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The Commission has requested the Federal Register to publish the enclosed 
Notice of Proposed Issuance of Amendment to Facility License No. DPR-63 
for Nine Mile Point Unit 1. The proposed amendment includes a change 
to the Technical Specifications based on our letter to you dated 
September 23, 1975. It is our understanding that the change proposed in 
our letter of September 23, 1975, is acceptable to you.  

This amendment would revise the Technical Specifications to (1) add 
requirements that would limit the period of time operation can be con
tinued with immovable control rods that could have control rod drive 
mechanism collet housing failures and (2) require increased control rod 
surveillance when the possibility of a control rod drive mechanism collet 
housing failure exists.  

A copy of our proposed license amendment with proposed changes to the 
Technical Specifications also is enclosed. A copy of our Safety Evaluation 
relating to this proposed action was forwarded to you with our letter dated 
September 23, 1975.  

Sincerely,

_1

George Lear, Chief 
Operating Reactors Branch #3 
Division of Reactor Licensing

Enclosures: 
1. Federal Register Notice 
2. Proposed Amendment w/Proposed 

Technical Specification 
changes
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UNMTED STATES 

NUCLEAR REGULATORY COMMISSION 

WASHINGTON, D. C. 20555 

Docket No. 50-220 

Niagara Mohawk Power Corporation 
ATTN: Mr. Gerald K. Rhode 

Vice President - Engineering 
300 Erie Boulevard West 
Syracuse, New York 13202 

Gentlemen: 
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for Nine Mile Point Unit 1. The proposed amendment includes a change 
to the Technical Specifications based on our letter to you dated 
September 23, 1975. It is our understanding that the change proposed in 
our letter of September 23, 1975, is acceptable to you.  

This amendment would revise the Technical Specifications to (1) add 
requirements that would limit the period of time operation can be con
tinued with immovable control rods that could have control rod drive 
mechanism collet housing failures and (2) require increased control rod 
surveillance when the possibility of a control rod drive mechanism collet 
housing failure exists.  

A copy of our proposed license amendment with proposed changes to the 
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George Lear, Chief 
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UNITED STATES 

NUCLEAR REGULATORY COMMISSION 
WASHINGTON, D. C. 20555 

NIAGARA MOHAWK POWER CORPORATION 

DOCKET NO. 50-220 

NINE MILE POINT UNIT 1 

PROPOSED AMENDMENT TO FACILITY OPERATING LICENSE 

Amendment No.  
License No. DPR-63 

1. The Nuclear Regulatory Commission (the Commission) has found that: 

A. There is reasonable assurance (i) that the activities authorized 
by this amendment can be conducted without endangering the 
health and safety of the public, and (ii) that such activities 
will be conducted in compliance with the Commission's regulations; 
and 

B. The issuance of this amendment will not be inimical to the common 
defense and security or to the health and safety of the public.  

2. Accordingly, the license is amended by a change to the Technical 
Specifications as indicated in the attachment to this'license amendment 
and Paragraph 2.C.(2) of Facility License No. DPR-63 is hereby amended to 
read as follows: 

"(2) Technical Specifications 

The Technical Specifications contained in Appendices A 
and B, as revised, are hereby incorporated in the license.  
The licensee shall operate the facility in accordance 
with the Technical Specifications, as revised by issued 
changes thereto through Change No.  

3. This license amendment is effective as of the date of its issuance.  

FOR THE. NUCLEAR REGULATORY COMMISSION 

Karl R. Goller, Assistant Director 
for Operating Reactors 

Division of Reactor Licensing 

Attachment: 
Change No. to the 

Technical Specifications 

Date of Issuance:
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ATTACHMENT TO PROPOSED LICENSE AMENDMENT 

PROPOSED CHANGE TO THE TECHNICAL SPECIFICATIONS 

FACILITY OPERATING LICENSE NO. DPR-63 

DOCKET NO. 50-220 

Delete existing pages 27 and 34 of the Technical Specifications and insert 

the attached revised pages 27 and 34. The changed areas on the revised 

pages are shown by marginal lines.



LIMITING CONDITION FOR OPERATION SURVE I LLANCE REQUIREMENT

;• (2) Reactivity margin - stuck control rods 

Control rods which cannot be moved with control 
rod drive pressure shall be considered inoperable.  
Inoperable control rods shall be valved out of 
service, in such positions that Specification 
3.1.1 a(l) is met. In no case shall the number 
of non-fully inserted rods valved out of service 
be greater than six during power operation. If 
this specification is not met, the reactor shall 
be placed in the cold shutdown condition. If a 
partially or fully withdrawn control rod drive 
cannot be moved with drive or scram pressure 
the reactor shall be brought to a shutdown 
condition within 48 hours unless investigation 
demonstrates that the cause of the failure is 
not due to a failed control rod drive mechanism 
collet housing.  

bF. Control Rod Withdrawal 

(1) The control rod shall be coupled to its drive or 
completely inserted and valved out of service 
When removing a control rod drive for 
inspection, this requirenient does not 
apply as long as the

and all other operable rods fully 
inserted.  

(2) Reactivity margin - stuck control rods 

Each partially or fully withdrawn control 
rod shall be exercised at least once each 
week. This test shall be performed at 
least once per 24 hours in the event power 
operation is continuing with two or more 
inoperable control rods or in the event power 
op/oration is continuing with one fully or 
partially withdraw:n rod which cannot be ( 
moved and for which control rod drive 
mechanism damage has not been ruled out.  
The surveillance need not be completed within 
24 hours if the numaber of inoperable 
rods has been reduced to less than two and 
if it has been demonstrated that control 
rod drive mechanism collet housing failure 
is not the cause of an immovable control rod.  

b. Control Rod Withdrawal 

(1) The coupling integrity shall be 
verified for each withdrawn control 
rod by either:

(a) Observing the drive does not 
go to the overtravel position, 
or

27
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BASES FOR 3. 1. 1 AND 4. 1. 1 CONTROL ROD SYSTEM 

maximum contribution to shutdown reactivity. If it is valved out of service in a non-fully in

serted position, that position is required to be consistcnt with the shutdown reactivity limita

tion stated in Specification 3.1.1 a(l), which assures the core can be shut down at all times 

with control rods.  

The allowable inoperable rod patterns will be determined using informaiton obtained in the 

startup test progrm supplcmented by calculations. During initial startup, the reactivity condi

tion of the as-built core will be determined. Also, sub-critical patterns of widely separated 
withdrawn control rods will be observed in the control rod sequences being used. The observa
tions, together with calculated strengths of the strongest control rods in these patterns will 
comprise a set of allowable separations of malfunctioning rods. During the fuel cycle, similar 
observations made durihg any cold shutdown can be used to update and/or increase the allowable 
patterns.  

The number of rods permitted to be valved out of service could be many more than the six allowed 

by the specification, particularly late in the operating cycle; however, the occurrence of more 
than six could be indicative of a generic problem and the reactor will be shut down. Placing the 

reactor in the shutdowh condition inserts the control rods and acconlplishes the objective of the 

specifications on control rod operability. This operation is normally expected to be accomplished 
within ten hours. The weekly control rod exercise test seryes as a periodic check against deter

ioration of the control rod system. Experience with this control rod drive system has indicated 
that weekly tests are adequate, and that rods which move by drive pressure will scram when required 
as the pressure applied is much higher.  

Also if damage within, the control rod drive mechanism and in particular, cracks in drive internal 
housings, cannot be ruled out, then a generic problem affecting a number of drives cannot be ruled out.  
Circu;iferential cracks resulting from stress assisted intergranulair corrosion have occurred in the co.llet 
housing of drives at several BIRs. This type of cracking could occur in a number of drives and if the cracks 

propagated until severance of the collet housing occurred, scram could be prevented in the affected rods.  

Limiting the period of operation with a potentially severed collet housing and requiring increased 
surveillance after detecting one stuck rod will assure that the reactor will not be operated with a large 
number of rods with failed collet housings.  

b. Control Rod Withdrawal 

(1) Control rod dropout accidents as discussed in Appendix E* can lead to significant core damage.  
If coupling integrity is maintained, the possibility of a rod dropout accident is eliminated.  
The overtravel position feature provides a positive check as only uncoupled drives may reach 
this position. Neutron instrumentation response to rod movement provides an indirect verifica
tion that the rod is coupled to its drive. Details of the control rod drive coupling are given 

in Section IV.B.6.1.*
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UNITED STATES 

NUCLEAR REGULATORY COMMISSION 

WASHINGTON, D. C. 20555 

SAFETY EVALUATION BY THE OFFICE OF NUCLEAR REACTOR REGULATION 

SUPPORTING AMENDMENT TO LICENSE NO. DPR-63 

AND 

CHANGES TO THE TECHNICAL SPECIFICATIONS 

INOPERABLE CONTROL ROD LIMITATIONS 

NIAGARA MOHAWK POWER CORPORATION 

NINE MILE POINT UNIT 1 

DOCKET NO. 50-220 

Introduction 

On June 27, 1975, Commonwealth Edison Company (CE) informed NRC that 
cracks had been discovered on the outside su• Mce of the collet housing 
of four control rod drives at Dresden Unit 3 '. The cracks were 
discovered while performing maintenance of the control rod drives; the 
reactor was shutdown for refueling and maintenance. In a letter dated 
July 3, 1975, CE informed us that if the cracks propagated until thT 
collect housing failed, the affected control rod could not be moved 
In a meeting with representatives of General Electric (GE) and CE the 
NRC staff was advised that further inspections revealed cracks in 19 
of the 52 Dresden 3 control rod drives inspected, in one spare Dresden 
2 control rod drive, in one Vermont Yankee spare control rod drive 
and in two GE test drivesM3). In a report dated July 30, 1975, after 
additional rod drives were inspectV 1 CE stated that cracks had been 
found in 24 of 65 drives inspected<•. Recently, the Tennessee Valley 
Authority reported that cracks were found in the collet housing of 

(1) Telegram to J. Keppler,. Region III of the NRC, June 27, 1975, 
Docket No. 50-249.  

(2) Letter from B. B. Stephenson, Commonwealth Edison Company to 
James G. Keppler, U. S. Nuclear Regulatory Commission, July 3, 
1975, Docket No. 50-249.  

(3) Memo from L. N. Olshan, Division of Technical Review (DTR) to 
T. M. Novak, DTR, "Meeting on Cracks Found in Dresden 3 Control 
Rod Drive Collet Retainer Tubes," July 18, 1975.  

(4) Letter from B. B. Stephenson, Commonwealth Edison Company to 
James G. Keppler, U. S. Nuclear Regulatory Commission, July 30, 
1975, Docket No. 50-249.
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seven of nineteen drives inspected at Browns Ferry 1 and Vermont Yankee 
found cracks in the collet housing of 4 of 10 control rod drives inspected.  
Because a number of control rod drives have been affected, because 
complete failure of the drive collet housing could prevent scram of 
the affected rod, and because we do not consider existing license 
requirements adequate in veiw of the collet housing cracks experienced, 
we have concluded that the Technical Specifications should be changed 
for those reactors with control rod drive designs susceptible to collet 
housing cracks. The change should assure that reactors which could 
be affected would not be operated for extended periods of time with a 
control rod which cannot be moved.  

DESCRIPTION 

The control rod drive is a hydraulically operated unit made up primarily 
of pistons, cylinders and a locking mechanism to hold the movable part 
of the drive at the desired position. The movable part of the drive 
includes an index tube with circumferential grooves located six inches 
apart. The collet assembly which serves as the index tube locking 
mechanism contains fingers which engage a groove in the index tube 
when the drive is locked in position. In addition to the collet, the 
collet assembly includes a return spring, a guide cap, a collet retainer 
tube (collet housing) and collet piston seals. The collet housing 
surrounds the collet and spring assembly. The collet housing is a 
cylinder with an upper section of wall thickness 0.1 inches and a 
lower section with a wall thickness of about 0.3 inches., The cracks 
occurred on the outer surface of the-upper thin walled section near 
the change in wall thickness.  

1. Consequences of Cracking 

The lower edges of the grooves in the index tube are tapered, 
allowing index tube insertion without mechanically opening the 
collet fingers, as they can easily spring outward. If the collet 
housing were to fail completely at the reported crack location, 
the coil collet spring could force the upper part of the collet 

Shousing and spring retainer upward, to a location where the spring 
and spring retainer would be adjacent to the collet fingers.  
The clearance between the collet fingers and the spring when in 
this location will not permit the collet.fingers to spring out 
of the index tube groove. This would lock the index tube in this 
position so that the control rod could not be inserted or withdrawn.  

*1 

* . * *.
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The failure of up to six control rods to operate has previously 
been evaluated and the Technical Specifications presently allow 
up to six rods to be inoperable. If more than six rods are 
inoperable or if the scram reactivity rate is too small or if 
shutdown reactivity requirements are not met, the existing Technical 
Specifications require the reactor to be brought to a cold shutdown 
condition. Reactor power operation with up to six rods inoperable 
would not involve a new hazards consideration nor would it endanger 
the health and safety of the public.  

2. Probable Cause of Cracking.  

The cause of the cracking appears to be a combination of thermal 
cycling and intergranular stress corrosion cracking. The thermal 
cycling results from insertion and scram movements. During these 
movements hot reactor water is forced down along the outside of 
the collet housing, while cool water is flowing up the inside and 
out of flow holes in the housing. These thermal cycles are severe 
enough to yield the material, leaving a high residual tensile stress 
on the outer surface.  

The collet housing material is type 304 austenitic stainless steel.  
The lower portion of the collet housing has a thicker wall and its 
inner surface is nitrided for wear resistance. In 1960-61, similar 
drives using high hardness 17-4 PH material for index tubes and other 
parts were found to have developed cracks. The problem caused GE 
to switch to nitrided stainless steel. The nitriding process 
involves a heat treatment in the 1050 F to 1100 F range, which 
sensitizes the entire collet housing, making it susceptible to 
oxygen stress corrosion cracking.  

The cooling water used in the drives is aerated water. This water 
contains sufficient oxygen for stress corrosion to occur in the 
sensitized material if it is subjected to the proper combination 
of high stresses and elevated temperatures.  

We believe that the cracking is caused by a combination of thermal 
fatigue and stress corrosion. GE has determined that both full 
stroke insertion and scram will cause high thermal stress. The 
cracks are completely intergranular and extensively branched, 
indicating that corrosion is a major factor. The type of thermal 
cycling, plus the buildup of corrosion products in the cracks be
tween cycles probably results in a ratcheting action. This is 
also indicated by the "bulged" appearance of the cracks on the OD.
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3. Probability of Early Failure 

We belive that the cracking is progressive and is cycle dependent.  
Although the details of the cracking process are still not clear, 
we have not identified any mechanism that would cause rapid cracking 
with progression to complete circumferential failure.  

The axial loads on the housings are very low at all times so that 
through wall cracks would have to progress at least 90% around the 
circumference before there would be concern about a circumferential 
failure. Although one housing at Dresden 3 had three cracks which 
nearly joined around the circumference, no cracks at Dresden 3 were 
through wall and none of the housing examined approached the degree 
of cracking necessary for failure. The collet housing has three flow 
holes in the thin section equally spaced around the circumference.  
The observed cracks have been confined primarily to the areas below 
and between the holes and near the area where the wall thickness of 
the collet housing changes. Since all the cracks except those 
located at the change in wall thickness are fairly shallow and 
since those at the change in wall thickness are largely confined 
to the circumferential area between holes, the net strength of the 
cracked housings is still far greater than necessary to perform 
their function.  

A test drive at GE that had experienced over 4000 scram cycles had 
a more extensive developed crack pattern. Although the satisfactory 
experience with this cracked test housing is encouraging, its 
performance may not be correlated directly to that of drives in 
service, as this test drive was subjected to lower temperatures, 
and possibly less severe thermal cycles than could be encountered 
in actual service. The cracks were first noticed on the test drive 
after about 2000 cycles - many more cycles than the cracked housings 
at Dresden 3 had experienced.  

The chance that a large number of collet housing would fail completely 
at about the same time is very remote. This is primarily true because 
the distributions of failures by cracking mechanisms such as stress 
corrosion and fatigue are not linear functions. That is, failure 
is a function of log time or log cycles. Distribution of failures 
of similar specimens generally follow a log normal pattern, with 
one or two orders of magnitude in time or cycles between failures 
of the first and failures of the last specimen. As no collet 
housing has yet failed, we are confident that there would be very 
few, if any, failures during the next time period corresponding to 
the total service life to date.



4. Changes to Technical Specifications 

Existing limiting conditions of operation allow operation to continue 
with up to six inoperable control rods. Existing surveillance 
requirements specify that daily surveillance of the condition of 
all fully or partially withdrawn rods would not have to begin until 
two rods are found inoperable. We do not consider that these 
existing limiting conditions of operation and surveillance requirements 
sufficiently limit the possibility of operating for an extended 
period of time with a number of rod drive mechanisms which cannot 
be moved. We have therefore concluded that the Technical*Specifications 
should be changed as discussed below.  

(a) One stuck control rod does not create a significant safety 
concern. However, if a rod cannot be moved and the cause 
of the failure cannot be determined, the rod could have a 
failed collet housing. A potentially failed collet housing 
would be indicative of a problem which could eventually 
affect the scram capability of more than one control rod.  
Since the cracks appear to be of a type which propagate 
slowly, it is highly unlikely that a second control rod 
would experience a failed collet housing within a short period 
of time after the first failure. Therefore, a period of time 
of 48 hours can be allowed to determine the cause of failure.  
This period is considered long enough to determine if the 
cause of failure is not in the drive mechanism, yet short 
enough to be reasonably assured that a second collet failure 
does not occur. Therefore Section 3.0.1.a(2) (Reactivity Margin 
Stuck Control Rods) should be expanded to require that 
if a control rod cannot be moved during normal operation, 
testing or scram, the reactor shall be shutdown within 48 
hours if the reason that it cannot be moved cannot be shown 
to be due to causes other than a failed collet housing.  

(b) If a control rod drive cannot be moved, the cause of the 
stuck rod might be a problem affecting other rods. To 
ensure prompt detection of any additional control rod drive 
failures which could prevent movement, Section 4.1.1.a(2) should 
be expanded to require surveillance every 24 hours of all 
partially and fully withdrawn rods if one rod drive is found 
to be stuck.  

Until permanent corrective measures are taken to resolve the potential 
for stuck control rods due to failed collet housing, we believe that 
these additional specifications provide reasonable assurance that an 
unacceptable number of control rod collet housing will not fail during

-e *
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operation. Upon completion of the investigations being performed 
by GE, additional corrective actions may permit revision of these 
requirements.  

CONCLUSION 

We have concluded, based on the considerations discussed above, that: 
(1) there is reasonable assurance that the health and safety of the 
public will not be endangered by operation in the proposed manner, 
and (2) such activities will be conducted in compliance with the 
Commission's regulations and the issuance of this amendment will 
not be inimical to the common defense and security or to the health 
and safety of the public.
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intervene must set forth the interest of the petitioner in the proceeding, 

how that interest may be affected by the reCslts of the proceeding, and 

the petitioner's contentions withrespect to TlVe proposed licensing action.  

Such petitions must be filed in accordance `ý!ith the provisions of this 

FEDERAL REGISTER lkptice and Section 2.714, "ind must be filed with the 

Secretary of the Commission, U.S. Nuclear RegulatoryCommission, 

Washington, D.C. 20555, Attention; bocketing and Service Section, by 

the above date. A copy of the petition and/or request for a hearing should 

be sent to the Executive Legal Director, U.S. Nuclear Regulatory Commission, 

Washington, D.C. 20555 and to Arvin E. Upton, Esquire, LeBoeuf, Lamb, 

Leiby & MacRae, 1757 N Street, N.W., Washington, D.C. 20036, the attorney 

for the licensee.  

A petition for leave to intervene must be accompanied by a supporting 

affidavit which identifies the specific aspect or aspects of the proceeding 

as tp".which intervention is desired and specifies *ith particularity the 

facts on which the petitioner relies as to both his interest and his 

contentions with regard to each aspect on which intervention is requested.  

Petitions stating contentions relating only to matters outside the 

Commission's jurisdiction will be denied.  

All petitions will be acted upon by the Commission or licensing board, 

designed by the Commission or by the Chairman of the Atomic Safety and 

Licensing Board Panel. Timely petitions will be considered to determine 

whether a hearing should be noticed or another appropriate order issued

. U. S. GOVERNMENT PRINTING OFFICEt 1074.526-165
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regarding the disposition of the petitions.  

In the event that a hearing is held and a person is permitted to 

intervene, he becomes a party to the proceeding and has a right to 

participate fully in the conduct of the heating. For example", he may 

present evidence and examine and cross-examine witnesses. N 

For further details with respect to these actions, see the Commission's 

letter to Niagara Mohawk Power Corporation dated September 23, 1975 and the 

attached proposed Technical Specifications and the Safety Evaluation by the 

Commission's staff dated September 23, 1975 and Niagara Mohawk Power Corporation's 

letter dated October 14, 1975, which are available for public inspection 

at the Commission's Public Document Room, 1717 H Street, N.W., Washington, 

D.C. and at the Oswego City Library, 120 E. Second Street, Oswego, New 

York 13126. This license amdndment and the Safety Evaluation may be inspected 

at the above locations and a copy may be obtained upon request addressed to 

"-the U.S. Nuclear Regulatory Commission, Washington, D.C. 20555, Attention: 

Director, Division of Reactor Licensing.  

Dated at Bethesda, Maryland, this 2q day of _ -7i 

FOR THE NUCLEAR REGULATORY COMMISSION 

George Lear, Chief 
Operating Reactors Branch #3 
Division of Reactor Licensing

1 JGuibe it:acr ....9....ear ........... .  412/ 2_ /75 ! 9.. 7 !2 1 /75.., 
;I .. ........... .. .. ...... ......P ... .. .. 7............ ........ ..... .  
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UNITED STATES N1 REGULATORY COMMISSION 

DO( i. 50-220 

NIAGARA MOt )WER CORPORATION 

NOTICE OF PROPGyf!. SSUANCE OF AMENDMENT 

TO FACILITI OPERATING LICENSE 

The U. S. Nuclear Regulatory Commission (the Commission) is considering 

issuance of amendment to Facility Operating License No. DPR-63 issued to 

Niagara Mohawk Power Corporation for operation of Nine Mile Point Unit 1 

located in Oswego County, New York.  

This amendment would revise the Technical Specifications to (1) add 

requirements that would limit the period of time operation can be continued 

with immovable control rods that could have control rod mechanism collet 

housing failures and (2) require increased control rod surveillance when 

the possibility of a control rod drive mechanism collet housing failure exists.  

Prior to issuance of the proposed license amendment, the Commission 

will have made the findings required by the Atomic Energy Act of 1954, as 

amended (the Act), and the Commission's rules and regulations.  

By , the licensee may file a request for a hearing 

an# any person whose interest may be affected by this proceeding may file a 

request for a hearing in the form of a petition for leave to intervene 

with respect to the issuance of this amendment to the subjeft facility 

operating license. Petitions for leave to intervene must be filed under 

oath or affirmation in accordance with the provisions of Section 2.714 of 

10 CFR Part 2 of the Commission's regulations. A petition for leave to

U. S. GOVERNMENT PRINTING OFFICElt 174.526t.10


