hereby amended to add 
paragraph 3.E to read as follows: 

3.E For the purpose of repairinj A.- 6iack:in: the recirculatioD bypa-ss 
line in the "A" loop, the licensee may perform the repair program 
as described in a report entitled "Commonweaith Edison Company 
Dresden Station 2A Recirculation Pump 4" Equalizing Line Repair 
Program" transmitted by letter dated September Z3, 1974.
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3. This license amendment is effective as of the date of its issuance.  

FOR UM1E ATCMIC ENERGY CCMMISSION 

Original signedd B3, 
Karl& Gonler t 

Karl R. Goller, Assistant Director 
for Operating Reactors 

Directorate of Licensing 

Date of Issuance: SEP 2 7 1974

OFFIIEEI0 ..............................................................................................................................................................  

SU R N A M E 10 ....................................................... .............. .......... .....--.---------------------------------------------------- --------.  

DATE - -I .......................
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SAPETY EVALU&TION BY THE DIRECTORATE OP LICENSIN

DOC=E NO. 50-237 

COM(ONWRALTH EDISON COMPANY 

1. INTRODUCTION 

On September 12, 1974. the Comonweoalth Edison Company shutdown Dresden 
unit 2 upon detection of abnormally high primary coolant leakage. On 
September 13, they found a circumferential crack at a weld in the four 
inch diameter schedule 80 stainless bypass line around the "B" loop 
recirculation pump discharge valve. This crack was on the pipe side 
of the weldolet located between the recirculation pump and the pump 
discharge valve. Since this location could be isolated froa the 
reactor vessel by closing the valves in the bypass and recirculation 
lines the crack was subsequently repaired using routine procedures.  

On September 15, 1974. inspection of the 4" diameter bypass line on 
the "A" loop disclosed a similar crack but downstream of the recircula
tion pepp discharge valve so that it cannot be isolated by system 
valves. The Commonwealth Edison Company (CE) has therefore Atnigned 
amd fabricated special fixtures and developed special procedures for 
effecting repairs of the "AW" loop bypass line. By letter dated 
September 23, 1974, CE requested ABC approval of a proposed repair 
program. The program involves the use of temporary plugs to avoid 
draining of reactor vessel water for the repair which would otherwise 
necessitate the very time consuming operation of first unloading all 
the fuel from the reactor vessel. The CE report describing the repair 
programn includes a description and evaluation of the repair procedure, 
the back up msumres to prevent draining reactor vessel water if a 

porary plug should fail and a safety evaluation of a postulated 
failure of a plug and the back up measures.  

II. PROPOSED REPAIR PROCEDURE 

The applicant's proposed procedure for isolating the area where the 
replacement pipe will be welded involves the use of temporary freeze 
plugs and an expandable rubber plug. Back up plugging techniques to 
stop the loss of coolant that would occur In the event of failure of 
a temporary plug have been developed and denstrated.

O FFICE 1p -- - - - - - - -- -- -- - - - - - -- - - -- - - -- - - - - - - -
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As stated in the licensee's report, Commonwealth Idison has acquired 
considerable experience with the use of freeze plugs. Through the 
use of two full scale mock-ups. they have developed procedures, 
functionally verified the repair apparatus and back up devices, and 
have trained their repair crews.  

A freeze plug/welding mock-up has b5een used to verify the freeze-plug 
procedure and its compatibility with welding in close proximity to the 
frees* plug. Freeze plugs have been maintained in excess of two hours 
after shut-off of the refrigerator without any evidence of leakage.  

A hydraulic mock-up has been used to verify the satisfactory operation 
of the back-up sealing devices as well as the eonduct of the entire 
repair procedure.  

An ABC Regulatory Operations Inspector has witnessed numerous demonstra
tions of the fretez plug technique using these mock-ups and indicates 
that the licensee's personnel who have been trained to perform this 
function have become quite proficient in the technique and can 
consistently provide freese plugs with no leakage or freeze plug 
moveeonw .  

All the operations that will be required of the rubber plug-.rod-stuffing 
box assembly and Plidco clamp, which is a comereally available item, 
were evolved and qualified in runs made on two full-scale mock-ups.  
All tests were performed by the licensee. A number of simulation runs 
on the mock-up have demonstrated the reliability of the system under 
realistic conditions. Tests to determine the heat resistance of the 
rubber material used for the plug indicate that it can provide good 
sealing at temperatures as high as 500*F. Exact procedures for the 
operation of the system have been worked out with the use of the mock
up. An integral part of this procedure are back-up methods for sealing 
in case any leakage should occur.  

We concur with the licensee that the Rubber Plug-Rod Stuffing Box-Cap 
Assembly and Associated Plidco Clamp can be relied upon to safely 
perform its intended function of stopping the flow of coolant. This 
opinion is based on our review of the applicants test program, and 
the observations of the ARC Directorate of Regulatory Operations In
spector who has witnessed testing of this plug.

A crew of six experienced welders will be available for the welding 
repairs; all have been qualified in accordance with ASM Code Section 
IX. The welding procedures to be employed for the repair have 
similarly been qualified in accordance with the requirements of 
Section IX. Nondestructive examinations of sample welds exceeded 
code requirements. RadiograPhic examination and liquid penetrant

,,mAC38(e.9-3 EM04 P ,4 , .16 2.456T
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examination will be made after the second welding pass and after the 
final pass . although the applicable code requires only liquid penetrant 
examination during the second pass and liquid penetrant and radiographic 
examination after the final pass.  

Precautions have been taken to ensure that the expandable rubber 
plug will not be damaged by heat from the welding operation. Tempil 
sticks will be used to monitor the temperature where the expandable 
rubber plug is located, approximately 1 inch from the weld. Welding 
will be stopped whenever the indicated temperature reaches 250*?.  
Since tests run by the applicant have indicated that the expandable 
rubber plug can provide good sealing at temperatures up to 500*F, a 
considerable margin of safety will be present during the welding 
operation.  

III. EVALUATION OF ALTERNATIV COURSES OF ACTION 

In the course of evaluating corrective actions for the "A" loop crack, 
CE considered several alternative repair programs. These included 
(1) unloading the core and draining the reactor vessel, (2) removing 
the reactor vessel head, dryer and separator and plugging the jet pumps, 
(3) using a freeze plug in the 28 inch diameter line and (4) using 
freeze plugs in the 5-twelve inch diameter jet pump risers.  

The first alternative would involve essentially no risk of draining 
water from the reactor vessel but would involve other safety considera
tions resulting from extensive handling of irradiated fuel and higher 
occupational exposures than the proposed program. We evaluated the 
occupational radiation exposures that would be expected as a result 
of following this alternative repair method. Based on a CE letter to 
D. J. Skovholt, dated April 18, 1974, the Dresden plant averaged 
67 man-rem for refueling operations in 1973. Considering that a full 
core would have to be unloaded, instead of one third core as is typical.  
and reloading of irradiated fuel instead of new fuel, we conclude 
that a total occupational-radiation expoatat of 200-300 man-rea may]e 

~ anf Of 
about 900 man-rem for 1973. By comparison, the estimated occupational 
exposure that will occur during the proposed repair procedure is 
less than 100 ma-rem. From an occupational exposure viewpoint, this 
alternative method would not • ~rrde•h 
priiposjd.ý 

Alternative 2, plugging of the jet pumps, was not selected because 
the design, fabrication and testing of the necessary special tools 
has not been completed. Furthermore, this alternative would also 
have the potential for failure of temporary plugt~, which would ¶ie 

--L6-korAhe tpo e irote=pf proa~tdure.  

OFFICE . . .- -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - --..............................................................................  
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Alternative 3, using freeze plug techniques on the 2W" diameter 
recirculation pump discharge line is not feasible, because at present, 
even under laboratory conditions, 18" diameter is the largest pipe 
upon which the freeze plug technique has been demonstrated.  

Alternative 4, would involve establishing a freeze plug in each of 
the five 12" diameter jet pump riser lines from the manifold leading 
to the jet pumps. The use of freeze plugs on the five lines would 
permit drainage of the recirculation line and the cracked bypass line.  
Rowever, at present, Commonwealth Edison does not have a proven freeze 
pl- !•rocedure for a 12-inch diameter pipe. In additt~o, this procedure 
would require freezing five plugs in parallel flowpaths, so that 
natural circulation flow would inhibit freeze plug formation. Since 
the applicAmt dots not currently have confidence in his ability to 
freeze 12" lines* we concur that this alternative course of action 
should not be considered.  

IV. ~ COS PYITA ( ISEVNC 0F PLUG FAILURE 

During the repair, failure of both the primary and backup plugging 
techniques would result in a loss of coolant through a four-inch pipe.  
The probability of this occurring during the repair is very small, 
but it is higher than an equivalent siza- failure of the reactor coolant 

.@#Mf -otf iv -tTQ.V! 

the loss-of-coolant accidents postulated to occur during normal operation 
as evaluated in the FSAR. Since the break would be small and the system 
pressure lom, the flow from the condensate system or any ECCS pump 
would be sufficient to maintain normal water level. If a temporary 
plug failed, the flow out of the four-inch pipe would be approximately 
2500 po. The flow from a core spray pump would be at least 4500 pU 
and the flow from a LPCI pump would be at least 5000 gpm. Operability 
of the LPCI pumps and the onsite power supply will be demonstrated 
prior to commencement of the repair to assure that a supply of makeup 
water would be available. The preferred source of nakeup water from 
the condensate system could be maintained for about 40 minutes and 
the injection of water by the ECCS pumps could be maintained indefinitely 
since these take suction from 6-A• primary contaimment suppression 
pool, the ultimate sump for the water leaving the break. The redundant 
residual heat remowal heat exchangers and the service water system 
would be utilised to remove the fission product decay heat.

S U R N A M E IN ........................................... ...................................... ................ ...................................... . ..... . .. . . ....  

DATE IN .......... --------... - - -- - - --...
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Since the temperature of the fuel and clad are nearly the same as 
the 100 to 130A temperature of the reactor coolant and the decay heat 
generation from fission products is lows forced convection cooling is 
not required and the fuel and clad temperatures will not increase 
as long as the core remains covered with coolant. Therefore, fuel 
damage and a consequent release of fission products wo'1d not occur 
even if a temporary plug failed during the repair.  

The staff estimates that the only gaseous radioactive release from 
plug failure would be that of 1-131 at a rate of 5.5 x W035 Ci/hr 
a&.er being processed by the Standby Gas Treatment System and released 
from the plant stack. The maimue release time postulated for this 
release path is 24 hours or a total 1-131 release of 1320 uCi. Assn 
the 5 percentile accident meteorology for the Dresden site of 2.8 xl0" 
sec/m3 for the atmospheric dispersion factor of a stack release the 
staff calculates a peak ground level concentration of 4.3 x 10-4 
uCi/cm3 beyond the site boundary.  

The potential thyroid dose for a release of 1320 uCi of 1-131 under 
accident meteorology to an individual at the nearest site boundary would 
be 0.0013 area by inhalation. The potential thyroid dose to a child 
by way of the milk pathway due to such a release wotld be 0.31 area.  
Such potential thyroid doses are significantly less than 1 percent of 
the non-occupational annual dose limits specified in 10 CFM Part 20 
and are more than a factor of 10 less than the design levels necessary 
to meet as low as practicable annual thyroid doses of 5 urea. It is 
expected that in case of such an incident, meteorological and milk 
measurements would be carried out promptly to determine the exat 
extent of possible consquences so individuals of fsite. For release 
periods beyond the postulated 24 hours, the expected releases would be 
those associated with a normal refueling outage.  

The staff also evaluated potential doses to workers in the drywell 
in the event of a plug failure. Our calculations are based on the 
isotopic coMposition and radioactivity level which the licensee reports 
currently exists in the reactor coolant water and an exposure time of 
13 minutes established by the licensee. as a maxim= time to be spent 
by the repair crew in attwmpting to establish a back up seal if a prlar*K 
plug falls, Our calculations indicate a patential whole body exposure 
of 2.1 eren and a skin exposure of 2.3 mreu for the 15 minute period.  
A whole body ingestion do"e of I urea and a thyroid ingcastion dose 
of 30 arem eould result from a postulated ingestion of 100 m 3 of 
reactor coolant water. tome,1•1 t} o 

OFFICE -------------------------------------------------------------------------------------
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represent less than 1 percent of the annual occupational exposure 
limits specified in 10 CFR Part 20. Even with significantly longer 
exposure periods, the doses to the workers would be within the exposure 
levels of Part 20.  

V. CONCLUSIONS 

As discussed above, the staff considers the proposed repair plan 
acceptable and the best of the feasible alternatives. The chance of 
failure of the temporary plugs is very small, but is judged to be higher 
than that of an equivalent size break occurring in the primary coolant 
system boundary. However, the energy which has to be removed from the 
core is a small fraction of the energy that would have to be removed 
following a loss of coolant accident. In addition, the temperature and 
initial pressure are much lower than for situations analyzed in the FSAR.  
Therefore, the time available to take corrective action is greater and the 
heat removal capacity needed is very much less than would be required 
for a loss of coolant accident involving the same pipe under operating 
conditions. Adequate makeup coolant to keep the core covered and maintain 
fuel element temperatures near the ambient temperature of 120*F can be 
provided by any one of the four low pressure coolant injection pumps 
or the two core spray pumps. Accordingly, the potential consequences 
of such a failure of the plugs in the cold reactor which has been shutdown 
for two weeks wvould not result in cladding damage or release of fission 
products from the core. The only radiological consequences would be those 
described above, which are insignificant compared to an equivalent size 
break in the piping of a hot pressurized reactor at power which was 
analyzed in the Final Safety Analysis Report as amended (FSAR).  

Having analyzed the potential. sequence of events, including consideration 
of a number of malfunctions, we conclude that even if the temporary 
plugs fail completely during the short period that the four inch pipe 
is completely severed, there will be, at all times, a sufficient water 
supply to prevent damage to the core. We also conclude there is 
reasonable assurance that no significant amounts of fission products 
would be released from the core. If the plugs and back up devices 
should fail and the repair crew is not able to establish a seal within 
15 minutes, the licensee will evaluate the situation and if a program 
for stopping the leakage is not completed within 24 hours, the licensee 
will remove the reactor vessel head, unload the core and complete the 
repair without fuel in the core.
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The only potential radiological consequences that need to be considered 
are those that would result from working in a radiation field and from 
the release of radioactivity from the primary coolant that would drain 
into the contaitment. As discussed above, both the occupational and 
offaite doses would be well below the limits of 10 CPR Part 20. In 
regard to radiological condequences to personnel, we conclude that 
the maxznim potential consequences of the proposed repair program are 
not significantly different from those of normal maintenance activities.  
The mazlm= cffsite radiological effects will not be significantly 
different than from routine operation.  

Based on the above considerations, we have concluded the proposed 
repair procedure does not involve a significant hasards consideration.  
We also conclude that there is reasonable assurance (1) that the proposed 
activilles can be conducted without endangering the health and safety 
of the public, and (11) that such activities will be conducted in 
compliance with the Commissioa's regulatin and will not be inimical 
to the comon defense and security or to the health and safety of the public.  

Richard D. Silver 
Operating Reactors Branch #2 
Directorate of Licensing 

e -,. neiubn 

Dennis L. Zlemanm, Chief 
Operating Reactors Branch #2 
Directorate of Licensing 

Date' SEP 2 7 1974

O F F IC E IN I-- - -- - - - - - - - - - - -- - - - - - - - -
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UNITED STATES ATOMIC ENERGY COMMISSION 

DOCKET NO. 50-237 

COMMONNWEALTH EDISON COMPANY 

NOTICE OF ISSUANCE OF AMENDMENT TO FACILITY LICENSE 

Notice is hereby given that the U. S. Atomic Energy Commission-(the 

Commission) has issued Amendment No. 3 to Facility Operating License No.  

DPR-19 to the Commonwealth Edison Company (the licensee). The license 

authorizes operation of the Dresden Nuclear Power Station Unit 2 (the 

facility) located in Grundy County, Illinois.  

The amendment authorizes the licensee to repair a crack in the 

recirculation bypass line in the "A" loop of the facility in the manner 

described in a report entitled "Commonwealth Edison Company Dresden Station 

2A Recirculation Pump 4" Equalizing Line Repair Program" transmitted by letter 

dated September 23, 1974. The amendment is effective as of its date of issuance.  

The filing dated September 23, 1974, complies with the standards and 

requirements of the Atomic Energy Act of 1954, as amended (the Act), and 

the Commission's rules and regulations. The Commission has made appro

priate findings as required by the Act and the Commission's rules and 

regulations in 10 CFR Chapter I which are set forth in the license 

amendment.  

For further details with respect to this action, see (1) the licensee's 

filing dated September 23, 1974, (2) Amendment No. 3 to License No. DPR-19, 

and (3) the concurrently issued related Safety Evaluation by the Regulatory 

staff of the Commission. All of these items are available for public
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inspection at the Commission's Public Document Room, 1717 H Street, N.W., 

Washington, D.C., and at the Morris Public Library at 604 Liberty Street 

in Morris, Illinois 60451. A single copy of items (2) and (3) may be ob

tained upon request addressed to the Atomic Energy Commission, Washington, 

D.C. 20545, Attention: Deputy Director for Reactor Projects, DireCtorate 

of Licensing - Regulation.  

Dated at Bethesda, Maryland this 0 7 •'"day of September, 1974.  

FOR THE ATOMIC ENERGY COMMISSION 

Dennis L. Ziemann,}Chief 
Operating Reactors Branch #2 
Directorate of Licensing


