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e, \?OHN'.-‘.CTICUT YANXKEE ATOMIC POWER COMPANY
\/
3 BERLIN, CONNECTICUT
i # O sOX 270 HARTFORD CONNECTICUT 08101

TeLarnone v
203886001 B

April 15, 1580 .

Docket No. 50-213

Mr. Soyce H. Grier, Director

Region I

Office of Inspection and Enforcement
U. S. Nuclear Regulatory Commission
631 Park Avenue

King of Prussia, PA 19406

Gentlemen:
Baddam Neck Flant
FTOL No. DPR-61
Intent to Ship Speciel Nuclear Material

In accordance with the requirements of 10CFR73.72, Comnecticut Yankee Atcomic
Power Company (CYAPCO) is hereby providing notification of our intent to ship
special puclear material in the form of three (3) irradiated fuel sssemblies.
Each of these assemblies will be shipped by truck, cwned by Tri-State Motor
Transit Company of Joplin, Missouri, in three separate chipmests from CYAPCO's
Haddam leck Plant ‘n Eaddam Neck, Connecticut, to Zattelle Cclumbus Laboratories
in Columbus, Ohio.

Shipments are scheduled for departure from Faddam Neck at 8:00 a.m. on
April 22, 28, and May 2, 1580, with scheduled arrival at Battelle Columtus
22 hours after departure in each case.

Return shipments of two (2) of the assemblies are expected, but have nct yet
been scheduled. CYAPCO intends to send notification of those shipments when
they are scheduled.

The Region 1 office was notified by phone today, April 15, 1980.
Very truly yours,

CONNECTICUT YANKEE ATOMIC POWER COMPANY

WG, (rurizl

W. G. (Jounsil
Vice President

WY o

W. F. Fee
Vice Fresident

8208310481 820730
PDR FOIA
KRONZEKB2-301 FDR
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‘A CONNECTICUT YANKEE ATOMIC POWER COMPANY

BERLIN, CONNECTICUT
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-
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103 sss.a0n

April 18, 1980

Docket No. 50-213

Director of Nuclear Reactor Regulation

Attn: Mr. D. L. Ziemann, Chief
Operating Reactors Branch #2

U. S. Nuclear Regulatory Commission

Washington, D.C. 20555

Reference: (1) D. C. Switzer letter to D. L. Ziemann dated March 21, 1978.
Gentlemen:
Haddam Neck Plant

Additional Information in Support of Proposed Changes
to Technical Specifications

In Reference (1), Connecticut Yankee Atomic Pover Company (CYAPCO) forwarded
proposed Specifications to delete the prohibition of spent fuel cask movement
over the spent fuel pool in Technical Specification 3.13H and substitute
additional restrictions regarding their movement. Also included were the
results of the cask drop analysis.

In late February, 1980, CYAPCO requested that the NRC Staff expedite their re-
viev of the proposed changes in order that shipment to Battelle Columbus of
three (3) spent fuel assemblies from previous cycles at Haddam Neck could

be accamplished before the upcoming May 3, 1680 shutdown for refueling.

At that time, it wvas emphasized that the shipment of these assemtlies and the
work to be done on them is of interest, not only to CYAPCO, but alsc to the
Electric Pover Research Ianstitute (EPRI), the U.S. Department of Energy (DOE),
and the industry in general.

Two Of the assemblies are deing shipped as part of the joint CYAPCO-EPRI fuel
examination program directed toward definitively determining the cause of

Batch 8 fuel failures experienced in 1979. Shipping and subsequent post-
irradiation examination are critical to assuring against future failures

and minimizing radioactive contamination. The third assembly is a thoroughly
pre-characterized assembly from Cycle 2 operation at Haddam Neck, vhich has been
in the spent fuel pool for approximately seven years. DOE is interested in
investigating the effects of long-term storage on spent fuel in ccnnecticn

witn the Avay-From-Reactor (AFR) spent fuel storage progranm.

; Vg
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On March 27, 1980, a conference telephone call was held to discuss questions

from the Staff vhich had been informally transmitted to CYAPCO/NUSCO a veek
earlier. Further questions and clarification requests resulted from that

call. Ansvers have been informally transmitted for your review previously

and are provided formally as Attaclment 1 to this letter. 2

On April 3, 1980, CYAPCO advised the Staff by telephone that ve wvere revising the
request for a permanent Technical Specification change to a one-time approval ,
wvaiver, license condition, or whatever would be the most expeditious method

of modifying the Technical Specifications to allov movement of the spent fuel
cask and accomplisiment of the shipments. This revision was the result of addi-
tional concerns, raised internally at NUSCO, regarding potential eriticality

in the event of a cask drop.

At this time, CYAPCO respectfully reiterates its requests for expeditious
Staff action on this topic. To avoid a very long delay, shipment of the three
fuel assemblies must be accomplished before the scheduled refueling

outage,

Your continued cooperation is sincerely appreciated.

Very truly vcurs,

CONNECTICUT YANKEE ATOMIC POWER COMP

-

Vice President

Attachment
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ATTACHMENT 1

HADDAM NECK PLANT

ADDITIONAL INFORMATION IN SUPPORT OF PROPOSED CHANGES
T0 TECHENICAL SPECIFICATIONS

AFRIL, 1980
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ATTACHMENT 1

QUESTIONS TELECOPIED FROM NRC AS "ENCLOSURE 1",
HADDAM NECK, CASK HANDLING OPERATIONS, REQUEST FOR ADDITIONAL iNFORMATION

Questicn (1)

Indicate vhether a failed-fuel container will be used for movement of the

dazaged fuel, If it will be, describe the path to be folloved and extent

to which Staff Positions 1 through 5 of Enclosure 2 will be satisfied for .
movement of this container.

Resggnse

CYAPCO will ve using zero leak cask, and so, will not need a failed-fuel
container.

Question (2)

Identify the model cask that will be used for shipment of the fuel.

Resvonse

CYAPCO will use an NAC-l cask, licensed as NSF-4.

Question (3)

a) Identify the weight of the hatch cover that is moved to the rcof to
allow handling of the cask.

b) Identify where this load is stored on the roof.

Resnc:gs

There is no hatch cover vhich is moved to the ro.f. There is a bhatch in the
roof whose cover slides, on tracks, to the side of the opening cut of the wvay.
This is at elevation 75'6". There is also a hatch in the floor at elevation

L7'0", whose cover is lifted off and set aside on the same floor, avay from the
pool and out of the way.

Question (&)

a) Identify the weight of the spent fuel cask cover.

b) Identify the crane used for handling this cover, and the defined safe
load path for its movement.
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Respcnse

The spent fuel cask cover veighs 750 peunds. It is removed from the cask
using the Refuel Building's 3.1/2 ton crane. The defined path is {ndicated
on Figure 2.

Question (5)

ldentify what safety-related equipment (includi , cabling) is located in the
area belov the location vhere the spent fuel cask is loaded onto the transfer
bUuggy .

Response

There is none.

Questicn (6)

The response to Question 1 contained in the May 1L, 1974 letter from Connecticut
Yankee makes reference tc analyses docketed for other plants. Describe the
assumptions and approach used for the reference analysis and by whom that
analysis was made. Describe the similarity of the assumptions made for that
analysis and the vorking conditions in the Haddam Neck Plant.

Respeonse

The referenced analysis was done by Stone and Webster Engineering Corporation
for a spent fuel pool of similar design. The assumptions and conservatisms
made in that analysis vere as follows:

a) All the kinetic energy of the cask at impact is absorbed by crushing
of the concrete in the pocl floor only = the cask wvas assumed to
be infinitely stiff, not absorbing any kinetic energy itself.

b) The concrete strength used (3000 psi) is the design strength, that is,
the strength after 28 days. The actual strength of the concrete increases
over time.

¢) Although the cask drop is a dynamic event, tre static crushing strength of
the concrete wvas used.

d) The line of impact goes through the cask's center of gravity and the
cask's edge vhich penetrates into the concrete slab for the duration
of the event.

=) The crush zone is a 45° cone with a bottom diameter of 15 feet (radius
at rock contact = 7.5 feet).

i
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f) The concrete in the crush zone is assumed infinitely pe§neuble.

g) The flov in the rock is calculated using hemispherical artesian flow
equation.

The resulting leak rate calculated vas approximately 0.4 gpm.

The referenced plant's spent fuel pool is essentially idemtical to that at
Haddam Neck. Both are poured directly on bedrock with a minimum concrete
thickness of six (6) feet on the pool floor. It shculd be noted that the
referenced analysis assumed a 100 ton cask is dropped from a height of 42
feet (L feet through air, 38 feet through vater). The cask to be used

at Haddax seck weighs 25 tons and could be dropped from a height of only
spproxizately 38 feet (L feet through air, 33-1/2 feet through vater). The
concrete used in the Haddam Neck pool has a design strength of 3000 psi,
and has been in place since 1967. .
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QUESTIONS TELECOPIED FROM KRC AS "ENCLOSURE 2",
HADDAM NECX, CASK HANDLING OPERATIONS, REQUEST FOR ADDITIONAL INFORMATION

Question (1)

Verify that procedures are developed and followed for the proper handling of

the spent fuel cask and related heavy loads (such as the hatch cover), and

that these procedures include: identificestion of proper equipment and 1
components for performing these operaticns; required inspections before
movement of the lcad and related acceptance criteria; the steps and proper
sequence to be followed in handling the load; definition of the safe load
path; and special precautions.

Response

Procedures for cask handling operaticns wvere supplied by RAC. These have
been incorporated into the site-specific procedures for the Haddam Neck
Plant. The path of the cask is indicated on Figures 1l and 2 of this
Attachment. The cask cover will be stored in a position, suspended off the
fuel crane bridge, which will be above the seismic supports, not above the
fvel,

The yoke will be oriented (by procedure control) in the East-West direction
within the Spent Fuel Building. Thus, if one end of the yoke should break,
when the cask is over the pool, the cask would tip either in the East direction
awvay from the fuel storage pocl, or in the West .irection, over the fuel rack
seismic restraints, thus, providing additional protecticn against the possi-
bility of the cask tipping towards the stored fuel assexblies.

The cask is restricted from motion over the fuel storage racks by the roof

hatch opening area. (See Drawing 16103-2703). As a precautionary measure,
CYAPCO car put an additional man in the crape cab with a valkie-talkie and
another man stationed inside at the crane's main power breaker. Thus, in

the extremely unlikely event of the failure of the crane directional control,
with coincident failure of the crane stop button and the powver breaker the cab,
the second man in the cab can relay a message to the man inside and he, in turm,
wvill open the main breaker.

Drawings, numbers 16103-27036 and -55005 (partial), are providel for information.
The partial of 16103-55005 is the fuel pool only, showving the seismic restraints.

Questicn (2)

Verify that operators that will handle the cask and related heavy loads are
trained and qualified, prior to handling these loads, and conduct themselves
in accordance with Chapter 2-3 of ANSI B30.2-1976, "Overhead and Gantry Cranes".

Response

CYAPCO will ensure that operators are trained and qualified, and conduct
themselves in accordance with Chapter 2-3 of ANSI B30.2-1976.
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Qﬁestion (3)

Verify that the yoke used to handle the cask satisfies the guidelines of

ANSI N14.6-1078, however, the stress design factor stated in Sectiom 3.2.1.1

of ANSI N14.6 should be based on the combined maximum static and dynanic

loads that could be imparted on the andling device based on the characteristics
of the crane vhich will be used.

Response

The NAC-l cask Lifting Yokes to be used at Connecticut Yankee, for the failed
fuel handling operation, are Y-3 and SY-l designation. Each of these lifting
yokes was designed by Nuclear Fuel Services Company (NFSC). Their design
criteria (attachment) werr as indicated in Paragraph 4.2 of RAC Document
101-0-A2, using a design load of three (3) times the load cask dead wveight

(@ 150,000 pounds) with design stress less than the minimmm yield stress.

For a design load of 5W (250,000 pounds) the design stress is less than the
ultimate strength of yoke material (92,600 psi).

The adequacy of this design was demonstrated by load test after fabrication
(to 150 percent of loaded cask veight) per ANSI 14 .6 guidelines.

As indicated in Section 4.2.4 of the design criteria, minimum yield strength
of 50,000 psi was utilized. Material certification performed by United States
Steel (USS) indicated the minimum yield strength to be 61,700 psi. Utilizing
the higher yield strength induces an additional safety factor of 23.4 percent
over the safety factors established using a 3W design load and a 50,000 psi
yield strength.

NAC's recertification of the design modifications performed on the criginal

NFS yoke designs results in a minimum safety factor of 1.4 for the yield

stress criteria using the 3W design load. (NFS's original design basis wvas not
modified.)

Based o-. the above discussion, it is NUSCO's opinion that the NAC yokes
adequately meet ANSI 14 .6 requirements. In addition, the yokes will have a
minimum saferv facter of 1.72 (1.4 # 1.23) for a 3W design load. The
minimum dynamic locad factor, without exceeding the yield stress criteria,
for a 1W load is 5.0.

The cask does not have a redundant or single-failure-proof yoke. There is none
available in the industry.

Question (kL)

Verify that the slings or handling devices used for movezent of the hatch
cover and spent fuel cask cover (if different from the cask yoke) are installed
and used in accordance with ANSI B30.9-19T1, "Slings". g
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Response .

CYAPCO will ensure that the slings used for movement of the cask cover

are used in accordance with ANSI B30.9-1971. The lifting spider has a

design rating of 2,000 1bs., is lcad tested to 2,800 1lbs., and has a

factor of safety of 3. ’

Question (5)

Verify that the crane(s) used for handling of the spent fuel shipping cask
and related heavy lcads are inspected, tested, and maintained in accordance
vith Chapter 2-2 of ANSI B30.2-1976, with the exception that tests and
inspections should be performed prior to use vhere frequency of crane use for
these loads is less than the specified inspection and test frequency.

Response

The fuel building auxiliary hoist and the large overhead crane, which will

be used for handling heavy loads and the spent fuel shipping cask, vere

recently (April 11, 1980 and April 15, 1980) inspected by Dwight-Foote,
Incorporated, of Berlin, Connecticut. Their representatives have indicated

that inspection requirements of ANSI B30.2-1976 vere met or exceeded, and

that certificstion to that effect will be provided. It is CYAPCO's intent to. load
test the crane and complete lifting rig to approximately 150% of the shipping
cask/fuel assembly weight before cask handling operations begin.

Question (6)

Verify that the crane design satisfies the guidance of ANSI B30.2-1976,
Chapter 2-1. Provide justification for those provisions that are not met.

Response

The crane vas purchased in 1964, It was designed to the following specifica-
tions applicable at that time:

a) AISC Specification for the Design, Fabrication, and Brection of
Structural Steel for Buildings.

b) Specification for Steel for Bridges of the ASTM, Serial
Designation A-T.

¢) Electric Overhead Crane Institute Specifications.

d) General Information for Standard Industrial Service Electric
Overhead Traveling Cranes.

e) ASA Standards.
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As indicated above (Question (5)), inspection results meet or exceed the
requirements of ANSI B30.2-1976 and CYAPCO intends to lcad test the crane and
lifting rig before cask operations are started.
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'Section: EDA Document No.
. 101 -0-A2 Page 1
Title: Design Analysis for NAC-1
Cask Lifting Yoke Modification Revision No. Date
Prepared By: C. C. Hoffman 0 12/10/76
1.0 PURPOSE

Provide Design Analysis of the NAC-1 Cask Lifting Yokes

Y-3 and Y-4.

APPLICABILITY AND SCOPE

This Analysis applies to the NAC-1 Cask Lifting Yokes

DEFINITIONS

None

ANALYSIS

L.l Design Bases

Lk.1.1

L.1.2

holo3

The design of the NAC-1l Cask Lifting Yoke Y-3

and Y-4 is based upon Nuclear Fuel Services, Inc.,
1ifting yoke design, Drawing No. NSF EL0099, Rev. 8.
Five yokes built to this NFS design have been proof-load
tested to 130,000 pounds and used in service with the
NFS-4 and NAC-l casks for several hundred shipmeats

wvithout any evidence of failure.

The design of the NAC-1 Cask Lifting Yoke Y-3 and Y-4
is identical to NSF E10099, Rev. 8, design with the
exception that width of the hook-eye cpening is

increased from 10 inches to 13 inches.

Material specifications are identical to those utilized

on the original NFS design.

Page 13 of
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Section: EDA Document No.

101-0-A2 Page 2
Title: Design Analysis for NAC-l :
Cask Lifting Yoke Modification Revision No. Date
Prepared By: C. C. Hoffman 0 12/10/76

L1k

L.2 Design

k.2.1

k.2.2

k.2.4

k.2.5

L.2.6

A stress analysis covering only the modification incor-
porated, the increase in width of the hoock-eye, is

performed.

Criteria

Yoke design is to the yield point (or less) of the

material for the design load.

Static load (cask weight) is 50,000 pounds.

Design load is 150,000 pounds (3 times the actual load).

Material is Corten-BE with a minimum yield strength of

50,000 psi.

Load test is required 75,000 pounds (150% of loaded

NAC-1 cask wveight).
The yoke is a safety-related item and quality
assurance control and documentation is required

covering materials, fabrication, and testing.

Operating environmental conditions are identical to those

previously experienced in service for the NFS E10099, Rev.

Yckes.

EXHIBIT 6
Page 14 of 1

g,



Page 15 of 1

Sectiocn: EDA Document No.

1Al -0-A2 Page 3
Title: Design Analysis for NAC-1
Cask Lifting Yoke Modification Revisiocn No. Date
Prepared By: C. C. Hoffman 0 12/10/76

k.3 Design Analysis
The design of the NAC-1 Cask Lifting Yokes Y-3 and Y-
is identical with one minor exception, to the design of
the NFS-L Cask Lifting Yoke. As noted in the design bases,
load testing and service use has demonstrated the adequacy
of that design. This analysis covers only the effect of the

hook-eye mcdification to the design.
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