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U. S. Nuclear Regulatory Commission
Attention: Document Controf Desk
Washington, DC 20555

Millstone Nuclear Power Station,' Unit No. 3
Modification of Proposed Revision to Technical Specification - Spent

Fuel Pool Rerack (TSCR 3-22-98)

In a letter dated March 19, 1999, Northeast Nuclear Energy Company (NNECO)
submitted proposed changes to selected Technical Specifications (TS) in support of a
planned modification of the Millstone Unit No. 3 spent fuel pool. The proposed
changes modify the TS to allow for the installation and use of additional storage racks
in the Millstone Unit No. 3 spent fuel pool. Included in this submittai were proposed
changes to TS 3.9.1.2 and 4.9.1.2 which would have revised the specification as
follows; '

1. The APPLICABILITY of this specification would be changed to require surveiilance
of spent fuel pool Boron concentration only during times of fuel movement within the
spent fuel pool,

2. The required Boron concentration would be changed to 800 parts per million (ppm),
and
3, The measurement of Boron concentration would be performed every seven days
only during fuel movement,

On February 9, 2000, the Atomic Safety and Licensing Board, in a prehearing
conference order,” granted a request for hearing on this proposed change based on
. the admissibility of certain (proposed) contentions filed by the petitioners for
intervention — the Connecticut Coalition Against Millstone and the Long Island Coalition
Against Millstone. After careful evaluation of the contentions, it is NNECO’s opinion

® R. P. Necci letter to U.S. Nuclear Regulatory Commission, “Millstone Nuclear Power
Station, Unit No. 3, Proposed Revision to Technical Specification, Spent Fuel Pool Rerack
(TSCR 3-22-98),” dated March 19, 1999.

@ | BP-00-02, Atemic Eafety and Licensing Doard, Prehearing Conference Order (Granting
Request for Hearing), dated February 9, 2000.
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that the proposed change in the APPLICABILITY of TS 3.9.1.2 is central to each of the
three contentions admitted. Consequently, NNECO believes that a modification of the
proposed revision to TS 3.6,1.2 is in the best interest of all Millstone Unit No. 3
stakeholders. The modified proposal would retain the existing Nuclear Regulatory
Commission (NRC) approved APPLICABILITY requirement of TS 3.9.1 .2, thereby
requiring that the proposed Boron concentration of 800 ppm be maintained whenever
fuel is stored in the spent fuel pool. Conforming changes are also required for the
proposed wording of Surveillance Requirement 4.9.1.2 to reflect this change in
applicability. All other changes proposed under TSCR 3-22-88 are unaffected.

Description of Proposed Modification to TSCR 3-22-98

TSCR 3-22-98 is rnodified to retain the existing NRC approved APPLICABILITY
statement for TS 3.9.1.2. Conforming changes are also made to the wording of the
proposed revision to Surveillance Requirement 4.9.1.2. The balance of TSCR 3-22-98

is unaffected by this change.

Markup of Proposed Modifications to TSCR 3-22.98

A copy of the page affected by the proposed modification to TSCR 3-22-98 is provided
as Attachment 1. The modified markup is meant to be a complete replacement for the
markup of TS 3.9.1.2 and the associated INSERT C as presented in the March 1999
submittal. The balance of TSCR 3-22-98 is unaffected by this change. To present the
difference as clearly as possible, the modified proposal has been identified by the pen
and ink changes noted on INSERT C. Other pending TS Amendments are not reflected

in the enclosed markup.

Retype of Proposed Modifications to TSCR 3-.22-98

A copy of the retyped TS page affected by the proposed modification to TSCR 3-22-98
is provided as Attachment 2. The retyped page reflects the incorporation of the
“ modified change to the TS 3.9.1.2, and is meant to be a complete replacement for the
original retyped page presented in the March 1999 submittal. The balance of TSCR
3-22-98 is unaffected by this change. Other pending TS Amendments are not reflected

in the enclosed retype.

Safety Summary, Significant Hazards Consideration and Environmental Considerations

The proposed modification to TSCR 3-22-98 reduces the scope of the change
previously justified by retaining the APPLICABILITY requirement currently incorporated
into the NRC approved version of TS 3.8.1.2. On this basis, NNECO concludes that
the modified proposal does:not affect the conclusions of the Safety Summary,
Significant Hazards Consideration, or Environmental Considerations assessments as
presented in the March 1999 submittal. The Background, Safety Summary, Significant
Hazards Consideration, and Environmental Considerations for the balance of changes
proposed in TSCR 3-22-98 are bounded by those presented in the March 1999

submittal.
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Plant Operations Review Committee and Nuclear Safety Assassment Board Review

The proposed modification to TSCR 3-22-98 has been reviewed by the Plant
Operations Review Committee and the Nuclear Safety Assessment Board. These
committees concur with the conclusions relative to safety presented in the rationale for

the proposed change.

State Notification

~ In accordance with 10 CFR 50.91 (b), we are providing the State of Connecticut with a
copy of the modified proposal, .

Schedule

NNECO requests review and approval of the initial March 1999 submittal and this
proposed revision by June 2000. :

There are no regulatory commitments contained within this letter. .
If the NRC Staff should have any questions or comments regarding this submitta,
please contact Mr. D. W. Dodson at (860) 447-1791, extension 2346. '

Very truly yours,
NORTHEAST NUCLEAR ENERGY COMPANY

L.

Raymond P. Necci
Vice President - Nuciear Technical Services

Subscribed and swom to before me

this 17 dayonFr'\ ], 2000

% Notary Public

Date Commission Expires:___\0n0..3 O Q00 |

ce: See next page
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Attachments (2)

CcCl

H. J. Miller, Region | Administrator
V. Nerses, NRC Senior Project Manager, Milistone Unit No. 3
A.C. Cerne, Senior Resident Inspector, Millstone Unit No. 3

Director

Bureau of Air Management

Monitoring and Radiation Division
Department of Environmental Protection
79 EIm Street

Hartford, CT 06106-5127

Ms. Nancy Burton, Esgq.
147 Cross Highway
Redding Ridge, CT 06876
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REFUEL ING OPERATIONS

BORON CONCENTRATION
LIMITING CONDITION FOR OPERATION

3.9.1.2 The soluble boron concentration of the Spent Fuel Pool shall be
maintained uniform, and greater than or equal tc 800 ppm.

Applicability
Whenever fuel assemblies are in the spent fuel pool.

Action

With the spent fuel pool soluble boron concentration less than 800 ppm,
suspend the movement of all fuel assemblies within the spent fuel pool.

SURVEILLANCE REQUJREMENTS

4.9.1.2 Verify that the soluble boron concentration is greater than or equal
to 800 ppm every 7 days.

MILLSTONE - UNIT 3 3/4 9-1a Amendment No. 17, 1%8,

oc28
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Re:10 CFR 50.90

U.S. Nuclear Regulatory Commission
Attention: Document Control Desk
Washington, DC 20555

Millstone Nuclear Power Station, Unit No. 3
Response to Requests for Additional Information
Spent Fuel Pool Rerack (TAC No. MA5137)

In a letter dated March 19, 1999, Northeast Nuclear Energy Company (NNECO)
submitted a proposed revision to the Milistone Unit No. 3 Technical Specifications for
Spent Fuel Pool Rerack. The proposed changes modify the Technical Specifications to
allow for additional racks to be installed in the Millstone Unit No. 3 spent fuel pool
(SFP) in order to maintain full core reserve capability.

in response to this submittal, the Nuclear Regulatory Commission (NRC) requested
additional information in the form of two sets of questions. An NRC memorandum
dated March 14, 2000, proposed a set of five questions related to SFP procedures in
a revised draft request for additional information. The answers to those questions are
presented in Attachment 1 to this letter. An NRC memorandum dated
February 25, 2000,” proposed a separate set of four questions related to SFP design
and structure. The answers to those questions are presented in Attachment 2.

M R. P. Necci letter to U.S. Nuclear Regulatory Commission, “Millstone Nuclear Power Station,
Unit No. 3, Proposed Revision to Technical Specification, Spent Fuel Pool Rerack (TSCR
3-22-98),” dated March 19, 1998. '

@ Memorandum from Victor Nerses to James Clifford, “Millstone, Unit 3, Draft Request for
Additional information, Spent Fuel Pool Rerack (TAC No. MA5137),” dated March 14, 2000.

™ Memorandum from Victor Nerses to James Clifford, “Millstone, Unit 3, Draft Request for
Additional Information, Spent Fuel Pool Rerack (TAC No. MAS5137),” dated
February 25, 2000. _

0=3422-5 REV, 12.05
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Subsequently, in a letter dated April 17, 2000, NNECO submitted a modification of the
proposed revision to the Millstone Unit No. 3 Technical Specifications for Spent Fuel
Pool Rerack. The modified proposal would retain the existing applicability requirement
for boron concentration, thereby requiring that the proposed boron concentration of 800
ppm be maintained whenever fuel is stored in the SFP.

There are no regulatory commitments contained within this letter.

If the NRC Staff should have any questions or comments regarding this submittal,
please contact Mr. David Dodson at (860) 447-1791, extension 2346.

Very truly yours,
NORTHEAST NUCLEAR ENERGY COMPANY

Raymond P. Necci
Vice President - Nuclear Technical Services

Subscribed and sworn to before me

this S day of ma}4 , 2000

9gétary Public

Date Commission Expires;_\ow 30,001

Attachments (2)

cc.  H.J. Miller, Region | Administrator
V. Nerses, NRC Senior Project Manager, Millstone Unit No. 3
A. C. Cerne, Senior Resident Inspector, Millstone Unit No. 3

Director

Bureau of Air Management

Monitoring and Radiation Division
Department of Environmental Protection
79 Elm Street

Hartford, CT 06106-5127

@ R. P. Necci letter to U.S. Nuclear Regulatory Commission, “Milistone Nuclear Power
Station, Unit No. 3, Modification of Proposed Revision to Technical Specification - Spent
- =Fuel Pool Rerack (TSCR 3-22-98),” dated April 17, 2000.
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Responses to Revised Draft RAI dated March 14, 2000

1. What will be the minimum and maximum boron concentrations in the spent
fuel pool specified by chemical procedures if your submitted amendment is
approved?

Response

NNECO will maintain the spent fuel pool (SFP) soluble boron concentration > 2600
ppm at all times in accordance with chemistry procedures. This is done as a matter of
operational convenience since the SFP boron concentration must be > 2600 ppm
during refuelings (per Technical Specification 3.9.1.1) when the SFP and refueling
cavity are connected. A value of > 2600 ppm is bounding on all Technical Specification
(TS) requirements, including the proposed TS 3.9.1.2 as modified on April 17, 2000

There is no specified maximum SFP boron concentration.

NNECO has historically maintained the SFP boron concentration at high values. The
administrative limit of > 2600 ppm was instituted in 1997. Shown below is a plot of
Millstone Unit No. 3 SFP boron concentration measurements since the SFP water was
initially borated in 1987:
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M R. P. Necci letter to U.S. Nuclear Regulatory Commission, “Millstone Nuclear Power
Station, Unit No. 3, Modification of Proposed Revision to Technical Specification - Spent
Fuel Pool Rerack (TSCR 3-22-98),” dated April 17, 2000.
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2. What is the frequency for surveillance and what are the procedures for
surveillance of these boron concentrations?

Response

The present TS 3.9.1.2 requires a minimum SFP soluble boron concentration of 1750
ppm whenever fuel is stored in the SFP. Surveillance of the boron concentration is
performed at least once per 72 hours as required by surveillance procedure SP 3866,
“Spent Fuel Pool Boron Concentration.” The proposed TS 3.9.1.2, as modified on April
17, 2000, requires a minimum SFP soluble boron concentration of 800 ppm whenever
fuel is stored in the SFP. Upon implementation of the proposed TS, the surveillance
frequency in SP 3866 will be revised to every 7 days. The 800 ppm concentration is
based on the licensing basis criticality analysis, with substantial margin applied.

SP 3866 aiso requires that the Shift Manager, Reactor Engineering, and Chemistry be
notified if boron concentration is less than 2600 ppm. This requirement will be
retained.

The weekly surveillance frequency is appropriate because no major replenishment of
SFP water or significant change in boron concentration is expected to take place over
such a short period of time, a basis that is consistent with Standard Technical
Specifications. During the period between weekly SFP boron surveillances, it would
take approximately 500,000 to 1,000,000 galions, depending on the method of dilution,
of unborated water to dilute the SFP boron concentration from 2600 ppm to 800 ppm.
The volume of the SFP is about 450,000 gallons. An unintentional dilution of this
magnitude would be quickly detected either at the source of the unborated water, or by
its effect on SFP water level.

The proposed modifications do not affect existing TS 3.9.1.1, which effectively requires
that the SFP soluble boron concentration be > 2600 ppm when the SFP and refueling

cavity are connected during Mode 6 operation. Surveillance procedure SP 3863,
“Reactor Coolant and Reactor Vessel Refueling Cavity Analysis for Boron,” implements

the boron monitoring requirements of TS 3.9.1.1, and this procedure is unaffected by
the proposed changes.

3. Please describe the administrative procedure used to determine that fuel
assemblies have attained proper burn-up for storage in the burn-up dependent
racks.

Response

Surveillance procedure~SP 31022, “Spent Fuel Pool Criticality Requirements,” controls
the process of ensuring that fuel assemblies have attained proper burnup for storage in
the burnup-dependent fuel storage region. Currently, Region 2 is the only region of the
SFP that has a fuel burnup restriction.



U.S. Nuclear Regulatory Commission
B18025/Attachment 1/Page 3

The proposed TS changes will result in a total of three burnup-dependent fuel storage
regions in the SFP. SP 31022 will be revised for use with the proposed SFP
modifications by expanding the process used to evaluate fuel assemblies for any of the
three burnup-dependent fuel storage regions. Provisions to incorporate fuel decay time
in the evaluation. will also be covered in this procedure so that fuel assemblies may be
subsequently relocated based on their actual fuel decay time.

NNECO will perform 10 CFR 50 Appendix B (QA) calculations to determine measured
fuel burnups as follows. This aspect of spent fuel management is unaffected by the
proposed TS changes.

e The Westinghouse INCORE (or future equivalent) QA computer code will be used
to generate measured core power distribution maps. The accuracy of plant power
distribution measurements is discussed in WCAP-7308-L-P-A.

¢ The Westinghouse TOTE (or future equivalent) QA computer code will be used to
generate measured individual fuel assembly burnups, using the INCORE measured
core power distribution maps. Analytical inputs to TOTE will be determined using
QA calculations. An independent review of the INCORE maps will also be
documented in these QA calculations. The resulting measured fuel assembly
burnups will be documented in QA calculations.

Each fuel assembly to be placed in a burnup-dependent fuel storage region is
evaluated per SP 31022, which includes a requirement for independent review. Fuel
assemblies may be qualified either individually, or as a group provided the combination
of highest initial enrichment and lowest burnup is used in the batch qualification
process. Fuel enrichments used in this process can be either the design enrichment
value, which is documented by the fuel vendor under their QA program, or the as-built
enrichments which are also reported by the vendor per their QA program. It should be
noted that the as-built enrichment is bounded by the design enrichment which is limited
to the licensed enrichment value for Millstone Unit No. 3. The measured fuel burnup
value is documented and then reduced by an appropriate uncertainty value. The resuit
is then checked against the regional TS limits. If the fuel burnup is greater than that
required by a regional TS limit, the fuel is qualified for storage in that SFP region.
When a fuel assembly or group of assemblies is determined to be qualified for storage
in a particular burnup-dependent region, the fuel assembly ID or fuel group ID is
entered on a controlied Qualified Fuel Assemblies form which lists all fuel assemblies
qualified for storage in each burnup-dependent region.

As a future alternative to qualifying each fuel assembly per SP 31022, QA calculations
may be performed to qualify fuel assemblies for each storage region. In either. case,
whether SP 31022 or a QA calculation is used, an independent reviewer will be used to
ensure that each fuel assembly is correctly qualified for regional storage.
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4. Is there any procedure for verifying that fuel assemblies in the spent fuel pool
are in the correct locations after fuel movements have ceased?

Response

NNECO believes that the existing controls for proper fuel assembly placement in the
SFP are sufficient, and coupled with the requirement for 800 ppm boron concentration
in the SFP whenever fuel is stored in the SFP, reduce the probability of an inadvertent
criticality to an appropriately low value.

Verification of correct fuel assembly location in the SFP after fuel movements is
currently accomplished by a combination of several proceduralized inspection and
tracking processes. These practices provide reasonable assurance that each fuel
assembly in the Millstone Unit No. 3 inventory, whether in the core or in the SFP,
resides in its specified location. The processes and procedures used for the current
SFP design will be revised for use with the proposed SFP modifications by expanding
their application to three burnup-dependent fuel storage regions.

All fuel assembly movements are controlled as Special Nuclear Material (SNM) under
the direct supervision of qualified Reactor Engineering or licensed Operations
personnel. Procedural controls and physical equipment constraints limit fuel assembly
movements in the SFP to only one fuel assembly at a time.

Fuel assembly movements into and out of the SFP are controlled in accordance with
engineering procedure EN 31001, “Supplemental SNM inventory and Control,” which
requires two personnel, the SNM Executor and the SNM Checker, for all fuel assembly
movements. The following description illustrates the methodology that confirms the
correct placement of fuel assemblies in the SFP.

From initial core fuel load to the present, the serial number of any new fuel assembly is
verified prior to moving the fuel assembly to its assigned SFP storage rack location.
When moved into the SFP, there is a second verification that each fuel assembly is

being placed into its specified fuel storage location. This provides an initial baseline
location for every fuel assembly brought into Milistone Unit No. 3.

For fuel assemblies loaded or reloaded into the reactor core, a serial number
verification is again performed, in accordance with plant procedures EN 31001,
“Supplemental SNM Inventory and Control,” and EN 31007, “Refueling Operations,” to
ensure that each fuel assembly has been placed into its proper reactor core location.
In the SFP, after the core load is complete, a verification by piece-count is performed.
This piece-count verification in the SFP does not check fuel assembly serial numbers,
but confirmis that there is a fuel assembly in each designated fuel storage location, and
that no fuel assembly is present in fuel storage locations that should be empty. This is
a double verification process in that it is performed by two qualified personnel who
survey the SFP and prepare survey sheets as verifier and reviewer.
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During core offload, fuel removal is observed and supervised by a licensed Senior
Reactor Operator who has no other concurrent responsibilities during this core
alteration operation. As the spent fuel is being removed from the core and moved to
the transfer canal, the person moving the fuel in containment (the SNM Executor) has a
set of move sheets (currently called the Refueling Worklist Form) specifying the core
location from which to remove each spent fuel assembly. There is a second person
(the SNM Checker) performing a verification of the removal of each fuel assembly from
the proper reactor core location. Therefore, there is a second verification that each fuel
assembly is being removed from the specified reactor core location. The requirements
for second verification are contained in procedures MC-5, “Special Nuclear Material
Inventory and Control,” EN 31001, and EN 31007.

Also during core offload, as the spent fuel is being removed from the transfer canal and
placed in the SFP, the person moving the fuel in the SFP (the SNM Executor) has a set
of move sheets (currently called the Refueling Worklist Form) specifying the SFP
storage rack location in which to place each spent fuel assembly. There is also
another person (the SNM Checker) with an identical set of move sheets performing a
verification of the placement of each fuel assembly into the proper SFP storage
location. Therefore, there is a second verification that each fuel assembly is being
placed into the specified fuel storage location. The requirements for second verification
are contained in procedures MC-5, EN 31001, and EN 31007.

Additional information

NNECO is aware of the fact that fuel handling is a multi-faceted process that on an
industry-wide basis has been subject to various errors. To preclude the occurrence of
similar conditions at Millstone Station, NNECO utilizes an industry Operating
Experience (OE) Program that is administered by the independent Nuclear Safety
Engineering Group. This OE Program is the process by which Millstone Unit No. 3
identifies and assimilates the lessons learned from events, including fuel handling,
which occur within the nuclear industry into the procedures and practices specific to
Millstone. :

The following information provides additional insight regardmg the likelihood and
probable consequences of a misloading event.

The proposed SFP is made up of three new Regions, designated Region 1, 2, and 3.
Each is discussed separately below.

Once the core is reloaded, and fuel movement has been completed, the remaining fuel
in the SFP is typically of low reactivity (i.e., highest measured burnup). In this case,
there would not be any fuel left in the SFP that could cause a violation of either the
proposed Region 1 or Region 2 TS burnup requirements. All of the fuel-assemblies
(approximately 500 assemblies) currently in the Millstone Unit No. 3 SFP meet the



U.S. Nuclear Regulatory Commission
B18025/Attachment 1/Page 6

proposed TS requirements for storage in either the proposed Region 1 or Region 2
racks. That is to say, every fuel assembly currently in the Millstone Unit No. 3 SFP is
qualified to be stored in any of the proposed Region 1 or Region 2 SFP storage
locations. Therefore, after refueling fuel movement is complete, to violate the proposed
Region 1 or Region 2 TS burnup requirements, there would have to be: (1) a premature
permanent discharge of a “very reactive fuel assembly” (such a fuel assembly currently
does not exist in the Millstone Unit No. 3 SFP), and (2) that particular “very reactive fuel
assembly” would have to be misloaded into Region 1 or 2, despite the double
verification that each moved fuel assembly is loaded into the proper SFP location.

The proposed Region 3 racks are the existing spent fuel racks which will still contain
boraflex as an active neutron absorber, but boraflex will no longer be credited for
reactivity control. The proposed Region 3 is the region most likely to encounter an
accidental misloading event, since fuel would normally be present in the SFP which is
not qualified for this region. However, there is expected to be very little fuel movement
into or out of the Region 3 racks since their primary intended purpose is for long term
fuel storage. Furthermore, for a misloading event to occur, double verification that the
fuel assembly is being properly located would have to fail. In addition, for a misloading
event to have any impact on the SFP Ko, a fuel assembly must be misloaded such that
the fuel assembly is placed in a region for which it is not qualified. Given the minimal
fuel movement activity associated with these racks, and the double verification
requirements described above, the probability of a fuel misloading event having an
impact on SFP Kex is very low.

Even in the unlikely event that a single fuel assembly was misloaded in any region of
the SFP, with no credit for soluble boron, criticality would not result, although the SFP
K.x limit of .95 could be exceeded. In the limiting case, where a single fresh (nominal
enrichment of 5.00 w/o) fuel assembly is postulated to be misplaced or accidentally
dropped in Region 3, the presence of >425 ppm soluble boron in the water ensures that
K.y is maintained <0.95. (Note: 425 ppm is a calculated value; a value of 800 ppm has
been selected for conservatism in the proposed TS.) Furthermore, as described in the
response to Question 1, NNECO maintains the SFP at > 2600 ppm solubie boron at all
times.

In summary, the following conditions will exist following completion of fuel movement
during a refueling:

(1) The proposed Region 1 and Region 2 TS burnup limits are low enough that the fuel
typically remaining in the SFP following fuel movement could be placed in any
Region 1 or Region 2 storage location. Therefore, under normal conditions there
should be no possible fuel misloading event that could impact the SFP K for
Region 1 or Region 2.

(2) The proposed Region 3 racks will have very little fuel movement into or out of these
racks since their primary intended purpose is long term storage of spent fuel. To
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have an impact on SFP K, the misloading event must be such that a fuel assembly
placed in a Region 3 storage location is not qualified for Region 3 storage. Given
the minimal fuel movement activity associated with Region 3 racks, and the double
verification requirements described above, the probability of a fuel misloading event
having an impact on SFP K is very low for Region 3.

(3) Even if a single fuel misload event should occur such that it impacted SFP Ke,

5.

maintaining the SFP soluble boron concentration per the proposed TS as modified
at a minimum of 800 ppm will preclude a criticality event. 800 ppm is almost double
the concentration that is necessary to maintain the SFP K <0.95 with a single fuel
misloading. Per the proposed TS as modified, the SFP soluble boron concentration
will be surveilled on a weekly basis.

Where are thése procedures documented?

The controls discussed in responses to Questions 1 through 4 are maintained in
approved plant procedures. The specific procedure numbers are included within the
applicable responses.
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Responses to Draft RAI dated February 25, 2000

Reference:

Letter, dated March 19, 1999 from R. P. Necci, to U.S. NRC, “Milistone Nuclear
Power Station, Unit No. 3 - Proposed Revision to Technical Specification — Spent
Fuel Pool Rerack (TSCR 3-22-98),” Attachment 5 titled “Licensing Report for
Spent Fuel Rack Installation at Millstone Nuclear Station Unit 3.”

1. You indicated in Chapter 6 of the Reference cited [above] that the structural
analyses of the spent fuel racks for the required loading conditions were
performed in compliance with the US NRC Standard Review Plan (SRP) and
the former US NRC Office of Technology (OT) position paper related to spent
fuel storage. With respect to your structural analyses using the DYNARACK
computer code:

(a) Explain how the target (design basis) response spectra (referred to in
Section 6.4 of the Reference) was obtained.

(b) You state in Section 6.9.1 of the Reference that the low value (i.e., 1.03
inches) of the maximum rack displacement (shown in the Table titled
“Rack Displacement Results”) indicates that rack overturning is not a
concern. Justify this statement by providing the resuits of the rack
overturning analyses that identify that the design criteria related to
kinematic stability (i.e., minimum safety factors against rack overturning
of 1.5 for OBE and 1.1 for SSE specified in SRP 3.8.5) are satisfied.

Response to 1.(a)

The target response spectra referred to in Section 6.4 of the referenced Licensing
Report were obtained by broadening and smoothing the plant response spectra for the
fuel pool floor (Fuel Building Elevation 11'-0”) in accordance with the requirements of
Regulatory Guide 1.122 and Table 1.8-1 of the Millstone Unit No. 3 FSAR. This was
accomplished by expanding the frequency range around. each peak from —1 5% to
+15% of the peak’s frequency value. The resulting curve was then smoothed by
increasing the acceleration values so as to envelop the original spectrum curve.

Response to 1.(b)

In order to demonstrate that the spent fuel racks are kinematicallystable, two single
rack overturning runs were performed (Run No. 20 on page 6-22 and Run No. 33 on
page 6-23 in the Licensing Report). Rack C1 and Rack D5 were selected for this
overturning run because they have the highest aspect ratio (i.e., length/width ratio),
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which makes the rack prone to overturning. Furthermore, these overturning runs were
each subjected to 1.5 times the Safe Shutdown Earthquake (SSE), which is greater
than the 1.1 amplifier set forth in SRP 3.8.5.

From the results, the maximum computed displacements at the rack top for Run No. 20
is 0.492 inches (see page 6-26 of the Licensing Report) and 1.02 inches for Run No.
33 (see page 6-27 of the Licensing Report). To reach the incipient point of overturning,
the top of rack C1 must displace nearly 54.24 inches (distance between pedestal
centerlines) and top of rack D5 must displace nearly 60.0 inches (distance between
pedestal centerlines). Therefore, the minimum safety factor against rack overturning
for rack C1 is about 53 [= 54.24 in/1.03 in] and for rack D5 is about 58 [= 60.0 in/1.03
in]. These safety factors clearly satisfy the kinematic acceptance criteria stated in
Chapter 2.0 (page 2-2) and Subsection 6.7.1 of the Licensing Report with a very large
margin.

2. (a) Section 7.4.2 “Deep Drop Events” in the Reference states that the “deep
drop” through an interior cell does produce some deformation of the
baseplate and localized severing of the baseplate/cell welds. You further
indicate that the fuel assembly support surface is displaced by a
maximum of 2.9 inches, which is less than the distance of 4-5/8 inches
from the baseplate to the liner. Provide the design limit of the allowable
deformation of the baseplate, and discuss the impact of the localized
severing of the baseplate/cell wall welds on the integrity of the racks and
the fuel assembilies.

(b) In the same section on Deep Drop Events cited above, you state that the
deep drop event whereby the impact region is located above the support
pedestal produces a negligible deformation on the baseplate, and a
maximum stress in a localized region is limited to only 25 ksi. Provide
the maximum stress in the concrete slab, and the failure limits of the
stresses in the liner and in the concrete slab, citing the references which
give these failure limits.

Response to 2.(a)

The design limit of allowable deformation of the baseplate is specified to be 4-5/8
inches for the mechanical accident which ensures that a fuel drop to the baseplate
should not lead to a second impact between the baseplate and the spent fuel pool liner.
The LS-DYNA simulation results for the “deep drop” accident indicate that the
baseplate does not fail during the impact, but the baseplate/cell welds immediately
adjacent to the impact location are partially severed (see Response Reference [2.1]).
The maximum.calculated Von Mises stress in the baseplate is 48.86 ksi which is less
than the material failure stress limit (stainless steel SA240-304L) of 66.2 ksi. As
described in Chapter 3.0 of the Licensing Report, there are four cell-to-baseplate welds
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for each cell and all cells are inter-connected to each other by cell-to-cell welds along
the cell height. Localized damage to the welds in the rack honeycomb structure has
little consequence to the structural integrity of the rack. The results also show that the
stored fuel assemblies will remain separated by the cell walls after the postulated
accident. It should be noted that the impactor (i.e., the dropped fuel assembly and the
associated tools) is modeled as a rigid body, which conservatively channels all the
impact energy into the target (i.e., the baseplate). Therefore, the baseplate/cell wall
welds will not be severed to the extent as predicted by the LS-DYNA simulation.

Response to 2.(b)

The failure stress of the liner material (stainless steel SA240-304) is 71 ksi, which is
given in Response Reference [2.2]. The static unconfined compressive strength of the
pool slab concrete is 4000 psi. The concrete failure limits for a dynamic event should
be much higher than the static limit, as suggested by many credible textbook
references. Laterally confined and simultaneously subjected to water pressure of the
spent fuel pool, the upper stratum of the pool slab exhibits a tri-axial compressive
stress behavior, which also reduces the tendency of internal cracking. In the deep drop
analysis, a nonlinear “piecewise-linear” stress-strain curve is used to characterize the
behavior of the pool slab concrete under tri-axial compression. The curve is an
extrapolation of the stress-strain curve experimentally obtained for the concrete with
unconfined compressive stress of 3,660 psi and subjected to tri-axial compression.
The latter is shown in Fig. 2.19 of the textbook “Reinforced Concrete Structures” by
Park and Paulay (Response Reference [2.3]). This curve was further adjusted to
coincide with the actual unconfined compressive strength of 4000 psi. Based on this
stress-strain curve, the failure stress is 20.2 ksi.

The deep drop analysis results show that the concrete slab experiences a maximum
localized (peak normal) compressive stress of 25.2 ksi, which exceeds the failure stress
of 20.2 ksi. This indicates that the concrete slab would experience localized crushing.
However, the result also indicates that the high stress region is located directly beneath
the pedestal and is limited to a circular area whose diameter is less than 5 inches. The
rest of the slab area is in tension with a maximum stress of 112 psi, a value that is
easily supported by the concrete without cracking.

Response References

[2.1] Mechanical Accident Analysis for Millstone Unit 3, Holtec Report No. HI-818889.

[2.2] ASME, “Boiler & Pressure Vessel Code,” Section Ii, Part D — Material Properties,
1995.

[2.3] R.Parkand T. Péulay, “Reinforced Concrete Structures,” Figure 2.19, John
Wiley and Sons, 1975. -
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3. You indicated in Chapter 8 of the Reference that the design conditions
described in SRP 3.8.4 and American Concrete Institute (ACl) Code 349-85
were used as guidance in the calculations of the spent fuel pool (SFP)
capacity. With respect to the SFP capacity calculations using the ANSYS
computer code discussed in Chapter 8 of the Reference, explain how the
interface between the liner and the concrete slab is modeled, and also how the
liner anchors are modeled; explain how such modeling accurately represents
the real structural behavior.

Response

The pool liner is not included in the overall 3-D ANSYS structural model of the spent
fuel pool. Any contribution to the pool structural support by the thin liner is
conservatively neglected. The stress analysis of the liner is considered in a separate
stress analysis, using the ANSYS computer code, focused on the in-plane stress
distribution. The liner in the Millstone Unit No. 3 pool is assembled from austenitic
steel plates which are seam welded along the contiguous edges of the plates resulting
in a sealed container geometry to hold pool water. The seam weld lines are also
locations of anchor. The stress analysis of the pool liner was evaluated against the
following criteria, which were met:

1) In-plane stresses in the liner during the seismic event will not cause rupture in
the liner from a single load application.

2) Repetitive loading during a seismic event will not cause fatigue failure in the
liner (1 SSE and 20 OBEs occurring in sequence is the design basis).

To evaluate the stress field in the liner, it is modeled as a 2-D plate, which is fixed
along its edges to simulate the weld seams. The liner anchors are assumed to be rigid,
and therefore, are not explicitly modeled. A bounding geometry was utilized wherein
the anchor lines are conservatively assumed to be nearest to the pedestal location.
The finite element solution evaluated the stress distribution at the line of support
representing the weld seam.

Thus, the finite element models conservatively predict stresses in the fuel pool
structure and fuel pool liner.
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4. Provide a Table showing the maximum bulk pool temperature for the three
discharge scenarios (Section 5.3 in the Reference), and discuss the basis for
allowing the bulk pool temperature to exceed the code allowable temperature
of 150°F for any of the scenarios, if such a condition exists.

Response
Discharge Scenario Temperature
1 150°F
2 150°F
3 148.8°F

The bulk spent fuel pool (SFP) temperature analysis performed for Millstone Unit No. 3
calculates the minimum core hold time by limiting the bulk pool temperature to 150°F
for Scenarios 1 and 2. For Scenario 3, the maximum calculated bulk temperature at the
end of a four hour loss of forced cooling is 148.8°F.

Therefore, the code allowable temperature limit of 150°F is not exceeded for any of the
three scenarios.

It should be noted that as part of a separate plant design change and license
amendment request related to full core off-load, a single active failure of the SFP
cooling system was evaluated. The assumed event is coincident with the instant when
the last fuel assembly of a full core off-load is transferred to the pool and the pool is
postulated to be at its limiting 150°F initial temperature. A failure is assumed to disable
the active train of cooling and 30 minutes is required to put the standby train into
service. SFP bulk temperature would increase to approximately 155°F before cooling
was restored and the bulk temperature returned to below 150°F. The design of the
SFP structure and support systems were verified acceptable against this elevated
temperature. However, since this evaluated event is conservatively assumed to occur
at the completion of the off-load, it has no impact on the subject scenarios.
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Re: 10 CFR 50.90

U.S. Nuclear Regulatory Commission
Attention: Document Control Desk
Washington, DC 20555

Millstone Nuclear Power Station, Unit No. 3
Response to Request for Additional Information,
Spent Fuel Pool Rerack (TAC No. MA5137)

In a letter dated March 19, 1999, Northeast Nuclear Energy Company (NNECO)
submitted a proposed revision to the Millstone Unit No. 3 Technical Specifications for
Spent Fuel Pool Rerack. The proposed changes modify the Technical Specifications to
allow for additional racks to be installed in the Millstone Unit No. 3 spent fuel pool
(SFP) in order to maintain full core reserve capability.

On May 2, 2000,”” the Nuclear Regulatory Commission (NRC) requested additional
information on various radiological considerations associated with the installation and
long term operation of the Millstone Unit No. 3 SFP. The answers to those questions
are presented in Attachment 1 to this letter.

A telephone conference between NNECO and the NRC staff was held on May 8, 2000,
to discuss the basis for the proposed revisions to Technical Specification (TS) 3.9.1.2,
including modifications submitted by NNECO on April 17, 2000.® At that time, the Staff

" R. P. Necci letter to U.S. Nuclear Regulatory Commission, “Millstone Nuclear Power Station,

Unit No. 3, Proposed Revision to Technical Specification, Spent Fuel Pool Rerack (TSCR
3-22-98),” dated March 19, 1999.

Memorandum from Victor Nerses to James W. Clifford, “Millstone, Unit No. 3, Draft

Request for Additional Information, Spent Fuel Rerack Amendment (TAC No. MA5137),”
dated May 2, 2000.

@

® R. P. Necci letter to U.S. Nuclear Regulatory Commission. “Millstone Nuclear Power

Station, Unit No. 3, Modification of Proposed Revision to Technical Specification - Spent
Fuel Pool Rerack (TSCR 3-22-98),” dated April 17, 2000.

Q83422-5 REV. 12.93
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provided its position that the proposal be further modified to include remedial actions in
the event the soluble boron concentration is reduced below the proposed acceptance
limit. NNECO concurred with the Staff position and it was agreed that the proposed
change would be modified such that the ACTION requirements contained in the current
NRC approved version of Specification 3.9.1.2 would be retained. On this basis, this
supplemental modification does not impact the safety assessment or the no significant
hazards determination provided with the original submittal. Attachment 2 provides the
revised marked-up TS page. Attachment 3 provides the associated retyped TS page.

An additional telephone conference was held on May 25 2000, between
representatives of NNECO and the NRC Staff. At that time, the Staff requested

clarifications regarding heavy load handling information provided in the

March 19, 1999, submittal. ~Attachment 4 provides NNECO's response to that
request.

There are no regulatory commitments contained within this letter.

If the NRC Staff should have any questions or comments regarding this submittal,
please contact Mr. David Dodson at (860) 447-1791, extension 2346.

Very truly yours,

NORTHEAST NUCLEAR ENERGY COMPANY

CoAan

Raymond P. Nécci
Vice President - Nuclear Technical Services

Subscribed and sworn to before me

this___ ) ' dayof Soate . 2000

6 Notary Public

!

Dat"e"Oo_mfnission Expires;__SOwW 23O SO

Attachments (4)

cc. See next page
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cC: H. J. Miller, Region | Administrator
V. Nerses, NRC Senior Project Manager, Millstone Unit No. 3
A. C. Cerne, Senior Resident Inspector, Millstone Unit No. 3

Director

Bureau of Air Management
Monitoring and Radiation Division
Department of Environmental Protection
79 Eim Street

Hartford, CT 06106-5127

~
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Responses to Draft RAI Dated May 2, 2000

1. Discuss how the increased number of spent fuel assemblies stored in the
Millstone Unit No. 3 SFP will affect the dose rates in any accessible areas
below the refueling deck and adjacent to the SFP walls (including any
accessible areas below the SFP). State whether the storage of an increased
number of spent fuel assemblies in the Millstone Unit No. 3 SFP will
necessitate any radiation zoning changes to any of the surrounding areas.

Response

The rerack shielding analysis calculated that dose rates at the Millstone Unit No. 3
spent fuel pool (SFP) wall outer surface due to stored fuel assemblies in the reracked
pool will be a maximum of 2.5 mR/hr. This result is considered conservative because it
is based on the following conservative assumptions:

¢ All fuel assemblies have a burnup of 60,000 MWD/MTU

* Allfuel assemblies have decayed only 100 hours

» Core power is 3,636 MW(t), vs. actual rated power of 3,411 MW(t)

» The source consists of multiple fuel assemblies all located at the fuel pool wall

This calculated dose rate value represents an increase in the maximum dose rate from
current negligible values, however, this value is well within the design basis values for
the original SFP design. Therefore, the increased number of spent fuel assemblies

stored in the SFP will not require radiation zoning changes in any accessible areas
surrounding the SFP.

Regarding dose rates underneath the fuel pool, the SFP sits on bedrock. Thus, there
are no accessible areas below the SFP.

2. Provide a description of any sources of high radiation, other than spent fuel
assemblies, that may be in the Millstone Unit No. 3 SFP during any diving
operations needed to remove underwater appurtenances and to install the
new fuel racks. Discuss what precautions (such as fuel shuffling, removal of
high radiation sources, use of TV monitoring, diver tethers, use of physical or
visual barriers, etc.) will be used to ensure that the divers will maintain a safe
distance from any high radiation sources in the SFP.

Response

Sources of high radiation in the SFP other than fuel assemblies and fuel assembly
inserts such as burnable poison rod assemblies (BPRASs) include:

* Lock tabs (stored on pool floor, northeast corner).
» Thimble plugs (stored on pool floor, northeast corner).
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» Vacuum filters (stored in the cask pit area, which is far removed from diving
operations).

Precautions to reduce exposure to diving personnel include:

» The installation contractor will be Underwater Construction Corporation (under
the direction of Holtec International) Which is very experienced in safe diving
evolutions for SFP reracks.

* Diver tethers with tenders will be used to keep divers within prescribed areas.

» Diver exposure will be minimized as the result of a spent fuel shuffle that has
already been performed.

» The Milistone Unit No. 3 SFP has much open floor space, and most diving

operations will be performed with a significant distance between the diver and
existing fuel racks.

¢ While lock tabs and thimble plugs would not produce significant diver exposure

in their present locations, they will be moved farther away from the planned
diving area to further reduce diver exposure.

» Visual contact with the divers will be maintained during all diving operations
using underwater TV cameras.

3. Discuss the need for any additional lighting in or above the SFP to ensure that
both the diver work area is adequately illuminated and the dive tenders above
the SFP can maintain visual surveillance of the divers in the SFP at all times.

Response

The following activities will provide adequate lighting of the diving work area, and
ensure that dive tenders can maintain visual surveillance of the divers at all times:

e The permanent overhead and underwater lighting in the SFP has been
evaluated by NNECO and determined to provide adequate general illumination
for most anticipated diving and spent fuel rack installation operations.

» The installation contractor is tasked with providing and installing additional

portable lighting to locally support diving and rack installation operations as
necessary.

» The project specific diving procedure requires that the diver and the responsible
Health Physics technician concur that the underwater lighting level is adequate
for each underwater diving operation.
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4. Describe how you plan to monitor the doses received by the divers during the
reracking operation (e.g., use of extremity or multiple TLDs, alarming
dosimeters, remote readout radiation detectors). Describe how you plan to
maintain continuous communication with the divers while they are in the SFP.

Response

Doses received by divers will be monitored using a multiple dosimetry package to
include extremity monitoring, alarming dosimetry, and teledose. Continuous voice
communication with the divers will be maintained while they are in the SFP using
dedicated communication equipment. This equipment will be provided by Holtec
International and approved for use by NNECO Health Physics.

5. Describe how you plan to survey the portions of the SFP where divers may be
used to ensure that you have an accurate dose rate map of these underwater
areas. Verify that you will perform updated dose rate surveys in the SFP any
time that there is a change in location of the high radiation sources in the SFP.

Response

NNECO Health Physics Operations Procedure RPM 2.2.8, “Underwater Radiological
Surveys,” is used to perform SFP underwater surveys. Accurate pre-diving dose maps
are ensured by the use of two independent underwater survey meters and the
recording of dose rates on survey maps containing specified grid points. In accordance
with Health Physics Operations Procedure RPM 2.5.1, “Health Physics Requirements
for Diving Evolutions,” if the work area radiological survey is greater than 24 hours old
or any fuel or high radiation component has been moved within the underwater work
area, a pre-dive work area survey must be verified prior to a diving evolution.

Assessment surveys were taken during the rerack project ALARA planning period. As
identified in response to Question 2, fuel assemblies and BPRAs affecting the rerack
work area have already been moved, and other high radiation sources near the work
area have been identified for relocation prior to diving operations. There are no plans
to move high radiation sources in the SFP during the scheduled rerack diving period.

6. Discuss your plans to use a vacuum to remove any crud or other debris from
the floor of the SFP before and during the SFP re-racking project to maintain
diver doses ALARA.

Response

Recent radiological surveys of the planned diving areas in the SFP indicate that
exposure levels are low, and there is no significant crud or discernable debris. Normal
SFP maintenance practices will provide assurance that prior to starting the reracking
project, the pool floor will remain free of any significant crud or debris.
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NNECO plans to vacuum the pool floor after divers complete the removal of underwater
appurtenances, primarily to support Foreign Material Exciusion control. NNECO
anticipates little or no debris generation from other portions of the rerack installation

process, particularly since existing fuel racks will not be removed from the fuel pool or
otherwise disturbed.

Health Physics will perform underwater surveys during the periods of diving operations,

and will require pool vacuuming should it become necessary to maintain diver doses
ALARA.

7. The re-racking of the SFP will result in storage space for roughly 1100
additional fuel assemblies. Discuss what effect the storage of additional fuel
assemblies in the SFP will have on the overall evaporation rate from the SFP
area and whether this increased evaporation rate will result in an increase in
the amount of gaseous tritium released from the SFP.

Response

Increases in SFP bulk water temperature result in a corresponding increase in SFP
evaporation rate. The storage of additional fuel assemblies in the SFP has the
potential to increase bulk water temperature and thus increase overall evaporation rate.
However, for the proposed rerack change there will be no increase in the design
evaporation rate for the SFP, since the design storage capacity of the SFP is not being
changed from the current limit of 2169 assembly locations as approved in License
Amendment No. 60." The rerack will result in an increase in the total number of
physical storage locations from the present 756 locations to 1860 locations. Because
the total actual storage locations will remain below the design number of locations, SFP
evaporation rate and SFP cooling will remain within current design parameters.

Tritium in the SFP water comes primarily from the pool's connection to the reactor
coolant system during refueling operations. Should the SFP evaporation rate increase
due to the storage of additional fuel assemblies, there would be a corresponding
increase in gaseous tritium release rate as well. Tritium release from buildings other
than the containment is an input to the plant design for radiological effluent controls to
meet the requirements contained in 10 CFR Part 20 and 10 CFR Part 50, Appendix .
Emission of residual tritium from spent fuel is a contributor to this input, and any
increased emission in the SFP due to additional assemblies from a refueling would be
within design basis as long as the design capacity of 2169 assemblies is not exceeded.
Because the number of stored assemblies proposed by this TS change will not exceed
the design capacity of 2169, any release of radioactivity, including tritium, to the
environment will not exceed current design bases for radiological effluents.

® D. H. Jaffe (USNRC) letter to E. J. Mroczka, "Issuance of Amendment (TAC No. 77924),"
dated March 11, 1991. :
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Millstone Station is required to maintain a monitoring program for radiological effluents.
This monitoring program includes measurements of radioactivity in effluents and in the
environment. It also includes on-going evaluations of changes in patterns of
radioactive releases in order to assess the need to make changes to the program. It is
for this reason that NNECO continues to monitor and evaluate the Millstone Unit No. 3
SFP as a specific source of tritium releases to the environment. If the magnitude of
release of tritium from the SFP should become significant, changes would be initiated
to ensure releases to the environment remain acceptable.

8. Discuss how the storage of the additional spent fuel assemblies will affect the
releases of radioactive liquids from the plant.

Response

The storage of additional spent fuel assemblies in the SFP will have negligible effect on
the releases of radioactive fluids from the plant. NNECO does not anticipate the
generation of significant additional liquid radwaste as a result of this modification,
either as a direct result of the rack installation process -or from the operation of the
reracked SFP with additional stored spent fuel assemblies.
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REFUELING OPERATIONS

BORON CONCENTRATION

LIMITING CONDITION FOR OPERATION

So\u..kle.
3.9.1.2 The &)‘ron concentration of the Spent Fuel Pool shall be gaiqta‘!ned

uniform,and i

greater than or equal to 31756 ppm.
. Boo

Applicability

Whenever fuel assemblies are in the spent fuel pool.

Action

q.

=YoTo}
With the boron concentration less than 1780- ppm, initiate actién to bring

the boron concentration in the fuel pool to at Teast 3456- ppm within 72
hours, and . 800

200
With the boron concentration less than 4750-ppm, suspend theé movement of

all fuel assemblies within the spent fuel pool and loads over the spent
fuel racks. .

SURVEILLANCE REQUIREMENTS

4.9.1.2 Verify that the boron concentration in the fuel pool is greater than

MILLSTONE - UNIT 3 3/4 9-1a

0660

or equal to-3#5¢ ppm every
Boo i <1ay$

Amendment No. IZ, Xjﬂ/
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REFUELING OPERATIONS
BORON CONCENTRATION

LIMITING CONDITION FOR OPERATION

3.9.1.2  The soluble boron concentration of the Spent Fuel Pool shall be
maintained uniform, and greater than or equal to 800 ppm.

Applicability

Whenever fuel assemblies are in the spent fuel pool.

Action

a. With the boron concentration less than 800 ppm, initiate action to bring
the boron concentration in the fuel pool to at least 800 ppm within 72 -
hours, and

b.

With the boron concentration less than 800 ppm, suspend the movement of

all fuel assemblies within the spent fuel pool and loads over the spent
fuel racks. '

SURVEILLANCE REQUIREMENTS

4.9.1.2 Verify that the boron concentration in the fuel pool is greater than
or equal to 800 ppm every 7 days.

MILLSTONE - UNIT 3 3/4 9-1a Amendment No. IZ, X88

0723
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Additional Questions Regarding Heavy Load Handling
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Additional Questions Regarding Heavy Load Handling

1. Regarding lifting devices described in Section 3.3 of the Holtec Licensing
Report, provide additional detail with respect to the use of installed equipment
and its interface with vendor supplied lifting devices, and the design and
qualification standards applied to vendor supplied lifting devices.

Response

The installed 10-ton new fuel receiving and 10-ton new fuel handling cranes will be
used to manipulate the new storage racks upon delivery. Section 9.1.4 of the Millstone
Unit No. 3 Final Safety Analysis Report (FSAR) provides a description of these load
handling systems and their design capabilities. Section 9.1.5 of the FSAR discusses
the degree to which these systems conform to the requirements of NUREG-0612,
“Control of Heavy Loads,” and NRC Bulletin 96-02, “Movement of Heavy Loads Over
Spent Fuel, Over Fuel in the Reactor Core, or Over Safety Related Equipment.”

Information related to vendor supplied lifting rigs is ‘provided in Section 3.3 of
Attachment 5 to the March 19, 1999, submittal. Further details are provided herein as
Enclosure 1, which contains five figures depicting the rigging arrangements to be used
in handling the storage rack assemblies. These figures are excerpted from the NNECO
approved Millstone Vendor Procedure entitled “Onsite Handling & Installation
Procedure” to be used by Holtec, and are identified as Exhibits 6.5.1 through 6.5.5.

Additional information regarding the required ratings of the components to be utilized is
also provided on these figures.

Additionally, all lifting devices employed in this evolution are required to be certified in
accordance with Millstone Common Maintenance Procedure C MP 713B, “Lifting and
Handling Equipment - Identification and Certification of Contractor Supplied
Equipment.” Compliance with the requirements of this procedure is required by the bid
specification for Holtec rack installation services. As specified within the procedure;

Contractor-supplied equipment for use at Millstone Station must meet the

requirements of the following applicable ANS! standards, procedures, and Federal
regulations:

e B30.10c-1992, “Hooks”
e B30.21¢-1992, “Manually Lever Operated Hoists"
» B30.16-1992, “Overhead Hoists (Underhung)”’
e B30.9b-1993, “Slings”
e 29 CFR 1910.184, “Slings” - 7/1/92

@ R. P. Necci letter to U.S. Nuclear Regulatory Commission, “Millstone Nuclear Power

Station, Unit No. 3, Modification of Proposed Revision to Technical Specification - Spent
Fuel Pool Rerack (TSCR 3-22-98),” dated March 19, 1999.
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Holtec is required to provide suitable documentation of compliance with the above
standards for all equipment prior to its installation and/or use at the Millstone site.

2. Identify the industry guidelines utilized to establish training standards for use
of lifting, upending, and all other aspects of the rack installation process.

«

Response

NNECO's training program for personnel conducting rigging operations at Millstone is
documented in the Millstone Rigging and Handling Program Manual. The program
addresses the requirements of 29 CFR 1926.251, “Rigging Equipment for Material
Handling,” 29 CFR 1910.184, “Slings,” and ASME B30.1, “Jacks.” This program
includes both classroom and practical exercises conducted over a one week period.
Successful completion of this course is required in order to perform rigging evolutions
at Millstone. Vendor personnel are required to either successfully complete the course
or demonstrate proficiency against the course requirements through a test-out process.

3. Provide the weight of the heaviest rack module.
Response
The weight (calculated bounding value) of the heaviest rack module is 18,050 pounds.

4. Clarify the consequences of the rack drop event, particularly with respect to
the consequences to the liner and estimated leakage if a liner puncture
occurs. If liner puncture occurs, describe sources of makeup and their
capacity with regards to the estimated leakage rate. -

Response

In NNECO’s March 19, 1999, submittal, it is identified on page 9 of Attachment 3 that
the SFP liner is punctured and the concrete underlying the puncture zone suffers a
small indentation as a consequence of the rack drop event.

The Millstone Unit No. 3 SFP is a stainless steel lined reinforced concrete structure.
The liner is approximately 0.25 inches in thickness and is supported by the reinforced
concrete slab which is approximately 8 feet thick. Based on information contained in
the detailed Holtec report entitled “Mechanical Accident Analysis For Millstone Unit 3,”
the area of the puncture is roughly equivalent to that of the rack pedestal dimension
(i.e., approximately § inches in diameter) with a corresponding indentation in the
underlying reinforced concrete slab of approximately 2.7 inches. While the concrete is

damaged as a result of the event, it retains its structural integrity thereby preventing a
significant loss of SFP inventory. '

This damage estimate is based on a quarter rack finite element analysis of the stresses
induced in the liner and concrete as a consequence of the event. As such, for a single
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rack, this would correspond to four separate impact areas. However, due to the highly
localized nature of the induced stresses, the consequences are considered to be
bounded by the quarter rack analysis conclusions. Additionally, the Holtec analysis is
based on a 40-foot drop in water. The maximum lift height of the rack assembly will be
approximately 43.5 feet in order to clear the curb surrounding the SFP. This difference

in lift height is not considered to significantly affect the outcome of the 40-foot drop
evaluation. )

The actual flow from the liner puncture is not estimated because the flow would
essentially be limited to that being absorbed by the concrete itself, which is negligible
compared to the SFP makeup capability. Any flow to the area between the liner and
concrete would be significantly restricted due to the limited clearance between these
elements. An impact rupture of the liner over a weld seam would be collected in the
leak chase channels which are normally isolated. In the event that a significant loss of
volume should occur, low level alarms in the control room would alert plant operators to
the conditions and prompt entry into the appropriate emergency procedure. This
procedure has provisions for gravity makeup or forced makeup to the SFP. Additional
information regarding SFP makeup sources is described in FSAR Section 9.1.3.2.

in addition to the above, a contingency procedure has been prepared to effect repairs
to the liner should a rack drop event of this magnitude occur.

5. Clarify item 5 of Table 3.5 regarding use of “non-customer” lifting devices.
Response

The reference in this entry is to vendor supplied lifting devices. These lifting devices
are depicted on the figures provided as Enclosure 1 to this submittal.

6. Clarify the discussion at the beginning of Section 10.5 of the Holtec Licensing
Report regarding upending operations.

Response

The Exhibit 6.5.3 of Enclosure 1 illustrates the rigging arrangement for the upending
process as well as the designated cranes to be used in this process.



U.S. Nuclear Regulatory Commission
B18113/Attachment 4/Enclosure 1

Enclosure 1

Additional Questions Regarding Heavy Load Handling
Rigging Configurations - Exhibits 6.5.1 through 6.5.5




HPP-80854-10
PageE 2 EXHIBIT6.5.1
RACK HORIZONTAL LIFT (Storage Area)

Mobile Crane Hook

D—

‘ ®
Eye pad/ /

—®

O

Max. rack weight = 18,050#

ITEM | QUANTITY DESCRIPTION MIN RATING
1 2| NOONSUNGS 1TOH
2 1| SPREMRRBEAN TN
3 2| MoNsises 10 TON BASET
{ 8 [ SCREWPNSHACKES 12708

NOTE:

1. All angles are a minimum of 45 degrees.

2. Additional/altemate rigging may be used as necessary
as long as the minimum ratings of each plece
of additional/alternate rigging meets the requirements of
the above table. )



HPP-90854-10
Page E 3 EXHIBIT 6.5.2

ALTERNATE RACK HORIZONTAL LIFT

New Fuel Receiving Crane Hook

D—n
Eye pad\

N
Max. rack weight = 18,050#

[TEM | QUANTITY DESCRIPTION MIN. RATING

i 2 NIONSIMGS - 1100

z i H- SPREADER BEAM {4 TON

3 2 NYLON SLINGS - 10 TON BASKET

{ 6 SCREW PIN SHACKLES 12T0N
NOTE:

1. All angles are a minimum of 45 degrees.
2. Additional/alternate rigging may be used as necessary

as long as the minimum ratings of each piece

=

of additional/altemate rigging meets the requirements of

the above table.




EXHIBIT 6.5.3

HPP-90854-10
PageE 4 RIGGING CONFIGURATION FOR RACK UPENDING
New Fuel Receiving Crane
//@ New Fuel Handling Crane
BASEPLATE ‘
Lk
<K
o g
KRS
B RIPKUPKPK
= <PKPHIPK D>
D PRSI
S|
MAX. RACK WEIGHT SO S
= 18.050# 3 > <> ' Q
<@ §§/ D
(TEM | QUANTITY DESCRIPTION MIN. RATING
! { NYLONSLINGS 810N
l { SHACKLES {2TON

NOTE: 1. Shackles in Upender (4 min.) rated for 127 min
(based on eye pad dimensions).

2. Additional/faiternate rigging may be used as necessary
as long as minimum ratings of each piece of additional/
altemate rigging meets the requirements of the above
table. ) '

3. "Minimum angle on all rigging is 45 degrees.



HPP-90854-10
Page E5
EXHIBIT 654
NEW RACK LIFT RIG CONFIGURATION

New Fuel Handling Crane

MAX. RACK WEIGHT = 18050#

(TEM | QUANTITY DESCRIPTION MIN. RATING
1 4 NYLON SLINGS 10TON
l Blord) SHACKLES 10TON
3 { TURNBUCKLES 10TON
4 | - HOLTEC LIFT RIG NUREG 0612 QUALIFIED
) NOTES:

1) MINIMUM RIGGING ANGLE IS 45 DEGREES.
2) ADDITIONAL/ALTERNATE RIGGING MAY BE USED AS LONG AS MINIMUM
RATINGS OF EACH PIECE OF RIGGING MEETS THE REQUIREMENTS
OF THE ABOVE TABLE; l.e. TURNBUCKLES/SUNG ARRANGEMENT
" MAY BE REPLACED BY JUST SLINGS OF MINIMUM REQUIRED RATING.




HPP-90854.10
PAGE E§ EXHIBIT 655

NEW RACK RIGGING CONFIGURATION

Sling over New Fuel Handling
@/ Q Crane Hom

RACK

{u)u l—lg

MAX RACK WEIGHT =180504#
ITEM QUANTITY DESCRIPTION M. RATRG
1
?
!
4
5

NYLOK SLNG 12108
1 ELECTRIC HOIST 10 TON
{ TURNBUCKLES 10TON
Aoreured | SHACKIES 10 TON
2 D-RING TN

1. Minimum rigging angle is 45 degrees.

2. Rigging items may be changed as required =
as long as the minimum load rating shown
above in the particular load path is maintained.

3. Assingle designed pin/pin connection device can be
used in place of item 1 above. The connector will
require a rating of 28 ton minimum. -
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A During the development of that coded Grand Gulf
for that methodology, as an independent reviewer I ran a
few codes to benchmark the individual, but he -- I don't
think we could have traded places. His knowledge was --
we didn't trade places, I think I could have done that if
given that task, but the answer to your question is no, I

don't think I'm an expert in that methodology.

Q Are you familiar with the contractor known as
Holtech?

A Yes, I am.

Q Have you reviewed their criticality

calculations before for various applications in the
nuclear industry?

A I have seen the nonproprietary versions of
their criticality margins, I've just reviewed them. That
is not one of my major concerns, so I haven't looked at
those in the same depth as I've looked at the
thermohydraulics or some of the other analyses.

0 Do you recognize Holtech as having particular
expertise in this area?

A They've done a number of them, but I haven't
formed an opinion, I haven't graded them A, B, C or
anything like that.

Q Have you looked at at least the nonproprietary

versions of the criticality calculations that have been

Alderson Reporting Company
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submitted to support the Unit III spent fuel rack
amendment that we're here talking about today?

A I reviewed the original submittal and the
attachment, which was prepared by Holtech or developed by
Holtech, so I reviewed all of that information.

Q Do you intend through your testimony to comment
on those criticality calculations?

A No. As far as Contention 6, which is the
criticality issue, as I envision my role is to look at the
controls that are being proposed or in the submittal as
far as preventing criticality, because my experience is
more in implementing the controls, not in the criticality
margin calculations and defining what the margins are.
Mine is more the implementation phase, so I would review
whatever Northeast Utilities plans to do from that aspect,
and Dr. Thompson would look at the margins, the
methodology and the analysis and that part of it.

Q So you perceive Contention 6 as being focused
on criticality and including a component of handling
controls?

A Contention 6, the handling controls comes into
options. Are there options available to what Northeast
Utilities is proposing to do on the Contention 6, so my
role would be to discuss those options and explain why

those might be better or less reliance on administrative

Alderson Reporting Company
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project, and I was also working on a -- it was a vertical
slice done in the spent fuel pool cooling system, spent
fuel pool and spent fuel pool cooling system, and I was on
that team to go through and verify everything was in the
FSNR and license and basis broader was being done. So
part of that looked at the surveillance procedures, but
that was probably less than half a day out of the whole
project, so it wasn't a huge effort.

Q Have you ever personally done a chemistry
surveillance related to the spent fuel pool anywhere?

A No, but also as an engineer, generally we would
write those procedures or review those procedures. We're
not or I'm not a technician, I never take those kinds of
results, that wasn't my job function.

Q Do you have an impression as to whether that
particular surveillance is relatively complicated or
relatively simple or somewhere in between?

a I think my impression, again, it is a
relatively simple procedure to do, and that impression is
based on licensee event reports. To my knowledge there
haven't been a huge number of reports saying people are
not doing this right or having trouble doing this right.

Q Do you have an opinion as to whether relying on
soluble boron or taking credit for soluble boron as a

criticality control measure is legal or not?

Alderson Reporting Company
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A No, I don't really have an opinion. That goes
back to the Contention 6. I guess the answer is still the
same.

Q Do you have an opinion as to whether
administrative control is too complex to be relying upon
apart from the law as a practical matter?

A No, because on Contention 5 we were concerned
that surveillance was not going to be done except during
the period of fuel movements, and it would be
discontinued. That was not consistent with the standard
technical specifications for pressurized water reactors,
so it seemed to be less stringent or less protective than
the standard tech spec, so we thought the surveillance, or
I thought the boron surveillance was a necessary thing to
continue doing.

Q At all times throughout the -- whenever there

is fuel in the pool, that's what you mean?

A At all times.

Q Not just during fuel movements?

A That's correct.

Q Now, are you familiar with the supplemental

submittal the company made to revise the proposed tech
spec to require surveillance at all times?
A The one on April 17, I believe?

0 I think that is the correct date.

Alderson Reporting Company
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A Around that date. Yes, I've seen that.
Q Does that particular proposal resolve your

concern on Contention 57

A If it is implemented the way it was submitted,
it would address my concerns about Contention 5. When
Nancy Burton faxed me that submittal, or actually I
received the one you mailed me before I got the fax, but
when I saw that and talked to Nancy, my advice was to
continue going to Contention 5, because the submittal
could be withdrawn or the NRC could elect to do something
different, so that if it were implemented the way it is
submitted, my concerns about Contention 5 would go away.
It is whether that will happen or not is why it is still
on the table in my mind.

Q Do you have any reason to believe it won't be
implemented that way, and when you say implement, I assume
you mean that that tech spec will be incorporated by the
NRC the way it's been written?

A I would just, whether than withdrawing the
contention I would wait, unless the ASLB issued an order
saying it had to be done that way, I wouldn't want to
withdraw the contention because there is too many things
that could happen down the road.

Q Like what?

A It could be withdrawn. You could issue a

Alderson Reporting Company
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letter tomorrow withdrawing the contention going back to

the original submittal.

Q You are a distrustful sort.

A Just cautious. I would prefer cautious to
distrustful.

0 But 1f this is implemented in the amendment as

issued by the NRC, if this tech spec is incorporated, then
you would have, or your Contention 5 would be satisfied?

A My concerns about Contention 5 would be
satisfied, that's correct.

Q Have you had an opportunity to reread the
supplemental submittal the company made on May 5, 2000,
which is a response to a request for additional
information made of the company by the NRC staff on the
license and application?

A No, I don't even know that I had them.

Q Probably missed you in transit. This
submittal, among other things, describes some of the fuel
movement procedures as they currently exist and how they
will be adapted for the proposed new racks. Well, it is
probably not efficient if I -- I'll hand it to you. It is
a submittal from Northeast Nuclear Energy Company dated
May 5 to the NRC, and I guess what I was looking for was
any reaction you might have to that submittal, but if you

haven't read it --

Alderson Reporting Company
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2 I guess that goes a little bit further than
what I was trying to say, because even if you had one rack
where you could put any fuel assembly in any location, you
still have administrative controls because you have to
assure you pick up the right assembly in the reactor core
and so on. So the safest path is one that reduces, to the
extent practical, the reliance on administrative controls.

I don't contend that you can reduce that to
zero, that is not my position, but a pathway that
increases reliance in administrative controls in lieu of
physical configurations is not a preferred path.

Q But you have not done a study or come up with a
specific proposal for the Millstone Unit III spent fuel

pool that would satisfy that desire or objective?

A No, other than point out -- no, I have not done
that study.
Q Earlier this morning we talked about the

attributes of fuel handling procedures and controls that
would be related to putting fuel in the pool and including
regional storage, based on what you've seen in your review
of the RAI response, do you see anything there that looks
like it fails to meet what you would expect to see in
those kinds of procedures, putting aside that any
procedure has the possibility of human error?

A Yes, on page 4 of Attachment 1, the last

Alderson Reporting Company
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paragraph, there is a discussion of two plant procedures,
EN 31001 and EN 31007, and then it talks about a
verification that is done, but I'm not sure which
procedure requires that verification because it is not
clear from the writeup, but in any event, it says that in
the spent fuel pool after the core load is complete a
verification by piece count is performed, this piece count
verification in the spent fuel pool does not check fuel
assembly serial numbers, but confirms there is a fuel
assembly in each designated fuel storage location.

If you have regional requirements that certain
burn-up fuel can only go in certain racks and those kinds
of administrative controls, then the piece count check
would not identify a situation where two fuel assemblies
were swapped and the right number was in the spent fuel
pool, the right number might even have been in the
regional racks, but you had, for example, a region 1 fuel
assembly that was in region 3, and a region 3 fuel
assembly that was in region 1, piece count checks would
not have identified that.

Earlier this morning I talked about Browns
Ferry videotaping the spent fuel pool, we actually
verified the serial numbers were in the right storage
locations, which is above and beyond the piece count

check, so that was the one -- and I guess also, when I

Alderson Reporting Company
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you looked at, do you recollect?

A Yes, they were going to put in high density
racks which would have allowed any fuel new or radiated to
be put into those racks. I don't recall any limits on --
basically any hole in the storage rack that passed the
physical size test, it wasn't bowed or anything like that,
anything that was passed the qualification test could be
used to store any fuel that they had, with the exception
of fail fueled, if something was failed there is separate
canisters for that, but with that I don't recall any
restrictions.

0 And did you have any complexity issue there
with what you looked at, with what you were asked to look
at?

A No. In fact, my recommendations to the
activist group was that there wasn't any grounds for
intervening, and they didn't, as far as I recall.

Q With respect to this complexity issue, I know
this specific proposal you described to me as being more
complex than others you've seen, and you've also described
that you have a concern that administrative controls,
people make mistakes and they can fail. 1Is your
concern -- I mean, is that the scope of your concern, or
do you have an additional concern that this is Northeast

Utilities and Northeast Utilities can't be trusted to

Alderson Reporting Company
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implement administrative controls?

A Northeast Utilities has not the most enviable
record in this area, but I don't think that is a factor in
my conclusion on this issue, because in June of '98
Millstone III was thought or was going for a restart, and
UCS presented to the commission that we didn't think the
plant was ready for restart. No matter what their test
plan was, it wasn't that we thought Northeast Utilities
had not the wherewithal to do a good job, we didn't think
the Nuclear Regulatory Commission had fixed all the things
that it needed to do to ensure that any problems that came

up in the future they would be corrected.

Q Your issue was their oversight process not the
operational?
A That's correct. If it was an issue of lack of

trust with Northeast Utilities, in June of '98 we would
have opposed restart for that as well.

Q But you didn't oppose restart?

A No, and I think our presentation either in the
written testimony, or I can't recall the oral remarks
themselves, I think we clearly indicated that it wasn't an
issue with Northeast Utilities, they seemed to have done a
lot of issues, but still, I guess the other way to answer
that question would be if I reviewed Fitzpatrick's |

submittal in June of '98 and it had this amount of

Alderson Reporting Company
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complexity, I would have advised the local group that
there are some administrative control issues here.
Whether they would intervene or not I can't presuppose,
and that wouldn't have been nuclear power authority, it is
a complexity issue, not company per se.

Q One of the issues that has come up in the
context of these issues is Draft for Common Reg. Guide

1.13 from December of 1981. Are you familiar with that

document?
A Yes, I am.
Q And I think there is something referred to

there as the double contingency principle.

A Yes.

Q Is that something you intend to address in this
proceeding?

A Only in the aspect I described earlier, I'll be

supporting Dr. Thompson in what could be the possible
conseguences or why would the proposal not lead to the
right consequences or lead to the right outcome.
Dr. Thompson is much better versed in why that is or is
not a good idea.

0 So are you going to be offering any opinion as
to what the double contingency principle requires or
doesn't require?

p:\ At this time I have no intention to do that.

Alderson Reporting Company
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Probability and Consequences of Criticality Events in Fuel
Pools. This has, I believe, one or two appendices.

Q Now, in that document, that analysis, did you
look at the probability and consequences of criticality as
a result of fuel mishandling events, or was it more broad
than that?

A That discussion focused on fuel mishandling and
boron dilution, and there are other mechanisms that could
cause criticality events, for instance, the dropping of a
heavy object, for example, but that is mentioned in
Appendix C in a fairly cursory way.

Q Have you ever been involved in moving fuel in a
nuclear power plant?

A No.

Q Have you ever reviewed procedures related to
fuel movements?

A Not in a professional capacity in the nuclear
industry. I will be reviewing the procedures that have

been supplied to us in this case.

Q But you haven't done that to date?
A That's correct.
Q Have you ever done criticality calculations

related to determining, for example, K effective?
A No.

Q Have you reviewed the analyses that Northeast

Alderson Reporting Company
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Utilities submitted in conjunction with this license
amendment application, the criticality analyses prepared
by Holtech?

a I've done an initial review of the license
application and will be doing a detailed review in the
course of preparing a brief. I should say that for the
purpose of this proceeding I do not expect to challenge
the calculated results on K effective provided by Holtech,
but will focus on whether the assumptions underlying those
calculations are appropriate to cover all of the scenarios
that should be faced.

Q So if they calculated for a scenario X
involving boron one mishandling or whatever, you would
accept the result they came up with, the number?

A For the purpose of this, yes, I would accept
it.

Q Have you reviewed the licensing board's
decision in the Shearon Harris case since it was issued?

A Not yet.

Q So far we've talked this morning about what you
would contribute to Contention 6, which is the GDC62
contention, and you said you would also contribute to
Contention 4. Can you describe for me where and what it
is you will contribute to Contention 4?

A Contention 6 is framed as a legal matter.

1111 14th Street, N.-W., Suite 400  800-FOR-DEPO
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Underlying this legal question is what you might describe
as more of an engineer's perspective than a lawyer's
perspective, and the applicant's proposed course of action
reduce the level of safety or increase the level of risk,
and the underlying technical issues are really the same,
just that in one case it's phrased from a lawyer's point
of view and the other from an engineer's point of view.

Q Contention 6 is the proposal of a legal, and
Contention 4, if I might characterize it as, is it is as
good as it needs to be from an engineering perspective?

A That's a fair accusation.

Q So the focus of Contention 4 would be on the
complexity, I gather, and do you have an opinion as to the
complexity to the proposal as it currently exists?

A My general opinion about criticality in fuel
pools is that there should be no reliance on burn-up, fuel
aging or soluble boron under normal or accident
conditions. I believe that reliance should be placed on
spacing and on fixed boron or other fixed neutron
absorber, and that any criticality arrangement in the fuel
pool that relies to any extent on the credit for burn-up,
soluble boron or aging is in my view a mistake from an
engineering point of view, quite aside from whether it is
legal.

Q That's what I was going to ask you. Contention
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6 is premised on the theory that it would be unlawful.
Contention 4 is premised on your professional engineering
opinion that it is not --

A That it's a mistake.

Q It's a mistake, okay. Now, is your opinion in
that regard based upon particular experiences or is it
based upon your conceptual analysis of the issue?

A It is not based on any personal experience. It
is based on my analysis that this problem is a generic
problem, and that is illuminated by the base of experience
with incidents that I've identified, incidents of fuel
mispositioning and boron dilution.

Q So, again, it's a generic position related to
reliance on soluble boron and reactivity restrictions and
decay time restrictions?

A But in the course of preparing our brief on
Millstone we may be saying additional things that are
specific to most of it. I can't determine that at present
because our discovery is ongoing.

Q With respect to that, what kinds of additional
things with respect to Millstone, the procedures?

A Mr. Lochbaum and I will be carefully reviewing
the procedures, we will be seeing if we can identify boron
dilution events that are specific to Millstone. Beyond

that I can't say what we might find.
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Q That is something you have not done to date?
A Correct.
Q So your concerns, though, relate to the choice

of hardware, equipment or controls employed and the
possibility of boron dilution. Do you intend to offer
testimony related to Millstone's performance history
issues?

A I would not address that point. To the extent
that the Coalition's brief addresses that, then
Mr. Lochbaum and others will contribute, but not myself.

Q Do you have any particular knowledge of the
issues that have existed at Millstone in the past?

A No.

Q You don't have any specific basis to conclude
that Northeast Nuclear can't implement administrative
controls any differently than any other licensee?

a No, I have no such knowledge.

Q I want to explore a little bit the issues of
your preference, or your preference is probably too weak a
term, but your wview that criticality should be controlled
by geometric spacing and fixed neutron absorption
materials or absorbers. Could you identify for me what
you believe the universe of ways to control criticality
would be, not just the ones you prefer, but what is the

complete set?
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A Assuming the spent fuel is intact, then the
options are spacing, sold neutron absorbers, soluble
neutron absorbers, burn-up/enrichment limitations and age
limitations. I believe that's the universe for intact
fuel.

Q Are age limitations a reactivity issue or a
cooling issue?

A Yes, it is a reactivity issue because the decay
of plutonium 241 produces a daughter product that is an
absorber of neutrons, therefore, more fuel with a longer
decay time is less reactive.

Q Are you aware that the use of soluble boron or
soluble absorbers Millstone would not be unique in that
regard, are you aware of that fact?

A That's correct.

Q And I guess are you also aware that Millstone

is not unique in its proposal to rely upon reactivity

limitations?
A That's correct.
Q So would it be your position that all the

plants that rely upon those techniques are not in
compliance with GDC627?

A That's correct.

Q With respect to soluble boron, do you disagree

that the reactivity effect of soluble boron is a physical
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effect?
A The effect is certainly physical as is the

effect on reactivity of age and burn-up. BAll of those
mechanisms effect reactivity through the physics involved,
and therefore, they are physical processes in that sense,
but I believe do not meet the intent of GDC62.

Q And what is the distinction you draw between
geometric spacing and fixed absorbers on one hand versus
soluble boron and reactivity limitations on the other?

A Because spacing and fixed boron does require
some administrative measures, but they are of finite
duration. In simple terms they're one~time administrative
measures, and once taken do not need to be repeated.

The preservation of a specified level of
soluble boron, or the meeting of some requirement on
burn-up or age requires ongoing administrative measures
repeated on numerous occasions, and I believe the history
of formulation of GDC62 shows that the intent was to
exclude measures of that nature.

Q And the history would be that history that
you've referred to in the Orange County brief?

A Correct.

Q With respect to fixed neutron absorbers, is it
your view that there are no ongoing administrative

controls related to those physical systems?
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A When Boraflex -- the experience with Boraflex
is shown that to ensure its efficacy as an absorber has
required ongoing administrative attention. With Boral,
which is now the preferred absorber material, experience
has shown that only a very modest level of ongoing
attention is necessary to ensure that the Boral maintains
its function or serves its function, and therefore, again,
in simple terms, the use of Boral really requires a
one-time administrative measure and then a very modest of
ongoing oversight.

Q So what makes Boral different from soluble
boron is that it is not that it doesn't have any ongoing
administrative controls, it is that they're very modest?

A They're very modest, and any failures would be
likely to be manifested very slowly with lots of warning
time, lots of opportunity to make the necessary corrective
changes.

Q And Boraflex, on the other hand, requires more
than modest surveillance?

A Well, the deterioration of Boraflex is what has
led to its replacement.

Q So would Boraflex be precluded as a matter of
law because it is no longer a physical system?

A That's a fine point of law, regulatory law that

I wouldn't speak to at the moment, but --
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Q It would seem to follow from the idea that if
it involves more than modest ongoing controls, it must be
not physical?

A If I were an NRC commissioner asked on a
regulation by stating that Boraflex does not meet GDCé62,
then I would vote for it, but I can't give you a more
precise answer.

Q But that would be as a matter of law as opposed
to as a matter of engineering preference?

A Yes.

Q I mean, clearly as an engineer, you prefer
Boral over Boraflex?

A Yes, but as a matter of law, I would vote that
way.

Q Now, with respect to boron, I take it that
soluble boron, the effect there your position would be
that it is more than a modest administrative control?

A Correct.

Q What administrative controls are you referring
to with respect to soluble boron?

A The boron content has to be measured
periodically, if there is dilution for any reason, then
the boron content has to be increased. The management of
the pool, which includes the management of the intake and

the outgoing of water from the pool has to ensure that

Alderson Reporting Company

1111 14th Street, N.W., Suite 400 800-FOR-DEPO Washington, DC 20005



10

11

12

13

15

16

17

18

19

20

21

22

23

24

25

Gordon Thompson, Ph.D.

New London, Connecticut

May 10, 2000

22

there is no significant dilution event, and there are at
any point a variety of possible dilution scenarios which
are plant specific, and at this point I can't say what we
will be saying about that, but the occurrence of any boron
dilution scenarios would involve the failure of one or
more administrative controls somewhere in the plant
operations.

Q With respect to monitoring the boron technique
and completing the surveillance, in your view that is more

than a modest operation?

A Yes.
Q Have you ever done one of those surveillances?
A No, and then let me elaborate a little bit. As

a chemical procedure, the sampling of the water and the
measurement of boron is a relatively simple procedure
that's been done many, many times. That, however, misses
the point. The point is that the occurrence of a boron
dilution event, an undetected boron dilution event or
boron dilution event that is undetected up to the point
which it becomes associated with a criticality accident is
a reflection of multiple administrative actions.

The tech specs in the Millstone call for, I
believe, a seven-day surveillance, so in looking at boron
dilution events, your first cut at this will be to look at

events that can occur within a seven-day time frame, and
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at your second cut you might postulate one missed
surveillance event, or one incorrectly performed
surveillance, and then look at 14 days and see what that
does to your boron dilutions, so the actual act of
sampling and measuring is properly seen in a wider context
of actions.

0 Have you identified any particular boron
dilution events in the industry which you are going to
rely upon?

A There is one event at McGuire that is described
in our Harris filing, and at this point I don't know if we
identify more at Millstone. That is an actual event, by
the way, rather than a hypothetical.

MR. REPKA: As an aside, I would say that
we have asked on discovery for a list of all events,
including boron dilution events and other types of
events that the Coalition is going to rely upon. The
discovery period is scheduled to close on the 30th of
May. If you, in fact, your experts have not done the
inguiry they need to do, this puts us in a bit of an
awkward position in that we would expect a response
to our discovery that would inclﬁde any boron
dilution scenarios that you might identify.

I would ask you Ms. Burton, do you have

plans to supplement your prior responses to address
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that?

MS. BURTON: Yes, as the discovery is
proceeding, we do.

MR. REPKA: And that will occur prior to
the end of May, whether it is May 30th or 31st, I
forget the exact date.

MS. BURTON: I think it better.

MR. REPKA: And that would certainly be my
expectations, and I'1ll rely on that expectation.

THE WITNESS: Can I ask for a point of
clarification. O©One matter is, the record of boron
dilution events that have actually occurred, and then
a separate matter is the development of scenarios for
boron dilution events that might occur at Millstone.

Am I to understand that after the end of
discovery we cannot come up with a fresh scenario for
the latter? Because the reason I ask is that it is
not until nearing the end or perhaps after discovery
closes that we will be doing a really thorough
reading of the documents that we have received, and I
can't exclude the possibility that we will identify
some scenario at that time.

MR. REPKA: We have discovery requests that
go to hypothetical scenarios as well as actual

incidents that you will rely upon. I think we would
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be entitled to know at the close of discovery what
those events are, because just like you, we will then
be in a position of writing our paper, which is due
on June 30th. So we cannot be put into the position
of trying to address something that we don't know
what it is until days or weeks prior to the due date.

The point is, we do need to know what
you're going to rely upon by the end of the discovery
period, that's why we have the discovery period, and
each party will know what the other side is going to
rely upon and write their paper, so my answer is yes,
we would expect you to complete that work by the end
of discovery so you could tie in performance.

Would your understanding be any different?

MS. HODGDON: That is particularly true in
a Subpart K proceeding where everyone files
simultaneously and there are no responses. So we
have a motion to compel outstanding on that very
matter. We ask what documentation, et cetera, you
would rely on in your filing and your answer was
you'll see it in our brief, and we said, no we won't,
we'll see it before that. Actually, that was
promised to us some weeks ago, and we still don't
have it, and we now have a motion to compel, which

the board, I'm not sure whether it is included in the
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things that they will actively decide on, but
definitely we're entitled to know those things and we
were entitled to have known them some time ago.

THE WITNESS: Another point of
clarification. If we identify a scenarioc in general
terms, we give a one-paragraph description by the end
of discovery and then in the next month we elaborate
on that in our brief, is that a problem?

MR. REPKA: Well, I would reserve comment
on the issue depending upon what the words are, but I
think some description of a scenario would be
acceptable. Obviously we would have to be on notice
as to what it is so that we could address it and that
is the question. It has to be sufficiently
descriptive.

MS. HODGDON: Your attorney has perhaps
told you that the purpose of discovery is to
eliminate surprise, so the element of surprise is
still lurking here as we've asked questions and they
have not been answered as the licensee has, and so I
should hope that the licensing board will sustain our
objections to find the element of surprise is
something that we're going to find in your brief, in
the Intervenor's brief on June 30.

MR. REPKA: Are we on board here? Are we
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in agreement as to how we're going to proceed?

MS. BURTON: Dr. Thompson, I don't know if
his answer has been --

THE WITNESS: I'm clear about what the
applicant and the staff say on this.

MR. REPKA: I just want to emphasize, this
isn't about playing games in discovery and doing
things that are legalistic, this is about getting to
the real issue here, and the real issue is if the
intervenors and the Coalition and their experts have
a problem, we want to know and we're entitled to know
what this problem is so we can address it either by
explaining why it is not a problem or fixing the
problem that may exist. So this is not about games,
this is about getting to the issues.

THE WITNESS: I would like to make a point
on that that the FSAR is an important thing that we
could really benefit from seeing, and from where we
sit it is an extremely difficult exercise to get
ahold of an up-to-date, complete, legible copy of the
FSAR for any facility.

The Washington public document room has
microfiche, which is practically illegible, hard copy
you have to ask for them to ship it in from a

warehouse, it is incomplete, so if we're talking
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fairness here, I think you ought to let us see the

complete, up-to-date --

MR. REPKA: We discussed that earlier, and
we're going to hear back from you all on if there are
specific sections. We already have provided the
spent fuel pool sections, and we'll wait to hear back
from you as to what other sections you may like to
see. Once we see that proposal we can discuss how
we'll deal with that.

BY MR. REPKA:

Q We were talking about dilution events in
Contention 6. ‘Before I leave those kinds of issues I want
to ask, in the area of the criticality analyses I think
you've already -- your position seems to be that there
should be no credit for boron; is that accurate?

A There should be no credit for soluble boron
under either normal or accident conditions.

Q Are there other weaknesses in other areas in
the assumptions related to the criticality analysis that
Northeast Nuclear has submitted that you disagree with or
find to be inadequate?

A Well, the same point applies to taking credit
for burn-up or age.

Q With respect to the issue of boron dilution,

are you aware of any operational reason why a licensee
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of what the brief says on that.

Q- Have you read 50.687
A Not recently.
Q Let me hand you a copy of 50.68. Take a minute

to glance over that.

A Okay.

Q 50.68B4 specifically speaks to storage of spent
fuel.

A Right.

Q Would you agree or disagree that that

regulation specifically contemplates fuel assembly
reactivity, and it says, "Fuel assembly reactivity must
not exceed 0.95 at a 95 percent probability, 95 percent

confidence level," do you see that language?

A Yes, it is actually a bad use of the word
reactivity.

Q Why so?

A It's the neutron multiplication factor that

they're referring to. Reactivity is the change in that
factor depending on the changes of some other parameter.

Q So would it be your position that the
terminology there does or does not include consideration
of enrichment, burn-up, aging considerations?

A In this section I don't see any segment one way

or another about taking credit for burn-up or aging
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effects on the fuel assembly reactivity.

Q- Do you agree that burn-up has a reactivity
effect?

A It does.

Q And how about enrichment, does it have a

reactivity effect?

A It does.

Q And aging?

A It does.

Q Now, in there it also talks about, a little

further up in section 50.68B4 it speaks to if credit is
taken for soluble boron, K effective, it goes on.

A Right.

Q So does that or does that not contemplate
soluble boron credit?

n It does contemplate it, yes.

Q Do you have any other views related to how
50.68 is intended to imply, or is that something you're
leaving to your attorney?

A I'll leave that to the attorney. I should say
that looking at this from a technical point of view I find
an ambiguity in the phrase maximum fuel assembly
reactivity, and I would like to see a clarification of
that phrase, and I would interpret the phrase maximum fuel

assembly reactivity as implying to a fresh fuel assembly
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with a maximum enrichment permitted by the plant's tech
specs. That's for PWR fuel, for PWR fuel it is a little

more complicated because fresh fuel is not the most

reactive.
Q Fresh fuel is not the most reactive for BWR?
A BWR.
Q But for PWR it is.
A Yes. And I think it is unfortunate that the

regulation sets forth this phrase without defining it.

Q Did you comment on the rule making of 50.68?
A No.
Q Do you have any intent to ask the commission to

clarify its rules?

A Not at present.

Q Let me change subjects for you a little bit.
In the statement of the contention in bases as originally
submitted in the Coalition's supplemental position, and I
don't have the date in front of me, but I'm thinking it is
like November 16 or 30, somewhere along there, there is a
discussion of Reg. guide 1.113 in the double contingency
principle. Are you familiar with that?

A I'm looking for the Coalition’s submission. I
have a November 17, 1999 supplemental petition to
intervene.

Q Correct.
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- ENCLOSL?E 2 =

UNITED $TATES
NUCLEAR REGULATT™RY COMMISSION
WASHINGTON 9. C. 20555

foril 14, 1978

To £11 Power Reactor Licensees

Gentlemen:

Enclosed for your information and possible future use.is the NRC
guidance on spent fuel pool modifications, entitled "Review and
Acceptance of Spent Fuel Storage and Handling Applications". This
document provides (1) additional guidance for the type and extent.

of information needed by the NRC Staff to perform the review of
licensee proposed modifications of an operating reactor spent fuel
storage pool and (2) the acceptance criteria to be used by the

NRC Staff in authorizing such modifications. This includes the
information needed to make the findings called for by the Commission

in the Federal Register Notice dated September 16, 1975 (copy enclosed)

. with regard to authorization of fuel pool modifications prior to the

compietion of the Generic Environmental Impact Statement, "Handling
and Storage cf Spent Fuel frovaight Water Nuclear Power Reactors".

The overall design objectives of a fuel storage facility at a reactor
complex are governed by various Regulatory Guides, the Standard
Peview Plan (NUREG-75/087), and various industry standards. This
quidance provides a compilation in a2 single document of the pertinent
portions of these applicable references that are needed in addressing
spent fuel pool modifications. No additional regulatory requirements
are imposed or implied by this document.

gased on a review of license applications to date requesting authorization
to increase spent fuel storage capacity, the staff has had to request
additional information that could have been included in an adequately
documented initial submittal., If in the future you find it necessary
toc apply for authorization to modify onsite spent fuel storage
capacity, the enclosed guidance provides the necessary information
and acceptance criteria utilized by the HRC staff in evaluating these
applications. Providing the informaticn needed to evaluate the
matters covered by this document would 1ikely avoid the necessity

for NRC questions and thus significantly shorten the time required

to process a fuel pool modification amendment.

Sincerely,

- e P 2 P
Brian K. Grimes, Assistant Director

for Engineering and Projects
Division of Operating Reactors

Enclosures:
1. NRC Guijdance

2. HNotice




ENCLOSURE #0. 1

OT POSITION FOR REVIEW AND ACCEPTANCE OF
SPENT FUEL STORAGE AND HANDLING APPLICATIONS

BACKGROUND

Prior to 1975, low density spent fuel storage racks were designed with
a large pitch, to prevent fuel pool criticality even'if the pool
contained the highest enrichment uranium in the 1ight.water reactor
fuel assemblies. Due to an increased demand on storage space for
spent fuel assemblies, the more recent approach is to use high density
storage racks and to better utilize available space. In the case of
operating plants the new rack system interfaces with the old fuel pool
structure. A proposal for installation of high density storage racks
may involve a plant §n the licensing stage or an operating plant. The
requirements of this position do not apply to spent fuel storage and
handling facilities away from the nuclear reactor complex.

On September 16, 1975, the Commission announced (40 F. R. 42801) its
intent to prepare a generic environmental impact statement on handling
and storage of spent fuel from light water power reactors. In this
notice, the Commission also announced its conclusion that it would not
be in the public interest to defer all licensing actions intended to
ameliorate a possible shortage of spent fuel.storage capacity pending
completion of the generic environmental impact statement.

The Commission directed that in the consideration of any such proposed
licensing action, an environmental impact statement or environmental -
impact appraisal shall be prepared in which five specific factors in
addition to the normal cost/benefit balance and environmenta) stresses
should be applied, balanced and weighed. . )

The overall design objectives of a fuel storage facility at the reactor
complex are governed by various Regulatory Guides, the Standard Review
Plan, and industry standards which are listed in the reference section.
Based on the reviews of such applications to date it is obvious that

the staff had to request additional information that could be easily
included in an adequately documented initial submittal. It is the
intent of this document to provide guidance for the type and extent of
information needed to perform the review, and to indicate the acceptance
criteria where applicable.

s . oems



11.

REVIEW DISCIPLINES

The objective of the staff review is to prepare (1) Safety Evaluation
Report, and (2) Environmental Impact Appraisal. The broad staff
disciplines involved are nuclear, mechanical, material, structural,
and environmental,

Nuclear and thermal-hydraulic-aspects of the review include the poten-
tial for inadvertant criticality in the normal storage and handling of
the spent fuel, and the consequences of credible accidents with respect
to criticality and the ability of the heat removal“ system to maintain
sufficient cooling.

Mechanical, material and structural aspects of the review concern the
capability of the fuel assembly, storage racks, and spent fuelt poo)
system to withstand the effects of natural phenomena such as earth-
quakes, tornadoes, flood, effects of external and internal missiles,
thermal loading, and also other service loading conditions.

The environmental aspects of the review concern the increased thermal
and radiological releases from the facility under normal as well as
accident conditions, the occupational radiation exposures, the genera-
tion of radicactive waste, the need for expansion, the commitment of
material and nonmateria) resources, realistic accidents, alternatives
to the proposed action and the cost-benefit balance.

The information related to nuclear and thermal-hydraulic type of
analyses is discussed in Section 1II. '

The mechanical, material, and structural related aspects of informa-
tion are discussed in Section IV.

The information required to complete an environmental impact assess-
ment, including the five factors specified by the Commission, is
provided in Section V.

11-1



111. NUCLEAR AND THERMAL-HYDRAULIC CONSIDERATIONS

1. Neutron Multiplication Factor

To include all credible conditions, the licensee shall calculate
the effective neutron multiplication factor, k g in the fuel
storage pool under the following sets of assumsg cornditions:

-

1.1 Normal Storage

a. The racks shall be designed to contain the most reactive
fue)l authorized to be stored in the facility without any
control rods or any noncontained® burnable poison and.the
fue11shall be assumed to be at the most reactive point in
its 1ife.

b. The moderator shall be assumed to be pure water at the
temperature within the fuel pool limits which yields the
largest reactivity.

c. - The array shall be assumed to be infinite in lateral extent
or to be surrounded by an infinitely thick water reflector
and thick concrete,** as appropriate to the design.

d. Mechanical uncertainties may be treated by assuming "worst
case" conditions or by performing sensitivity studies and
obtaining appropriate uncertainties.

e. Credit may be taken for the neutron absorption in structural
materials and in solid materials added specifically for
neutron absorption, provided a means of inspection is estab®
1ished (refer to Section 1.5). . -

1.2 Postulated Accidents
The double contingency principle of ANSI N 16.1-1975 shall be
applied. It shall require two unlikely, independent, concurrent
events to produce a criticality accident.

Realistic initia) conditions (e.g., the presence of soluble
boron) may be assumed for the fuel pool and fuel assemblies. The

XToncontained" burnable poison is that which is not an integral part of
the fuel assembly.

xx1t should be noted that under certain conditions concrete may be a more
effective reflector than water.
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1.3

1.4

postulated accidents shall include: (1) dropping of a Juel:
element on top of the racks and any other achievable abnormal
Jocation of a fuel assembly in the pool; (2) a dropping or tip-
ping of the fuel cask or other heavy objects into the fuel pool;
(3) effect of tornado or earthquake on the deformation and rela-
tive position of the fuel racks; and (4) loss of all cooling
systems or flow under the accident conditions, unless the cooling
system is single failure proof.

Calculation Methods

The calculation method and cross-section values shall be verified
by comparison with critical experiment data for assemblies similar
to. those for which the racks are designed. Sufficiently diverse
configurations shall be calculated to render improbable the
“cancellation of error” in the calculations. So far as practi-
cable the ability to correctly account for heterogeneities (e.g.,
thin slabs of absorber between storage locations) shall be
demonstrated.

A calculational bias, including the effect of wide spacing between
assemblies shall be determined from the comparison between calcu~
lation and experiment. A calculaiion uncertainity shall be
determined such that the true multiplication factor will be less
than the calculated value with a 95 percent probability at a 95
percent confidence level. The total uncertainity factor on k £f
shall be obtained by a statistical combination of the calcula
tional and mechanical uncertainties. The k value for the

racks shall be obtained by summing the calcﬁfgted value, the
calculational bias, and the total uncertainty.

Rack Modification

For modification to existing racks in operating reactors, the
following information should be provided in order to expedite the
review: :

(a) The overall size of the fuel assembly which is to be stored
in the racks and the fraction of the total cell area which
represents the overall fuel assembly in the model of the
nominal storage lattice cell;

(b) For H,0 + stainless steel flux trap lattices; the nominal
thickﬁess and type of stainless steel used in the storage
racks and the thermal (.025 ev) macroscopic neutron absorp-
tion cross section that §s used in the calculation method
for this stainless steel;

(c) Also, for the H,0 + stainless steel flux trap lattices, the
change of the cglculated neutron multiplication factor of
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infinitely long fuel assemblies in infinitely large arrays
in the storage rack (i.e., the k of the nominal fuel storage
lattice cell and the changed k) for:

(1) A change in fuel loading in grams of U235, or eguiva-
lent, per axial centimeter of fuel assembly where it is
assumed that this change is made by increasing the
enrichment of the U235; and,

(2) A change in the thickness of stainless steel in the
storage racks assuming that a decrease in stainless
steel thickness is taken up by an inctease in water
thickness and vice versa;

(d) For lattices which use boron or other strong neutron absorb-
ers provide: :

(1) The effective areal density of the boron-ten atoms
(i.e., B2° atoms/cm? or the equivalent number of boron-
ten atoms for other neutron absorbers) between fue)
assemblies.

(2) Similar to Item C, above, provide the sensitivity of
the storage lattice cell k to:- : :

(a) The fuel loading in grams of U235, or equivalent;
per axial centimeter of fuel assembly,

(b) The storage lattice pitch; and,

(c) The areal density of the boron-ten atoms between
fuel assemblies.

1.5 Acceptance Criteria for Criticality

The neutron multiplication factor in spent fuel pools shall be
less than or equal to 0.95, including all uncertainties, under
all conditions ‘

. (1) For those facilities which employ a strong neutron absorbing
material to reduce the neutron multiplication factor for the
storage pool, the licensee shall provide the description of
onsite tests which will be performed to confirm the presence
and retention of the strong absorber in the racks. The
results of an initial, onsite verification test shall show
within 95 percent confidence limits that there is & suffi-
cient amount of neutron absorber in the racks to maintain
the neutron multiplication factor at or below 0.95. In
addition, coupon or other type of surveillance testing shall
be performed on a statistically acceptable sample size on a
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(2)

(3)

periodic basis throughout the 1ife of the racks to verify
the continuved presence of a sufficient amount of neutron
absorber in the racks to maintain the neutron multiplication
factor at or below 0.95. '

Decay Heat Calculations for the Spent Fuel

The calculations for the amount of thermal energy that will
have to be remdved by the spent fuel pool cooling system
shall be made in accordance with Branch Technical Position
APCSB 9-2 entitled, "Residual Decay Energy for Light Water
Reactors for Long Term Cooling.” This Branch Technical

_ Position is part of the Standard Review Plan (NUREG 75/087).

Thermal-Hydraulic Analyses for Spent Fuel Cooling

Conservative methods should be used to calculate the maximum
fuel temperature and the increase in temperature of the

water in the pool. The maximum void fraction in the fuel
assembly and between fuel assemblies should also be calculated.

Ordinarily, in order not to exceed the design heat load for
the spent fuel cooling system it will be necessary to do a
certain amount of cooling in the reactor vessel after reactor °
shutdown prior to moving fue) assemblies into the spent fuel
pool. The bases for the analyses should include the estab-
lished cooling times for both the usual refueling case and

the full core off load case.

A potential for a large increase in the reactivity in an HZD
flux trap storage lattice exists if, somehow, the water is
kept out or forced out of the space between the fuel assem=~
blies, conceivably by trapped air or steam. For this reason,
it ts necessary to show that the design of the storage rack
is such that this will not occur and that these spaces will
always have water in them. Also, in some cases, direct
gamma heating of the fuel storage cell walls and of the
intercell water may be significant. It is necessary to
consider direct gamma heating of the fuel storage cell walls
and of the intercell water to show that boiling will not
occur in the water channels between the fuel assemblies.
Under postulated accident conditions where all non-Category
I spent fuel pool cooling systems become inoperative, it is
necessary to show that there is an alternate method for
cooling the spent pool water. When this alternative method
requires the installation of alternate components or signifi-
cant physical alteration of the cooling system, the detailed
steps shall be described, along with the time required for
each. Also, the average amount of water in the fuel pool
and the expected heat up rate of this water assuming loss of
a1l cooling systems shall be specified.
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(4) Potential Fuel and Rack Handling Accidents

(5

The method for moving the racks to and from and into and out
of the fuel pool, should be described. Also, for plants
where the spent fuel pool modification requires different
fuel handling procedures than that described in the Final
Safety Analysis Report, the differences should be discussed.
If potential fuel and rack handling accidents occur, the
neutron multiplication factor in the fuel pool shall not
exceed 0.95. These postulated accidents shall not be the
cause of the loss of cooling for either the spent fuel or
the reactor.

Technical Specifications
To insure against criticality, the following technical speci-
fications are needed on fuel storage in high density racks:

1. The neutron multiplication factor in the fuel pool
shall be less than or equal to 0.95 at all times.

2. The fuel loading (i.e., grams of uranium-235, or
equivalent, per axial centimeter of assembly) in fuel
assemblies that are to be loaded into the high density
racks should be limited. The number of grams of
uranium-235, or equivalent, put in the plant's tech-
nical specifications shall preclude criticality in the
fuel pool. .

Excessive pool water temperatures may lead to excessive loss
of water due to evaporation and/or cause fogging. Analyses
of thermal load should consider loss of all pool cooling
systems. To avoid exceeding the specified spent fuel pool
temperatures, consideration shall be given to incorporating
a technical specification limit on the pool water tempera-
ture that would resolve the concerns described above. For
l1imiting values of pool water temperatures refer to .
ANSI-N210-1976 entitled, "Design Objectives for Light Water
Reactor Spent Fuel Storage Facilities at Nuclear Power
Stations," except that the requirements of the Section
9.1.3.111.1.d of the Standard Review Plan is applicable for
the maximum heat load with normal cooling systems in
operation.

111-5



Iv.

MECHANICAL, MATERIAL, AND STRUCTURAL CONSIDERATIONS

() 'Description of the Spent Fuel Pool and Racks

Descriptive information including plans and sections showing the
spent fuel pool in relation to other plant structures shall be
provided in order to define the primary structural aspects and
elements relied upon to perform the safety-related functions of
the pool and the racks. The main safety function of the spent
fuel pool and the racks is to maintain the spent fuel assemblies
in a safe configuration through all environmental and abnorma!
loadings, such as earthquake, and impact due to spent fuel cask
drop, drop of a spent fuel assembly. or drop of any other heavy
object during routine spent fuel handling.

The major structural elements reviewed and the extent of the
descriptive information required are indicated below. -

(a) Support of the Spent Fuel Racks: The general arrangements
and principal features of the horizontal and the vertical
supports to the spent fuel racks should be provided indi-
cating the methods of transferring the loads on the racks to
the fuel pool wall and the foundation slab. A1l gaps ’
(clearance or expansion allowance) and sliding contacts
should be indicated. The extent of interfacing between the
new rack system and the old fuel pool walls and base slab
should be discussed, i.e., interface loads, response spec-
tra, etc.

If connections of the racks are made to the base and to the
side walls of the pool such that the pool liner may be
perforated, the provisions for avoiding leakage of radio-
active water of the pool should be indicated.

(b) Fuel Handling: Postulation of a drop accident, .and quanti-
fication of the drop parameters are reviewed under the
environmental discipline. Postuiated drop accidents must
include a straight drop on the top of a rack, 2 straight
drop through an individual cell all the way to the bottom of
the rack, and an inclined drop on the tcp of a rack. In-
tegrity of the racks and the fuel porl due to a postulated
fuel handling accident is reviewed under the mechanical,
material, and structural disciplines. Sketches and suffz-
cient detawis of the fuel handling system should be provided
to facilitate this review.
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(2) Applicable Codes, Standards and Specifications

Construction materials should conform to Section III, Subsec-
tion NF of the ASME* Code. A1) Materials should be selected to
be compatible with the fuel pool environment to minimize corro-
sion and galvanic effects.

Design, fabrication, and installation of spent fuel racks of
stainless steel material may be performed based.upon the AISC*®
specification or Subsection NF requirements of Section IIl of the
ASHME B&PV Code for Class 3 component supports. Once a code is
ctosen its provisions must be followed in entirety. Wwhen the
AISC specification procedures are adopted, the yield stress
values for stainless steel base metal may be obtained from the
Section II1 of the ASME B&PV Code, and the design stresses de-
fined in the AISC specifications as percentages of. the yield
stress may be used. Permissibie stresses for stainless steel
welds used in accordance with the AISC Code may be obtained from
Table NF-3282.1-1 of ASME Section III Code.

Other materials, design procedures, and fabrication techniques
will be reviewed on a case by case basis.

. (3) Seisnjt and Impact lLoads

For plants where dynamic input data such as floor response spec-
tra or ground response spectra are not available, necessary
dynamic analyses may be performed using the criteria described in
Section 3.7 of the Standard Review Plan. The ground response
spectra and damping values should correspond to Regulatory Guide
1.60 and 1.61 respectively. For plants where dynamic data are
available, e.g., ground response spectra for a fuel pool sup-
ported by the ground, floor response spectra for fuel pools
supported on s0il where soil-structure interaction was considered
in the pool design or a floor response spectra for a fuel pool
supported by the reactor building, the design and analysis of the
new rack system may be performed by using either the existing
input parameters including the old damping values or new param-
eters in accordance with Regulatory Guide 1.60 and 1.61. The use
of existing input with new damping values in Regulatory Guide
1.61 is not acceptabie.

Seismic excitation along three orthogonal directions should be
imposed simultaneously for the design of the new rack system.

“*American Society of Mechanical Engineefs Boiler and Pressure Vessel
Codes, Latest Edition.

**American Institute of Steel Construction, Latest Edition.

Iv-2



(4)

The peak response from each direction should be combined by
square root of the sum of the squares. If response spectre are
avajlable for a vertica) and horizontal directions only, the same
horizontal) response spectra may be applied along the other tori-
zontal direction.

The effect of submergence of the rack system on the damping and
the mass of the fuel racks has been under study by the NRC.
Submergence in water may introduce damping from two sources, (a)
viscous drag, and (b) radiation of energy away from the submerged
body in those cases where the confining boundaries are far enough
away to prevent reflection of waves at the boundaries. Viscous
damping is generally negligible. Based upon the findings of this
current study for a typical high density rack configuration, wave
reflections occur at the boundaries so that no additional damping
should be taken into account.

A report on the NRC study is to be published shortly under the
title "Effective Mass and Damping of Submerged Structures
(UCRL-52342)," by R. G. Dong. The recommendations provided in
this report on the added mass effect provide an acceptable basis
for the staff review. Increased damping due to submergence in
water is not acceptable without applicable test data and/or
detailed analytical results.

Due to gaps between fuel assemblies and the walls of the guide
tubes, additional loads will be generated by the impact of fuel
assemblies during a postulated seismic excitation. Additional
loads due to this impact effect may be determined by estimating
the kinetic energy of the fuel assembly. The maximum velocity of
the fuel assembly may be estimated to be the spectral velocity
associated with the natural frequency of the submerged fuel
assembly. Loads thus generated should be considered for local as
well as overall effects on the walls of the rack and the sup- ’
porting framework. It should be demonstrated that ‘the consequent
loads on the fuel assembly do not lead to a damage of the fuel.

Loads generated from other postulated impact events may be accept~
able, if the following parameters are described in the report:

the total mass of the impacting missile, the maximum velocity at .
the time of impact, and the ductility ratio of the target material
utilized to absorb the kinetic energy.

Loads and Load Combinations:

Any change in the temperature distribution due to the proposed
modification should be identified. Information pertaining to the
applicable design loads and various combinations thereof should
be provided indicating the thermal load due to the effect of the
maximum temperature distribution through the pool walls and base
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(5)

slab. Temperature gradient acr(:s the rack struclure due Lo
differential heating effect between a full and an empty cell
shouid be indicated and incorporated in the design of the rack
structure. Maximum uplift forces available from the crane should
be indicated including the consideration of these forces in the
design of the racks and the analysis of the existing pool floor,
if applicable.

The specific loads and load combinations are acceptable if they
are in conformity with the applicable portions of Section
3.8.4~11.3 of the Standard Review Plan.

e

Design and Analysis Procedure§

Details of the mathematical model including a description of how
the important parameters are obtained should be provided includ-
ing the following: the methods used to incorporate any gaps
between the support systems and gaps between the fuel bundles

and the guide tubes; the methods used to lump the masses of the
fuel bundles and the guide tubes; the methods used to account for
the effect of sloshing water on the pool walls; and, the effect
of submergence on the mass, the mass distribution and the effec-
tive damping of the fuel bundle and the fuel racks.

The design and analysis procedures in accordance with Section
3.8.4~11.4 of the Standard Review Plan are acceptable. The
effect on gaps, sloshing water, and increase of effective mass
and damping due to submergence in water should be quantified.

when pool walls are utilized to provide lateral restraint at
higher elevations, a determination of the flexibility of the pool
walls and the capability of the walls to sustain such loads

should be provided. If the pool walls are flexible (having a
fundamental frequency less than 33 Hertz), the floor response
spectra corresponding to the lateral restraint point at the -
higher elevation are 1ikely to be greater than those at the base
of the pool. In such a case using the response spectrum approach,
two separate analyses should be performed as indicated below:

(a) A spectrum analysis of the rack system using response spectra
corresponding to the highest support elevation provided that
there is not significant peak frequency shift between the
response spectra at the lower and higher elevaticns; and,

(b) A static analysis of the rack system by subjecting it to the
maximum relative support displacement.

The resulting stresses from the two analyses above should be
combined by the absolute sum method.
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)

In order to determine the flexibility of the pool wall it is
acceptable for the licensee to use equivalent mass and stiviness
properties obtained from calculations similar to those cescribed
"Introduction to Structural Dynamics" by J. M. Biggs published by
McGraw Hill Book Company. Should the fundamental frequency of
the pool wall model be higher than or equal to 33 Hertz, it may
be assumed that the response of the pool wall and the corres-
ponding lateral support to the new rack system are identical to
those of the base slab, for which appropriate floor response
spectra or ground response spectra may already exist. :

Structural Acceptance Criteria

When AISC Code procedures are adopted, the structural acceptance
criteria are those given in Section 3.8.4.11.5 of the Standard
Review Plan for steel and concrete structures. For stainiess
stee) the acceptance criteria expressed as a percentage of yield
stress should satisfy Section 3.8.4.11.5 of the Standard Review
Plan. Wwhen subsection NF, Section III, of the ASME B&PV (Code is
used for the racks, the structural acceptance criteria are those
given in the Table below,

) For impact loading the ductility ratios utilized to absorb kinetic

energy in the tensile, flexural, compressive, and shearing modes
should be quantified. When considering the effects of seismic
loads, factors of safety against gross sliding and overturning of
racks and rack modules under all probable service conditione
shall be in accordance with the Section 3.8.5.11-5 of the Stand-
ard Review Plan. This position on factors of safety against
s1iding and tilting need not be met provided any one of the
following conditions {s met:

(a) it can be shown by detailed nonlinear dynamic analyses that
the amplitudes of sliding motion are minimal, and impact
between adjacent rack modules or between a rack module and
the pool walls is prevented provided that the factors of
safety against tilting are within the values permitted by
Section 3.8.5.11.5 of the Standard Review Plan.

(b) it can be shown that any sliding and tilting motion will be
contained within suitable geometric constraints such as
thermal clearances, and that any impact due to the clear~
ances is incorporated.

Materjals, Quality Control, and Special Construction Technigues:

The materials, quality control procedures, and any special con-
struction techniques should be described. The sequence of in-
stallation of the new fuel racks, and a description of the pre-
cautions to be taken to prevent damage to the stored fuel during
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Load Combination

Elastic_Analysis
D+1L

D+L +E
D+L+To

D+L+To+E
D+L+Ta+E

D+L +Ta+E
Lirit Analysis
1.7 (D + L)

1.7 (0 +L+E)
1.3(D+L + To)

Acceptance Limit

Normal limits of NF 3231.1la
Normal limits of NF 3231.1la

1.5 times normal limits or the
lesser of 2 Sy and Su

1.5 times normal) limits or -the
leser of 2 Sy and Su .

1.6 times normal limits or thé
lesser of 2 Sy or Su

Faulted condition 1imits of
NF 3231.1¢c

Limits of XVII-4000 of Appendix XVII
of ASME Code Section III :

1.3(D+L+E+To)

1.1 (D+L +Ta+kg)

Notes: 1.

-

The abbreviations in the table above are those used in
Section 3.8.4 of the Standard Review Plan where each term
is defined except for Ta which is defined as the highest
temperature associated with the postulated abnormal design
conditions. .

Deformation 1imits specified by the Design Specifibation
limits shall be satisfied, and such deformation limits
should preclude damage to the fuel assemblies.

The provisions of NF 3231.1 shall be ammended by the
requirements of the paragraphs c.2, 3, and 4 of the
Regulatory Guide 1.124 entitled "Design Limits and Load
Combinations for Class 1 Linear-Type Component Supports.“
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the construction phase should be provided. Methods for stiruc-
tural qualification of special poison materials utilized to

absord neutron radiation should be described. The material for
the fuel rack is reviewed for compatibility inside the fuel pool
environment. The quality of the fuel pool water in terms.of the
pH value and the available chlorides, fluorides, boron, heavy
metals should be indicated so that the long-term integrity of the
rack structure, fuel assembly, and the pool Tiner can be evaluated.

Acceptance criteria for special materials such as poison materials
should be based upon the results of the qualification program
supported by test data and/or analytical procedures.

ITf connections between the rack and the pool liner are made by
welding, the welder as well as the weldtng procedure for the
welding assembly shall be qualified in accordance with the appli-
cable code.

If precipitation hardened stainless steel material is used for
the construction of the spent fuel pool racks, hardness testing
shtauld be performed on each rack component of the subject material
to verify that each part is heat treated properly. In addition,
the surface film resulting from the heat treatment should be
removed from each piece to assure adequate corrosion resistance.

Testing and Inservice Surveillance

Methods for verification of long-term material stability and
mechanical integrity of special poison material utilized for
neutron absorption should include actual tests.

Inservice surveillance requirements for the fuel racks and the
poison material, if applicable, are dependent on specific design
features. These features will be reviewed on a case by case
basis to determine the type and the extent of inservice surveil-
lance necessary to assure long-term safety and 1ntegr1ty of the
pool and the fuel rack system.
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V.  COST/BENEFIT ASSESSMENT

1.

1.1

1.2

1.3

Following is a list of information needed for the environmental
Cost/Benefit Assessment:

what are the specific needs that require increased storage
capacity in the spent fuel pool (SFP)? Include in the response:

(a) status of contractual arrangements, if any, with fuel-
storage or fuel-reprocessing facilities,

(b) proposed refueling schedule, including the expected number
of fuel assemblies that will be transferred into the SFP at
each refueling until the total existing capacity is reached,

(c) ngmber of spent fuel assemblies presently stored in the
SFP,

(d) c:ntro1 rod assemblies or other components stored in the
SFP, and

(e) the additional time period that spent fuel assemblies would
be stored onsite as a result of the proposed expansion, and

(f) the estimated date that the SFP will be filled with the
proposed increase in storage capacity.

Discuss the total construction associated with the proposed
modification, including engineering, capital costs (direct and
indirect) and allowances for funds used during construction.

Discuss the alternative to increasing the storage capacity of
the SFP. The alternatives considered should include:

(a) shipment to a fue) reprocessing facility (if avaiVable),

(b) shipment to an independent spent fuel storage facility,

{c) shipment to another reactor site,

(d) shutting down the reactor.

The discussion of options (a), (b) and (c) should include a cost
comparison in terms of dollars per KgU stored or cost per assembly.
The discussion of (d) should include the cost Vor providing

replacement power either from within or outside the licensee's
generating system.



1.4

1.5

V.2. RADIOLOGICAL EVALUATION

2.

2.1

- 2’ Z.

2.3

Discuss whether the commitment of material resources (e.q.,
stainless steel, boral, 8,C, etc.) w~ould tend to significantly
foreclose the a]ternativeé available with respect to any other.
licensing actions designed to ameliorate a possible shortage of
spent fuel storage capacity. Describe the material resources
that would be consumed by the proposed modification.

Discuss the additional heat load and the anticipated maximum
temperature of water in the SFP which would result from the
proposed expansion, the resulting increase in evaporation rates,
the additional heat load on component and/or plant cooling water
systems and whether there will be any significant increase in
the amount of heat released to the environment. .

Following is a list of information needed for radiological
evaluation:

The present annual quantity of solid radjoactive wastes gen-
erated by the SFP purification system. Discuss the expected
increase in solid wastes which will result from the expansion of

the capacity of the SFP. ’

Data regarding krypton-85 measured from the fuel building ven-
tilation system by year for the last two years. If data are not
available from the fuel building ventilation system, provide
this data for the ventilation release which includes this systeam.

The increases in the doses to personnel from radionuclide con-
centrations in the SFP due to the expansion of the capacity of
the SFP, including the following:

(a) Provide a table showing the most recent gamma isotopic
analysis of SFP water identifying the principal radio-
nuclides and their respective concentrations.

{(b) The models used to determine the external dose equivalent
" rate from these radionuclides. Consider the dose equiva-
lent rate at some distance above the center and edge of the
pool respectively. (Use relevant experience if necessary).

(c) A table of recent analysis performed to determine the
principal airborne radionuclides and their respective
concentrations in the SFP area. '

(d) The model and assumptions used to determine the increase,
. if any, in dose rate from the radionuclides identified in
(c) above in the SFP area and at the site boundary.
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V.3

2.4

(e) An estimate of the increase in the annual man-rem burden
from more frequent changing of the demineralizer resin and
filter media.

(f) The buildup of crud (e.g., 52%Co, 6°Co) along the sides of
the poocl and the removal methods that will be used to
reduce radiation levels at the pool edge to as low as
reasocnably achievable.

(g) The expected total man-rem to be received by personnel
occupying the fuel pool area based on all operations in
that area including the doses resulting. from (e) and (f)
above.

A discussion of the radiation protection program as it affects
(a) through (g) should be provided. . i
Indicate the weight of the present spent fuel racks that will be
removed from the SFP due to the modification and discuss what
will be done with these racks. :

ACCIDENT EVALUATION

3.1

3.2

3.3

The accident review shall consider:
(a2) cask drop/tip analysis, and

(b) evaluation of the overhead handling system with respect to
Regulatory Guide 1.104. )

If the accident aspects of review do not establish acceptability
with respect to either (a) or (b) above, then technical specifica-
tions may be required that prohibit cask movement in the spent
fuel building.

If the accident review does not establish acceptabilfity wi;h
respect to (b) above, then technical specifications may be
required that:
(1) define cask transfer path including control of
(a) cask height during transfer, and |
(b) cask lateral position during transfer
(2) indicate the minimum age of fuel in pool sections during
movement of heavy loads near the pool. In special cases
evaluation of consequences-1imiting engineered safety

features such as isolation systems and filter systems may
be required.
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3.5

3.6

1f the cask drop/tip analysis as in 3.1(a) above is promised for
future submittal, the staff evaluation will include a conclusion
on the feasibility of a specification of minimum age of fuel
based on previous evaluations.

The maximum weight of loads which may be transported over spent
fuel may not be substantially in excess of that of a single fuel
assembly. A technical specification will be required to this
effect. '

Conclusions that determination of previous Safety Evaluation
Reports and Final Environmental Statements have ‘not changed
significantly or impacts are not significant are made so that a
negative declaration with an Environmental Impact Appraisal
(rather than a Draft and Final Environmental Statement) can be
issued. This will involve checking realistic as well as con-
servative accident analyses.
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2N, U.S. KUCLEAR REGULATORY COMMISSION
I % OFFICE OF NUCLEAR REGULATORY RESEARCH Deceszber 1981
s ” ¢ Division 1
: ;f ORAFT REGULATORY GUIDE AMD VALUE/IMPACT STATEMENT Task CE 913-S
™ reeas® Contact: C. Schulten (301)443-5910

PROPOSED REVISION 2* YO REGULATORY GUIDE 1.13

SPENT FUEL STORAGE FACILITY DESIGN BASIS

A. INTRODUCTION

General Design Criterion 61, “Fuel Storage and Hand @omuvlw
Control,” of Appendix A, “General Design Criteria for 1 er Plants,”
te 10 CFR Part 50, "Doaestic Licensing of Producti d zation Facilities,”
requires that fuel storsge and handling systeas d to ensure adequate
safety under norsal and postulated accident It also requires that
these systems be designed (1) with & capabf to Perait appropriate periodic
inspection and testing of components § safety, (2) with suitabdle
shielding for radiation protection W propriate contzinment, confine-
sent, and f1ltering systeas, (4) sidunl heat removal capability having
rel adility and testability re s the importance to safety of decay
heat and other residual heat » and (5) to prevent significant reduction

in fuel storage coolant {nven under accident conditions. This guide
describes a sethod eptable to the NRC staff for {mplepenting Criterion 61.

B. DISCUSSION
wogk i QAHS-S'I.z of the American Nuclear Society Subcommittee

ANS~50 developed a4 standard that details minfmum design requirements for

The substantial number of changes in this proposed revision has made it
impractical to indicate the changes with lines in the margin.

Inis reguiatsry guide anc the assecisted value/imact statesent are being fssued 1n draft fora te (avolve
the pudifc In the early stages of the developaent of & reguistsry posilier ia this sres. They have mot
received complete staff review and €0 not represant an efficia) BRC staff pasitica

Pu51ic cammunts are Deing solicited en doth drafts, the guide (Including any laplesentation schedule) and
he vetue/impact stitreent. Commants on the value/impact stitesent should b eccompanied By supporting
¢ata. Comments o oth drafts shovid 0s sent Lo Lhe Secretary of the Commissien, U.$. iocll:r Reguiastery
Comtasten, wasaingees, D.C. J0SSS, Attentien: Oocksting and Service Branch, AR 5 158

oqLesly for tingie coples of draft guides (which say be represduced) er fer placesent en 3n Jutosdtic
TUILPIBULIan 11eR fer vingle copies of Future drafl guides in specific divisions ,Sculd he sade In
:"""9 Lo the v § Nuclegr feguislory Commvesien, Vashington, 0 C. 20553, Attentien: Oirecter,
S191%09n af Tecanical Jafermition and Document Control
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spent fuel storage facilities at nuclear power stations. This standard was
approv:d by the American National Standards Committee K18, Nuclear Desig.
Criteria. It was subsequently approved and designated ANSI N210-1976/ANS-57.2,
“Design Objectives for Light Water Reactor Spent fFuel Storage Facilities at
Nuclear Power Stations,” by the American Kational Standards Institute on
April 12, 1976.

' Primary facility design objectives are:

3. Yo prevent loss of water from the fuel pool that would uncover fuel,

b. To protect the spent fuel from sechanical damage, and

c. To provide the capability for limiting the potential offsite exposures

in the event of significant release of radicactivity from the fuel.

If spent fuel storage facilities are not provided with adegquate protective
features, radiocactive materials could be released to the environment as a result
of efther loss of water from the storage pool or mechanfcal damage to fuel within

the pool.
1. L0SS OF WATER FROM STORAGE POOL

Unless protective measures are taken to prevent the loss of water from a
fuel storage pool, the spent fuel could overheat and cause damage to fuel cladding
integrity, which could result in the release of radicactive materials to the
environoent. Equipzent fallures in systems connected to the pool could also
result in the loss of pool water. A permanent coolant makeup system designed
with suitable redundancy or backup would prevent the fuel from being uncovered
should pool leaks occur. Further, early detection of pool leakage ind fuel
damage can be made using pool-water-level monitors and pool radfatior monitors
that alarm locally and also at a continuously manned location to ensure ticely
operation of building filtration systems. Natural events such as earthquakes
or high winds can damage the fuel pool either directly or by the generation of
mfissiles. Earthquakes or high winds could also cause structures or cranes to
fall into the pool. Designing the facility to withstand these occu: ~ences without
significant loss of watertight integrity will alleviate these concerns.
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2. MECHANICAL DAMAGE TO FUEL

The release of radioactive material from fuel may occur as a result of
fuel-cladding failures or mechanfical damage caused by the dropping of fuel
eleaents or objects onto fuel elements during the refueling process and at
other times. '

Plant arrangesents consider low-probabilfty accidents such as the dropping
of heavy loads (e.g., a 100-ton fuel cask) where such loads are posftioned or
moved in or over the spent fuel pool. It {s desirable that cranes capadble of
carrying heavy ‘oads be prevented from moving into the vicinity of the stored
fuel.

Missiles generated by high winds also are a potential cause of sechanical
damage to fuel. This concern can be eliminated by designing the fuel storage
facility to preclude the possibility of the fuel being struck by missiles
generated by high winds.

3. LIMITING POTENTIAL OFFSITE EXPOSURES

Mechanical daﬁage to the fuel might cause significant offsite doses unless
dose reductfon features are provided. Dose reduction designs such as negative
pressure in the fuel handling building during moverent of spent fuel would
prevent exfiltration and ensure that any activity released to the fuel handling
building will be treated by an engineered safety feature (ESF) grade filtration
system before release to the environment. Even if measures not described are
used to maintain the desired negative pressure, small leaks froa the building
may still occur as a result of structural failure or other unforeseen events.

The staff considers Seismic Category 1 design assumptions acceptable
for the spent fuel pool cnoling, makeup, and cleanup systems. Tornado protectios
requirenents are acceptable for the water makeup source and its deliver .ystes,
the pool structure, the building housing the pool, and the filtratior .tilatiot
system. Regulatory Guide 1.52, “Design, Testing, and Maintenance Cr  -{a for
Post Accident Engineered-Safety-Feature Atmosphere Cleanup System ¢ ' Ttration
and Adsorption Units of Light-Water-Cooled Nuclear Power Plants," & ‘agulatory
Guide 1.140, "Design, Testing, and Maintenance Criteria for Normal v. .ilation
Exhaust System Air Filtration and Adsorption Units of Light-Water-Cooted Nuclear
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Power Plants,” provise guidelines to )imit potential offsite exposures through
the filtration-ventilation system of .he pool building.

Occupational radiation exposure is kept as low 2s is reasonadly achievadble
(ALARA) in ="V activities involving personnel, and efforts toward smaintaining
exposures A....n “re considered in the design, construction, and operational
phases. ‘iuidance n maintaining exposures ALARA is provided in Regulatory
Guide 8.8, “Information Relevant to Ensuring That Occ.pational Radiation
Exposures at Ruclear Power Stations Will Be As Low As ls Reasonably Achievadble.'

C. REGULATORY POSITION

The requirements in A" I N210-1576/ANS-57.2, “Design Objectives for Light
Water Reactor Spent Fuel Storage Facilities at Nuclear Power Stations.“ are
generally acceptable to the KRC staff as a means for complying with the require-
ments of General Design Criterion 61, "Fue) Storage and Handling and Radie-
activity Control,” of Appendix A, "General Dcsign Criteria for Nuclear
Power Plants,” to 10 CFR Part 50 as related to light-water reactors (LWRs),
subject to the following clarifications and modifications:

1. In lieu of the example inventory in Section 4.2.4.3(1), the exazple
inventory should be that inventory of radiocactive materials that :-e predicted
to leak under the postulated maximim damage conditions resultir~ ,om the
dropping of 2 single spent fuel assembly onto a fully loaded spent fuel pool
storage rack. Other assumptfons in the analysis should be consistent with
those given in Regulatory Guide 1.25 (Safety Guide 25), "Assurrtions Used for
Evaluating the Potential Radiological Consequences of a Fuel Handling Accident
in the Fuel Handling and Storage Facility for Boiling and Pressurized Water
Reactors."

2. In addition to meeting the requirements of Section 5.1.3, bofling of
the pool water may be permitted only when the resuiting thermal lcads are
properly accounted for in the design of the pool structure, the storage racks,
and other safety-related structures, equipment, and systems.

XTopies may .e obtained from the American Nuciear Society, 555 Nortn' Kensington
Avenue, La Grange Park, Illinois 60525 .
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3. In addition to seeting the requirements of Section S.1.3. the fuel
storage pool should be designed (a) to preven£ tornado winds and missiles
generated by these winds from causing significant loss of watertight ircegrity
of the fuel storage pool and (b) to prevent missiles generated by tornado winds
froa striking the fuel. These requirements are discusscd {n Regulatory
Guide 1.117, “Tornado Design Classification.® The fuel storaye building,
including walls and roof, should be designed to prevent penetration by tornado-
generated missiles or from seisaic damage to ensure that nothing bypasses the
ESF-grade filtration systea in the containment buflding.

4. In addition to meeting the requiresents of Section 5.1.5.1, provisions
should be made to ensure that nonfuel components in fuel pools are handled delow
the siniaua water shielding depth. A systea should be provided that, either
through the design or the system or through adminf{strative procedures, wouid
prohibit unknowing retrieval of these components.

S. In addition to meeting the requirements of Sectfon 5.1.12.10, the
maxioum potential kinetic energy capable of being developed by any ob, .zt handled
above stored spent fuel, if dropped.lshou\d not exceed the kinetic energy of
one fuel assesbly and fts associated handling tool when dropped from the height
at which it is normally handled above the spent fuel pool storage racks.

6. In addition to meeting the requirements of Section 5.2.3.1, an inter-
face should be provided between the c»3k venting system and the building ventila-
tion system to minimize personnel exposire to the “vent-gas® generated from
filling a dry loaded cask with water.

7. In addition to meeting the requirements of Sectien £.3.3, radioac-
tivity released during a Condition IV fuel handling accident should be either
contaied or removed by filtration so that the dose to an individua: is less
than tne guidelines of 10 CFR Part 100. The calculated offsite cose to an
individual from such an event should be well within the exposure guidelines
of 10 CFR Part 100 using appropriately conservative analytical methods and
assumptions. In order to ensure that released activity does not bypass the
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filtration systea, the ESF fuel storage building ventilation should provide and
paintain a negative pressure of at least 3.2 ma (0.125 in.) water gauge within
the fuel storage building.

8. In addition to the requirements of Section 6.3.1, overhead handling
systeas used to handle the spent fuel cask should be cesigned so tnat travel
directly over the spent fuel storage pool or safety-related equipment is not
possidble. This shouid be verified by analysis to show that the pnysicai
structure under all cask handling pathways will be adequately designed so that
unacceptable damage to the spent fuel storage facility or safety-related
equipzent will not ocsur in the event of a ioad drop.

9. In addition to the references listed in Section 6.4.4, Safety Class 3,
Seisnic Category I, and safety-related structures and equipsent should be
subjected to quality assurance prograps that meet the applicable provisions
of Appendix B, “Quality Assurance Criteria for Nuclear Power Plants and fuel
Reprocessing Plants,” to 10 CFR Part 50. Further, these programs should cdtain
guidance from Regulatory Guide 1.28, "Quality Assurance Program Requirements .
(Design and Construction),” endorsing ANSI N4S.2, and fros the applicadble provi-
sions of the ANSI K4S.2-series standards endorsed by the following regulatory
guides:

1.30 (Safety Guide 30) "Quality Assurance Requiresments for the
Installation, Inspection, and Testing of Instrumentation and
Electric Equipment® (N4S5.2.4).

1.38 “Quality Assurance Requirements for Packa, ng, Shipping, Receiving.
Storage, and Handling of Items for Water-Cooled Nuclear Power

Plants® (N4S.2.2).

1.58 "Qualification of Ruclear Pawer Plant Inspection, Exasmination,
and Testing Personnel® (N45.2.6).

1.64 “Quality Assurance Requirements for the Design of Nuclear Power
Plants” (N45.2.11).
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1.74 “Quality Assurance Terms and Definitions® (N45.2.10).

1.88 “Collection, Storage, and Maintenance of Nuclear Power ®lant
Quality Assurance Records” (K45.2.9).

1.94 "Quality Assurance Requiresents for Installation, Inspection,
and Testing of Structural Concrete and Siruciural Steel During
the Construction Phase of Kuclear Power Plants® (N45.2.5).

1.116 "Quality Assurance Requiresents for Installation, Inspectior.,
and Testing of Mechanical Equipment and Sys_tas' (N45.2.8).

1.123 “Quality Assurance Requiresents for Control of Procurement of
Iteas and Services for Huclear Power Plants® (K4S.2.13).

10. The spent fuel pool water temperatures stated in Section 6.6.1(2)
exceed the 1imits recommended by the NRC staff. For the saximum heat load dur ng
Condition I occurrences with normal cooling systems in cperation and assuming
a single active faflure, the pool water temperature shoulud be kept at or belcs
60°C (140°F). Under abnormal maxiaum heat load conditions (ful) core unload)
and also for Condition IV o.currences, the peol water tesperature should be
kept below boiling.

11. A nuclear criticality safety analysis should be pertormed in a‘core-
ance with Appendix A to this guide for each system that ir olves the ha wling,
transfer, or storage of spent fuel a.semblies at LWR spent ..~V ~toracs facilfities.

12. The spent fuel storage facility should be equipped with both electrical -
interlocks and mechanical stops to keep casks from being transported over the
spent fuel pool. -

13. Secticns 6.4 and 9 of ANS-57.2 list those codes and standards referenced
in ANS-57.2. Although this regulatory guide endorses with clarifications and
podifications ANS-57.2, a blanket endorsement of those referenced codes and
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standards is not intended. (Other regulatory guides may contain soae such
endorseaents. )

0. IMPLEMENTATION

The purpose of this section is to provide information tc applicants regar
ing the NRC staff's plans for using this regulatory guide.

This proposed revision has been released to encourage pudblic participatio
in its development. Except in those cases in which an applicant proposes an
acceptable alternative method for complying with specified porticns of the
Commission's regquiations, the method to be cescribed in the active guide
reflecting public comaents will be used in the evaluation of appiications for
construction permits and operating licenses docketed after the implementation
date to be specified in the active guide. Implementation by the staff will in
no case be earlier than June 30, 1582.
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APPENDIX A
NUCLEAR CRITICALITY SAFETY
1. SCOPE OF NUCLEAR CRITICALITY SAFETY ANALYSIS

1.1 A nuciear criticility safety analysis should be performed for each systes
that involves the handling, transfer, or storage ¢f spent fuel assemblies at
l{ght-water reactor (LWR) spent fuel storage facilitfes.

1.2 The nuclear criticality safety analysis should demonstrate that each LR
spent fuel storage facility systes is subcritical (keff not to exceed 0.95).

1.3 The nuclear criticality safety analysis should include consideration of
211 credf' " normal and abnormal cperating ocuurrences, including:

a. Accidencal tipping or falling of a2 spent fuel assembly,

b. Accidental tipping or falling of a storage rack during transfer,

c. Misplacement of a spent fuel assesdly,

d. Accumulation of solids containing fissile materials on the pool
floor or at locations in the cooling water systea,

e. Fuel drop accidents,
Stuck fuel assembly/crane uplifiing forces,

g. Horizontal motion of fuel before complete removal frna rack,

h. Placing a fuzl assembly 2long the outside of rack, and

1. Objects that may fall onto the store+ <pent fuel i .cem es.

1.4 At all locations in the LWR spent fuel storage facility whore spent
fuel is handled or stored, the nuclear criticality safety analvsis should
demonstrate that criticality could not occur without at least two unlikely,
independent, and concurrent failures or operating limit v‘olations.

1.5 The nuclear criticality safety analysic -*ould explicitly identify spent

fuel assembly characteristics upon which subcriticality in the LWR spent fue}
storage facility depends. )
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1.6 The nuclear criticality safety analysis should explicitly identify design
1imits upon which subcriticality depends that require physical verification at
the coapletion of fabrication or constru-tion.

1.7 The nuclear criticality safety analysis should explicitly identify operating
limits upon which subcriticality depends that require implementation in operating
procedures.

2. CALCULATIOR METHODS AND CODES

Methods usen to calculate subcriticality should be validated in accordance
with Regulatory Guide 3.41, “Validation of Calculational Methods for Nuclear
Criticality Safety,” which endorses ANSI N16.5-1975.

3. HETHOD TO ESTABLISH SUBCRITICALITY

3.1 The evaluated nqltiplication factor of fuel in the spent fuel storage
racks, ks' under normal and credible abnormal conditions should be equal
to or less than an established maximum allowable multi .cation factor, ka;
f.e.,

ks < k.

The factor, k‘. should be evaluated from the espression:

ks = ksn * Aksb * Aku + Aksc

where

ksn = the computed effestive multiplication factor; ksn is calculated
by the same methods used for be ichmark experiments for design
storage parameters when the ra2:h, are loaded with the most

reactive fuel to be stored,
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the bias in tha czlculation procedure as -““tined from the
coaparisons with experiments and including = , extrapolation to

Aksb

storage poul conditions,

3

the uncertainty in the beschaark experiments, and

the cozbined uncertainties in the parameters listed in para-
graph 3.2 below.

2
Lol
L]

3.2 The combined uncertainties, Aksc' include:

Statistical uncertainty in the calculated result if a Monte Carlo
calculation is used,

Uncertainty resulting from comparison with calculasional and experimental
results,

Uncertainty in the extrapolation from experiment to storage rack condi-
tions, and

Uncertainties intreduced by the considerations enumerated in para-
graphs 4.3 ana 4.4 below.

3.3 The various uncertainties may be combined statistical'y if they are
ingependent. Correlated uncertainties should be combined addi“ively.

3.4 All uncertainty values should be at the 95 percent proocbility level with

a 95 percent confidence value.

3.5 For spent fuel storage pool, the value of k, should be nu greater than 0.95.

&. STORAGE RACK ANALYSIS ASSUMPTIONS

4.1 The spert fuel storage rack module dcsign should be dased on one of the

following assumptions for the fuel:
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fhe most reactive fue) assemdly to be stored at the most reactive

point in the assembly life, or

The most reactive fuel assembly to be stored based on a minimum
confirmed burnup (see Section 6 of this appendix).

Both twvras of rack modules may be present in the same storage pool.

4.2 Determination of the most reactive spent fuel assembly includes considera-
ticn of the following parameters:

-Haxiiun fissile fuel loading,

Fuel rod dianeter,

Fuw.! rod cladding material and thickness,

Fuel pellet density,

Fuel rod pitch and total number of fuel rods within assembly,
Absence of fuel rods in certain locations, and

Burnadle poison content.

4.3 The fuel assembly arrangeaent assumed i. storage rack design should be
the arrangement that results in the highest value of kg considering:

a.
b.
c.

Spa.ing between assemblies,
Moderation between assemblies, and
Fixed neutron absorbers between assemblies.

4.4 Determination of the spent fuel assembly arrangement with the highest value
of kg shall include consideration of the following:

Eccentricity of fuel bundle location within the racks and variations
1 spacing among adjacent bundles,

Dimensicnal tolerances,

Construction materials,

Fuel and moderator density (allowance for void formations and temper-

ature of water between and within assemblies),
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4.5 Fuel
credit {s

b.

€.’

Presence of the remaining amount of fixéd neutron absorbers in fuel
assembly, and

Presence of structural material and fixed neutron absorber in cell
walls between assemblies.

burnup determination should be made for fuel stored in racvs where
taken for burnup. The following methods are acceptable:

A ninfeun allowable fuel assembly reactivity should be established,
and a reactivity measurement should de perforned to ensure that each
asseably meets this criterion; or

A minimuz fuel assembly burnup value should be established as deter-
mined by fnitial fuel asseably enrichment or other correlative
paraneters, and a measurement should be performed to ensure that each
fuel assemblv meets the established criterion; or

A pinfaun fuel assembly burnup value should be established as deter-
mined by initial fuel assembly enrichmes:t or other correlative param-
eters, and an analysis of each fuel assemt'y's exposure history should
be performed to determine its burnup. The an.lyses should be performed
under strict administ-ative control using approv- ¢ written procedures.
These procedures should piovide for independent ¢! scks of each step

of the analysis by a second qualified person using nuclear criticality
safety assessment crite.ia described in par yrepn 1.4 above.

The uncertainties in determining fuel assembly s srage acceptance criteria

shou'd be

considered in establishing storage rack reaciivity, and auditable

records should be kept of the method used to determine the fuel assembly siurage
acceptance criterion for as long as the fuel assemblies are stored in the racks.

Consideration should be given to the axial distributior of burnup in the
fuel assembly, and a limit should be set on the leng.n of the fuel assembly
that is permitted to have a lower average burnup than the fuel assembly average.
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5. USE OF NEUTRON ABSORBERS IN STORAGE RACK DESIGN

5.1 Fixed neutron absorbers may be used for criticality control under the
following conditions:

a. The effect of neutron-absorbing materials of construction or added
fixed neutron-absorbers may be included in the evaluation if they
are designed and fabricated so as to preclude inadvertent removal by
pechanical or chemical action.

b. Fixed neutron sbsorbers should be an integral, nonremovable part of
the storage rack.

c. When & fixed neutron absorber is used as the pricary nuclear criticality
safety control, there should be provision to:

(1) Inltia]\y.confir- absorber presence in the storage rack, and

(2) Pericdically verify continued presence of absorber.

5.2 The presence of 2 soluble neutron a.sorber {n the pool water should not
normally be used in the evaluation of k.. However, when calculating the
effects of Condition IV faults, realistic initial conditions (e.g., the
presence of soluble boron) may be assumed for the fuel pool and fuel
assemblfes.

6. CREDIT FOR BURNUP IN STORAGE RACK DESIGN

5.1 Consideration should be given to the fact that the reactivity of any given
spent fuel assesbly will depend on initial enrichment, 23%U depletion, amount
of burnable peison, plutonium buildup and fission product burnadble poison
depletion, and the fact that the rates of depletion and plutonium and fission
product buildup are not necessarily the same.
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6.2 Consideration should be given to the practical icplementation of the spei
fuel screening process. Factors to be considered in choosing the screening
pethod should include:

c.

d.
e.

Accuracy of the method used to determine storage rack reactivity,
Reproducibility of the result, f.e., what is the uncertainty in th?
result? '

Simplicity of the procedure; {.e., how much disturbance to other
operations is involved?

Accountability, i.e., ease and completeness of recordkeeping; and
Auditability.
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ORAFT VALUE/IMPACT STATEMENT

1.  PAOPOSED ACTION

1.1 Description

Each nuclear power plant has a spent fuel storage facility. General Design
Critarion 61, “Fuel Storage and Handling and Radfoactivity Control,” of Appendix A,
"General Design Criterfa for Nuclear Power Plants,” to 10 CFR Part 50, "Domestic
Licensing of Production and Utflfzation Facilities,* requires that fuel storage
and handling systems be designed to ensure adequate safety under norsa) and
postulated accident conditions. The proposed actfon would provide an acceptable
method for implementing this criterfon. This actfon would be an update of
Regulatory Guide 1.13, “Spent Fuel Storage Facility Design Basis.”

1.2 Keed for Proposed Action

Since Regulatory Guide 1.13 was last published §n December of 1975, addi~
tional guidance has been provided in the form of ANSI standards and NUREG
reports. The Office of Nuclear Reactor Regulation has requested that this guids

be updated.

1.3 Value/Impact of Proposed Action

1.3.1 NRC

The applicants’ basis for the design of the spent fuel storage facility
will be the same as that used by tha staff in fts review of a corstruction permit
or operating license application. Tharefore, there should be a minimum number
of cases where the applicant and tha staff radically disagree on the design
criterta. :

1.3.2 Government Agencies
Applicable only {f the agency, such as TVA, {s an applicant.
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1.3.3 Incustry
The value/jepact on the applicant will be the saame as for the NRC staff.

1.3.4 Public
No sajor impact on the public can be foreseen.

1.4 Decision on Proposed Action

The guidance furnished on the design basi{s for the spent fusl storage facility
should be updated.

2.  TECHNICAL APORCACH

The American Nuclear Society published ANS-57.2 (ANSI K210), "Design Objective
for Light Water Reactor Spent Fue) Storage Facilities at Nuclear Power Stations.®
Part of the update of Regulatory Guide 1.13 would be an evaluation of this standaro
and possible endorsement by the NRC. Also, recommandations made by Task A-36,
which were published in NUREG-0612, “Control of Heavy Loads at Huclear Power
Plants,” would be included.

3.  PROCEDURAL APPROACH

Since Regulatory Guide 1.13 already deals with the proposed action, logic
dictates that this guide be updated.

4.  STATUTORY CONSIDERATIONS

4.1 NRC AUTHORITY

Authority for this regulatory guide is derived from the safety requirements
of the Atoaic Energy Act of 1954, as amended, through the Commission's regulations,
in particular, General Design Criterion 61 of Appendix A to 10 CFR Part 50.
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4.2 Need for NEPA Assessment

The proposed action is not a eajor action as defined by paragraph 51.5(a)(10)
of 10 CFR Part 51 and does not require an environzental impact statesent.

5.  CONCLUSION

Regulatory Guide 1.13 should be updated.
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SUBJECT: GUIDANCE ON THE REGULATORY REQUIREMENTS

FOR CRITICALITY ANALYS!IS OF FUEL STORAGE AT
LIGHT-WATER REACTOR POWER PLANTS

Attached is a copy of guidance concerning regulatory requirements for criticality analysis of new
and spent fue! storage at light-water reactor power plants used by the Reactor Systems Branch.
The principal objective of this guidance is to clarify end document current and past NRC staff
positions that may have been incompletely or ambiguously stated in safety evaluation reports of
other NRC documents. it siso describes and compiles, in 8 single document, NRC staff
positions on more recently proposed sterage configurations and characteristics in spent fuet
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of the storage of new and spent fuel. .
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LY UNITED STATES
W} NUCLEAR REGULATORY COMMISSION
- 4 WASKINGTON, D.C, £0845-000"

- GUIDANCE ON THE RESULATORY REQUIREMENTS FOR
CRITICALITY ANALYSIS OF FUEL STORAGE
AT LIGHT-WATER REACTOR POWER PLANTS

1. INTRODUCTION

This document defines the NRC Reactor Systems Branch guidance for the assurance of
criticality safety in the storage of new (unirradiated or fresh) and spent (irradisted) fuel at light-
water reactor (LWR) power stations. Safety analyses submitted in support of licensing actions
should consider, among other things, normal operstion, incidents, and postulated accidents that
may occur in the course of handling, transferring, and storing fuel assemblies and shouid
establish that an acceptable margin exists for the prevention of criticality under all credible
conditions. *

This guidance is not applicable to fuel storage in casks, ner does It consider the mechanical,
chemical, thermal, radiologica!, and cther aspecis of the storage of new and spent fusl. The -
guidance considers only the criticality safety aspects of new and spent LWR fuel assemblies
and of fuel that has been consolidated; that is, fuel with fue! rods reassembied in a more closely
packed array. :

The guidance stated here is based, in part, on (a) the criticality positions of Standard Review
Plan (SRP) Section §.1.1 (Ref. 1) and SRP 5.1.2 (Ref. 2), () 8 previous NRC position paper
gent to all licensees (Ref. 3), and (c) past and present practices of the staff in its safety
evaluation reports (SERs). The guidance aiso meets Genera! Design Criterion €2 (Ref. 4),
which states:

Criticality in the fue! storage and handting system shall be prevented by physical
systems or processes, preferably by use of geometrically safe configurations.

The principal objective of this guidance is to clarify and document cument and past staft
positions that may have besn incompletsly or ambiguously stated in SERs or other staff
documents. A second purpose is to state staff positions en recently propesed storage
configurations and characteristics in spent fue! rerack or enrichment upgrade requests (for
example, multiple-region spent fuel storage racks, checkerboard loading patterns for new and
spent fuel storage, credit for burnup in the spent fuel to be stored, and credit for non-removabile
peison inserts). Afthough these statements are not new staff positions, this document compiies
them in a single paper. In addition, 8 recently approved staff position for pressurized-water
reaciors (PWRs) would sliow partial credit for soluble boron in the poot water (Ref. §).

The guidance stated here is applicable to both PWRs and boiling-water reactors (EWRs). The
most notable difference between PWR and BWR fuel storage faciiities is the larger size of the
fuel assemblies and the presence of soluble boron in the spent fuel poot water of PWRs.



The determination of the effective muttiplication factor, K., for the new or spent fuel storage
racks should consider and clearly identify the following:

a. fuel rod parameters, including:
1. rod diameter
2. clagding material and cladding thickness

3 fuel rod peliet or stack density and initial uranium-235 (U-235) enrichment of
each fuel rod in the assembly (a bounding enrichment is acceptable)

b. fue! assembly parameters, including:
1. assembly length and planar dimensions
2. fuelrod pitch
3. total number of fuel rods in the assembly .
4. locations in the fuel assembly lattice that are empty of contain nonfus! material -
5

integral neutron absorber (burnable poison) content of various fuel rods and
locations in fuel assembly

- structural materials (e.g., grids) that are an integra! part of the fuel assembly

The criticality safety snalysis should explicitly address the treatment of axial and planar
varigtions of fuel assembly characteristics such as fue! enrichment and integral neutron
absorber (burnable poison), f present (e.g., gadolinia in certain fuel rods of BWR and PWR
assemblies cr integral fuel burnable absorber (IFBA) coatings in certain fuet rods of PWR
assemblies).

Whenever reactivity equivalencing (i.e., burnup credit or credit for imbedded bumable
absorbers) is employed, or f 8 correlation with the reactivity of assemblies in a standard core
geometry is used (k.), such as is typically done for BWR racks, the equivalent reactivities must
be evaluated in the storage rack configuration. in this latter approach, sufficient uncertainty
should be incorporated Into the Kk, imit 1o account for the reactivity efiects of (1) nonuniform
enrichment varistion in the assembly, (2) uncertainty in the calculation of k.. and (3) uncertainty
in average assembly enrichment. :

If various locations in g storage rack are prohibited from contalning any fuel, they should be
physically or administratively blocked or restricted to non-fuel material. If the criticality safety of
the storage racks relies on administrative procedures, these procedures shouid be explicitly
identified and implemented in operating procedures and/or technical specification fimits.
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2. CRITICALITY ANALYSIS METHODS AND COMPUTER CODES

A variety of methods may be used for criticality gnalyses provided the cross-section data snd
gecmetric capability of the anaiytical mode) accurstely represent 8l important neutronic and
geometrical aspects of the storage racks. In general, transport methods of analysis are
necessary for acceptabie results. Storage rack characteristics such as boron carbide (8,C)
particle size and thin layers of structural and neutron absorbing materia! (poisons) need to be
carefully consicered and accurately described in the analytical model. Where possible, the
primary method of snalysis should be verified by 8 second, independent method of analysis.
Acceptable computer codes include, but are not necessarily limited to, the following:

o CASMO - 8 muttigroup transport theory code in two dimensions
° NITAWL-KENOS3 - a multigroup transpert theory code in three dimensions, using the

Monte Cario technique
° PHOENIX-P - 8 muitigroup transport theory code in two dimensions, using discrate
ordinates - . ' '

° MONKEE - a multigroup transport theory code in three dimensions, using  the Monte
Carlo technique :

° DOT - a muttigroup transport theory code in two dimensions, using discrete ordinates

Similarly, 8 variety of cross-section libraries is available. Acceptable cross-section libraries
include the 27-group, 123-group, and 218-group iibraries from the SCALE system developed by
the Oak Ridge National Laboratory and the 8220-group United Kingdom Nuclear Data Libcary )
(UKNDL). However, empirical cross-section compilations, such as the Hansen-Roach library,

are not acceptable for criticality safety analyses (see NRC Information Netice No. §1-26). \/

- Other computer codes and cross-section libraries may be acceptable provided they conform to
nchmarked.

the requirements of this position statement and are adequately be
The proposed analysis methods and neutron cross-section data should be benchmarked, by

the analyst or organizstion performing the analysis, by comparison with critical experiments.
This qualifies beth the abiity of the anatyst and the computer environment. The critical
experiments used for benchmarking should include, 1o the extent possible, configurations
having neutronic and geometric characieristics as nearly comparable to those of the propesed
storage facility as possible. The Babcock & Wilcox series of critical experiments (Ref. €)
provides an acceptable basis for benchmarking storage racks with thin strong absorber panels
for reactivity control. Similarly, the Babeock & Wilcox critical experiments on close-packed
arrays of fuel (Ref. 7) provide an acceptable experimenta! basis for benchmark anglyses for
consolidated fuel arrays. A comparison with methods of analysis of similar sophistication (e.g.,
transport theory) may be used to sugment or extend the range of applicable critical experiment

data.

The benchmarking analyses should establish both 8 dias (defined as the mean difference’ -
between experiment and calculation) and an uncertainty of the mean with a cne-sided tolerance
factor for §5-percent probability at the §5-percent confidence level (Ref. 8).
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The maximum Ky, Shall be evaluated from the following expression:

Ky = k(calc) + Ok(bias) + Bk{uncert) + Sk(burnup),
where
k(calc) = calculated nominal value of k.

Sk(bias) = bias in criticality analysis methods,
Sk(uncert) = manufacturing and caleulationa! uncertainties, and

Sk(burnup) = correction for the effect of the axial distribution in burnup,
when credit for bumnup is taken.

A bias that reduces the calculated value of Ky should net be applied. Uncartainties shouki be
determined for the proposed storage facifities and fue! assemblies to sccount for tolerances in
the mechanical and material specifications. An acceptable method for determining the
maximum reactivity may be either (1) & worst-case combination with mechanical and material
conditions set to maximize K or (2) 8 sensitivity study of the reactivity effects of tolerance
variations. If used, 8 sensitivity study should include all possible significant variations
(tolerances) in the materia! and mechanical specifications of the racks; the results may be
combined statistically provided they are independent varistions. Combinations of the two
methods may aiso be used.

3 ABNORMAL CONDITIONS AND THE DOUBLE-CONTINGENCY PRINCIPLE

The criticality safety analysis should consider all credible incidents and postulated accidents.
However, by virtue of the double-contingency principle, two uniikely independent and
concurrent incidents or postulated sccidents are beyond the scope of the required analysis.
The couble-contingency principie means that a realistic condition may be sssumed for the
criticality analysis in calculating the effects of incidents or pestutated accidents. For example, ¥
soluble toron is normally present in the spent fue! pool water, the loss of soluble boron is
considered as one accident condition and a second concurrent accident need not be sssumed.
Therefore, credit for the presence of the soluble boron may be sssumed in evaluating other
accident conditions. .

4.  NEW FUEL STORAGE FACILITY (VAULT)

Normally, fresh fue! is stored temporarily in racks in a dry environment (new fuel storage vautt)
pending transfer into the spent fuel poo! and then into the reactor core. However, moderator
may be introduced into the vault under abnormal situations, such as ficoding or the introduction
of foam or water mist (for example, 83 8 result of fire fighting operstions). Foam of mist affects
the neutron moderation in the array and can resutt in & pesk in reactivity at low moderator
density (calied "optimum” moderation, Ref. §). Therefore, criticality safety analyses must
address two independent accident conditions, which should be incorporated into plant technica!
specifications:

a. With the new fue! storage racks loaded with fuel of the maximum permissible reactivity
and fiooded with pure water, the maximum Ke shall be no greater than 0.95, including
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mechanical and calculationa! uncentainties, with 8 85-percent probability at s $5-percent
confidence level.

b. With the new fuel storage racks loaded with fuel of the maximum permissible reactivity
and fiooded with moderator at the (low) density corespending to optimum moderation,
the maximum k. shall be no greater than than 0.88, including mechanical and
calculational uncertainties, with 8 85-percent probability at a 95-percent confidence
jevel. :

An evaluation need not be performed for the new fuel storage facility for racks flooded with low-
density or full-density water If it can be clearly demonstrated that design features and/or
sdministrative controls prevent such flooding.

Under the double-contingency principle, the accident conditions ldemiﬁe.d above are the
principle conditions that require evaiustion. The simultaneous occurrence of cther accident

conditions need not be considered.

Usually, the storage racks in the new fue! vault are designed with large latlice spacing su!ﬁa:ent
to maintain a low reactivity under the accident condition of flooding. Specific calcutations,
however, are necessary to assure the limiting ke is maintained no greater than 0.85.

At fow moderator density, the presence of relatively weak absorber material (for example,
stainless steel plates or angle brackets) is often sufficient to preciude neutronic coupling
between assemblies, and to significantly reduce the reactivity. For this reason, the
phenomenon of low-density (optimum) moderation is not significant in racks in the spent fuel
pool under the initial conditions befere the pool is flooded.

Under low-density moderator conditions, neutron leakage is 8 very important consideration.
The new fuel storage racks should be designed to contain the highest enrichment fuel
assembly to be stored without taking credit for any nonintegral neutron absorber. inthe
evaluation of the new fue! vaults, fuel sssembly and rack characteristics upon which
subcriticality depends should be explicitly identified (e.g., fuel enrichment and the presence of
stee! plates or braces).

. SPENT FUEL STORAGE RACKS

A Reference Cuticality Safety. Analysis

1. For BWR pools or fbr PWR pocls where no credit for soluble boron is taken, the
" eriticality safety analyses must address the following condition, which should be
incorporated into the plant technica! specifications:

a With the spent fue! storage racks loaded with fuel of the maximum
permissible reactivity and flcoded with full-density unborated water, the
maximurn ke shall be less than or equal to 0.85, including mechanica!
and calculations! uncertainties, with 8 £5-percent probability at 8 85 -
percent confidence level. :
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2. if partial credit for soluble boron is taken, the criticality safety anatyses for PWRs
must address two independent conditions, which should be incorporated into the
plant technical specifications;

8. With the spent fue! storage racks loaded with fuel of the maximum
permissible reactivity and fiooded with full-density unborated water, the
maximum kg, shall be less than 1.0, including mechanical and
cslculational uncentginties, with 8 §5-percent probability 8t 8 85-percent
confidence level. '

b. With the spent fue! storage racks loaded with fuel of the maximum
permissible reactivity and flocded with full density water boratedto[*]
ppm, the maximum k., shall be no grester than 0.85, including '
mechanics! and calculstional uncertainties, with a §5-percent probabiiity
at a §5-percent confidence level.'

3. The reference criticality safety analysis should aiso Include, a3 8 minimum, the
' following: .

8. If axia! and planar variations of fuel assembly charscteristics are present,
they should be explicitly addressed, including the locations of bumnable -

poison rods.

b. For fue! assemblies containing bumable poison, the maximum reactivity
should be the peak reactivity over burmup, usually when the bumable
poison is nearly depleted.

c The spent fue! starage racks should be assumed fo be infinite in the
lateral dimension or 1o be surrounded by a water reflector and concrete of
structural material s appropriate to the design. The fuel may be
assumed to be infinite in the axia! dimension, or the effect of a reflector
on the top and bottom cf the fuel may be evaluated.

d. The evaluation of norma! storage should be done et the temperature
(water density) corresponding to the highest reactivity. in poisoned
racks, the highest reactivity will usually occur at a water density of 1.0
(i.e., 8t 4°C). However, If the temperature coefficient of reactivity is
posiive, the evaluation should be done at the highest temperature
expected during normal cperations: Le., equilibrium temperature under
normal refueling conditions (including full-core officad), with one coolart
train out of service and the pool filled with spent fuel from previous
reloads.

4, The fuel assembly arrangement assumed in the criticatity safety analysis of the
spent fue! storage racks should also consider the following: .

' [*]is the boron concentration required to maintain the 0.65k, Hmit without eonsmmioﬁ
of accidents.
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a. the eflect of eccentric posmomna of fuel assemblies within the storage
cells

b. the reactivity consequence of including the fiow channel in BWR fue!
assemblies

If one or more separate regions are designated for the storage of spent fue!, with
credit for the reactivity depletion due to fuel burnup, the following applies.

2. The minimum regquired fue! burmup should be defined as a function of the
initial nomina! enrichment.

b. The spent fuel storage rack should be evaluated with spent fue! at the
highest reactivity following remova! from the reactor (usually afier the
decay of xenon-135). Operating procedures should include provision for
independent confirmation of the fue! bumup, either administratively or -
experimentally, before the fuel is placed in storage celis of the designated .
region(s). :

c Subsequent decay of longerdife nuclides, such as Pu-241, over the rackf c
storage time may be accounted for to reduce the minimum durnup
required o meet the reactivity requirements.

¢ A reactivity uncertainty due 10 uncertainty in the fue! depletion
calculations should be developed and combined with other calculational
uncertainties. In the absence of any other determination of the depletion
uncertainty, an uncerisinty equsl to § percent of the reactivity decrement
to the bumnup of interest is an acceptable assumption.

e. A correction for the effect of the axisl distribution in burnup should ba
determined and, if positive, added to the reactivity calcutated for uniform
axial burnup distribution,

B. Additional Considerations

1.

The reactivity consequences of incidents and accidents such as (1) a fue!
assembly drop and (2) placement of 8 fuel assembly on the outside and
immediately adjacent 10 a rack must be evalusted. Under the double-contingency
principle, credit for soluble boron, If present, is acceptable for these postulated
accident conditions.

if either credit for burnup ks assumed or racks of different enrichment capabliity

are in the same fuel pool, fuel assembly mislcadings must be considered. C 2.
Normafly, 8 misioading emor involving only 8 single assembly need be (
considered unless there are circumsiances that make muttiple loading errors -
credible. Under the double-contingency principle, credit for soluble boron, ¥

present, is acceptable for these postulated accident conditions.
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The analysis must also consider the effect on criticality of natural events (e.g.,
earthquakes) that may deform, and change in the relative position of, the storage
racks and fuel in the spent fue!l pool.

Abnormal temperatures (above those normally expected) and the reactivity
consequences of void formation (boiling) should be evaluated to consider the
efiect on criticality of loss of ali cocling systems or coclant flow, unless the

cooling system meets the single-failure criterion. Under the double-contingency
principle, credit for soluble boron, if present, is acceptable for these sbnormally

elevated temperature conditions.
s. Normatly, credit may only be taken for neutron sbsorbers that are an integral

(nonremovable) past of 8 fuel assembly or the storage racks. Credit for added
absorber (rods, plates, or other configurations) will be considered on & case-by-
case basis, provided it can be clearly demonstrated that design features prevent
the absorbers from being removed, either inadvertently or intentionally without

unusua! effort such as the necessity for special equipment maintained under

positive administrative eqptrol :
6. If crecitfor soluble boren is taken, the minimum required poct boron

concentration (typically, the refueling boron concentration) should dbe

incorporated into the plant technica! specifications or operating procedures. A

boron dilution snalysis shouid be performed to ensure that sufficient time is

available to detect and suppress the worst Gilution event that can occur from the
minimum technical specification boron concentration to the baron concentration
required to maintain the 0.95ke design basis EmR. The analysis should consider
all possible dilution initiating events (including operator error), dilution sources,
dilution fiow rates, boration sources, instrumentation, administrative procedures,
and piping. This analysis should justify the survelliance interval for verifying the

technical specification minimum poo! boron concentration.
7. Consolidated fue sssemblies usually result in low values of reactivity

{undermoderated lattice). Nevertheless, criticality calculations, using an expiicit
geometric description (usually triangular pitch) or as near an explicit description

as possible, should be performed to assure & ke less than 0.88.

REFERENCES

NRC, "Standard Review Plan" NUREG-0800, Rev.2, Section 9.1.1, "New Fuel
Storage,” July 1081.

NRC, "Standard Review Plan,” NUREG-0800, Rev. 2, Section 8.1.2, *Spent Fuel
Storage,” July 1681.

Brian K. Grimes, NRC, letier to all power reactor Fcensees, wilh enclosurs, "OT Pesition

for Review and Acceptance of Spent Fuel Storage and Handling Applications,”
April 14, 1878.



P

9

Code of Federa! Reguiations, Title 10, Part 50, Appendix A, General Design Criterion
62, "Prevention of Criticality in Fuel Storage and Handling.”

Westinghouse Electric Corporation, "Westinghouse Spent Fuel Rack Criticality Analysis
Methodolagy.” WCAP-14416-NP-A, November 1886.

Babcock & Wilcox Company, “Critical Experiments Supporting Close Proximity Water
Storage of Power Reactor Fuel” BAW-1484-7, July 1878.

Babcock & Wilcox Company, “Critical Experiments Supporting Underwater Storage of
Tightly Packed Configurations of Spent Fuel Pins,” BAW-1645-4, 1881.

Nstiona) Bureau of Standards, Experimental Statistics, Handbook 91, August 1963.

J. M. Cano, R. Caro, and J. M. Martinez Va, "Supercriticality Through Optimum
Moderation in Nuclear Fue! Storage,” Nuclesr Technology, Velume 48, May 1880.



NNECO Operating Experience (OE) Matrix*

Millstone-Related Experiences

Reference 9

DATE | PLANT DOCUMENT ‘ - DESCRIPTION , . " NNECO POSI'I’ION -

12/20/76 | MNP-1 Letter from Ernst Volgenau Th1s Tetter refers o special inspection (due Thls event is not relevant to the spent fuel pool criticality ana1y51s

(Director, Office of Inspection to an unplanned criticality) that occurred on | This happened to the Millstone 1 reactor core, not the spent fuel
and Enforcement) to D.C. Switzer | November 12 - 19, 1976. Violations pool. The testing involved withdrawal of control rods for
(President, NNECO) “Order to include: (1) an unplanned criticality and Shutdown Margin (SDM) testing, and was designed to show that
Show Cause and Order automatic reactor trip from high flux on four | there was sufficient SDM for certain control rod configurations.
Suspending License” IRM channels; (2) control rods were moved | There is no equivalent of this testing for the SFP. This testing
for shutdown margin testing without proper | places you in a situation where a single failure can take the reactor
verification by an operator or engineer; (3) | critical. The operator pulled the wrong control rod and took the
the shift Supervisor dismissed the issue. reactor critical with the head off. The only relevance this shows
for the SFP is that a single failure can occur. In this case for the
reactor, this single failure allowed the reactor to go critical. NRC
regulations for the SFP are to ensure that no single failure event in
the SFP will take the reactor critical (and further Keff will be less
than 0.95). We comply with these regulations; therefore, there is
no credible single failure that can take the SFP critical.

2/11/85 Hatch-1, NRC Information Notice 85-12: Describes events in which: (1) fuel was These events are bounded by the Millstone 3 criticality analysis.
MNP-2, Recent Fuel Handling Events dropped because of failures or deficiencies | This notice is for a single fuel assembly handling event at various
Monticello, in hoist equipment; and (2) other incidents nuclear plants, or in the case of Millstone 2, a single fuel pin
Palisades, TP- involving deficiencies or misoperation of handling event. These events all involve an event where (at most)
4, Cook-1 fuel handling equipment or procedures. a single fuel assembly was placed in an unexpected condition, that

condition was immediately evident, and actions were taken to
resolve the situation. We acknowledge that single fuel assembly
handling events can and do occur. A possible fuel handling
accident/event is part of the criticality analysis for the MP3 re-
rack. Therefore, the effect on the criticality analysis for a single
fuel handling event is accounted for.

This OE Matrix compiles events and incidents identified by the Intervenors and by NNECO during discovery in this proceeding. NNECO's intent here is to
respond to those events that Connecticut Coalition Against Millstone and the Long Island Coalition Against Milistone may rely on in support of Contentions 4, 5,
and 6 in this proceeding. NNECO makes no representation regarding the "completeness" of this list (i.e., where the Intervenors may apparently invoke any fuel
handling or boron concentration discrepancy). NNECO included events specifically listed in discovery responses by either CCAM/CAM or NNECO. This OE
Matrix is sponsored in the sworn testimony of Mr. Joseph Parillo and Mr. Michael Jensen.




Millstone-Related Experiences

‘DATE PLANT o DOCUMENT > DESCRIPTION e : .- NNECO POSITION e L

3/18/85 MNP-2 Plant Incident Report 85-39 A fuel assembly was lowered into contact This event is bounded by the Millstone 3 criticality analysis.
with another assembly located in the fuel This event is a single fuel assembly handling event at Milistone 2.
upender. This event has no criticality implications. It occurred before fuel

assembly burnup was ever credited. Also, it did not actually result
in a circumstance that changed the spent fuel pool K-effective.
Further, with regard to criticality, the fuel upenders are fully
qualified for 5 w/o fresh fuel. Regardless, a possible fuel handling
misplacement/event is part of the criticality analysis for the MP3
re-rack. Therefore, the effect on the criticality analysis for a single
fuel handling event is accounted for.

10/2/85 MNP-2 Plant Incident Report 85-101 A fuel assembly was moved to an incorrect | This event is bounded by the Millstone 3 criticality analysis.
location in the spent fuel storage pool and This event is a single fuel assembly handling event at Millstone 2.
lowered until it came in contact with an This event has no criticality implications. It did not actually result
assembly already placed in that location. in a circumstance that changed the spent fuel pool K-effective.

Even if the fuel assembly had been placed in the incorrect location,
the fuel assembly was fully qualified for that location. Regardless,
a possible fuel handling misplacement/event is part of the
criticality analysis for the MP3 re-rack. Therefore, the effect on
the criticality analysis for a single fuel handling event is accounted
for.

6/12/87 | MNP-1 Licensee Event Report 87-19-00 | A fuel assembly in the reactor core was This event has no relevance to the spent fuel pool. Improperly
found to be 90 degrees out of the proper rotated fuel is of significance in the reactor core, but is not relevant
orientation. to the spent fuel pool. Spent Fuel Pool criticality analyses do not

require a specific fuel rotation. Therefore, there is no such thing in
the spent fuel pool as a misrotated fuel assembly that affects the
criticality analysis.

5/9/88 MNP-1, NRC Information Notice 88-21: | Inadvertent criticality pertaining to Same as 12/20/76 event at Millstone 1, which was discussed

Oskarshamn, | “Inadvertent Criticality Events at | movement of control rods. Plant operators | above.
vY Oskarshamn and at U.S. Nuclear | failed to observe indications on the

Power Plants”

instruments that could have prevented or
mitigated the event.




Millstone-Related Experiences

DATE PLANT | - DOCUMENT - DESCRIPTION v . - 'NNECO POSITION
4/22/92 MNP-2 NRC Information Notice 92 21 Updates mformatxon initially supplied by ThlS event would not occur in the Millstone 3 crltlcahty analy31s
Supplement 1: Spent Fuel Pool ABB Combustion Engineering and since multiple independent computer code methods have been used
Reactivity Calculations incorporated in Information Notice 92-21 to validate the results. The events involve errors in calculating
(describes errors which were discoveredin | SFP K-effective, including an event at Millstone 2. Corrective
reactivity calculations for spent fuel pools). | actions for these events involve ensuring that vendors calculate K-
effective with more than 1 computer code, and that the
benchmarks to qualify the codes involve strong absorbers. For the
Millstone 3 re-rack, as documented in our NRC re-rack submittal,
the KENO and MCNP computer codes are used to provide an
independent check of the K-effective results, to ensure that an error
in 1 code would be identified by a difference in KENO and MCNP
results. Also, as documented in our NRC re-rack submittal, the
benchmark results for KENO and MCNP include high worth
absorber critical experiments. Hence the causes of this event are
not present in the MP3 re-rack. Also, this IN is not directly
relevant to the contentions since the ability to calculate K-effective
is NOT a contention.
6/25/92 MNP-2 Licensee Event Report 92-003-01 | A calculation error in the criticality analysis | Same event as addressed below in IN 92-21.
for the spent fuel pool.
4/27/94 MNP-3 Plant Information Report A fuel assembly was moved from one This event is bounded by the Millstone 3 criticality analysis.

3-94-079

location in the spent fuel storage pool to an
incorrect location and lowered until it came
in contact with an assembly already placed

in that location.

This event is a single fuel assembly handling event at Millstone 3.
This event has no criticality implications. It did not actually result
in a circumstance that changed the spent fuel pool K-effective.
Even if the fuel assembly had been placed in the incorrect location,
the fuel assembly was fully qualified for that location. Regardless,
a possible fuel handling misplacement/event is part of the
criticality analysis for the MP3 re-rack. Therefore, the effect on
the criticality analysis for a single fuel handling event is accounted
for.




Millstone-Related Experiences

storage pool in the wrong orientation.

- DATE | PLANT - DOCUMENT . -DESCRIPTION - o -NNECO POSITION - e
4/26/95 | MNP-3 Adverse Condition Report - 710 | While transferring fuel in the spent fuel ThlS event is bounded by the Millstone 3 criticality analysxs ThlS
storage pool, the crane operator event is a single fuel assembly handling event at Millstone 3. This
inadvertently brought an assembly to the event has no criticality implications. It did not actually resultin a
wrong location; the error was detected circumstance that changed the spent fuel pool K-effective.
before the assembly was lowered. Regardless, a possible fuel handling misplacement/event is part of
the criticality analysis for the MP3 re-rack. Therefore, the effect
on the criticality analysis for a single fuel handling event is
accounted for.
8/31/95 MNP-1 GENE 523-A085, “Independent | General Electric review of Millstone 1 spent | This is not relevant to any of the contentions. This document has
Assessment of Spent Fuel Pool fuel practices which includes a description no criticality implications. See IN 95-54.
Cooling at Millstone 1 Nuclear of issues related to decay heat removal.
Power Station,” D. Saxena and G.
Stramback, General Electric
Company
11/14/95 | MNP-1 Adverse Condition Report - 6385 | A fuel assembly was placed in the spent fuel | This event has no relevance to the spent fuel pool. Improperly

rotated fuel is of significance in the reactor core, but is not relevant
to the spent fuel pool. Spent Fuel Pool criticality analyses do not
require a specific fuel rotation. Therefore, there is no such thing in
the spent fuel pool as a misrotated fuel assembly that affects the
criticality analysis.




Millstone-Related Experiences

DATE

“PLANT

“DOCUMENT

DESCRIPTION

'NNECO POSITION

12/1/95

MNP-1,
Cooper

NRC Information Notice 95-54:
“Decay Heat Management
Practices During Refueling
Outages”

NRC assessments of licensee control of
refueling operations and the methods for
removing decay heat produced from the
irradiated fuel stored in the spent fuel pool.

This is not relevant to administrative controls used for criticality in
the Millstone 3 spent fuel pool. This IN is directly involved with
heat removal from the SFP, and has nothing directly to do with
criticality. This event involved Millstone 1 not having consistency
between its SFP cooling analysis and operations with respect to
full core offload during refueling. If the intention is to argue that
this administrative failure in the MP1 SFP shows compliance
problems with administrative controls to be used at Millstone 3 for
criticality control, the following should be noted:

The process of implementing administrative limits for criticality

involves 3 basic tasks:

(1) calculating the criticality limits correctly. This is not a
contention.

(2) translating the criticality analysis limits
(burnups/enrichments/decay times) into plant procedures
correctly, and

(3) putting the correct fuel assemblies into the correct locations.

The first item above is not a contention. The second and third
items are administrative in nature, and are the subject of the
contentions. Items (2) and (3) are directly measurable by both
Millstone and industry experience. Therefore, it is this directly
applicable experience that is relevant to determine the reliability of
the administrative controls to be used for criticality compliance.
The success or failure of other administrative controls have
significantly less meaning when you can directly measure and
assess the adequacy of the controls that are to be used for criticality
compliance.

12/14/95

MNP-1

Licensee Event Report 95-009-02

A determination at Millstone 1 that portions
of the spent fuel pool cooling piping, which
had been used with a maximum operating
temperature of 150° F, actually was only
designed for 85°F.

Same as IN 95-54.
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- DATE [ "PLANT ~~ DOCUMENT .. = S  DESCRIPTION: ' . 5 "NNECO POSITION - - L

3/1/96 MNP-1 NRC Daily Event Report No. Potential movement of spent fuel pool gates | This is not relevant to any of the contentions. NNECO personnel

30050, “Unanalyzed Heavy Load | over irradiated fuel. identified the potential for this event in a pre-job brief prior to
Path for Moving Gates Outside moving the gates. NNECO revised the procedure to preclude this
the Spent Fuel Pool” event from occurring,

3/6/96 MNP-1 Licensee Event Report 96-023-00 | Determined that new fuel assemblies moved | This is not relevant to Millstone 3 spent fuel pool. The Millstone 3
over irradiated fuel assemblies in the spent | new fuel elevator is located in the transfer canal, and there are
fuel storage pool. crane interlocks to prevent new fuel movement over the spent fuel

pool.

7/25/96 | MNP-1 Licensee Event Report 93-011-02 | Determined that during refueling outages Same as IN 95-54, above.
the Millstone 1 spent fuel pool cooling
system, by itself, would have been incapable
of maintaining pool temperature below the
150 ° F design limit, under certain
conditions. Conditions in question involve
the transfer of a full reactor core into the
spent fuel pool.

10/3/96 | MNP-1 Adverse Condition Report M1- Determined that a spent fuel assembly in the | This is not relevant to Millstone 3 spent fuel pool. This event is

96-0646 spent fuel storage pool was not fully seated | particular to BWRs which have channel fasteners which can cause
in the storage rack. fuel to hang up on the top of the fuel racks. There are no
corresponding circumstances for PWRs.

1/14/97 MNP-1 Adverse Condition Report M1- Determined that an irradiated fuel assembly, | This is not relevant to Millstone 3 spent fuel pool. This event

97-0082 stored in a damaged fuel container in a concerns a single BWR fuel assembly which was dropped and
control rod storage rack, may have beenan | damaged in the 1970s. The fuel assembly is stored in a special
unanalyzed configuration. container segregated away from other fuel assemblies in a special

control rod storage rack. In 1997, NU determined that there was
no documented, readily available information that documented
that the single fuel assembly could not by itself pose a criticality
threat, due to the potentially damaged mechanical structure. The
fuel assembly had been and continued to be appropriately isolated
from other fuel assemblies. Analysis was then performed and
documented to show that the fuel assembly could not pose a
criticality threat.




Millstone-Related Experiences

DATE | PLANT - DOCUMENT , i DESCRIPTION - = =0 o ke - NNECO POSITION - o
6/27/97 | MNP-3 Preliminary Notification of At Millstone 3 the reactor plant component | Same response as IN 95-54. The Millstone 3 event was a SF
Event or Unusual Occurrence cooling water system was lined up to the heatup event. This is not relevant to the contentions. As discussed
PNO-1-97-039 wrong spent fuel pool heat exchanger. This | in the response to IN 95-54, the failure to have consistency
system misalignment and subsequent between analysis and practice can be directly assessed for the
increase in the spent fuel pool temperature criticality issues that are of contention. The success or failure of
went unnoticed for approximately 28 hours. | other administrative controls is not relevant. The intervenors are
trying to argue that because an administrative control failed in one
particular area in the past, that the administrative controls in
question for the SFP criticality controls will fail in the future.
These SFP criticality controls can be directly assessed based on
Millstone and industry experience. There is no need to infer
success/failure based on the success/failure of other administrative
controls.
1/28/99 MNP-2 Condition Report M2-99-0304 | Approximately 2,370 gallons of SFP water | Same response as 6/27/97 event. The SFP criticality controls can

transferred to CW system.

be directly assessed based on Millstone and industry experience.
There is no need to infer success/failure based on the
success/failure of other administrative controls.




Non-Millstone Related Experiences
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10/9/80

Browns Ferry

Licensee Event Report 80-037-01

Two fuel assemblies were misoriented 90°.

This event has no relevance to the spent fuel pool.
Improperly rotated fuel is of significance in the
reactor core, but is not relevant to the spent fuel pool.
Spent Fuel Pool criticality analyses do not require a
specific fuel rotation. Therefore, there is no such
thing in the spent fuel pool as a misrotated fuel
assembly that affects the criticality analysis.

12/18/86

Cooper

Licensee Event Report 86-034-00

Fuel loaded in the spent fuel pool with a U-235
loading higher than allowed by the Technical
Specifications.

This event is not relevant to the Millstone 3 spent fuel
pool. The Millstone 3 criticality analysis considers the
highest possible fuel enrichment, 5 w/o, that can be
received from a manufacturing facility. This event
involved Cooper having a 14.5 gram U-235/axial cm
TS limit for fuel enrichment. Cooper actually received
fuel with up to 14.6 gram U-235/axial cm. This was
solely due to nominal conditions vs. manufactured
conditions. The criticality analysis correctly
considered the manufacturing tolerances, but the TS
was actually based on nominal conditions. Since the
Millstone 3 criticality analysis includes manufacturing
tolerances, and fuel cannot be physically made greater
than the 5 w/o Millstone 3 TS limit, the corresponding
event could not happen here.

2/24/87

Opyster Creek 1

Licensee Event Report 87-006-00

A misplacement of fuel in the spent fuel pool based
on exceeding the average planar enrichment of U-
235.

This event is not applicable to Millstone 3 since the
spent fuel pool criticality analysis addresses fuel up to
the maximum enrichment of 5 w/o U-235. The event
involved allowing higher enrichments in the spent
fuel pool than the TS allowed. The criticality analysis
was bounded by the higher enrichments used, but the
TS were not revised to reflect the higher allowed
enrichments, since personnel did not realize the new
fuel would be temporarily stored in the spent fuel
pool.

9/4/87

CY

Letter from R.L. McGuinness, NU,
to D.B. Miller, NU, “Reportability
of Spent Fuel Pool Cooling”

Reportability determination for loss of spent fuel
pool cooling described in LER §7-0015.

Same as IN 95-54.




Non-Millstone Related Experiences

DATE |  PLANT - DOCUMENT | DESCRIPTION _NNECO POSITION
9/11/87 CY Licensee Event Report 87-015-00 A loss of spent fuel pool cooling. Same as IN 95 54.
9/11/87 | D.C. Cook Licensee Event Report 87-015-00 | Malfunction of the refueling Manipulator Crane Not relevant to criticality contentions. Same response
load cell which led to the discovery that the load as IN 97-68.
cell had not been adequately calibrated.
12/1/87 Crystal River 3 | Licensee Event Report 87-026-00 | A misplacement of a 3.85% enriched fuel assembly | This event involved 1 fuel assembly which was
in a spent fuel pool that was limited to storage of incorrectly moved and did not qualify for regional
3.5% enriched fuel. storage. This event is bounded by the single fuel
misload event assumed in the Millstone 3 criticality
analysis. Even if this event did occur at Millstone 3,
the reactivity effects would be easily bounded by the
Millstone 3 criticality analysis limiting single fuel
misload event.
5/5/88 Turkey Point-3, | NRC Information Notice 88-20: Potential problems resulting from unauthorized This is not relevant to any of the contentions. A non-
Braidwood “Unauthorized Individuals persons manipulating controls and performing licensed individual performed a control room
Manipulating Control and control room activities. manipulation (correctly) under licensed supervision.
Performing Control Room However, the individual did not qualify for the
Activities” exemption to manipulate controls without a license,
since he was not formally enrolled in a training
program.
4/19/90 Catawba 1 Licensee Event Report 90-016-00 | Missed sample from Refueling Water Storage Tank | There was a missed TS surveillance on the RWST
(RWST). boron concentration. The relevance is unclear to the
Millstone 3 re-rack amendment. If anything, the
proposed Millstone 3 re-rack SFP boron monitoring
surveillance is designed to reduce the possibility of a
missed surveillance by aligning the surveillance
interval with the chemistry department's normal
weekly SFP monitoring schedule.
8/91 N/A NUREG/CR-5819: Probability Describes probability and consequences of rapid This document is not relevant to the Millstone 3 spent

and Consequences of Rapid Boron
Dilution in a PWR

boron dilution in PWR.

fuel pool criticality analyses. This document concerns
the dilution of the Reactor Coolant System of a PWR.
This document has nothing to do with SFP dilutions.
It is, therefore, not relevant.
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11/25/91

‘ McGuire 1

L‘icensee Event Report 91-016-00”

The vacant row requirement not satisfied for 11 fuel
assemblies.

This event involves inadequate controls at the
interface of 2 regions of fuel storage. While the fuel
was properly placed within the required regions, the
interface of the 2 regions was not propetrly controlled.
This same event could not happen for the proposed
Millstone 3 configuration. For all regions except the
Region 1 3-out-of-4 configuration, the racks have
been analyzed to show that no interface problem
exists with adjacent fuel storage regions, so that there
are no additional requirements due to interface
concerns. For Region 1 3-out-4 storage, the Technical
Specification requirements specify the interface
requirements to other regions. These interface
requirements are essentially unchanged from the
current requirements. Further, NNECO’s rerack
design is such that the Region 1 3-out-of-4 cell
blocker placement has already been fixed, and this
cell blocker placement precludes any interface
requirement problem. Therefore, for the proposed
Millstone 3 rerack, fuel meeting the requirements for
regional storage, ensures by itself, with no additional
actions, that there are no interface problems.

6/92

N/A

NUREG/CR-5771: “Probability
and Consequences of Misloading
Fuel in a PWR”

Probability and consequences of misloading fuel in
a PWR.

Not relevant to the Milistone 3 criticality analysis.
This document concemns the probability and
consequences of misloading fresh fuel in the reactor
core of a PWR. The only relevance to the SFP is that
the document uses some fault trees of SFP operation
to contribute to the probability of fresh fuel misloads
to the core causing criticality. A minimum of 5 fresh
fuel misloads together were necessary in the core to
be critical. The report assumes that there is only 1
person in the SFP verifying the correct fuel storage
locations. Therefore, for that reason alone, this report
has no relevance to MP3, which requires 2 people to
verify the correct location of fuel.

-10-
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DATE | - - PLANT. : - DOCUMENT . . . . DESCRIPTION T __| L ~NNECO POSITION -~ ,

11/4/92 Univ. of NRC Information Notice 92-73: Issued as a result of an event in which licensed The inadvertent removal of a fuel assembly from a
Michigan “Removal of a Fuel Element from | operators at a research reactor inadvertently critical research reactor core is not directly relevant to

a Research Reactor Core While removed a fuel element from a reactor core that was | a spent fuel pool criticality analysis. Indirectly, it
Critical” critical. would show that a single fuel mishandling event
should be considered, as it already has been in the
Millstone 3 SFP criticality analysis.
10/21/93 | Vermont NRC Augmented Inspection Team | Two fuel handling events that took place at Same response as IN 94-13 below.
Yankee (AIT) Report 50-271/93-81 Vermont Yankee. It was determined that the
grapple had not properly closed on the fuel
assembly handle, and that the grapple light was not
energized, resulting in the drop of the assembly on
September 3, 1993. The second event was due to
an inadvertent operator error.

2/22/94 | VY, Peach NRC Information Notice 94-13: Potential problems resulting from inadequate These events are bounded by the Millstone 3 spent
Bottom, “Unanticipated and Unintended oversight of refueling operations and inadequate fuel pool criticality analysis. The fuel assembly
Susquehanna, Movement of Fuel Assemblies and | performance on the part of refueling personnel. events cited involve single fuel assembly handling
Nine Mile Point | Other Components Due to events. Regardless of how the events are initiated,

Improper Operation of Refueling
Equipment”

whether mechanical failure, human failure, or
inadequate oversight, it is still a single fuel assembly
handling or misplacement event. The events cited
here have only 1 fuel assembly, at any one time, in an
unexpected or inappropriate location. A possible fuel
handling accident/event is part of the criticality
analysis for the MP3 re-rack, therefore the effect on
the criticality analysis for a fuel handling event is
accounted for.

-11 -
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3/17/94

River Bend,

Indian Point-3,

Catawba,
Summer,
Turkey Point,
Braidwood,
Comanche
Peak-2

“Memorandum to Jack E. Rosenthal

to Sanford L. Isreal - Review of
Mispositioned Equipment

Several plants between 1990 and 1993 that had
mispositioned equipment events.

T Not relevant to the Millstone 3 spent fuel pool

criticality analysis.

This report is an NRC staff report on mispositioned
equipment, mostly valves. The reason this report is
probably cited is to show that independent verification
checks can fail, in this case on valve positions. The
circumstances on valve position verification are quite
different then verifying that a fuel assembly is being
placed/removed from the proper SFP location. Valve
mispositioning and verification can be subject to
many issues that are not present in the SFP. Valve
position mis-identification can be a result of the
location of valves, the number of valves to be verified
in a very short time, each valve may have unique
indications, or left vs. right action. In contrast, SFP
verification is a slow process that is consistent in
terms of its verification environment. In short, the
administrative success/failure of independent
verification of fuel movement should be judged on its
own history, not an extrapolation of success/failure of
other administrative controls that have no bearing on
the specifics of fuel movement verification. These
SFP criticality controls can be directly assessed based
on Millstone and industry experience. There is no
need to infer success/failure based on the
success/failure of other administrative controls.

6/28/94

Waterford

NRC Information Notice 94-13,
Supp. 1

Unanticipated and unintended movement of fuel
assemblies due to improper operation of refueling
equipment.

Same response as IN 94-13, above.

7/11/94

McGuire 1

Licensee Event Report 94-005-00

Reduction in spent fuel pool boron concentration
from 2105 ppm to 1957 ppm due to a dilution
event.

This was a small reduction in boron concentration as a
result of a transfer canal draindown. The dilution was
quickly detected and criticality safety was never even
potentially compromised. NNECO has procedural
cautions in place to preclude a similar event from
occurring at Millstone.

-12 -
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8/15/94

Byron

Licensee Event Report 94-006-00

A fuel asserﬁbly in the spent fuel pool in the wrong
position based on not meeting minimum burnup
requirements.

This event involved 1 fuel assembly which had
attained about 3000 mwd/mtu burnup less than
required for regional storage. This event is bounded
by the single fuel misload event assumed in the
Millstone 3 criticality analysis. The effect on K-
effective to this event is not large. Even if this event
did occur at Millstone 3, the reactivity effects would
be easily bounded by the Millstone 3 criticality
analysis limiting single fuel misload event.

10/14/94

Zion Unit 1 &
2, Indian Point
3

NRC Information Notice 94-75:
“Minimum Temperature for
Criticality”

Technical Specifications for minimum temperature
for criticality were not supported by the safety
analyses at the following plants: Zion Units 1 and 2,
Indian Point Unit 3.

Not relevant to the Millstone 3 spent fuel pool
criticality analysis.

The event concerns minimum temperature for
criticality in the reactor, and whether there is
consistency between the safety analysis and plant
requirements. This is not relevant to the contentions.
It is inappropriate to conclude that because an
administrative control fails in one particular area, that
the administrative criticality controls for the SFP will
also fail. These SFP criticality controls can be
directly assessed based on Millstone and industry
experience. There is no need to infer success/failure
based on the success/failure of other administrative
controls.

2/7/96

Oconee

Licensee Event Report 96-001-00

Inadvertent suspension of a fuel assembly inside the
spent fuel pool mast.

This is the same event listed below as 3/5/96 NOV.
This is a single fuel assembly handling event and, as
such, is bounded by the Millstone Unit 3 criticality
analysis. There were, in fact, no changes in SFP K-
effective due to this event.

3/5/96

Oconee

Notice of Violation and Proposed
Imposition of Civil Penalty 50-
269/96-02

A spent fuel assembly was inadvertently left
withdrawn from the Units 1 and 2 spent fuel pool
rack. The violation involved the failure to provide
adequate procedures to control fuel assembly
movement in the spent fuel pool.

This is a single fuel assembly handling event and is
bounded by the Millstone Unit 3 criticality analysis.
There were, in fact, no changes in SFP K-effective
due to this event.

-13 -
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3/25/96 Hope Creek Licensee Event Report 95-042-00 | A visual inspection of the reactor core revealed a This event has no relevance to the spent fuel pool.
fuel bundle that was apparently 180° out of proper | Improperly rotated fuel is of significance in the
orientation. reactor core, but is not relevant to the spent fuel pool.
Spent Fuel Pool criticality analyses do not require a
specific fuel rotation. Therefore, there is no such
thing in the spent fuel pool as a misrotated fuel
assembly that affects the criticality analysis.
5/22/96 Several NRC Press Release 96-74: NRC 15 power plants at nine sites that might have This has to do with SFP decay heat removal, not
Staff Completes Survey of violated license commitments when fuel was moved | criticality. Same response as Information Notice 95 -
Refueling Practices at Nation’s from the reactor to the spent fuel storage pool 54.
Nuclear Power Plants during refueling.
6/25/96 | Byron Licensee Event Report 96-008-00 | Fuel assemblies in the spent fuel pool in the wrong | This event involves 3 fuel assemblies which had

position based on not meeting minimum burnup
requirements.

attained a small amount of burnup less than required
for regional storage. This event involves improperly
qualifying these 3 fuel assemblies due to lack of
timely independent verification. The effect on K-
effective to this event was negligible. This event
should not occur at Millstone 3 due to our
requirement for independent verification prior to fuel
qualification for regional storage. Even if this event
did occur at Millstone 3, the reactivity effects would
be easily bounded by the Millstone 3 criticality
analysis limiting single fuel misload event.

-14 -
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7/15/96

Braidwood 1

Licensee Event Report 96-007-00

A fuel ‘nﬁspésition in the spent fuel pool because of |
failure to consider effects on lower burnup fuel in
adjacent storage locations.

This event involves inadequate controls at the
interface of 2 regions of fuel storage. While the fuel
was properly placed within the required regions, the
interface of the 2 regions was not properly controlled.
This same event could not happen for the proposed
Millstone 3 configuration. For all proposed Millstone
3 regions, except the Region 1 3-out-of-4
configuration, the racks have been analyzed to show
that no interface problem exists with adjacent fuel
storage regions, so that there are no additional
requirements due to interface concerns. For Region 1
3-out-4 storage, the Technical Specification
requirements specify the interface requirements to
other regions. These interface requirements are
essentially unchanged from the current requirements.
Further, NNECO’s rerack design is such that the
Region 1 3-out-of-4 cell blocker placement has
already been fixed, and this cell blocker placement
precludes any interface requirement problem.
Therefore, for the proposed Millstone 3 rerack, fuel
meeting the requirements for regional storage, ensures
by itself, with no additional actions, that there are no
interface problems.

8/5/96

Braidwood 1

Licensee Event Report 96-008-00

A fuel asserbly not in the required checkerboard
configuration based on burnup vs. initial
enrichment.

This event is bounded by the MP3 rerack criticality
analysis. This is a single fuel handling event involving
1 misloaded fuel assembly. Further, procedures
require independent verification for qualification of
fuel which would prevent this event from happening
at Millstone 3.
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Imposition of Civil Penalties 50-
295/97-006

management; (2) command, control, and
communication; (3) corrective actions - reactivity
management event; (4) corrective actions - reactor
voiding event; (5) failure to comply with a limiting
condition for operation; (6) undetected
displacement of reactor coolant; and (7) failure to
report the accumulation of gas in the reactor coolant
system.

~DATE - PLANT o DOCUMENT . - o | DESCRIPTION =~ | . NNECO POSITION v
9/30/96 Cooper Notice of Violation 50-298/95-18 | Failure by licensed operating personnel to follow Not relevant to the Millstone 3 spent fuel pool
procedural requirements, inciuding: (1) failure to criticality analysis. This involves improper control
insert control rods in the proper sequence; (2) rod positioning and failure to follow procedures. Itis
failure to notify the shift supervisor of a inappropriate to conclude that because an
mispositioned control rod; and (3) failure to obtain | administrative control fails in one particular area, that
the concurrence of the shift supervisor and reactor | the administrative criticality controls for the SFP will
engineer for a recovery plan of the mispositioned also fail. These SFP criticality controls can be
control rods. directly assessed based on Millstone and industry
experience. There is no need to infer success/failure
based on the success/failure of other administrative
controls.
11/14/96 | N/A Briefing on Spent Fuel Pool Study | NRC assessment of the likelihood and This has to do with SFP decay heat removal, not
- Public Meeting consequences of an extended loss of spent fuel pool | criticality. Same response as IN 95 - 54.
cooling inventory.
3/24/97 Beaver Valley | Notice of Violation 50-334/96-10, | (1) Failure of staff to follow procedures and Not relevant to the Millstone 3 spent fuel pool
50-412/96-10 implement appropriate work practices and controls; | criticality analysis. This involves operator valve
(2) operators inadvertently deenergized the waste mispositioning and failure to follow procedures. It is
gas decay tank; and (3) failure to take appropriate inappropriate to conclude that because an
corrective action. administrative control fails in one particular area, that
the administrative criticality controls for the SFP will
also fail. These SFP criticality controls can be
directly assessed based on Millstone and industry
experience. There is no need to infer success/failure
based on the success/failure of other administrative
controls.
9/2/97 Zion Notice of Violation and Proposed | Violation issues, including: (1) reactivity Not relevant to the Millstone 3 spent fuel pool

criticality analysis. This event involves reactivity
management of the reactor core due to control rod
operation. It is inappropriate to conclude that because
an administrative control fails in one particular area,
that the administrative criticality controls for the SFP
will also fail. These SFP criticality controls can be
directly assessed based on Millstone and industry
experience. There is no need to infer success/failure
based on the success/failure of other administrative
controls.
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9/3/97 Calvert Cliffs NRC Information Notice 97 68 Inadequac1es in hcense control work which resulted Th1s is not directly relevant to any of “the contentlons
“Loss of Control of Diver in a in a diver crossing about 4.6 meters (15 feet) of The only commonality is that an administrative failure
Spent Fuel Storage Pool” unsurveyed fuel transfer area floor and coming occurred in a spent fuel pool. It has nothing to do
within a few feet of radiation dose rate ranging with criticality issues, which are the concern of the
from 120 to 200 Gy/hr (12,000 to 20,000 rad/hr). contentions. It is inappropriate to conclude that
because an administrative control fails in one
particular area, that the administrative criticality
controls for the SFP will also fail. These SFP
criticality controls can be directly assessed based on
Millstone and industry experience. There is no need
to infer success/failure based on the success/failure of
other administrative controls.
4/3/98 T™I-1 Licensee Event Report 98-002-01 | Failure to take a sample of spent fuel pool Same response as 4/19/90 Catawba 1 event.
following addition of water.
6/4/98 Hope Creek Notice of Violation 50-354/98-05 | Violations issues, including: (1) the residual heat This has to do with core/SFP decay heat removal, not

removal system was not maintained available
during a 1990 refueling outage while the reactor
core was fully offloaded for the purpose of
augmenting fuel pool cooling; (2) check valves and
gas bottle regulators were not properly tested; and
(3) an inconsistency in a design basis assumption
related to chiller temperature was found, but not
acted upon.

criticality. Same response as IN 95 - 54.
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8/11/98

Braidwood 1

Licensee Event Report 96-010-02

Boraflex configurations not consistent with
criticality analysis, and also Boral configuration
was not consistent with criticality analysis.

vNeither» of the 2 issues should concern the MP3

License amendment. For Boraflex degradation, one
of the purposes of the MP3 re-rack license
amendment is to go to a no-Boraflex reactivity credit
condition in the existing racks. This LER concerns
long term Boraflex degradation, which eventually
results in the Boraflex material condition falling
outside of the bounds of the criticality analysis. “On-
going” administrative controls (i.e., long term
Boraflex surveillance testing), which are used in
implementing any physical criticality system,
identified this Braidwood deficiency. It is this long-
term Boraflex degradation that MP3 is trying to avoid
by going to a no-Boraflex credit in the criticality
analysis. Concerning the second issue in this LER,
the Boral racks to be installed at MP3 have Boral
panels on all 4 sides of the stored fuel assemblies,
including the rack exterior cells. Therefore, the LER
condition is not applicable to the Boral racks to be
installed at MP3.

6/25/99

Salem-1, Diablo
Canyon-1,
Vogtle-2, San
Onofre-2

NRC Information Notice 99-21:
“Recent Plant Events Caused by
Human Performance Errors”

Human performance weaknesses resulting in: (1)
the Salem 1 reactor automatically shutting down
because of a low bearing oil pressure turbine trip;
(2) the Diablo Canyon 1 annunciator alarmed
resulting in spent fuel pool pump 1-2 not operating
as expected; (3) Vogtle 2 “steam flow /feed flow
mismatch” annunciator spare alarm sounded
resulting in unexpected closing of loop 3 valve; and
{(4) a loss of shutdown cooling recorded at San

Onofre 2.

The second event was a SFP heatup event. This is not
relevant to the contentions. Same response as IN 95 -
54.
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3/2/00 McGuire Licensee Event Report 00-003-00 | Certain modeling methods used to perform SFP The Millstone 3 rerack criticality analyses do not have
criticality analyses determined to be non- this problem. This issue concerns whether adequate
conservative in that k. may exceed 0.95 for reactivity uncertainties due to axial burnup
postulated off-normal conditions with 0 ppm boron | distributions have been applied. For the Millstone 3
in the SFP. rerack, specific limiting axial burnup distributions for

various burnups were analyzed in both 2 and 3
dimensions to determine bounding axial burnup
penalties. This analysis was performed with bounding
Millstone 3 specific data. Axial burnup uncertainties
are specifically discussed in the licensing report
submitted for the proposed amendment.

3/15/00 | Yankee Licensee Event Report 00-002-00 | Discovered that past practice of moving fuel This event is not applicable to Millstone Unit 3. The
assemblies over lower tier storage racks resulted in | new Millstone 3 racks have been designed to be the
assemblies being lifted 13 inches above the racks, same height as the existing racks, to avoid these types
which is outside the design basis. of problems.

3/23/00 | Farley Licensee Event Report 00-004-00 | Determined that three fuel assemblies were loaded | Addressed in J. Parillo Affidavit, {1 43-46.

into SFP in configurations contrary to Technical
Specifications.
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NUCLEAR REGULATORY
COMMISSION

10 CFR Parts 50 and 70
RIN 3150-AF87
Criticality Accident Requirements

AGENCY: Nuclear Regulatory
Commission.

ACTION: Final rule.

SUMMARY: The U.S. Nuclear Regulatory
Commission (NRC) is amending its
regulations to give licensees of light-
water nuclear power reactors greater
flexibility in meeting the requirement
that licensees authorized to possess
more than a small amount of special
nuclear material (SNM) maintain a
criticality monitoring svstem in each
area in which the material is handled,
used, or stored. This action is taken as
a result of the experience gained in
processing and evaiuating a number of
exemption requests from such licensees
and NRC's safety assessmerits in
response to these reqguests that
concluded that the likelihood of
criticality was negligible.

EFFECTIVE DATE: The finai rule is
effective on December 4. 1998.

FOR FURTHER INFORMATION CONTACT:
Michael T. Jamgochian, Office of
Nuclear Reactor Regulation. U.S.
Nuclear Regulatory Commission,

Washington, DC 20555-0001; telephone:

(301) 415-3224: e-mail: mtji@nrc.gov.
SUPPLEMENTARY INFORMATION:

I. Background

The U.S. Nuclear Reguiatory
Commission (NRC) is amending its
regulations to give persons licensed to
consuruct or operate light-water nuclear
power reactors the option of either
meeting the criticalitv accident
requirements of paragraph (a) through
{c) of 10 CFR 70.24 in handling and
storage areas for SNM, or electing to

comply with certain requirements that
are set forth in a new Section 50.68 in
10 CFR Part 50. The requirements in
Section 50.68 are generally the
requirements that the NRC has used to
grant specific exemptions from the
requirements of 10 CFR 70.24. [n
addition, the NRC is deleting the current
text of Section 70.24(d) concerning the
granting of specific exemptions from
Section 70.24 because it is redundant to
10 CFR 70.14(a). Section 70.24(d) is
rewritten to provide that the
requirements in paragraphs (a) through
{c) of 10 CFR 70.24 do not apply to
holders of a construction permit or
operating license for a nuclear power
reactor issued under 10 CFR Part 50. or
combined licenses issued under 10 CFR
Part 52, if the holders comply with the
requirements of 10 CFR 50.68(b).

II. Discussion

On December 3, 1997 (62 FR 63825),
the NRC published a direct final rule in
the Federal Register that would have
provided persons licensed to construct
or operate light-water nuclear power
reactors with the option of either
meeting the criticality accident
requirements of paragraph (a) of 10 CFR
70.24 in handling and storage areas for
SNM. or electing to comply with
requirements that would be
incorporated into 10 CFR Part 50 at 10
CFR 50.68. A direct final rule (62 FR
63825) and a parallel proposed rule (62
FR 63911) amending Parts 70 and 50
were published in the Federal Register
on December 3. 1997. The statement of
considerations for the direct final rule
and the proposed rule stated that if
significant adverse comments were
received on the direct finai rule. the
NRC would withdraw tne direct final
rule and would address the commenits
in a subsequent final rule. Significant
adverse comments were received from
the public, and on February 25, 1998,
the NRC published a notice
withdrawing the direct final rule and
revaking the regulatory text. Since the
direct final rule had an effective date of
February 17. 1998. it was necessarv for
the February 25, 1998 notice to revoke
the regulatory text which became
effective on February 17. 1998, as well
as to withdraw the direct final rule.
With the withdrawal and revocation, the
proposed rule is the only regulatory
proposal remaining. The NRC has
determined to modify the proposed rule

to address public comments and to
make several editorial clarifications.
The analysis of and response to the
public comments to the proposed rule
are set forth below.

HOI. Comments on the Proposed Rule

The NRC received comments on the
December 3, 1997, proposed rule {62 FR
63911) from Commonwealth Edison,
Carolina Power & Light Company.
Southern Nuclear Operating Company,
Nuclear Energy Institute. Northern
States Power Company. Trojan Nuclear
Plant, and Derroit Edison. Copies of the
letters are available for public
inspection and copying for a fee at the
Commission’s Public Document Room,
located at 2120 L Street. NW. (Lower
Level), Washington. DC. Many of the
comment letters suggested editorial type
changes. some of which have been
incorporated into this final rule. The
comments are classified into nine
general comments and are addressed as
follows:

Comment I: The proposed rule
should not prohibit licensees from
applying for exemptions under the
guidelines of 10 CFR 70.14 and should
contain provisions to note that anv
existing approved exemptions remain
valid.

Response: Even though the wording of
paragraph (d) in the current version of
10 CFR 70.24. which provides for
applving for exemptions should “good
cause” exist. is being deleted, licensees
are not prohibited from applying for
such exemptions under the guidelines
of paragraph (a) of 10 CFR 70.14.
“Specific Exemptions.”

The standard for issuance of
exemptions under Section 70.14 is
essentially the same as the “good cause”
criterion in paragraph (d) of Section
70.24. Therefore, its removal from
Section 70.24(d) will not change the
standard for, or otherwise serve to limit
the granting of, exemptions to Section
70.24.

This rulemaking does not affect the
status of exemptions to the requirements
of Section 70.24 that were previously
granted by the NRC. A licensee
currently holding an exemption to
Section 70.24 may continue operation
under its existing exemption {including
any applicable conditions imposed as
part of the granting of the exemption)
and its current programs and
commitments without any further
action. Alternatively, a licensee
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currently holding exemptions to Section
70.24 may elect to comply with the new
alternative provided under Section
50.68(b), but if it does so, its exemption
would be inapplicable and would not
serve as a basis for avoiding compliance
with the criteria listed in Section
50.68(b). A licensee whose exemption
was issued as part of its operating
license and whose exemption contained
conditions imposed as part of the
granting of the exemption, need not
apply for a license amendment to delete
the exemption conditions as a
prerequisite for complying with Section
50.68(b).

Comment 2: For many BWRs,
optimum moderation calculations are
not performed for the fresh fuel storage
racks because administrative controls
are in place to preclude these
conditions. In accordance with vendor
recommendations, compensatory
measures have been established to
preclude an optimum moderation
condition in the fresh fuel storage racks.
The rule should contain a provision that
exempts this requirement if adequate
controls have been established to
preclude an optimum moderation
condition.

Response: The NRC agrees and has
added the following provision to 10 CFR
50.68(b)(3): "“This evaluation need not
be performed if administrative control
and/or design features prevent such
moderation. or if fresh fuel storage racks
are not used.”

Comment 3. The rule should
eliminate the reference to General
Design Criterion 63 (GDC 63) and
should describe the underlying
monitoring requirements.

Response: The reference to GDC 63
was initially incorporated to ensure that
licensees receiving an exemption to 10
CFR 70.24 would not erroneously view
the exemption as the basis for removing
from the spent fuel pool area radiation
monitors that were installed to meet
other monitoring requirements. such as
those contained in 10 CFR 20.1501 and
GDC 63. This rule change does not affect
these other monitoring requirements;
therefore, referencing GDC 63 has been
deleted.

Comment 4. Placing a limit on
enrichment offers no direct safety
benefit and should not be included.

Response: The NRC disagrees with the
comment. The maximum allowable
nominal enrichment of reactor fuel is
currently limited to 5-weight percent on
the basis of possible criticality concerns
even in a dry environment. as well as
currently approved extensions to 10
CFR 51.52 based on an environmental
impact study for enrichments higher
than 5-weight percent. Any future

approved enrichment extension can be
readily handled by modifying this
criterion.

Comment 5. Replace "may not
permit” with *'shall prohibit the™ in
Criterion (1).

Response: The NRC agrees and has
used the phrase suggested by the
commenters.

Comment 6. Use of “"pure water”” and
“unborated water” should be consistent.

Response: The NRC agrees. The final
rule uses the term “‘unborated water.”

Comment 7. Criteria (2) and (3)
should not be applicable if the licensee
does not use the fresh fuel storage racks.

Response: The NRC agrees and has
added the following provision to 10 CFR
50.68 (b) (2) and (b)(3): 'This evaluation
need not be performed if administrative
controls and/or design features prevent
such moderation or if fresh fuel storage
racks are not used.”

Comment 8. The meaning of
“transportation’” in criterion (1) is
unclear.

Response: The NRC agrees and has
deleted the term.

Comment 9. The phrase "'maximum
permissible U-235 enrichment” in
Criteria (2), (3), and (4) should be
replaced by the phrase “maximum fuel
assembly reactiviry.”

Response: The NRC agrees and has
used the phrase suggested by the
commenter.

IV. Section-by-Section Analysis
10 CFR 50.68

Paragraph (a) of Section 50.68 allows
a nuclear power plant licensee
(including a holder of either a
construction permit or a combined
operating license) the option of
complying with Section 70.24 (a)
through (c). or complying with the
requirements in paragraph (b) of Section
50.68. The corresponding provision in
Section 70.24 is paragraph (d).

Paragraph (b) sets forth eight specific
requirements which a licensee must
comply with so long as it chooses under
the provisions of Section 50.68 to avoid
compliance with the requirements of
Section 70.24 (a) through (c).

A licensee currently holding an
exemption to Section 70.24 may elect to
comply with the new alternative
provided under Section 50.68, but if it
does so, its exemption to Section 70.24
is inapplicable to. and would not serve
as a basis for avoiding compliance with
the eight criteria in Section 50.68(b).

10CFR 70.24

Paragraph (d)(1) of Section 70.24
allows a nuclear power plant licensee
(including a holder of either a

construction permit or a combined
operating license) the option of
complying with Section 70.24 (a)
through (c). or complving with the
requirements in 10 CFR Section 50.68.
This paragraph is the corresponding
provision to Section 50.68(a).

Paragraph (d)(2) clarifies that the
status of exemptions to the requirements
of Section 70.24 that were previously
granted by the NRC continue unaffected
by this rulemaking. A licensee currentiy
holding an exemption to Section 70.24
may continue operation under its
existing exemption (including any
applicable conditions imposed as part of
the grant of the exemption) and its
current programs and commitments
without any further action.

A license that seeks an exemption
from the requirements of Section 70.24
must meet the criteria for an exemption
under Section 70.14. The standard for
issuance of exemptions remains
unchanged from the old rule, since the
Commission regards the former “good
cause’’ criterion under the previous
version of Section 70.24(d) as being
essentially the same as the standard for
issuance of exemptions under Paragraph
70.14.

V. Metric Policy

On October 7, 1992. the Commission
published its final Policy Statement on
Metrication. According to that policy,
after January 7, 1993, all new
regulations and major amendments to
existing regulations were to be
presented in dual units. The new
addition and amendment to the
regulations contain no units.

VI. Finding of No Significant
Environmental Impact

The NRC has determined under the
National Environmental Policy Act of
1969, as amended, and the
Commission'’s regulations in Subpart A
of 10 CFR Part 51, that this rule, would
not be a major Federal action
significantly affecting the quality of the
human environment; and therefore. an
environmental impact statement is not
required. The final rule provides an
alternative to existing requirements on
criticality monitoring. The alternative
method contained in the final rule in
the new Section 50.68 represents a
codification of the criteria currently
used by the NRC for granting
exemptions from the criticality
monitoring requiremerus in 10 CFR
70.24(a). These criteria provide an
acceptable alternative for assuring that
there are no inadvertent criticality
events of special nuclear material at
nuclear power reactors, which is the
purpose of the criticality monitoring
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requirements in Section 70.24(a).
Experience over 15 years has
demonstrated that the alternative
criteria have been effective in
preventing inadvertent criticality
events, and the NRC concludes that as

a matter of regulatory efficiency, there is
no purpose to requiring licensees to
apply for and obtain exemptions from
requirements of Section 70.24(a) if they
adhere to the alternative criteria in the
new Section 50.68. Since the altemnative
contained in Section 50.68 provides an
equally effective method for preventing
inadvertent criticality events in nuciear
power plants, the NRC concludes that
the final rule will not have any
significant impact on the quality of the
human environment. Therefore, an
environmental impact statement has not
been prepared for this regulation. This
discussion constitutes the
environmental assessment for this
rulemaking.

VII. Paperwork Reduction Act
Statement

This final rule does not contain a new
or amended information collection
requirement subject to the Paperwork
Reduction Act of 1995 (44 U.S.C. 3501
et seq.). Existing requirements were
approved by the Office of Management
and Budget, approval numbers 3150~
0009 and 3150-0011.

VIII. Public Protection Notification

If an information collection does not
display a currently valid OMB control
number, the NRC may not conduct or
sponsor, and a person is not required to
respond to, the information collection.

IX. Regulatory Analysis

The current structure of the current 10
CFR 70.24 is overly broad and places a
burden on a licensee to identify those
areas or operations at its facility where
the requirements are unnecessary, and
to request an exemption if the licensee
has sufficient reason to be relieved from
the requirements. This existing structure
has resulted in a large number of
exemption requests.

To relieve the burden on power
reactor licensees of applying for, and the
burden on the NRC of granting
exemptions, this amendment permits
power reactor facilities with nominal
fuel enrichments no greater than 5-
weight percent of U-235 to be excluded
from the scope of 10 CFR 70.24,
provided they meet specific
requirements being added to 10 CFR
Part 50. This amendment is a result of
the experience gained in processing and
evaluating a number of exemption
requests from power reactor licensees
and NRC's safety assessments in

respanse to these requests which
concluded that the likelihood of
criticality was negligible.

The only other viable option to this
amendment is for the NRC to make no
changes and allow the licensees to
continue requesting exemptions. If no
changes are made, the licensees will
continue to incur the costs of submitting
exemptions and NRC will incur the
costs of reviewing them. Under this
rule, an easing of the burden on
licensees results from not having to
request exemptions. Similarly, the
NRC'’s burden will be reduced by
avoiding the need to review and
evaluate these exemption requests.

This rule is not a mandatory
requirement, but an easing of burden
action which results in regulatory
efficiency. Also, the rule does not
impose any additional costs on existing
licensees and has no negative impact on
public health and safety, but will

provide savings to future licensees, and -

may provide some reduction in burden
to current licensees whose current
exemption includes conditions which
are more restrictive than the
requirements in Section 50.68. There
will also be savings in resources to the
NRC as well. Hence, the rule is shown
to be cost beneficial.

The foregoing constitutes the
regulatory analysis for this final rule.

X. Regulatory Flexibility Certification

In accordance with the Regulatory
Flexibility Act of 1980, 5 U.S.C. 605(b),
the NRC hereby certifies that this rule.
if adopted, will not have a significant
economic impact on a substantial
number of small entities. This rule
affects only the licensees of nuclear
power plants. These licensee companies
that are dominant in their service areas,
do not fall within the scope of the
definition of “small entities” set forth in
the Regulatory Flexibility Act, 5 U.S.C.
601, or the size standards adopted by
the NRC (10 CFR 2.810).

XI. Backfit Analysis

The NRC has determined that this
rule does not impose a backfit as
defined in 10 CFR 50.109(a)(1), since it
provides an alternative to existing
requirements on criticality monitoring.
Accordingly, the NRC has not prepared
a backfit analysis for this rule.

XII. Small Business Regulatory
Enforcement Fairness Act

In accordance with the Small
Business Regulatory Enforcement
Fairness Act of 1996, the NRC has
determined that this action is not a
“major rule” and has verified this
determination with the Office of

Information and Regulatory Affairs.
Office of Management and Budget.

List of Subjects
10 CFR Part 50

Antitrust, Classified information,
Criminal penalties, Fire protection,
Intergovernmental relations. Nuclear
power plants and reactors. Radiation
protection, Reactor siting criteria.
Reporting and recordkeeping
requirements.

10 CFR Part 70

Criminal penalties, Hazardous
materials transportation, Material
control and accounting, Nuclear
materials, Packaging and containers.
Radiation protection, Reporting and
recordkeeping requirements. Scientific
equipment, Security measures, Special
nuclear material.

For the reasons stated in the preamble
and under the authority of the Atomic
Energy Act of 1954, as amended, the
Energy Reorganization Act of 1974, as
amended, the National Environmental
Policy Act of 1969. as amended, and 5
U.S.C. 553, the NRC is adopting the
following amendments to 10 CFR Parts
50 and 70:

PART 50—DOMESTIC LICENSING OF
PRODUCTION AND UTILIZATION
FACILITIES

The authority citation for 10 CFR part
50 continues to read as follows:

1. Authority: Secs. 102, 103, 104, 105. 161,
182, 183, 186, 189, 68 Stat. 936, 937, 938,
948. 953, 954. 955, 956, as amended, sec.
234. 83 Stat. 444, as amended (42 U.S.C.
2132,2133, 2134, 2135, 2201, 2232, 2233,
2236, 2239, 2282); secs. 201, as amended,
202, 206, 88 Stat. 1242, as amended 1244,
1246, {42 U.S.C. 5841, 5842, 5846).

Section 50.7 also issued under Pub. L. 95-
601, sec. 10, 92 Stat. 2851, as amended by
Pub. L. 102-486. sec. 2902, 106 Stat. 3123,
(42 U.S.C. 5851). Section 50.10 also issued
under secs. 101, 185, 68 Stat. 936, 955. as
amended (42 U.S.C. 2131, 2235); sec. 102,
Pub. L. 91-190, 83 Stat. 853 (42 U.S.C. 4332).
Sections 50.13, 50.54(dd), and 50.103 also
issued under sec. 108, 68 Stat. 939, as
amended (42 U.S.C. 2138). Sections 50.23,
50.35, 50.55, and 50.56 also issued under sec.
185, 68 Stat. 955 (42 U.S.C. 2235). Sections
50.33a, 50.55a and Appendix Q also issued
under sec. 102, Pub. L. 91-190, 83 Stat. 853
(42 U.S.C. 4332). Sections 50.34 and 50.54
also issued under sec. 204, 88 Stat. 1245 (42
U.S.C. 5844). Sections 50.58, 50.91, and
50.92 also issued under Pub. L. 37-415, 96
Stat. 2073 (42 U.S.C. 2239). Section 50.78
also issued under sec. 122, 68 Stat. 939 (42
U.S.C. 2152). Sections 50.80 and 50.81
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also issued under sec. 184, 68 Stat. 954, as
amended (42 U.S.C. 2234). Appendix F also
issued under sec. 187, 68 Stat. 955 (42 U.S.C.
2237).

2. Section 50.68 is added under the
center heading “Issuance, Limitations,
and Conditions of Licenses and
Construction Permits™ to read as
follows:

§50.68 Criticality accident requirements.

{a) Each holder of a construction
permit or operating license for a nuclear
power reactor issued under this part or
a combined license for a nuclear power
reactor issued under Part 52 of this
chapter, shall comply with either 10
CFR 70.24 of this chapter or the
requirements in paragraph (b) of this
section.

(b) Each licensee shall comply with
the following requirements in lieu of
maintaining a monitoring system
capable of detecting a criticality as
described in 10 CFR 70.24:

(1) Plant procedures shall prohibit the
handling and storage at any one time of
more fuel assemblies than have been
determined to be safely subcritical
under the most adverse moderation
conditions feasible by unborated water.

(2) The estimated ratio of neutwron
production to neutron absorption and
leakage (k-effective) of the fresh fuel in
the fresh fuel storage racks shall be
calculated assuming the racks are
loaded with fuel of the maximum fuel
assembly reactivity and flooded with
unborated water and must not exceed
0.95, at a 95 percent probability, 95
percent confidence level. This
evaluation need not be performed if
administrative controls and/or design
features prevent such flooding or if fresh
fuel storage racks are not used.

(3) If optimum moderation of fresh
fuel in the fresh fuel storage racks
occurs when the racks are assumed to be
loaded with fuel of the maximum fuel
assembly reactivity and filled with low-
density hydrogenous fluid, the k-
effective corresponding to this optimum
moderation must not exceed 0.98, ata
95 percent probability, 95 percent
confidence level. This evaluation need
not be performed if administrative
controls and/or design features prevent
such moderation or if fresh fuel storage
racks are not used.

(4) If no credit for soluble boron is
taken, the k-effective of the spent fuel
storage racks loaded with fue] of the
maximum fuel assembly reactivity must
not exceed 0.95, at a 95 percent
probability, 95 percent confidence level,
if flooded with unborated water. If
credit is taken for soluble boraon, the k-
effective of the spent fuel storage racks
loaded with fuel of the maximum fuel

assembly reactivity must not exceed
0.85, at a 95 percent probability, 95
percent confidence level, if flooded with
borated water, and the k-effective must
remain below 1.0 (subcritical), at a 95
percent probability, 95 percent
confidence level, if flooded with
unborated water.

(5) The quantity of SNM, other than
nuclear fuel stored onsite, is less than
the quantity necessary for a critical
mass.

(6) Radiation monitors are provided in
storage and associated handling areas
when fuel is present to detect excessive
radiation levels and to initiate

~ appropriate safety actions.

7) The maximum nominal U-235
enrichment of the fresh fuel assemblies
is limited to five (5.0) percent by weight.

(8) The FSAR is amended no later
than the next update which §50.71(e) of
this part requires, indicating that the
licensee has chosen to comply with
§50.68(b).

PART 70—DOMESTIC LICENSING OF
SPECIAL NUCLEAR MATERIAL

The authority citation for 10 CFR part
70 continues to read as follows:

1. Authority: Secs. 51, 53, 161, 182, 183,
68 Stat. 929, 930, 948, 953, 354, as amended,
sec. 234, 83 Stat. 444, as amended, sec. 1701,
106 Stat. 2951, 2952, 2953 (42 U.S.C. 2071,
2073, 2201, 2232, 2233, 2282, 22971); secs.
201, as amended, 202, 204, 206, 88 Stat.
1242, as amended, 1244, 1245, 1246, (42
U.S.C. 5841, 5842, 5845, 5846).

Sections 70.1(c) and 70.20a(b) also issued
under secs. 135, 141, Pub. L. 97-425, 96 Stat.
2232, 2241 (42 U.S.C. 10155, 10161). Section
70.7 also issued under Pub. L. 95-601, sec.
10, 92 Stat. 2951 (42 U.S.C. 5851). Section
70.21(g) also issued under sec. 122, 68 Stat.
939 (42 U.S.C. 2152). Section 70.31 also
issued under sec. 57d, Pub. L. 93-377, 88
Stat. 475 (42 U.S.C. 2077). Sections 70.36 and
70.44 also issued under sec. 184, 68 Stat. 954,
as amended (42 U.S.C. 2234).

Section 70.61 also issued under secs. 186.
187, 68 Stat. 955 (42 U.S.C. 2236. 2237).
Section 70.62 also issued under sec. 108, 68
Stat. 939, as amended {42 U.S.C. 2138).

2.1n §70.24, paragraph (d) is revised
to read as follows:

§70.24 Criticality accident requirements.
= * * * *

{d)(1) The requirements in paragraphs
(a) through (c} of this section do not
apply to a holder of a construction
permit or operating license for a nuclear
power reactor issued under part 50 of
this chapter or a combined license
issued under part 52 of this chapter, if
the holder complies with the
requirements of paragraph (b) of 10 CFR
50.68.

(2) An exemption from §70.24 held
by a licensee who thereafter elects to

comply with requirements of paragraph
(b) of 10 CFR 50.68 does not exempt that
licensee from complying with any of the
requirements in § 50.68, but shall be
ineffective so long as the licensee elects
to comply with § 50.68.

Dated at Rockville, Maryland this 28th day
of October, 1998.

For the Nuclear Regulatory Commission.
William D. Travers,
Executive Director for Operations.
{FR Doc. 98-30253 Filed 11-10-98; 8:45 amj
BILLING CODE 7590-01-P

DEPARTMENT OF TRANSPORTATION
Federal Aviation Administration

14 CFR Part 39

[Docket No. 98-NM-217-AD; Amendment
39-10880; AD 98-23~13]

RIN 2120-AA64

Airworthiness Directives; British
Aerospace Model Viscount 744, 745,
745D, and 810 Series Alrplanes

AGENCY: Federal Aviation
Administration, DOT.

ACTION: Final rule.

SUMMARY: This amendment supersedes
an existing airworthiness directive (AD),
applicable to all British Aerospace
Model Viscount 700, 800, and 810 series
airplanes, that currently requires
repetitive inspections to detect cracks
and corrosion in the inboard and
outboard engine nacelle structures on
the wings; replacement of any cracked
fittings and mating struts; and treatment
or replacement of any corroded fittings
or struts. This amendment requires
repetitive inspections to detect cracking
or corrosion of the eye end fittings of the
outboard engine lower support or of the
bore of the taper pin holes, and repair,
if necessary. This amendment also
limits the applicability of the existing
AD. This amendment is prompted by
reports of cracked and separated lower
eye end fittings. The actions specified
by this AD are intended to detect and
correct cracking of the eye end fittings
of the outboard engine lower support,
which could result in reduced structural
integrity of the engine nacelle support
structures.

DATES: Effective December 17, 1998.

The incorporation by reference of
certain publications listed in the
regulations is approved by the Director
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Secretary - (Garreza1)
U. S. Nudear Regulatory Commission .
Washington, DC 20555-0001 O .‘,S.,_.‘.-, S
Cix 31 5E

Attn: Rulemaking and Adjudicatons Staff

The following comsnents are respectively submitted in response to the proposed
changes to Criticality Accident Requirements, 10 CFR 50.68 and 70.24,
published in Federal Register Volume 62, Number 232, Page 63825, December
3, 1997.

The phrase "as required by GDC 83" of proposed 10 CFR 50.68 (b) (6) should
be removed for the following reasons. First, some plants were licensed before
the General Design Criteria were promuigated and their licensing bases address
the GDC on a case-by-case basis; the phrasa in question infers that the General
Design Criteria as stated in 10 CFR Part 50 Appendix A are part of every
proposed 50.68 (b) (6) simply restates the relevant portion of GDC 83; omitting
the reference would be consistant with proposed 50.68 (b) (1) through (5) which
implement GDC €2 without specific reference to that GDC. Third, a person

unfamiliar with 10 CFR 50 Appendix A would not recognize the reference to GDC
63 as stated.

Propesed 10 CFR 50.68 (b) (7), which places a five (5.0) weight percent limit on
U-235 ennchment, shoukl be eliminated cnd the phrase "maximum peimissible
U-235 enrichment” in proposed 50.68 (b) (2). (3), and (4) shouid be replaced by
the phrase “maximurn fuel assembly reactivity” for the following reasons. First,
the discussion in the Federal Register announcement does not indicate that the

enrichment limitation is the basis for a safety analysis; it is simply a statement of

current practica. Second, the safety issue is fuel assembly reactivity of which

enrichment is onily one parameter; bumabie poison, material selection, and

geometry are major factors affecting reactivity that could compensate for higher
enrichments. Third, by modifying 50.68 (b} (2), (3). and (4) as proposed, the

reactivity limitation objective of fuel storage racks can be achieved without

placing a limitation on fuel enrichment.

We appreciate the opportunity to comment on this proposed rule change.

Marcus H. Voth
Project Manager - Licensing
612-271-5116, marcus.h.voth@nspco

* Letter received by electronic mail on January 2, 1998 --- ATB
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grrng and deperting the Eirmingham

The official docket will be avallable for
ezization by interested persons st the

oot Regional Office, Federa! Avia. -

ax Administration, Roam 724, 3400
Tiople Btreet, East Point, Ga.

Thls emendment s proposed under
ol 307(a) of the Federal Aviation
&t of 1958 (45 USB.C. 1343(a)),

m’frdtn Exst Point, Ga., an June 30,

Jauxs Q. Rocrrs,
Director, Southern Repion.

PL Dox. §7-m45; Piled, July 10, 1987;
8:49 amm] |

114 CFR Part 71 )
IATtpazs Dockm Ko. 67-80-64]

TRANSITION AREA
Propesed Designation

Thz Pecera)l Avistion Administration
:gﬂderm A% amendment to Part T
y Pedena! Avigtion Regulaticns that
o dedigmate the Camden, 8.C., tran.

PROPOSED RULE MAKING

submitied in triplteate to the Ares Man-
ager, Atlants Ares Office, Attention:
Chle!, Alr Trafle Branch, Federal Avia.
ton Administration, Fost Office Box
20636, Atlanta, Os. 30320. All communi-
catlons recetved within 30 ceys after
publication of this potice in the Fromur
Recrstrx will be considered before sotion
is taken on the proposed amendment. No
hearing is contemplated at this Hme, but
wrangexents for informal conferences
with Federsl Aviation Acmitnistration
officials may be made by contacting the
Chief, Alr Trafic Eranch. Any data,
Vw1, Or srguments presented during
such conferences must also be submitted
in writing in accordance with this noties
in order to become part of the record for
considerstion. The proposzal eontained in
this notice may be changed In the light of
comments received

The Camden transition ares would be
designated as:

That sirspace extapding upward from 700
feet above the surface within s 7T-mtle rasigs
o Woodward Pield (latituds 34°17°03 X,
longituds 20°33°83° W.): within § miles
sach side of the 060° bearing from the
Camden REN (latituds 34°17°03°' K., tongi-
tade 80°33'034"" W), exrtending from the
T-mile racius ares 30 § miles northeast of the
REN.

The proposed transition ares is re.
quired for the protection of IFR opera-
tions 8t Woodward Field. A prescribed
atrpart t:ugu the Camden (privates

u (priva:
nonditectional radio beacon s proposed
in conjuncticn with the designation of
this transition gres.

This amendment is proposad under
section 307(a) of the Federal Avistion
Act of 1958 (49 UA.C. 1M8(s) ).

u%’sued in East Point, Ga., oo June 31,

Coroor A. Wrtuws, Jr.
Acting Director, Southern Region.

[PR. Doc. $7-7980; Pued, July - 10, 1967;
8:49 aa2pn.)

[ 14 CFR Pent 71}
[Alrspace Docket Ko. §7-Ta-1]
FEDERAL AIRWAYS
Supplemantcl Propesed Alterction

On Mareh 1, 1887, & notice of proposed
rult making was published in the Fro-
oz Reomerrz (32 P.R. 3402) stating that

- the Federal Aviation Agency was cone

siderting amendments to Part 71 of the
Federal Aviation Regulations that would
realiyn V-1 from Cape Charles, Va., via
the INT of Cape Charles 013° and Balis.
bury, M4, 206° True radials; to Bals.
bury; that would designate & segment of
V-138 from Norfolk, Va, vis
Charles; to Snow HIN, Af4, inctusting a
west alternats from Norfolk to Bnow Eil
via INT of Norfolx 320° and Bnow mn
238° True radials; xnd that would revoks
the segment af V-194 from Norfokk to
INT of Norfolk 001° and Cape Charles
313° True radials Picors of 1.200 feet
sbove the swiace were proposed for these
Airway segments. These actions were pro-

Reference 12
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Mwmuummm:conmlpm-
cedures and fight planning in the
Norfolk area.

Subsequent to publication of the notice.
it was de that the Snow Eil
326" True radial would not support s
Federal sirway. Accordingly, the pro-
muhpubllshedmmnnueembenby
eancelled and in leu thereoy, considera-
tion is given to the following
slignments that would serve the same
purpose.

1. Redesignate the segment of V-194
from Norfolk via the intersection of Nor-
folk 001° T (0O8* Mag.) and Harcum,
Va., 072° T (079° Mag.) redials; to the
intersection of Harcum 072° and Snow
Hill 2311°* True radials.

4. Realign V-1 from Cape Charles vig
the intersection of Cape Charles 009° T
(01€° Mag.) and Balisbury 308 T 1214°
Mag.) radials; to Balisbury.

Interested persons may participate in

-the propased rule making by submitting
views,

desire, Communications
should identify the airspace docket nume
hermdbesubmuedlnn’lphutothe
Director, Eastarn Region, Attention:
Chie?, Air Trafic Division, Federal Avia-
tien tion, Federal Bullding,
John P, Internations!

Kennedy

Jamaica, N.Y. 11430. AU communleations
recelvedﬂtmn(sw:uurpummﬁon
of this notice in the Froraa: Rrcisrz
will be ‘cansidered before action is taken
on the proposed amendment. The pro-
posal contatned in this notice may be
changed in the lght of comments
Teceived,

An official docket will be available for
examination by {n

w
cocket will be avallable for examination
&t the office of the Regional Alr Trafie
Division Chief,

These amendments are proposed under
the authority of section 307(s) ef the
Feceral Aviation Act of 1958 (49 US.C.

1343).
Issued in Washington, DC.on July 3.
15887,
T. McCormacx,

Acting Chief, Airspace end
dlr Trefle Rules Division.

(PR. Doc. §7-7051; tu-?. July 10. 1967;
am.

ATOMIC ENERGY COMMISSION

L10 CFR Pant SO}

LICENSING OF PRODUCTION AND
UTILZATION FACILITIES

Gsnera!l Design Criterie for Nuclear
Power Plant Construction Parmits

The Atomie Energy Comission has une
der consideration

which would add an Appendir A, “Cen-
eral Dexign Criteris for Nuclear Fower

FEDIRAL RICHTIA, VOL 32, NO. 132~TUESDAY, JULY 11, 1947
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Plant Construction Permits.”' The pur-
pose of the proposed amendment would
be to provide guidance o applcants in
developing the principal design criteris
to be included in applications for Com-
mission construction permits. These
General Design Criteria would not sdd
any pew requirements, but are intended
to describe more clesrly present Com-
mission requirements to assist applicents
in preparing applications.

The proposed amendment would com-
plement other proposed amendments o
Part 50 which were published for publie
comment in the Frprrat RIGISTER ON
August 18, 1966 (31 F.R. 10891).

The proposed amendments o Part 80
reflect 8 recommendstion made by &
seven-member Regulatory Review Panel.
appointsd by the Commission t0 study:
(1) The programs and procedures for
the licensing and regulation of reactors
ané (2) the decision-making process in
the Commission’s regulsatory Program.
The Panel's report recommended the
development, particularly st the con-
struction permit stage of & lcensing
proceeding. of design criteris for nuclear
power plants. Work on the development
of such criteris had been in process &t
the time of the Panel's study.

As s result, preliminary proposed
criteria for the design of puclear power
plants were with the Com-
mission's Advisory Committee on Reactor
Ssfegusrds and were informally distrib-
uted for public comment in Commisslon
Press Release H-252 dated November 22,
1965. In developing the proposed criteria
set forth in the proposed smendments
to Part 50, the Commission hsas taken
into considerstion comments and Kug-
gestions from the Advisory Committee
on Reactor Saf {rom members
of industry, snd {rom the publie.

Section 50.34, paragraph (b), &8 pub-
Ushed for comment in the Froxxat Ric-
18TER on August 18, 1966, would require
that each spplication for & construction
permit include a preliminary safety
anzlysis report. The minimum informa-
tion ta be included in this preliminary
sefety analysis report is (1) s descrip-
tion and safety xssessment of the site,
(2) & summary description of the facil-
ity. (3) a preliminary design of the
facility, (4) & preliminary safety anslysis
and evalustion of the facility, (5) an
identification of subjects expected to be
technical specifications, and (6) & pre-
liminary plan for the organization,
tralning, and operation. The following
information is specified for inclusion as
part of the preliminary design of the
facility:

(1) The principal design criteria for
the facility;

W) The design bases and the relation
of the design bases to the principal
design criteria;

(111) Information relative to materials
of construction, general srrangement
and approximate dimensions, sufficient

\Inssmuck 43 ths Commision has usder

. considerstion other amsndxmsnts to 16 CTR

Part 80 (31 F.R. 10801), the amendment pro-
poudhmmvmndb.lmmrmw
Part 80 preriously publlahed for comnent
{in the Proraat RIciTa.

PROPOSED RULE MAXING

to provide reasonable sssurance that the
final design will conform to the design
bases with adequatz margin for safety:

The “Qeneral Deslgm Criterix for Nuclear
Power Flant Construction Permits” pro-
posed to be included as Appendix A to
this part are intended to ald the appli-
cant in development item (1) sbove, the
principal design criteria. All criteria es-
tgblished by an applicant and sccepted
by the Commission would be incor-
porated by reference in the construction
permit. In considering the issuaznce of
an operating license under the regula-
tions, the Commission would assure that
the criteris had been met in the detailed
design and construction of the facility
or that changes in such criteris have
been justified.

Section 50.24 as published in the Fra-
£rAL REICISTEZR OD August 16, 1966, would
be further amended by sdding to Part 50
;mamm&wnum!nzmecen-
eral Design Criteriz spplicable to the
construetion of nuclear power plants
and by s speciic reference to
Appendix in § 50.34, paragraph (b).

The Commission expects that the
provisions of the proposed amendments
relating to General Design Criteria for
Nuclear Power Plant Construction Pere
mits will be useful as interim guidance
unti! such time as the Commission takes
further sction on them.

Pursuant to the Atomic Energy Act
of 1954, ss amended, and the Adminis-
trative Procedure Act of 1§46, s
amended, notice is hereby given that
sdoption of the following amendments
to 10 CFR Part 50 is contemplated. All
interested persons who desire to submit
written comments oF suggestions in con-
nectiorn. with the proposed smendments
should send them to the Secretary, U.S.
Atomie Energy Commission, Washing-

ton. D.C. 20545, within 8
publication of this notice {n u;‘:'" Al
Rrcrstrz. Comments received m’:
period will be considered i1t vy,
ticable 0 do 30. but sssuranee
siderstion cannot be given .x“
to comments filled Within the %
specified. Coples of commenty g,
examined in the Commission's &

Document Room &t 1717 B s Mh-
Washington, D.C. Street g’

1. Section 50.34r» (il
Part 50 is amended %0 read a:tg;{."?l
§ 50.34 Contents of applications;

nical information <afety anajy.
port.'

(b) Each application for & eons
ticn permit shall include & .
salety snalysiz report. The repory shyg

2

(13

FR

cd

"I

iy

cover all pertinent subjects
paragraph (8) of this section as fyp,
as svallable information permits 1,
minimum (nformation 0 be fnclysy
shall consist of the following:

(3) The preliminary design of
facility, including:

(1) The principal design eriteris fo
the facility. Appendix A, “Genersl Desipy
Criteria for Nuclear Power Plant (xe.
struction Permits.” provides guidany
for establishing the principal desigq
criteria for nuclesr power plants,

-
2. A new Appendix A is
as follows:

sdded W

sInasmuck a3 the Commlssion Bad unde
considsration other amendments % | KX
(31 FR. 10891}, ths amencdment propomd
Deraiz would be & further revision of | 90M
{b) (3) (1) previously published for comment
in the Fromaai RESISTER.

ArrEXDIx A—OTNERal DEsoN CRITERIA FOR Nouciraz Powrz Praxt CowsTrucTion Poacs
TAXLE OF CONTENTI

Group ead sitle Critsrion
Introduction Ne.
1. Overall plant requirsments:
Qusality StaadardSeeeccccoare-
Performance Standards...
Pirs b < ction
snpartng of 8y

mnmmnn‘-‘

Records
II. Protection by multiple fision product BasTiers:
Reacter Core

Suppression of Power Osclilations..

Overall Powsr Coeflictant

Reactor Coolant Prsasurs Boundary

Mont

IV. Raliability and taatability of protection SYSeLns:

Protection Bystems Rallabllity.

Protection Systams Redundsncy axd Indep

singls Fallure Definition

dencs

Sepanation of Protection
Protection Againat Muitiple
Emergency Power for Prot

snd Ooatrol INSTUMIRALIOn BYFileeececocanaes
Dizability for Protaction SyFtealsecccace- covver

. Systema
Demonstration ¢f Puncticnal Operabllity of Protection Syvtexs

['3-33-3-3-3.3° ERREZEEE BEeaen sswwe—

Protaction Systema Pall-S8afe Dedlg
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Crilerton
Group snd titls Na.
gesctivit eontrol:
1. mn’nu.ncy of Raactivity Control 2
Resctivity Hot Shutdown Capabliity. 28
Resctivity Shutdown Capadility. ]

gesctivity Holddown Capability.

pasctivity Control Systermns Malfunction
Msximum Resctivity Worth of Control Rods

ctor coolant pressurs boundary:

" Res Resctor Coolsnt Pressurs Boundary Capablilty
Resctor Coolant Pressure Boundary Rapid Propagation Fallure Preveztiob...
Resztor Coolant Pressurs Boundary Brittle Fracture Preventicfueececccmaee
Resctor Coolxnt Pressure Boundary SBurv#illaBet.ceeeeccecaae emeaeen canea=

eered Balety features:

'g_lnfm

Mizsile Protection

A. Gensrsl requirements for engineered safety features:

Enginesred Safety Features Basis for Design

Rellability and Testability of Enginecred Safety Festultfecoccncccacs
Emergency Powsr for Ingineersd Safety Features

Engiceersd Safety Fasturss Performancs Capabiiitye-cececcccocccoea
Kngiceersd Safety Faatures Componetts Capabilty e c oo
Accident Aggravation Prevention

2. Dmaerguacy cors cooling systems:

Imsrgency Cors Cooling Systemu Capadllity
Inspection of Imergency Core Cooling Systems
Tasuing of Emergency Cors Cooling Bysiems Componintlcemceccrmncna
Testing of Dzergeacy Core Cocling Systerns -

Testing of Operational Sequence of Knergency Core Coollng Systems..

Q. Containmaent:

41

Containment Design Basis

NDT Regquirement far Cootainment Material

Rezctor Coolant Presaure Bouddary Outside Contalnment.cececcncccs
Cortatnment Heat Ratnoval Systers
Containment Isolation Valves

Coptainment Leakage Rats Testing.
Containment Periodic Leakags Rates Testing
Provisions for Tsstitg of Penetrations

Provisions for Testing of Isolation Valves

D. Containmaent pressure-reducing

systams
of Containment Pressuret-Beduoing Systitisecccaccccrevee
Testing of Contalument Pretsurs-Reducing Syrtams. e evecccveoacee
Testing of Contalnment Spray dystems
Testing of Operaticnal Sequencs of Contalnment Prsssurs-Raducing

RZBZER=gE &35ss &R

[
=1

L Airclesnup systes:
Inspection

of Alr Cleaanup Systems
Testing of Alr Clesaup Systems Oomponenta
Testing of Alr CleaZup Sysiams.
TesRng af Operstional Sequencs of Alr CleaZuD BYSleDS..cewcecaneare

TIIL Puel and wasts me:

yste
Preventior, of Pual Btorage Criticality.

Fus! &a2¢ Wasts Btorage Decsy Hast

Fuel and Waste fitorsge Rad

Shilsiding

Protection Aguinst Racioactivity Relesss froam 8pent Pusl and Wasts StoTage...

IL Plant sSuents:

Coatrol of Relesiss of Radioactivity to the Enrironment.

§
il

E

£§ :
:‘; §
it

2 8e3z nen
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vantion of accidents which ocould a¥ect the
public health a2d satety or to mitigation of
thalr consequences ahall be idenufied and
wen designed, fadricsted. snd erected 0O
Quality standards that refect the MPoriance
of the safety function ©© be performed
Where geasally recoguized codes or stande
erds on dexign, miaterials, fabdbrication, and
i1napection aANe used, they g2l De identified.
Where achersnce to suchl 0Oles CT Siancards
does not sufSice O amure & QUAlltY product
in eeplng with the aafety function, they
shall be supplemented or mod.fied As neces.
2Ty, QUALITY ASFUTSICe ProgTAMS, test Pproce.
dures, and ilnspection acceptance leveis %
be usecd shall de ldentified. A showing of
suffictancy and spplicability of codes, KRand«
ards, QuAlity assuratice Programs, test proce-
dures. and inspection acceptancs levels used
s required.

Criterior 3—Performance Standards (Cate-
gory 4). Those gystams and components of
resctor facilities which ase essential w0 the
prevention of socidents which oould affect
the public bBealth zad ssfety or 80 mitiga-
tlon of thelr cotsequences shall be designed,
fadricated, and d to performance
standards that will exable the facllity to
withstand, without loss of ths eapadllicy
to protect the public, the additional forces
that might be imposed by matural phecoms-’
ens such AS sartiguakes, tornadoes, flood-
ing conditions, winds, ice, and other lceal
ste s2ects. The €mign besas a0 establialed
s34l relect: (8) Appropriate cousideration
©of the most severe Of thess natursl phsnom-
enA that have Deen recorded for the gits
and the surroucding ares and (b) an ape
propriate margin for withstanding focces
gredter than those Pecorded 10 reflect un.
certainties about ths distarical data end
thelr suitadility as & basis for cdesign.

Criterion 3—Fire Protection (Category 4).
Tha teactor facility alall De dasigned (1) w0
minimire ths probabllity of svents such a8
fires acd explosions and (3) to minimize the
potentisl eYecta of such svents tO salevy.
Noocombustidbls and Ars resistans matarials
ahall be used whensver practical throughous
the factlity, particulsrcly iR 4Tesd contaln.
ing eritical partions of ths factlity auck &3
contatrment, control room, tnd components
of exgineered safety features.

Criterion é—~Jharing of Fystems (Category
4). Reactor facilities shall not share sys-
tema o components cnless It s ahown mie~
ty ls Bot topaired By the sharing.

Crizerion $-—Records trements (Calee

ODETALCr Or under it3 contul taroughout the
Ufe of the reactor,

II. ProrzoTion ay Nurrore Fisiow Paoo-
veT Baxxrmes

Criterion é—=Reactor Cors Derign (Cste-
gory 41. Tha resctcr sore shall be dasigned
0 function throughout its dexign lfstime,
without exceeding accsplsdls fusl
Umits which Davs besn stipulated and fustls
a4, The ocra design, togetlar with reliadle
process azd dacay Beat removal systams,
ahall provids for this eapablliity under all exe
pected conditicns of acrmal operation with
Appropriats marging for uncertaintiss end
for transient mituations which can be antie
cipated, inctuding the sfects of the lom of
po to rectrculation puipe, trippleg out
af & turbing gsnernior set, tsolation of the
reactor from its primary hest siok, and loss
0!&:105:1:0?0".

Criterion T—~Rupression of Power Oscilla-
tions (Cetegory B). Tha eore fmign. togetder
with reliadbles controls, ghall ensure that
power oscllatiorn which ectld ceuse dam-
afe i1z excess &f sccoptable fual damage
Uits are Bot possible or can be resdily
suppressed.

FEDERAL REGISTER, YOL 32, NO. 132-wTUESDAY, JULY 11, 1947
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terion $—Overcll Pouwer Coeficient
wgm 5). The resctor aball be designed
at the oversll powsr coeZclent 8 ths
operatinf raage shall not be pesitive.
Criterion $—Reuctor Coolant Presyurs
Boundary (Category &£). Tha resciad coolasnt
pressure boundary ahall bs and
constructed 0 as 10 have an exceedingly low
probabllity of §Tots rupsure or significant
! warcughout ita design lifetima.
Criterion 10—Containment Category Al
Containment sbsll be provided. The oOB-
tainment swructure shall ds designed to sus~
tain the initisl effects of gros squipmsent
failures, such as & largs cooisnt boundary
Break. w1tEous loss of required integrity and,
together with othsr enginesrsd safety fes.
tures as D8y be Decessary, o retain for a4
long as the situstion requirss ths tunctional
capability to protect the public.

III. NUCLEAR AND RADUATION Coxteols

Criterion 11—Control Room (Category B,
The facility shall Be provided with & control
room from which actions W maintals sefs
operstionsl statua of the-plant can dDe code
trolled. Adsquate radlation protction shall
be provided to permit sccesd, sven under ss-
cidsnt copditions. & squipment 18 the COB-
trol Toom Or other arend &S necessary to shut
down and maintaia safe eonwol of the facili-
ity without radistion sxposures of personnel
tn excess of 10 CTR 30 Umits. It absll be pos-
sibls to shut the resctoe down and msibe
wnttmtmceonmuonu’wcmwmc
control room ts 1ost due to B¢ or othes cause.

Criterion 13—[nstrumentgtion aend Com-
trol Systema (Cstegory 2. Instrumentation
and controls ahall be provided as required 0
monitar and maintaln vaTisdles within pre-
-~ribed operaticg ranges.

. ‘riterion 13—Tission Process Monitors ané
\ itrols (Category Ei. Means shall be pro-

sd foc monitoring end MANTAIDIDG OB~

wol over the fsxlon process throughout cote
iife and for all soaditions that can resiane
ably be saticipated to cause wuriations (o ree
activity of the core, such as indication of
position of control roda sad concentration of
soluble resctivity control polsons.

Criterion 1é~—Core Protection Systems
(Category B). Cots protection systems, to-
gether with associsted equipment. shall de
designed to act sutomstically o prevant oF
to suppress conditions that oould resuit 1B
exceeding scceptable fuel darasge lmita.

Criterson 15—Ingineecred Safety Festures
Protection Systems (Category ). Protection
systems shall be provided for sensing accl-
dent situstions snd isitisting the operation
of necsisary engineered sAZEtY fealUTes.

Critenon L6-—Xoniforing Reactor Coolang
pressure Boundary (Csategory B). Means shall
be provided for monitaring the reactor coole
ant pressure boundary w0 detect leakxage.

Criterion  17=Momnitoring Radioactivity
Releaser (Cstegory B). Means shall be pro-
vided for mogitoring the containmant aie
mosphers, the faclitty eftuent discharge
paths, and the facility environs for radio-
activity that could be released from mormal
opsrations. from anticipated transienta, and
from sceident conditions.

Criterion 18—Monitoring Fus! and Waste
Storage (Cesegory B). Monitoring and
alarm ntation shall bs provided for
fuel anad Wastd mwdhudxmxum!a
copditions that might contributs %0 losa of
continuity in decay Rhest removal &nd
redlation exposured.

IV. Reaxnery AwD TESTAIRIIY OF
ProTICTION BISTEMS

; Criterion I$—-Protection Systeme Raliadil-
\/av {Catergory B). Protacticn shall
be deaigned for bhigh functionsl rellability
a4 1n-service teatability exnIensurats with
the salety fanctions wo be pertormed.

FEOERAL

PROPOSED RULE MAKING

Criterion 20—Protection
dundancy and I {Category B).
Recunsgarcy sad indepesdence desig=sdt D

gysiems shall be suffcient t0 a8~
froee

Systems Ra-

protection for each protection function to be
served. Differsnt principled shall be used
where necessary to achisve trus independ-
eacs of redundant {nstrumentation come

pocents.
Criterion  2]—=Siagle Fetiure Defnition
(Category B, Multiple falluses resulting

from & 3ingle event sbhall be tWeated &3 &
single fallure.

Criterton 22—Separetion of Protection snd
Control Instrumentation Systems (Catepory
B). Protection syatems s2all be ssparated
from control inswrumentation systems to ths
extent that fallure oF removal from ssTvics
of say coawol {nstrumentation Sysiem
component of chatnel oc of thess common
to coatrol lmszumsntaton &nd protection
circuitry, leaves intact & system sstisfying
a1l rsquirements for ths protectioR channels.

Criterion 23-=Protection Agsinst Multiple
Dusability for Protection Systema (Cetegory
2). The sfecta of adverse oonditions to whick
redundant channels or protection systems
might be exposad B common, either under
norma! eonditions or those of s sccidsnt,
anall pot result to loss of the protecuion
tunction.

Criterion 24—EmeTpensy Power for
tection Systems (Calegory B).In the svent of
loss of sll offsits power, sufictent alternils
sources of powsr shall be provided © perut
the required functioning of the
systems.

Criterion 25—Demonatration of runctional
Opersbdility of Protaction Systems (Category
B). Msans shall be inciuded for testing pro-
taction while ths resstoc is in Operde
tion to demonsirsta that BO faliure or losa
of redundancy has occurred.

Criterion 36—Protection Systems Fail-3afs
Design (Category B). The protection sysrlams
£a1l Into & safs state OF

, tostrument sir), o sdverss
envirenments (eg. ertreme heat of cold,
fire, sieamn, OC Waler) &T8

V. RzacTIvITT CONTROL

Criterion 27—Redxnlzncy of Reactivity
Control (Catagery 4). At loaat vwo todepend-
ent resctivity contrel syztams. prafanably of
¢i1%arent principles. shall de

Criterion 3$—Reactizity Bot Shatdown Cé-
AS least two of the
od adhall iR~

or Dot cperating condition, insluding
resulting from power changes, suficiently
fast to prevent exceeding acceptable fusl
damsgs Umita.

COriterion 29—2Reactivity Shatdoun Cepas

marging
mmmﬁotmmdocﬁnocnamm
when fully withdrawn shall be

Criterion 30—Reactivily
ity (Camml).“wmdmmo
trity ocontral tams
uwbudmmulmmmmb
eritical undsr &ay conditions with appropcis
ste marging £or cOD

Critenion X1—Reactivity Con;
Melfunction (Cetegery PO g
eontrol lnun:: anall b..)' Tha
tng any single malfunction,
placned cootinuous Witharawal (po0 W
fon) of & oconwol rod. Without oo he,
peactivity transient whick oould
axceeding acceptable fual damagy

Criterion 32-—=Nezimum Reactiy
of Control Eods (Category 4). Limyy, ©
inetude cotsidersble MArgin, =y :‘ »

pou“ ntisl effects of 8 sudden or
reactivity canBoOt (&) rupture
coolant pressure DOUNAATY o (b) :;‘:‘"q
core. [tg suUppOTt structures, or eu.,“
{ntarnals sufficiently O IMPAlr thy of
pess Of emergency core cooling. .

¥1. RracTot COOLANT PRISIULX ‘amm

Criterion 3}—Resctor Coolant
Boundary Capability (Category &), Ty,
bounc e

f

ot such a8 rod sjection (unleas
by positive mechanical means), rod Gropoy
or cold water addigiom.

Criterion 3é=—Resctor CoSlont Presms
Boundary Rapid Propagation Fedure Preven.
tion (Catsgory 4). Tha resctor coolant prw.
sure boundary ahall be designed to finimy,
the probaditty of rapidly propagating wm
fallures. Consideratios aball be gvaa (A w
the notch-toughness properties of materuy
mws:wmouppcmmumamm
anaition eurve. (D) o the stats ol wm ¢
matarisls under static and tracsient load.
ings, {0} to the quallty control specifisd fur
materials and componant fabrication 1o limn
gaw sizes, and (d) to the ovixKons for eu.
trol aver secvios temperature and irradistiog

which may require operstieaa
restrictd

ons.

Criterion 35—Reactor Coolont Presrwry
Boxndary Brittle Fracture Prevention (Cnte-
gory 4). Under oconditicus whers yeastor eocl.
&St pressure boundary system COMPOBILY
constructad of farritic materisls may e
jected to potential loadings, such 1 8 e
activity-induced loading, servica empay-
turss shall be At least 120° F. abovs th a

temperaturs €

snergy relssss is
plsatic defarmation or 60° F. above the NUT
temperature of the component material L
mmmwuumuww-
absorbed within ths elastc sthain ey

range.

Criterion 36—Reactor Coolaxt Prexsn
Boundary Surveitlance (Cotegory 4). Raastx
coclant pressurs boundary eomponenta sbal
havs provistona for inspection, testing, asd
survalllance by approprists means 10 se
the structural and lesktight integrity of
Quring thetr sarvisd
mamrurmmwxml.smwﬂ
survelllsnce program conforming wisk
ASTM-E-185-68 shall ba provided.

v ENCOETRID SAFTTY FEATURES

. Criterion 37—Laginsered Sofety Features
Baris por Destgn (Category 4).
safety features shall bs provided in ths B-
uuwwbuxnpmmmwm&bym
ocrs design. the reslter eoclant praasy
boundary, and their protection systems. M
s minimum, such enginesrsd safety foatwrs
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esigned to cope with any iizs ree
oo :.f.;; pressure boundary breax up o
.‘“"mdum the eircumfersntis] rupture of
ol tpe 1o that boundary sasuming unobde
827§ disenarge from Dot ends,
"’2.',4 38—ReltaPiiity end Testability of
seered Sefety Features (Category &). All
ne eerec SAfety festures shall be designed
oS0 bigh fupetioal reliability aad
v P,musuhm:y. In detarmining the sult-
wed? T30 s facility for 3 proposed slte, toa
$PUItT o rellance upon and acceptacce of
68T perent and eng:deersd safety sforded
@ L systems, including engineersd safety
v \ures. Wil be Lnfuenced by the koown acd
my mocsirated performance capabllity and
134 Tilty of the systems. and by the extent
pel the operability ef such systems can
ot sand lnspected where sppropriate
:"m“ tze lifs of the plaot.
criterion 38— mergency Power for Engie
cred Sejaty Features (Category 4). Altare
M power sysiems shall be prowded and
» ol Witk sdequste independency, fe-
indsscy, capacity, and tastability to permit
‘, functioning required of the sngincersd
wltty fearures. Az s mintmum, the onsite
o7 STStA And the offsite powar syatem
KL sach. indepandently, provide tnis ca-
pcity saTuming & Iallure of & Engls active
mpOSent 10 sach power syswm.
oriterion $0—Missile Protection (Cstegory
1). Protectisa for safety featured
ssall be provided sgainst dynazic eZecta and
that might result from plant equipe
gent failurss,
criterion  41—Enpineered Safety Features
prrformande Capabdility (Category 4). Ezgl-
goered safety festurss such a3 exmargency
cze coolicg and containment Best removal
sams aball provids suflclent performance
aplllity to sccomumodsate partial loss of
cstalled eapsaeity and still fulfill the re-
quired safety function. As & mleimum, eich
amgiacered safety featurs shall provide this
required safety funetion sssuming & fallure
o & gingle active sapocent.
criterion ¢i—Enginecred Safety Fectures
Components Capadility (Category 4). Engle
geered asfety featurss shall de designed &0
@it the capabliity of each component and
srem to perform i3 required function is
act tmpaired by the efecta of 8 Joss-of-coal
1nt accidens,
Criterion 43—=dccident Agpravetion Pre.
seation (Cstepory 4). Ingizeered safaty fes~
wres shall be designed 30 that any action of
Lo engineersd safety features wilich might
accentusts the sdverae aiter-affects of ths

tems Capadlity (Cazegory 4). At lesst two
oors cooling sywtems, preferably

wpabllity for scoomplishing abundant ernar-
gency core eooling, khall be provided. Fach
oore cooling system snd the cors

0

amounts for all aizes of breaks in the reactor
tolaat pressurs boundary, inciuding the
double-ended rupture of tts largest pips.

performance of each emergency oocs
«oling system shall be evaluated conserva-
Arely in sach ares of uncertainty. The sys-
tema ghall not sbhare sotive compoaents and
122l pot share other features O COMpoOnEnts

1t

of the
«xponent does Lot {nitiats o loss-of~conlant
Mrident, and (¢) capebility of the shared
fmire or eomponent to perform (s required
11 pot tmpaired by ths sffecta € &
lom-of-coolant sccident and i not lost duze

FEDERAL
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ing period
quired following ths sccident.

Criterion 45—lmapection ¢ Emergency
Core Cocling Systems (Category A). Design
provisions sball be made to facilitate physieal
inspection of all critical parts of the emer~
geRcy cors cooling systems, including reactor
vezse) intercals and witer injection norzles.

Criterion $8—Testing of Ermergency Core
Cooling Systems Components {Category 4).
Deszign ons shall be mads 80 that
active components of the emergIncy oore

Systems, such Az pumps ARd valves.
can bs tested periodically for operability and
required functiocsl performance.

Criterion 47—Testing of Emergency Core
Cooling Syitems (Category 4). A cupability
shall be provided to tast periocioally the
delivery capability of the emergency ocre
cooling Eysiemi At & location As close to ths
cote as is practical.

Criterion 43—Testing of Operationsl Se-
quence of Zmergency Corg Cooling Spstems
(Category 4). A capability shall be provided
to test under ococnditions &z c¢lose to desiga
a3 practical the full operational sequence
that wouid bring tts emergency cors oooling
systexms (nto action. inclucding the transfer
13 slternate POWEr SOUrces.

Criterion (S5—Conteinment Derign Baris
{Category 4). The cottainment struchure,
Lneluding sccess openitgs And penetrations,
2nd 4T¥ DECESSATY containment heat removal
systemns shall de designed so that the ocone

presrures tempe
the largest credible eneryy relesss following
B Joss=~0f-coclent sccidsng, including s sole
gdernble margin for eZocts frOm metal-water
or othar ehemical teactions that could occur
as & consequense of fallure of emergency
oore oooling SYSEInS.

Criterion §0—NDT Requirement for Cone
tainment Matsrisl (Category 4). Principal

terials exposed

hall be selectad 830 that thalr lemperstures
undsr aormal opersting and tesing condi.
tors ars £ot jess than 30° P, Dil cuc.
tility transtition (NDT) texmperaturs.
Criterion $l-—=Reuct Coolant Presrure
Ooutside Containment (Celagory

BeCesIsry pro
%0 protect ths health and safety of the publie
in case of an sccldantal rupture 1o that part.
Determination of the appropriateness of fes.
tures such &s lsolation walves and sdditional
contalnment shall includs eonsideration of
the snvironmaental and population conditions
sarrounAding the site.

Criterion §3—Contatnment Heat Removal
Zystems (Category 4). Waers active heat o=
moval gystems are peedsd undsr sccidsnt
oopditions tO Prevent exceeditg COntAin.
ment design pressars, at least Swo systemma,
preferabdly of diferent principles, sach with
full espacity, shall be provided.

Criterion $}=Contamment  [Isolation
Valves (Category 4). Peostrations that re-
quire closurs far ths ecutainment function
shall be protected by redundsnt valving and
associated apparstus.

Criterion bé—Containment Lesksge Rats
Testing (Category 4). Containment ghall be

B3O that &D integrated leaXags rats

s suffictent period ¢f tima 10 verily Ita cone
formance with required perfarmance.
Criterion §S—Containment Pericdic Leak-
gpe Rate Testing (Category 4). The eocntaine
ment shall bs designed sc that integrated
feakage rats testing can Be dons periodically
st design presrurs during plact Nfetims.
Critericn BS8—Provisions for Testing of
Penetrations (Csiegory 4). Provisicns ghall

10217

be made for testing penetrations which have
resilient seals or expansion bellows to

leak tightness to be demonstrated at desigs
prassure at any time.

Criterion §7—Provisions for Terting of Iso-
ktion Valves (Category 4). Capability sball
be peaviced for testing fustetional operabil-
Ity cf valves and associsted spparatus msen-
tial to the containimert function for estade
lishing that no failurs has occurred and for
determmining that valve leakage doss not
exceed scceptadble Umits.

Criterion 3-=Inspection of Contetnwuns
Pressure-Reducing Systems (Category &),
Design provisions shall de made 10 faclltate
ths periodic physical inapection of all tmpore
tant components of the contalarment prese
surs-recucing systema. such as. pumps,
valves, spray nozzles, torus, and sumps.

Criterton §3—Testing of Containment
Pressure-Reducing Systems Components
(Category 4). The coptalnment pressurs-re=
duecing systams shall be designed so that
active componsnts, such a8 pumps and
valves, can be tested periodically for opere
ability and required functionsl performe
snce.

Criterion $0=Testing of Contsinment
Spray Systems (Ceatepory A). A capability
shall be proviced to test periodically tne
dalivery capablility of the containment Spray
systemn 3t a8 position &3 ciose to the spray
oorzies as i practical.

Criterion 8l-—Teiting of Operational Se-
quence of Containment Pressure-Reducing
Systems (Category 4). A capability sball da
provided 10 test uznder condiulons i closs
to the design &5 practical the full operational
sequence that would bring the ecntainment
pressurs-reducing systams into sctiog, iSe
cluding ths wWansfer %o allcoste power

scurces.

Criterion $)—Inspection of Air Clegnup
Systems (Cctagory 4). Design provinions ahsll
be made to facilitate physical lnapection of
sll eritical parts of containment air elsanup
systems, such as, ducts, fliters, fans. and

Criterion §3—Testing of Air Cleanup Sys-
tems Componenis (Category A). Design pro-
vigions ghall De made 20 that active compo-
nents of the air clennup systetns, such &3
fans and dampers, can be tested perioctically
for operabllity and required functionsl] pere
formance.

Criterion §é—Testing of Air Cleanup Tyse
tems (Category 4). A capabllity shall be
providad for in altn periodic testing and
surveillance of the sir ¢leanup systems o
ansure (a) fitar bypass paths have Bot
developed g8t (b) fiter and trapping mste-
&nmu :sn not deteriorated beyond scesptable

Criterion §5—Tasting of Operetional Se-
quence of Atr Cleanup Systems (Catsgory 4).
A capadility shall be provided to test under
conditicns as ciose $0 design as practical the
full operstional sequence that would bring
the alr cleanup systems 1AtO action. include
ing the transfer 10 altarnste Power sources
sad the design air flow dellvery capabllity.

VIIL PoxL AwD WASTE 870RA0K BYSTING

Criterion #6—Prevention of Fuel Storsge
Criticality (Category B). Criticality in new
and spent fue! storsge shall be preventad by

yiical systems o processas. Such means
a8 gectaetrically safe configurstions eball Be
sxphasized over proceduril ecatrols
Critericn §7—Fxel end Waste Storege De-
cay Heat (Category B). Reliable dacay hsat
removal systems shall be designed W prevent
damage to ths fuel tn storage fzcllities that
eould result Lo radicactivity releass $0 plant
cpersting areas o ths public envirous.

Criterion €3—Fusl end Wasts Ztoreje
Rediation Ehtelding (Cotegory B). Bhlelding
for rsdiation prptection sball be provided o
the dasign of epent fual and wasts swrage
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facilities ax recuired to mest the raquire-

Crizerion ($-—Protection Ageingt Radio-
sctivity Release From Spent Fuel and Wests
Storage (Cstegory B). Containmsrt of fual
24 wasta £:0rage ihall be provided U sccie
dants could lead 10 relesse ¢ uodus aAmounis
of radiosctivity to tbs public envirors.

IX. Praw? Lrr.UINIS

Criterion 10~=Control of Relesses of Radio~
activity to the Environment (Category B,
The facility desig= s2a3 Include kBose means
Decessary tO MAINTAID conirol over the plant
racicective elueats, whelber gaseous, Uquid,
o solid. Appropriats holdup eapecity skall
be providad for retsntion of pasecws, liquid,
cr solld sflusnta, perticulsrly wiers unfa-
vorabls environmsntal eonditions can be ex-
pected 10 require operational limitations
wpen 15 relssss of radicactive eBuents %
4 savironment. In all cszed, the desiga for

(Sec. 161, 68 Stat. 043: 42 US.C.2201)

Deted at Washington, D.C.. this 28th
day of June 1967.

For the Atomic Energy Commission.

w. B. McCooL,
Secretery.

[FR. Doc. 67-T801: Fled, July 10, 1947;
0:45 axx.]
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1903, as amended the
1505, as smended,
¢. 1861, and the
2, 1963 (21 USC. 111118,
17, 120, 131, 123-128, 1340,
! Code of Federal

)
Dy

Tad the following respects:
251183,
1w the

the reference to the State of
introductory portion of para-
obie u:,) ang paragraph (e) (9) relating
7325 giate of Ohlo are deleted.
bt 23 Stat. 32, &s amendsd, secs. 1.
as amended, seas. 14,
1285, 3 smended 8. 1, 15
8 axa 11, 78 Bt 130, 133; 21
Wi, 112, 133, 114g, 133, 117, 130, 131,
p3C M iap, i3s3 PR 36310,
)
gpective date. The foregoing amend-
pest ,h:u become effective upon issue
2 rtion of
amendment excludes a portion o
”én County, Ohio, fram the zreas
w—,:.'.med bacause of hog cholera.
,‘:g:m. the restrictions pertaining ta
e intesstate movement of swine ana

Tts smendment relleves certain
restrictions presently imposed but no
woger deemed necessary to prevent tha
of bog ctolers and must be made
edective immedistely 10 be of maximum

i

Departmert. Accordingly,
sdzinistrative procedure provisions in
$ UA.C. 533, it 1s fourad upon good cause

practicable gnd unnecessary, and good
e is found for making it eJective jess
than 30 days after publication in the
Fonul RrsmsTrx.

Doze st Washington, D.C., thls 1éth
dsy of February 1871.

¥. J. Muiexmax,
Acting Administrator,
Agriculturel Resegrch Service.

{FR Doc.71-3380 Piled 3-19-71:8:40 am]

{Docket No. T1-836)

PART 76—HOG CHOLERA AND
OTHER COMMUNICABLE SWINE
DISEASES '

Arsas Querantined

Pursuant to provisions of the Act of
May 23, 1834, a¢ amended, the Act of

" RULES AND REGULATIONS

February 3, 1503, as arcended, the Act
of March 3, 1908, ss amended. the Act of
September €, 1961, axd the Act of July 2,
1962 (23 US.C. 111-113, 114g, 118, 117,
120, 121, 123-126, 134, 134f), Part 76,
Title 8, Code of Feders] Regulations, re-
strieting the interstats movement of
swine and certain products because of
hog cholera and other communicable
swine diseases, is hereby amended in the
following respects:

In § 762, in paragraph (e)(13) relste
ing to the State of Texas, subdivision
(xvi) relating to Smith County iz deleted,
and new gubdivisions (xxil) angd (xxiii
nmunn: 0 Bexar County are added to
read:

(1)) Tezos. ® © ¢

(xxi1) " That portion of Bexar County
bounded by a line beginning at the junce
tion of Interstate Highway 410 and
Parm-to-Market Rosd 78; thence, follow.
ing Farm-to-Market Roed 78 in-a northe
essterly direction to Farmeto-Market
Road 1518; thence folowing Farme-to-
Market Road 1518 in a southeasterly and
then socuthwesterly direction to US,
Highway 87; thence, following US. Eigh.
way 81 io a northwesterly direction to
Intersiate Eighway €10; thence, {ollowe
ing Interstats Eighway 410 in a porth-
westerly direction to fts junction witk
Farm-to-Market Road 18.

{xxill) That portion of Bexar County
bounded by & line beginning xt the junce
tion of the Bexar-Medina County lUne
and State Highway 18; thence, following
State Highway 18 & a southessterly di-
rection t0 Farm-to-Marke: Road 471:
thence, following Farm-to-Market Road
471 in & southwesterly and then porth-
westerly direction t0 Farm-to-Market
Road 1957; thence, following Farme-to-
Market Roagd 1857 o & southeasterly and
then southwesterly direction to the
Dexar-Medina County lipe; thence, fole
lowing the Bexar-Madina County Une in
& northerly direction to its Junction with
Btate Highway 16,

(Becn. 41, 23 Btat. 27, sz amended, secs. 1, 2,
32 Btat T51-TW1 &2 amandad, secy. 1-4 33
Blat. 1364, 1268, a3 ameiited, soc. 1. T8 Bt
431, s0cm. 3 azd 11, 76 Btal. 130, 132; 31 UA.C
111, 112, 113, 114¢ 115 117, 130, 121, 123-138,
134D, 1348 9 PR. 16310, & amended)

Efective date. The foregolng amend-
ents ahall become effective upon issu-
ance.

Tke amendmenty guarantine porticns
of Bexar County, Tex., because of the
existence of hog choiera. This action s
deemed necessary to prevent further
spread of the disease. The restrictions
pertaining to the interatate movement of
swine and swine products from or
through quarantined sress as contained
in § CTR Part 76, as axended. will apply
to the gquarantined portions of such
county.

The smendments also exciude & por-
tion ¢f Bmith County, Tex, from the
areas quarantined because of hog cholera.
No areas tn Bmith County, Tex., remain
under the quarsntine, Therefore, the re~
strictions pertaining to ths i{ztersiats
movement of swine and swine products
from er through quarantined aresas as

Reference 13

anew

Vs 5 ]

contained in § CFR Part 76. as amended,
will not comply o the excluded ares. but
will continue to apply to the quarantined
aress described in § 76.2(e) . Further, the
restrictions pertaining to the interstate
movement of sTine gnd swine products
{rom nonquarsntined areas contained in
said Part 76 wll apply to the ares ex-
chided from qQuarantine,

Insofaras the amendments Impose cer-
tain further restrictions necessary to
prevent the interstate sprezd of hog
cholers, they must be made effective im-
medistely to accomplish their purpose in
the public Interest. Insofar g3 they fe-
lUeve restrictions, they should be made
effective prompily o order to be of max-
imum benelt to aflected persons.

Accordingly, under the sdministrative
procedure provisions iz § US.C. 553, 1t
11 found upon good eause that notice and
other public procedure with respect to
the amendments sre impracticabdle, un-
necessary, snd coptrary to the public
interest, snd good csuse iz found for
making them efective less than 30 days
after publication in the Frosmar
RremsrrR.

Done &t Washingten, D.C., this 16th
day of Februsry 1872,
F. J. Mvixar,
Acting Administrator,
Apricultargl Research Service.

[FR Doc.T1-3338 Plled 3-18-T1;8:43 e}

Title 10—ATOMIC ENERGY

Chaopter —Alomic Energy
Cemmission

PART 50—LICENSING OF PRODUC.
TION AND UTILIZATION FACILITIES

Gensrc! Dasign Criteric for Nudecr
Powar Plants.

Bection 50.34(a) of Part §0 requires
that esch application for a constructicn
pernit tnclude the preliminary design
of the facility, The following information
iz specified for inclusion as part of the
preliminary design of the facility:

(1) The principal design criteria for
the facility

(11) The design basss and the relation
of the deaign bases to the principal de-
sign eriteria

(11) Information relative to materi-
als of construction, genersl arrangement,
and the sapproximate dimensions, suffi.
cient t0 provide reascpable assurance
that the final design will ecnform to the
design bases with adequate margin for
safety.

The "General Design Criteria for Nuclear
Appendix A to

require~
mwents fer the principal design eriteria
for water«cocled nuclear power plants
similar in design anad location 1o plants

- -

. o

FEIDIRAL RIGISTER, VOL 3§, NO. 33—SATURDAY, FIBRUARY 20, 1977 =

No. 38—pt.3—3



\_/';

\/

3238

for which construction permits have
been issued by the Commission. They aiso
provide guldance in establishing the
principal design criteris for other types
of nuclear power piants. Principal de.
sign criterla established by an applicant
and sceepted by the Commission will be
incorporated by reference in the cone
struction permit. In considering the is«
suance of an operiting license under
Part 50, the Commission wilkl require ss-
surance that these criteria have been
satisfied in the detalled design and eone-
" struction of the facility and that any
changes in such eriteris are justified.

A proposed Appendix A, “Geners! De.
sign Criteria for Nuclear Poxer Plang
Construction Permils” to 10 CFR Part
30 was published in the Frozzu Rremsrex
(32 FR. 10213) on July 11, 1887. The
comments and suggestions received in
response to the notice of proposed rule
making and gubsequent developments in
the technology and in the licensing proce
ess have been considered in developing
the revised criteria which follow.

The revised eriteria establish minimum
requirements for water-coocied nuclear
power plants similar in design and locs.
tion to plants for which construction
permits have been issued by the Commis.
sion, whereas the previously proposed
criterls would have provided guidance
for spplicants for construction permits
for 1l types of nuclear power plants. The
revised criteria have been reduced to 55
in number, include definitions of ime
poriant terms, and have been rearranged
to increase their usefulnmess in the 1.
censing process, Additional criteria de.
scribing spectfe requirements oz matters

roposed criteris have been
added to the eriteria, The Categories A
and B used to cheracterize the amounst of
information needed tn Safety Analysis
Reports concerning each ertterion have
been deleted gince additicral guidance
on the amount and detafl of information
required to be submitted dy spplicants
for facility licenses at the construction
permit stage is now included in § 50.34
of Part 50. The term “enginsersd safety
fesatures” has been eliminated from the
revised criteria snd’the requirements
for “engineered safety festures™ incore.
porated in the criteria for individual
systems,

Further revisions of these General
Design Criteria sre t0 be expected. In the
course of the development of ths revised
criteria. important safety eansiderstions
were Identified, but specific requirements
related to some of these considerations
have Dot as yet besn suficlently de-
veloped and uniformly applied in the
lUcensing process to warrant thsir in-
clusion in the eriteria at this time. Thetr
omission does not relieve any applicant
{rom considering thess matters in the
design of & specific facility and satiafy.
ing the npecessary safety requirements,
These matters include;

(1) Consideration of the need.to design
sgainst gingle fallures ¢f passive come
zne;tx In fuld eystems fmportant to

ety.

FEDIRAL REGISTER, YOL 35, NO. 35—SATURDAY, FERBRUARY
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(1) Consideration of redundarey and
diversity requirements for fimd systems
important to safety. A “system™ eould
consist of & number of subsystems esch
of which is separately capable of per-
forming the specified system safety fime-
tion. The minimum scceptable redim-
dancy and diversity of subsystems and
companents within g subsystem and the
required interconnecton and independ.
ence of the subsystems have not yet
been developed or defined.

(li1) Consideration of the type, size,
and orientation of possible bresaks in the
campeonents of the reactor coolant prese
sure boundary in determining design re-
Quirements to sultably protect against
postulated loss of coolant ascidents.

(iv) Consideration of the possibility of
fystematic, nonrandom, concusrent falle
ures of redundant elements in the design
of the protection systems and reactivity
cantrol systems,

In sddition, the Commission is riving
consideration to the need for develop-
ment of criteria relating to protecton
sgqainst industrial gabotage and protec-
tion against common mode failures in
systems, other than the protectiocn and

" reactivity control systems, that are im.

portant to safely and have extremely
high reliability requirements.

It is expected that thess criteria will
be sugmented or changed when tpecific
Pequirements related to these and other
considerations are suitably idsntifted and
developed.

Pursuant to the Atomic Ensrgy Act of
195¢, &s amended, and sections 852 and
853 of title § of the United States Code,
the {, smendment to 10 CFR Part
80 Is published as & document subject to
codification to be effective 50 days after
publication in the Feoruiz RecrsTzz. The
Commission invites all intsrested pez-
sons whe desire to submit written come-
ments or suggestions in eonnection with
the amendment to gend them to the
Secretary, US. Atomic Ensrgy Commis.
slo, Washington, D.C. 20545, Attention:
Chief, Public Branck, within
45 days after publication of this notice
to the Promaul Rrcosrrx. Buch submis.
sioas will be given consideration with the

view t0 possible ts,
Copiuotmmnsmbeenmxdm
the C. Document Room

tITITE sn'ae: NW., W

[ § - DC,
1. Bection wu(l)(:)ﬂmmnded
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structursl and leaktight integrity of 1ts coe
ponents, (32) the operibility and tae periorde
anics of the cTiYE componenta of the systex,
. and (3) thw operadbllity of the system: &3 &
vuolcwd.unﬁueowumuumwu-
sign as practical, tBe perfermance of the tuil
operational sequence that brisgs the syste
1nto operation for reactod shutdown and for
loss-of=coclant sccidents. ineluding operse
tion of applicable portions of the protection
system and the transfer petween mormal sad
emergency power sources.
v. Reactor Containment

Criterion S0—=Containment design  dasis,
The resctor containmeat struciure, includ-
ing sccess openings. penstrations, and the
containment hest removal systam shall be
designed so that the containment structure
and i internal compATtnents can sceome
modate, Without exceeding the design la2Xe
age rate and, with sufictert mArgizs, the

cident. This
tion of (1) the sfectz of potential energy
sources which have Rot beed includsd 1o the
determunation of the peak conditions. such
as epergy I steam genarstors and energy
from metal-water tnd other chemical rsac~
tions that may result from degraded emaer-
gency cors cooling fusctioning. {3} the Lm-
{ted experience and
able for defining accident phesomens and
containment responses, sod (3) the cone
servatiszs of the calculational model snd
toput perasieters.

Criterions $1-=Fracture prevention of con-
toinment presfurs boundcery. The resctor
containment boundary shal) be designed with
sufficlent MATEID tO ASUrE tR&Y under opere
ating, maintazancs, testing, and
sccident conditions (1) 1w ferritic matarials
behsve in & ponbrittie mannar sna (3) the
., probabllity of rapidly propsgsting fracture

s minimized The design shall reflect eoB~
siderstion of servics temperstures ang otuey
conditions ¢f the containment DOUNEAry b~
terial during operstion, maintensnos, teet-
ing, and % sccident oocditions, and
the uncertatnties in determining (1) mate~
rial propetin, (2)

PO~
gram, and (3) -periodic tasting st SOTTAID
ment design af the leskoigh
penetratiors which have reallient seals and
expansion bellows.

Criterion S¢—Piping syrtems penetrating
containment. Fiplng Systama penstraticg
primary resctor containmmant shall be pro-
vided with lsaX detectics. isclaticn, and eon~
talnment capsbilities Baving redundancy, Fee
lisbllity, and performancs eapadilities which
refiect the to safety of laolating
thess piping symtems. Such p systenas
shall be designsd with & capabllity to test
periodically the opersbility of tha isclaticn
valves and apparatus asd to deter=
mine L valve leakags 18 within scceptable
limits.

Criterion §5—Resctor coclant presrurs
boundary penetrating containmensd, Each
line that npm‘gmmmpm

cogtainmert is0lation valves as $Oliows, ude
1ess it can be demonstrated that the eone

RULES AND REGULATIONS

talrment lsolstion provisions for & specilc
class af llnes, such &S insirument lUnes, &re
scceptable on some othar deSzed basis:

(1) Opa locked closed isolation VAlve ine
de an@ cons locked closed iLsolation valve
outside containment; or .

(3] Ozne sutomstic isclation valve insids
and oze locksd closed isolstion valve outiids
contsinment; OF

{3) One locked closed isolation valve in-
side and ons sutomsatic isclation valve out-
side containnent. 4 sunple chack valve may
7ot be used &S the sutomatic isolation vaive
outside contalnment; o

(4) One automatic isolation valve inzide
snd ons sutomatie solation valve outaids
containment. A simple check valva Ay Do%
De used a3 the automatic isolsation valve cute
side contalnment.

1solation valves outside contalnment shall be
locsted &s closs 10 contalnment as prsctical
sn¢ upon loss of sctuating powsr, automstie
150istion valves ansll be designed to taks the
positios that provides greater safaty.

P

accidantal rupture of these lLines or of lines
connected to thexm shall be provided as
necessary to azsure sdequsts salety. Detere
minstion of the sppropristanem of these
requirements, such s Righer quality in
design. fabricationm, aad teating, addaiticoal
provisions for inservice inspectiof. protecs
tion SZAiLst mOre srvere catural phencenens,
and additional solation valves and ccowine
mect. shall netude consideration of tha p:z;
use

basis: .

(L) One lockad closed fzolation valre e
sids an2 ona locked closed iscistion valve
outside containment; oF

(2) One sutcmatic dation vaive mstds
ené ons locked cicsed tsulation valve oute

owtatte ponfalnmeTt; &

4) Ons sutomstie tsalation valve ioside

smd ane sutcomilc isclation valve cutsids

Mgmummmw

&mummmmmnm
eoztainment,

faolation valves outsids eontaiement shal
be Jocated af close 0 tis contalnmuant &l
ymﬁwmmmotmmpc'c.
mncmunmmmum
tc taks the position that prorides greater
satety,

Criterica §7—Closed

to contzol Miltably the releass of radioacunm
taterials 15 gasecus and liquid Bueey
aRd to bandle radioactive solid Wasles Dro.
duced QUTIRE DOCIMALl reactcr Operatiol. ta.
cluding soticipated operatiobal octuITences.
Suficient holdup capacity shall be provideq
for retention of gaseous and liquid efueny
contalnipg radicactive materialis. pariicu.
lacly whers unfavarable site environmental
conditioss can de expectsd to lmpose uan.
usual operstional limitatioss upes the re.
1eass of such sffiuents to the gnvironmest.

Criterion $1—Fusl storage snd handiiay
and redicactivity control. The fusl storsge
snd handling, radioactive waste, and other
sysiefns which IRAY contaln radioactinity
sball be designed 1o assure sdequate misty
undsr normal aad postulated accidest <on.
ditions. These systems shall be cesignect (1)
with & Capabllity to permit larpeciion and
testing of components Lmportans to salety,
(3) with suitsble shislding for radiztiop
protection, (3) With SPPropriate cOBIain.
ment, confinement, and MAltering systems,
(4) with & residual Beat removal capadility
haring reliadbility sod testabllity that re
fiects the tmportance 1o KEfety Of decsy heat
and other residus! heat remorval, and (§)
to prevens siguificant reduction ln fud
storage coolant inventory under accideat
conditions.

Criterion §3—Prevention of criticelily ix

prevented by phyzicsl systems or processes,
prefenably by use of grometrically eale

Criterion §3—Monitortng fuel end Kwaste
storage. Approprists sysiems shall De pro-
vided 1o fuel storsgr and radiocactive wists

and sssociated handling sreas (1)
1o detect congditions that may result in logs.
of residual Beat removsl capability and ez.
comaive radiation leveils ane (2) to initiste
sppropriats safety sctions.

Critsrion C£—Xonitoring rediocactivity re.
legser. Mesnig ghall be provided for monitore
icy the reactor containment atosphare,
Spaces confaining components for recirculss
tion of loss-of-coolant accident fulds, efine
Tt discharge psths, and the plant saviroma
for radicactivity that may be relessed from
normsl operstions, including anticipated
operational occurTenses, dnd from postulatad
sccidents.

(Sece. 181, 182, 63 Stat. D43, $33: & VAL
1201, 232)

Dated at Waskington, D.C. this 10

day of Pedruary 1071,

For the Atomic Energy Commisson

W. B. McCom,
Secretary of the Commizsion.

[PR Doc.T1-2370 Filed 2-18-T1;8:48 am]

Title 14—AERONAUTICS AND
SPACE

Chapter b=—Federat Aviction Adminhs-
trotion, Department of Transportation
[Dockat Ko, TI-TA-13; Azds. $9-1188]
PART 3%—-AIRWORTHINESS

DIRECTIVES,
Amarican Aviation Corp.

The Federal Aviation Agministration s
amending [ 39.18 of Part 30 of the Ped-
ersl Avistion Regulstions 20 as &0 {azoe
an alrworthiness directive spplicable t0
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UNION CARBIDE CORPORATION
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E ' September 6, 1967

Mr. HE. L. Price

Director of Regulsticn

U.B. Atoczic Energy Cammission
Vashingten, D. C. 20545 - . .

Dear ¥r. Price:

Subject: Review of USAEC "General Design Criteria for Fuclear Fover Flent
Construstion Permits” Federal Register, July 11, 1957 . -

= The subject document has been revieved by members of the staff of the
Fuclear Safety Information Center. Ve realize and eppreciate the great
wmount of work that your steff has done in bringing these criteris to

their presest form. We Participated irn the initiel review of the eriteris
Vben they vere issued in Eovember 1965 arnd ve ere pleased to have the oppar-
tunity to reviev this later versicn. Our corments are enclosed iz two parts:
(1) general comments which epply to the estire zet of criterie azd (2) - )
gpecific comments en the individusl criteria apd in 8 fev ceses cn sections
such as VII, Eogineered Safety Features. .

With & few excepticas, the scope of the criteria seems broad endugk end
generally wvell organized. We do have rether extensive comments on thoge
eriteria vhick deal with IProtection systems. A aifficult Froblen is that of
assessing reliebility. The "single failure criterien” iz en sttexpt to ree .
lieve thie situstion, tut 1ts erplication 43 subjective and it bags different
zeanings to different individuals, Another prodlem ares is that of the use

) rerformance of the protection systez. Problems guch as these mske the task

of vriting criterie and stendards quite difficult.,

Purtbher, the absence of clelr’deﬁnitions of terms, vhich to ZANY are
Tether loosely understood, cowld limit the effectiveness of the criteri
Ve feel that there is a critical need for these defiritions,




e

~ ' SO
J’ Cem .. N . - '..‘ -
Mr. B. L. Price © . . -2- . September 6, 1967

We again vish to commend fou for the sigaificant comtribution represented
by these criteria. If you bave questions concerning our comments, wve will bde
gled to discuse them with you. . .

Sincerely yours,

Uon B Erlly
’ihn’.fB. Cottrell, Direc 01{4_ )

~

e . " - - [Huclear.Bafety Informatiocn Center
" WBC:JRB:Jt
Enclosure : .
cc . A. J. Presgesky . ’ | C



o mdiea

BN
PRV

ek o»
N ~

1|Q

2.

3.

Ly
.

General Corments

L 4

-

The remificaticns of civil discbedience, riocts, strikei, sabotege, and
the like have rot even been mentioned. With this vast potential risk
iz mind, should not the physicel security of the plant be considered?

Since these criterie will be used by many groups vhose terminology is
not elveys (or even usually) in agreement, a set of definitions is
badly needed. For exsnmple - what ig & system, componsnt, engineered
safety feature, failure, redundancy, channel, surveillance, zonitering,
malfunctica, protecticn system, loss of coolent accident, etc.? .

Since "single failure criteria® are to be epplied to systems other than

.those for control (for vhich eritericn 21 is the definition), it is

extrenely important that they be clearly defined for all systems,
Since the introducticn uses the phrase "muclear resctor plent" vhy 18
the phrase "resctor facility” used in the text of several of the cri-
terie to mean the game thing? ) . :



——— e ————————— . —
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Specific Comments

Title - Gener&l. Design Criterie for Kuciear Fover Fleant COnst::u.cticn Permits

The title is really not sramatlcu.uy correct, since it ‘infers that ve
ere designing & "construction permit”. .

" Criterion 2 - Perfomance Stendards

1. Line T: Delete pertomance" gince thie could be coostrued as
applying to operating performance ozly.

2. In regerd to earthquakes the "sppropriete margin for vithstanding
forces grester than those recorded . . ." bhas nct been defined
here and furthermore it would be extremely difficult to do so at
least with cur present understending of earthquake phencmena.
Therefore, the criterion skould lt;te vhat constitutes an ede-
quate pargin.

Criterion L = Sharing of Systems ' oo

We egree with criterion L as it spplies to the muclear resctor plant but
it should be extended to apply te systems, sub-systems. and especu.ny en=
sineered. safety features. .

Critericn 2 = Racords Requirements .
1. Line 2: Should reed, "Records of the design, fabtrication, in-
spection, testing end constructiom of . . .." to be sufficiently
. inelusive. The performance of engineered safety features must
be determined as & datum for evaluation of subsequent tests re-
quired of the system. For example, criterion L6 states that

active components be periocdically tested tor Tequired perfor-
Dance.

2. Lige 5: Change "its" toc "his" to refer to the operator’s
econtrol.

Criterion 8 - Overall Pover Coefficient

For this entire criterion it might be better to say that "the reactor
shall bte designed 86 that either the overall pover cocefficient in the
pover operating range shall not te positive cr reliable controls which vill
eliminste or minimize the undesirable effects of a pcsitive pover coeffi-
cient shall bte provided, tested and proved effective.” .
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Criterion 10 « Containment

We infer frcm subsequent criteris that the pto’cectiozf systexz iz oot con-
gidered an engineered safety festure even though there sre reactors that de-
pend upon the protection systems %o wvork in order not to overstress the con-
tainment. ~ Thus, either "engineered sefety features™ ghould be defined to
inelude the resctor protective systex, i.e., scram functions, or this and
otter functiocns should be specificelly mentioned. We prefer the former wle
ternative. ’ .

Criterion ll « Control Roaom

The eirs of this criterich are certainly desireble but it is difficult -
1f not impossible to prove the criterion has been met. Eowever, sone clari-
fication ‘is needed, for example, if & fire in ‘s panel renders the controls
of scme emergency systexm inopereble, the eritericn cen be interpreted to
fean that two separete control rocms ere required. Is tbis the intent?

" Criterien 13 - Fissicn Process Monitors end Controls

) 1. Lizne k: Delete "throughout core life and" since it is redundant. ',

2. Tbe examples cited should either be deleted or augmented by a more
cozprehensive set including flux, hot spots, etc. -

. Criteria 1L and 15 - Core Protecticn Systems and Engineered Safety Features.

Thege criteria exemplify the fact that & more deteiled definitien of
containment snd engineered safety features needs to be included. One could
define the engineered safety features es {iacluding screm system, core pro-
tecticn system, etc., and thea.eliminate Criterion 1k,

Suzgested Critericn - Monitoring Engineered Safety Festures

We suggest that this criterion be inserted at this point: Imstrumesta-
tien shall be provided to monitor the performance of enginsered safety
features during the course of the accident azd to monitor tke condition of
the reector itself under these conditicns.

Criterion 16 - Monitoring Reactor Cooclant Pressure Boundary

Tbis criterion defines the monitoring that is necessary to prove compliance
witk Criterion 9. (Similar proof is required by Criterion 36) In cases of
thic nature croes referencing of criteria should be mede for the sake of

clarity. ’
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.Critericn 17 - Honitoring Radiocactivity Releases

. Thig eriterion was written to specify mozitoring to meet the lpecitica-
tions of Criterion TO vhich should be cress referenced here.

Criterion 18 = Monitoring Fuel and Waste Storege

. Specification of criticelity monitoring should be included in this eri-
terion; for exazmple, as by reference to 10 CFR, Part 70.3k.

Criterjoc 19 - Protection Systems Relisbility .

There is no guide for determining whether or not the functional reliabi-
lity and i{n-service testability is commensurate 'vith the safety functions
to be performed. Every designer could cleim tkat his system met this cri-
terion, and challenge a reviever to showv otherwise, Arguments sbout this
eriterion most likely will include comparisons to scmewhat similar protectiox
systems for somevhat linile.r nuclear power plants that have been reviewved
and approved. . _ '

This criterioo u'or.que'st'imble value and ve recommend its cmissien. -
4 set of rules for desigrning protectiocn systems would be more useful than o °
generel statement of desirable results. .

- Criterion 20 = Protectien Systems Redundancy and Independence

‘The critericn is not clear as to the extent of the effects of & single
feilure that need consideration. Apperently, considerations of effect are
to be limited to a component or channel « resulting in e severe limitstion
in the value of this eritericn. This is another example of a criterion where
definitiors are needed; for example, component, channel, and system need to
be defiped.

Criterion 21 - Single Failure Definition

A Judgment of the extent of failures caused by & single event hinges oz
credibility. First, there is ‘the probability of the initisting event, then

. -the probability of progressive feilures. A single event of uufticient nagni=-

tude will certainly prevent the functicning of the protection system. De-
tailed guidelines for describing the required independence of redundant equip-

- gent are needed. Examples are spacing between cables carrying redundant sig-
" aals, methods of separating electronic equipment  handling redundant signals,

pethods of isolating redundent logic devices which combine redundent signals,
ete, Unless more detailed information is given as to what is to be-considered
credible, this criterion serves little purpose.

. e -
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Criterion 22 - Separation of Protecticn and Contrel Instrumeateticn Systens

Thig eritericn apparently recognizes the need for separating protective
azd control instrmumentation but compromises this objective with the qualifi-
cations permitted. The net effect is tc permit the intimate intermingling of
the system that normally cperates the plant and the system that is intended
to afford protecticn. We strongly recommend that no exceptions be permitted
to the separstion of these two systens as the only effective means.to icsure
the vital integrity of the protection systen.

Both of these fystems in the nev and -larger reactors-are ccmplex. Despite

" the use of buffer amplifiers in sttempting to isclate the effects of feilures

in the two systems, the gystems are not independent vhen the same signals are

. coupled into each. Add{tionally, the cbjectives of cperation are nct those of

protection. When the two systems are intermingled, signal processing equip-
ment is invariably designed for cperating the plant rather than for protection. .
Izadequate contrcl demands that corrections must be made in the equipment to

" allow epereticn, but inadequate protection equipment may be discovered only

after their peed during an accident. Mixing of the two systems as elloved
by this criterion diverts design attention from the requirenents of protection
«c those of operstien. BSuch mixing also increases the protabllity that pro- -

" testion will be-lost as the result of a feilure in the control system that.

inftistes the mccident requiring protection. _

. The dasic -justificaticn for independence of protection and operaticn
systems, in our opinicn, {s the reletive esse with wvhich the protection funce
tion cen be assured vitk independence, and the great difficulty of realizing
such assurance vitk interdependence. We telieve it 4s easier to séparste the
gystems than to essure that their interacticns are harmless. We believe it

i3 easier to maintain independence than to insure, for the lifetime of the
plant, that deliberate changes or insdvertent alterstion of the cperaticn. . -
system will not sdversely affect the protecticn functlon. '

The dismal 1ist of accidents caused by design errors, and the much larger
1ist. of design errors caught before they caused sccidents, lead us to believe
that design errors vill contimue to occcur. Ve believe further that indepen-
dence of operation end protecticn is cne of the best defenses ageingt the
possibility ‘that & design errcor may cause an unprotected accident.

. It may be possible that for some combinstions of protection and cpers-
tiop instruments mo conceivable failure of the operation function involved

cen result in a situatien requiring action of the protection functioz imvolved.
To the extent that this can be proved, both initially and throughout reactor
lifetime, the particular interdependence cculd be acceptable. A hypothetical
example is the instrumentation used to messure and contrel the pressure of &
sealed containment enclosure. The-opereticn fumction is used principally to
provide a pressure differential between the inside of the containment and

‘the outside, and thus to provide & means for surveillance of the leakage rate.

- .
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The prctection functicn might be to initiate reactor shutdowvn, emergency
cooling, and isolation of process piping 1if & rise in containment pressure
should irndicate the presence of & gericus leak of potentinlly radicactive
fluids. It might be demonstreble that né failure whatever of this {nstru-
gentation could induce & substantial leak of radicactive fluid, in which
cese no real interdependence of coperation system and protectican system would
in fact exist.

- The btasis of the above example is the izpossidility that failure of the
operational function or equipment coculd ever, under any circumstances, lead
to &-situation where the protection functien would be meeded., Therefore,
sharing of equipment (common elements) between the protection system and the
cperaticn system could not lead to interaction between the two systems. It
is difficult to prove conclusively this lack of functicoal interaction. More
difficult is the problem of ensuring that this lack of intersction can and
vill be maintained throughout the life of the plant. Opereters are not de=-
signers; operstors ip charge of the plant at the end of ite LO-year life ere
oot the ones vho pay have discussed protection problems with the designers
at the beginning. Subtle considerations are gpt to be forgotten or ignored.
It is eary to forget that plant protection vas originally based on the im-

© possibtility that feilure of certair operation imstruments -could. result in e

need for protection-gystem function.

Criterion 2k - nnergency Pover for Protection Systems

Design requirements related to power supply include consideration or
both Criteria 2k and 26. There is an enomaly here in that Criterion 2% per-

" mits the protection system to requifre power to provide protection, vhereas

Criterion 26 requires the system to fall intc & safe or tolersble state on
loss of power. To the extent that Criterion 26 cam te met, alternste pover
sources become an econcmice or cpeuticna.l consideration nther thar being
pesded for safety.

Ceh,

Critericn 25 - Demonstration of Functiocnal dpenbil:lty of Protection Systems

We agree with the intent of this criterion but suggest that the wording
be changed to state ". ., . demonstrate ‘that zo failure causing s reduction
of redundancy . . ." rather than ". . . dexecnstrete that no failure or loss
of redundancy . . .". Some systems may have extrs elements wvhose failures
do not reduce the redundancy claimed for the system. .

Criterion 26 - Protection Systems Fail-Safe Design

This critericn places & requirement not only on the protection system
but on the plant as well., For example, 2 plant design could be such that
cpereticn of the protectica mechazism when not needed would be highly une
desirable. (An-fllustration is the closure of the steam stop valves in &

o om vl



.
. o AR
04 " @A N’ las mam asbie

POV RO % SR

PR TR YO

P AT T

P R

.
PRI
PPV IRPF S S UP SCTE 1 SN

e ] I N I I
oL .. R

e

Py

: -

BWR.) Criteriocn 26 requires the plent to be eble to accept cperation of the
protection systen vhen not needed, We believe this i{s & good objective and
wve support this criterion,

Sectien V - Reactivity Céontrol . < .

l.. The title of this section should bte "Reactivity Control for Reacter
Shutdown”.

2." This group of criteria should distinquish rore clearly betveen

" functions of reactivity control; namely, the dynamic reactivity
reduction process and the static holddown functions. The first
functicn must be performed at such times as in pover trensients
end loss-of-coolant sccidents with the objective of preventing

. exceeding "ecceptable fuel damage limits™ referred to inm Criteris

28 and 29. Margins expressed in terms of shutdown parameters
ere Iineppropricte and inadequate for the dynamic functien.

‘The relisbility with vhich each function zmust be carried out
. depends upon the seriousness of the censequences of failure of
that functien.

-

‘Criterien 27 = Redundsncy of Reactivity Control

This criterior is not clear. It does not state whether the two reacti-
vity control systems (1) should both be capable of .both incressing and
decreasing reactivity for cperation, or (2) should both be capable of fast .
shutdown, cr (3) should one be for fest shutdown and cne for holddown. We
recommend that the word "shutdown™ be substituted for "control" in this
criterion. These systems ghould elso meet the requirements of Criteria 28,
29, 30, 31, and 32, .

Criteria 28, 29, end 30 taken together indicate that one of the shutdown
systens is not required to cope with pogitive transients snd is essentially
. & gethod of obtaining reectivity holddown cepability. However, reactors

that must be shut down rapidly to allow the contairment system to function
peed tvo separate and fast shutdown gystems. A lingle fest or "primary”

. shutdown’ gystem together with & "holddown", or slmr. "gecondary™ shutdown
gsysten is rot satisfactory in this case.

Criterion 29 - Reactivity Shutdown Cepability

As gtated in cur comments on Criterion 27, some reactors require s shut-
down to &llow the conteinment to function. In such ceses, this criterion
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should require that two shutdown systexs be l.pplied... Each such system ghould
te capable of preventing an wnecceptable situation : B .

N
s .,
FHIE M

.

: This criterion carries s reference to shutdown margin that could well
<4 ‘be made & separste eriterion as the shutdown requirements ere s function of
v the number of rods, reactor opersting conditiens and function desired (e.g.s
4 reduction of nuclear power level or bholddown of the subcritical reacter).
-t Although ve have not eddressed curselves to these conditions in detail, ve
"'Q < . Yelieve that g margin much greater than the vorth of the most effective con-

trol-rod is needed for reactors having many rods.

,1 Criterion 30 - Reactivity Holddown Cepability
v In cases requiring thé reactor to be shut dcwvn {n order to schieve con-
- teinment, two of these systems should be required. See cozments on Criteris
27 end 29. : ’
\__ - Criterion 31 - Resctivity Control Systesis Malfunction

.

: This criterion ghould be expanded to include all feilures of the plant
operating system that are cepable of increasing reactivity. In particular °
thig criterion should not bte limited to the unplanned withdraval of only
one control rod since e feflure of the control rod operating system may nct
Ye restricted to the vithdraval of only one rod. All failures that may :

_ sffect the performance of the control rod operating system must be considered,
0f e more generel nature, all failures that can introduce reasctivity in-
creases zust be considered. In addition to control rods, there are coolant
temperature changes, and perkaps even void effects that need analysis.

A
PR ] T2 SR

Criterion 33 - Reactor Coclant Pressure Boundary Capability

[
Coammea -

We agree vith the intent of the criterion tut it is not clear vhat is
peent by "positive mechanical means” for preventing & rod ejection. A defi-
aition ig needed, . :

3

|
A
-3
i
§

3
2

Section VII - Engineered Safety Features

" With the exception of resctor shutdown syctems, all other engineered
safety features are discussed in this section. These are:! emergency power
system, emergency core cooling system; containment enclosure system, contain-
pent pressure-reducing system (including conteinment heat removal), end air
cleening systems. . - :

ATUNNDICES AR A

For each of these gystezs, there should be critex;ia. for design of the
system -and their compooeats as vell as criteris for testing and inspectiom.
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The objective of these criteria would be clearer if each systex vere treated
in separste subsections and the criterie for each vere set up in parallel
form. Thus, there would be criteria for the inspecticn and testing of
emergency pover system (pow covered in omly Critericn 39) &s vell as the
inspection and testing criteria for the other engineered sefety features.
Criterior 52, "Centeinment Heat Removel Systems," would be grouped with
Criteria 58-61 vith vhich it is generslly associeted. Such a rearrangement
raises questions on. other points of apparent inconsistancy, e.g. , Criterien

-60 is seen to be but a specisl case of Criterion 61, etc.

-

Criteriozn 37 - Engineered Safety Features Basis for Design

Agein s definition of engineered safety features is necessary. For ex-
emple, if the screm must vork in order that the containment not be over-
strecsed, then the scram system must be considered partof en engineered
safety feature. .

Criterion 38 « Raliability and Testability of Engineered Safety Features
We agree with this criterion. Eovever, its title and inclusion in

Section VII, both of vhich pertain cnly to engineered safety features, does
rot reflect its more genersl applicatiozns vhich include "inherent” as well

‘25 "engineered safety festures". It would more appropriately be included in

Section I.

Lfriterion 39 - meréency Pover for Engineered Safety Festures

A difficult point in the epplication of this criterion is that of re-
dundancy irn the offsite pover system. For example, a plent failure that
results in shutting off the electric generator drivez by the reactor could
produce the lose of all offsite pover. The probability of tkis consequential
loss of offsite power varies videly es & result of changes in the pover
system and of variastions in pover system load. As & result of this wide
variaticn in the reliebility of offsite pover, ve.reccmmend that this cri-
terica require that redundant and independent onsite pover systexm be re-
quired such that oasite powver alone be cepadle of supplying the needs of
the engineered safety features after a failure of a single active component.
{n the onsite powver system. We do not believe that the offsite power is

.really independent of the pover frem a main generator operated from the

reactor to be safeguarded. -

Criterion LO - Missile Protection

Analysis chall be made to'shov that fragments and components that could

be ejected from highly pressurized system's rotating equipment would not |
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impair the functicn of an engineered safety feature. Typical missiles re-
quiring analyses are such items as primary system valves, flanges, instumen-
tation, ete. When roteting equipment {s not completely conteined, such as

in s comerete wvault, s missile map should te provided for rotating equirment
(e.g., main turbines, pumps, etc.) , . .

Criterion L1 - Engineered Safety Features Performance Capability )

We agree vith thig critericn as far &s it goes. In particuler the de-
teiled requiremeats for the emergency core cooling system es conteined in
Criteriop Lb {llustrate the desired amplificaticn (bvut for that systezm omly). -
Thus, it could be generelized and added to Critericn 41 as follews: "The
performance of each engineered safety feature shall be evalusted conserva-
tively in each area of uncerteinty. The systems sghall not share active

. corponents and shall not share other features or compcnents unless 1t can
be demonstrated that (a) the capability of the shared feature or ccuponent
to .perforn its required function can be reedily escertained during reactor
operation, (b) failure of the shared festure cr component does not inmitiste
e loss-of-coolent accident, end (e¢) capability of the shared feature or
cooponent to perform {ts required function is not impaired by the effects
of & loss-of-coolant accident end is not lost during the entire pericd
this function ir reguired following the accident.”

Criterion L2 - Engineered Safety Festures Components Capability

We see no need to limit this eriterion to the loss-of-coclant accident
" and suggest that . . . "by the effects of & loss-of-coolant sccident” be
" changed to read "the effects of the accident for vhich the Zunction is
required.” '

Criterion L3 - Accident Aggravatica Preveation

It is not cbvious vhat purpose tbis criterion is interded to serve. If
sozething specific is in mind here it sbould be stated, i.e., are ve wvorried
about the core beconming eriticel again, or inducing a thermal shock, ete.

. Perhaps this should not even appeer here btut be in the general discussiom.

Criterion Lt - Emergency Core Cocling Systehs Capability

As poted in the discussion on Criterion b1, ve vould restrict this
eriterien to the first two sentences (having alresdy included the remeinder
of this criterion as & geaerel requirezent in Critericn L41). Eowever, a&s
we interpret tbe intent of these gentences, each of the two emergency cooling
‘gystems should cover the vhole renge of pipe breek conditicns up to the
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gaximm. To make this point clearer, it might be better to rephrase the
gecond sentence defiring the cooling system requirements as follows: "For
each size break in the reactor coolant pressure boundary, including the
double-ended rupture of the largest pipe, &t least two emergencsy core
cooling systexs, preferably of different design principles and each vith
¢ capability for eccomplishing abundant emergency core coolisg, shall be
provided.” s ‘

Criterion L8 - Testing of Operatiocnal Sequence of Emergency Core Ccoling
. Systems . _

We agree vith the intent of this critericn end suggest that in additiez
to "the transfer to alternate pover sources” the operation of the reactivity
control systez (vhich must shutdown the reactor and then provide holddown

iz the cold conditicn after the less-of-coolant accident) should be menticned.

Criterion L9 - Containment Design Basis

We agree vith the intent of this critericn but feel that the tollmrﬁzs
néed scme elaboration: E : :

Line 10: "Considersble Margin" should be defined in scme manner.

Line 13: What degree of failure of the ‘emergency core cooling system
. is assumed?

Criterion 50 - NDT Requirement for Containment Material

This criterie needs further clarificaticn. The temperature of the steel

. members in question under pormal operating and testing conditions should be

defined, i.e., the temperature of the component vhen the ambient temperature
i at its lowest recorded (or perhaps expected) value. Furthermore, the

requirement of NDT + 30° F has nc meaning in the eyes of the stress anglyst
although it has found gcme usage. ' This texmperature ig half vay betveea KDT
ard FTE and unless there is mdequate Justification of vhich we are unsvare,
ve recommend using KDT + 60° F vhich defines the transition, e.g., tempera-

* ture at which cracks won't propagate at stresses less than yield.

Criterior 51 - Reactor Coolant Presgure Boundary Outside Containment

The intent of this criterion is not clear. It vould eppear thet Criterioca
$3 vhich requires redundent valving would also cover reactor containment
coolent toundaries outside contairmment. If, however, it is intended to re-

_quire extensions of the containment, it should bte specifically stated. In
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ary event . . . delete "appropriste” and "es pecessary” in lines & and 5

end the entire last sentence vhich begins, "Determinasticn of . . .". These
vords do not materially ccatribute to the sense of the statezent of the
eriterion and therefore should be cmitted. .

R

Criteris 5k, 55, and S6 - Containment Leaksge Rete Testing, Contaimment
Periodie Leakage Rate Testing, and Provisicns

for Testing of Penetrations

Following the vords "design pressure” it is suggested that "defiped by
Criterica 49" be inserted.. :

Criterion S6

This criterion is pot sufficiently inclusive. The types of penetrsticns
whick should be tested should EOT be limited to the two that are menticned, tut
for instance should also include electrical pepetrations and piping penetraticns

- that do not require expansicn jolnts. The penetraticn testing is usuelly .

done &t greater than design pressure.

" Ciiterion 66 - Prevention of Fuel Storege Criticelity

We do mot urderstand the implication of "er processes” at the end of
the first sentence, mor do wve believe that it is.practical to depend upon
procedurel controls to prevent eccidental eriticality in storage facilities
of power reactors. Eence, the last sentence of this criterion should be
changed to read as follovs: "Such means as gecmetrically safe configuations
ghal) be used to insure that criticality cannot cecur.”

. Cpiterion 6T = Fuel and Waste Storage Decey Heet

To the extent that removal of decay heat {s & function necessary to
prevent escape of fission products, decay heat removel gystems should
be designed to the sane requirements for redundancy, inspectability, and
testability as engineered safetly features on reactors. This should include
facilities for supplying edditional coolent fluid in the event cof accidental

-less.
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ATOMIC ENFRCY COMMISSION
“AVERDMEST 70 10 CFR 30
CEXERAL DESICN CRITERIA FOR NUCLFAR POSER PLANTS

Reparet to the Direcror of Regulatien
by the
Directeor, PDivisicn of Resctor Standards

THE PROBLEK
1. Tc consider publication in effective form of & amendment to
10 CFR Part 50, "Licensing of Productien mmd Utiligstfen Facilities,™ which
would add s Appendix A, "“Geseral Design Criteris for Nuclear Pover Plants”.

EACKGROUND ARD SUMMARY

( 2. At Regulatory Meeting 255 on June 28, 1967, the Cozmissicn
approved publicatien of g Notice of Proposed Rule Making to amend 10 CFR
Part 50 by adding sn Appendix A, "Cemeral Design Criteria for Kuclear Power
Plant Constructicn Permits™ (AZC-R 2/57). That proposed éen&nen: vas
published in the Federal Register on July 11, 1967, with g €0-day comment
period.

3, Comments from twenty-one orgenizatioms end individusls, s
ldsted in Appendix "B", were teceived in response to the previously proposed
soendmant. Because of the wvolume, the comments ars not attached. Coples

of a1l comments teceived have beea placed ia the Pudblic Document Room.

4., The general rescticn to the proposed criteria wvas favorable,
The published propesed criteris were regarded a3 & considerable {rprovement
over those criginslly released in Preas Release K-252 dated Novezber 22, 1965.%
None of the commentators cbjacted to the issuance of Ceneral Design Criteria.
Most of the commencs received were in the form of suggested ixprovesents ic

langusge to facilitste understanding of the inrent of the criteria, vith fev

#Secretarist Xote: A copy of AEC Press Release H-252, Kovember 21, 1965, is
en file in the Office ¢f the Secretary.
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suggestions to changs or delats maxy regquirements.

The mxe significant

comnents and our rasolution af then wers:

Published Critevries 1 = Quality Standards

AN
a.
Comment -
Rasoluzios -
(
.\’\/ :

1t should =ot be mecassary for each zpplicant
£0 show that an applicadbla ccds or stasdard i3
sufficient. A shoving of sufficiency should be
required ocly for those items pot covered by

&2 applicabdle code er standard.

This criterion has been modified to provide

that & shoving of sufficiency is not nacessarily
tequired, but an evaluitiocn by the applicant of
the spplicable codas and standards to determice
sufficiency s cacessary (sse Nev Critsrion 1).
Naclsss codes and standards have not been devel-
oped to the dagres vhere it can be asswned that
they arta sufficient., The sumder of codas that

has ramsiced fo an “lssusd for Trial Use and
Commant™ status for long periods of time and the
additicosl requirements eontaine?d ir the gddends

o sccepted codes indicate the need for an applicant
to avaluate applicedle eodas asd standards to

assure their suffictency,

b. Published Critericn 11 - Contronl Roos

Coamanty -

Resoluticn =

.
3

(1) The criterion as published could be inter-
pratad to Caquire two control rooms ead (2) Part

20 1s mot applicsdla to acetdents.

The critericn has been rewritten to make it clear
that enly cne control room i3 required and raferance
to Part 20 has been delated (see Xev Criterion 19).

It ;hculd be noted that wa have discuzsad concrol
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roos Teguirements with fedusery represectatives e

orday te understand better their views. One rescior
wasufacturer, supported by several utilities, esde 2
presectaticn to the regulatory staff oz this subject.
The nev wvordizg ef the criterien is in ggreement with
the industry pesiticn expressed in these discussicns,

e. Published Critericn 28 - Resceivity Hot Shutdown Capability

Comment - The critericn can be interprezed to require tve
reactivity ecntrol systess capable of fast shutdown.

Resolution =~ Ths criterics has bass revrittes to maka {t clear
that cnly cne systen rust be capadble of fast shut-
down (ses Eev Critericz 26).

d, Peblished Criterico 35 = Rescesr Coolant Prussure Boumdary
Brittle Practure Prevention

Cosment - The requiraments of this critericn are toc specific
and should bde dalated.

Resolutics = The criterict has been revritten is z wore general
form. All rufereaces to specific margins sbove KDT
tanperaturs have been deleted (see New Criterion 31),
Interis draft revisicns of the criterion en fracture

Fravesticn were discussed vith the £2jOT reactor manu~

facterers. This resulted ic a change in their position

from recomnending that the criterion be deleted to T~

commending that 4t be retaiced io the tevisad form.

e. Published Critericr 39 — Pmergency Pover for Eagiseered Safety

Testures
Comment « (1) The requirement that offsite pover must satisty
the "single failure criterien”™ is impractical and

(2) eliminate all raference to cffsite pover.

OFFICIAL USE ONLY

e =2 T heac—ta - o et ",M

‘ R R -

S T v Ty
bk Rt A perai o S e SR D o
f -5 % . . .
(4



. .
. .
; 0 e L ‘ PO N ‘.‘A —— —— - G eers «  cmaaahs

OFFICIAL USE ONLY

OFFICIAL USY ONLY

Resolutien - The criteriocz has beex rewritten to mace it clezr
that the offsite power systea meed nct meet the
“single failere ecritericn.™ Reference to effsite
power has not bdeen delecsd because we balieve
thar offsite power 46 reguired to provide sdequate
assurancs of safety (aee Nev Criterien 17). Fev
Criterion 17 has bess discussed vith the IEEE Sub-
comittee vhich 1s dawveloping eriteria for pover
raquiraments for tuclesr pover wnits, The members
of the subcomaittee indicated that the nev eriterfecn

43 accaptadle and consistesnt with their requirs-

{ |ents.
f. Poblished Criterion &4 = Easrgency Core Cooling Systems
Capability
Comment = 3wo indapendent emergency core cooling systems ars

B0t pecessary.
Resolutfon -« The criterion has been revritten 8o that ome systea

with sufficient redundaccy is acceptadle (see New
Critarion 35). A= interie versioc of the revised
eritavion for emergeacy core cooling vas discussed
with the ANS Systems Engimeering Subcommittee. This
subeomittee 41s {n the process of developing critartia

( spplicable to presswrized-water reacters. This
doteris version, which presented the cne systea con~
capt, vas accaptable to the ANS group with mimor
suggestions for changes inm wordisg.

g. Published Criteries 49 « Contaimment Desien Basis

Commant = Fumcticning of the emergency core eooling systea

1s required for contaimment inmtegrity; therefore,

- eq 2
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\\'/’ 1t is inconsistent to require that the contzimment
' design be based on the assumed failure of exergency
core cooling systenms.
Resoluticn <« The criterion has been rewrittes go that for containe
pents & design margin whick veflects consideration
sf the poszible effects of degraded energency core

cooling performance is required (see Kew Critericn $0).

3. The szaff wmet in February 1970 with an ¢4 hoc AlY group, vhickh
included representatives of reactor manufacturers, utilitfes gad srchitect
engineers to discuss the revized Ceneral Design Criteria. The comments of this

{ group vere reflected in a June &, 1970 draft of the revised Ceneral Design
. Criteris that wvas forvarded tc the AIF for comment. The AIF forvarded comments
and stated it believed the criteris should be published &as an effective rule
after reflecting Lits comments. These comments have been reflected in the

GeneTal Design Criteria 1m Appendix “A",

— 6. The revised criteris establish minimm requirements for the design
of vater-cooled nuclear power wunits and provide guidance for the design of other
ryclear pover units vheress the previcusly proposed criteris provided guidsnce

for applicaats for construction permits for all types of muclear pover plants.

7. The revised criteris include definitions in accerdance with coments
received from {ndustry that certain erucisl terms should be defimed. In gddi-
ticn, the criteris have been reszrranged to fncrease their usefulness to designers

aad evaluators,

&, The Category A or B designation for each critericn whick was fn-
cluded 4ir ths previcusly proposed sgmendnent has been deleted., These catezories
had bees {rcluded te provide guu.uce en the quantity and detall eof informaticn
required for individual items at the constrwction permit stage. The amendment
to § 50.34 of 10 CFR Part 50, published December 17, 1968, givas sufficient

guidance {n this area.

-§ -
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9. The revieed criteris do mot ioclude the tarm "engineered safety
features.” The requirements iz the previcusly proposed criteris for these
festures have been imcerporsted in the revised criteris for the isdividuxl

systecs which aTe usel for this purpose.

10. There ars nev eriteria which do sot have direct counterparts
4s the pravicusly psoposed eriteris, Most of these do not represent nev
requiresents but reprasent EoTe specific guldsnce oo requirements that were

included in the previously proposed criteris 4{n & morve general form.

11. The regulatory staff hes eousidered all comments received &n
revising the eriteriz aod has worked closaly wvith the Advisory Committee ot
Raactor Safeguatds in the development of the criteria. The criteria in

Appendix "A" Teflect ACRS reviev mmd comments.

STAYF JUDCMENTS

12. The Divisicns of Resctor Licemsing amd Complisnce and the Office )
of tha Cenersl Coumsel concur in the recommendition of this paper. The draft
public asnouncement vas prepared by the Division of Public Infermstion. The
0ffice cf Congressicnal Relations concurs in the draft letter te the Joint

Cozaittes on Atomice Zasrgy.

KECOMMENRDATION

13. The Director ef Regulation recommends that the Atoumic Energy
Cozmissicn:

a. Appreve publication in effective form of the smendment to 10 CTR
Part %0 which would add s Appendix A, “Ceneral Desipn Criteria for Ruclear
Pover Planta” establishisg sicimun requiremects for vater—cooled nuclear
pover plgnts similar in design and loccaticn to plmu' for vhich construc-
tico perxits have been previously {ssuad by the Commission and providiag
guidance to the applicants for coustructien perits for establishinmg the

principal design critaria for other types of nuclesar pover plants;
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*A" w11l bs published in tha Yederzl Register to be sffective 90 days

B. Note that the smendment to 10 CF2 Part 50 set forth in Appendix

sfter publicstion.

¢. Hote that the Joiat Com=ittee on Atomic Poergy will be ioformed

by latter such as Appendix “C%;

issved wvhen the smendment is filad with ths Tederal Register.

d. JXote that a public sznouncesent such gs Appesdixz "I will be

- cammme. - -
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APPINDIX "&"

TITLE 10 - ATOMIC ENERGY
CHAPTZX 1 = ATOMIC ENERCY COMMISSION
PART 50 =~ LICERSING OF PRODUCTION AND UTILIZATION FACILITIES

General Design Criteria for Kuclezr Pover Plants

The Atemie Inergy Comxissicn has adopted an amendment to {ts
regulations, 10 CFR Part 50, ™Licensing of Producticn and Utilization
Tacilities,” wvhich adds an Appesdiz A, "Ganersl Design Criteria feor
Ruclear Pover Plants.”

Paragraph 50.34(a) of Pazt 30 requires that each spplicatien
for & constructicn permit include tha preliminary design of the
faecility, The following {nformsticn is specified for inclusien
as part of tha praliminary design of the facility:

(1) The principal design criteria for the facilicy

(14) Tha desigo bases snd the relation of the dasign
baszes to the priccipal design critaria

(121) 1Information relative tc materiazls of construction,
general artangezent, and the approxizmate dimessicss,
sufficient to provids resscmadle assurgnce that the
final design will eonforn to the design basas with
adequats margin for safety.

The “Censral Design Criteris for Nuclear Pover Placts” added as
Appendix A to Part SO establish the minimum requirenents for the

priccipal design eriteris for wvater-cooled nuclexr povar plants
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simnflar 1= ‘Itm asd locaticn to plante fer which censtruction
pernits have beer {ssuad by the Comission. They alsc provide
guidance im establishing tha principsl design criteria for cther
types of suclear povar placts. Principal design critaris established
by an applicant aud accepted by the Commiusica will be incorporated
bty uh.um:c ie ths construction permit. In considering the issuszce
of an opsrating licenss under Part 50, ths Comnissicn will require
assurancs that these eriteris have bam satisfied 1in the detsiled
design snd construction eof the fastlity and that sny changes ia

lan critariz ars justifisd.

4 proposed Appandixz A, “Gansral Design Criteris for Wucleas
Pover Plant euns:‘zuc:wu Peraits” to 10 CYR Part SO was pudlisghed
£n tha FIDERAL REGISTER (32 F1 10213) ot July 11, 1967. The comments

and suggesticns received in ruspomse to the notice of proposed ruls

_making and nSuqunt developaents 1n the technology and ia the

licensing prccu; have been cecusiderad in davaloping ths revised
critaris whick fallov. '

The revised criteria establish minimum nqu;eneaél fer vater=
cooled nuclear power plants eimilar u‘dui:u'm iou:ten to plants
for which constructicr permits have been tsm&.by the camil.xlony
wharsas the previcusly propossd critaria would have provided
guidance for applicants for comstruction permits feor all types of

nuclaar povar plants. The ravised criteria hsve been reduced te
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(114)

{iv)

Consideration of reduwndancy and diversity reguirasents
for fluid systeas impertant to safety, A “systez"

could consist of & munber of subsystens each of vhich

1s separately capadle of perferaing the specified systex
safesy fumeticn, The minimum gcceptadle redunmdancy azd
divarsity of subaystens and components withie g sudsystea
and the required intercomnectisn and fndependence of the
subsystezs have Bot yat beexn daveloped or defiped.,

Consideraticn of the type, aize, and crientaticn ef
possidle breaks {n ths coaponents of the reacter coolant
pressure boundary in deternining design requirezezts te
suitsbly protect against poatulsted loss of coclant
accidents.

Consideration of the posgidility of systematic, mon-
randon, concurrent faflures of redundant elements 4o the
design of ths protectict systeas asd reactivicy control
aysteas.

In addition, the Commission 1s giving consideration to the need for

development of criteris relasting to protecticon against induscrisl

sabotage and protection ggainst common mode fsilures in systexms, other

thaz the protectics gad mettﬁ.ty ceatrel systems, that are irportant

to safety end have extremely high relisbility requiresects.

It 1is expected that these criter{s will be sugmented or changed whea

specific requirezents related to theae and other considerstions are

suitably ddsntified and developed.
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ssctions 552 and 553 of Titls 5 of tha United States Code, the
fclleving asendment to 10 CFR Part 50 &5 published a3 & document
sudiect to eodification to be effective 90 days after pudlication
in the FEIDERAL RZCISTIR. Ths Comniszion izvites all intavested
persons vho desire to subrit written comments or suggesticns in
connection with the anendment to sznd thea to the Secretary, U. §.
Atemic Inergy Commission, Washingtom, D. €., 203545, Attantion:
Chief, Public Procecdings Iranch, within &% days aftar publica~
tion ef this motice 1in the PIDERAL RICISTER. Such submissicns
vill be given considerztion with the viev to possible further
azendoects. Coples of cooments may be exanina? 2 the Comuigsicn‘'e

Publis Documant Room at 1717 ¥ Street, N, U., Washington, P. C.

1. Subdivislon 50.34(a)(3)(1) $s samended to read as follows:

§ S0.34 Contexts ef applicatiens: technical i{nformation.

(a) Prelivipary safety analysis veport. Zach application

for a constructien permit shall fnclude a preli=inary safety

snalysis report. Toe minimm infermation to bde fncluded shall
consist of the following:

] L L ] ]

(3) The preliminary design eof the facility including:

(1) The principal design criteria for the facility, Appendix
A, Cenersl Design Criteria for Muclear Power Plants, establishes
sinizun requirezents for the principal do;isa criteria for water-

cooled nuclear powver plants gimilar in desige and location to

- 13 - Appendix "A"




LTI T B L el e Ui A VT T 2 K
Tt L & G A o B
AT e )

- -

$ 3k cemstcovearn PELELss umvE PIEVIOUSLY been

-

e

issued by the Comaission and provides guilanes to &pplicacts

for constructics permits im establishing priccipal design

eriteria for other typas of nuclear pover units;

2.

3.

l's-aa:na:e2 to § 50.35 {5 amended to zead as fellows:
z&n!nl design criteria for chesicsal processing

facilities ave being developed.

A nev Appendix A iz addsd to read as follows:
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Pursuast to the provisicas'of | 50.34, an applicaticn fer s

constructisz persit must iaclude the principal design eriteria for
s propesed facility. The principal design criteris establish the
pecessary desige, fabrication, coostruction, testing, a=d
performance requiresents fer structuras, systams, sad componsnts
{mportact to safsety; that is, structurss, systams, and coxponents
that provide resscsable assurance that the facility car be opersted

without undue risk to the health and safety ¢f the public.

Thess Cenerasl Desigs Criteria astadlish mipimmm raquirements for
the priscipal dexign criteris for vater-cocled suclear pover plants
sizilay i¢ design and lscaticn to plants for which construction
peruits have been isauad by the Commissicn. The Ceneral Design
Criteris are alsc conaidersd to be gezerally applicadle to other
types of puclesr pover snits and sre intended te provide guidance

iz establishing the prizcipal design criteria for suzh other wmits,

The development of these Ceneral Desfgn Criteria fs vot yet
cozplete. Yor exacple, some of the definitions neeld further
s=xplificazicen. Also, some of the specific design requirements for
structures, systees, gnd components izportant to safety bave mot
a8 yet bees suitably defised. Their cnissicn does not relieve any
spplicant from considering these matters in the design of a specific
factlivy and satisfying the mecessary safety requirements. These

matters Snclude:
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fallutes of passive components iz fluid systens

dxportant to safety. (See Definitiocs of $ingle Faflure.)

Consideration of redundancy and diversity requirements
for fluid gysteas izxportant to sefety. & “syste=” ceuld
consist of & smber of sudsystens each of vhich i3
separately capable of performing the specified systen
safety function. The minimum gcceptsadle vedwmdancy and
diversity cf subsystems and components witkin & subaystea,
and the required fatsarconnection end iadependance of the
subsysteas have not yet bean duej.opnd or defined, (Sae
Critezia 34, 33, 18, 41, snd &4.)

Consfdaration of the type, size, and orientaticn of possible
bresks in components of the reactor coolant pressure
boundary in deternining design requirements teo sultably
protest against postulated locas-of-coclant geccidents. (See

Definition of Loss ef Coolant Aceidents.)

Consideration of the possibility of systematic, sonrandom,
econcurrent failores of redundant elements ia the design
ef protection systezs and reactivity contrel systems. (See

Criteria 22, 24, 26 and 29.)

It 46 expected that the criteris will be augmented and changed

fron tize to tine as izportant pev requirements for these and other

festures ave developed.
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which the Genersl Design Criteris srs mot sufffcisnt a=d fer which
addiefcnal criteris must be identified and satisfied {2 the
interest of public safety. Iz particular, it is expected that
additional or <ifferect eriteris will be paeded to take into
aceount wnususl sites and emvircomental corditiens, snd fer
water-cocled miclexr power cnits ef sdvancad design. Alse,

there may be water-cooled muclesr power uwnite for which fulfille
meat of some of the Ceneral Design Critecia may not be mecessary
er appropriata. Yor plents such as these, depirtures from the
General Desige Criteriz must be Ldentifisd and justified.

DIYINITIONS AND FXPLARATIORS

NUCLEAR POWTR DNIT

A tuclear pover wuit sazns & tuclear pover reactor amd
assccisted equipment macessary for electrical pover gensratice and
uéludel those structures, systems, and components resquired to
provide tesscnable assurance the facility can be epsrated without
wndue risk to the baalth and safety of the public.

1OSS OF COOLANT ACCIDENTS

Loss of coclast accidents mesn thoss postulsted accidests that
result from the loss eof veactor coolant at & rate 1t «xcess cof the
capability of tha reactor coolant makeup systea from breaks ¢n the
rasctor coolant pressure boundary, wp to and fncluding a braak
equivalest in size to the doudle-ended Tupture of the largest pipe




1

af tha gasctor mmolant grstem.

SINGLE PAILURE

& single failure means an occurrencs which rasulis in the loss
of capability of & componest to perfora its intended safety functions.
Yultiple fallures vesulting frox & cingle occurrence are cobzidered
to be & single fallurs., Tisid and electrical systems are considered
to ba desigoad agains: & sssumed single faflure 4f meither (1)
¢ sisgle failure of sy sctive compenent (assuming psssive components
funceicn proparly) mor (2) a single failure of & passive componeat
(assmming active coxpooents functien properly), resclts is & loas
of the capadbility of ihe system to patfcrm its safety !unctim.z

ARTICIPATED OPERATIOHAL OCCURRERCES

Anticipsted operational occcurrences meas those cosditions of
noroal eperation which are expected to occur ooe Or more times during

the 1ife of the nuclear powver unit and fnmclude but are ot limited

lrnrthat detatls relating to the typs, size, scd orientatien of
postulated breaks in specific components of the rveactor coclant
presaure boundary are under development.

zsmu failures of passive conponents in electricsl systems should
be assumed in designing against & single failure. The conditions
under vhich a sicgle fallure of & pasgive coxpcnent ip a fluld
systea should de considered iz designing the system agaimat & single
fallare are wdar developaent.
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te loss ef pover to all racirculacion puzes, €ripping of the

turbine genarator sep, isolatien of the maie comdenser, and loss

ef all offsite pover.

CRITERIA

I. OVERALL REQUIREMENTS

CRITIRION 1 ~ OQUALYTY STANDAADS AND RECORDS

structures, systems, and componests isportast to safety shall
be designed, fabricared, erscted, snd tested to quality atsndards
conmensurate with the imporsancs of the safety fmcticas to be
performad. Whers generally recognited codes and atandards sre wsed,
they shall be identifield and evaluated to determine their applicabilicy,
adequacy, and sufffiefency and shall be supplemented or modified as
pecessary to essure & quality product in keeping with the rsquired
safety fumetfon., A quality assurance progran shall be establighed
aad dpplemented 18 crder to provide adequate assursacs that these
structures, systeas, &5d corponents will satisfactorily perform
thelir safety fwnctions. Appropriste racords of the dasign, fabricstion,
erectdion, and testing of structores, eyatems, end components impertaat
to safety shall be mulntsined by or wder the contrel of the nuclear

pover wmit licensee throughout the life of the wit.

CRITERION 2 =~ DESICN BASES FOR PROTECTION AGAINST RATURAL PEENOMENA
Structurss, systems, and components {mpertant to sifaty shill

be designed to wvithstand the effects of carural phenonena such as
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wvithout loss of capability to pezfora their safety fimcticns. The
design bases for thess structures, eystemz, ad conposents shall
reflace: {1) gppropriate consideration of the mcst severs &f the
gxtural pheccnens that have beea hiscorically reported for the
site and surromnding ares, with sufficient margin for the li=ited
sccuracy, quantity, and period ¢f time {n which the historical
data Rave been accunulated, (2) sppropriste cosdications of the
effects of sorzal snd accident eonditicos with the affects of the
patural phencness and (3) the isportsnca of the safety functions

te be performed.

CRITERION 3 ~ FIRE PROTECTION

Scructuzes, systers, gud components {mportant to safety shall
be destgued asd located to micimize, consistsnt with other safaty
requirenents, the probadility and effect of fires and explosions.
Noneczbustible gnd heat rasistant materials shall be used ﬁuu';r
practical throughout tha wnit, particularly iz locatiens such as the

ccotainment and control soom. Pira datacticn end fighting systems of

appropriate capacity end capability shall be provided and designed to

minteize the sdverse effects of fires on strusturss, systess, &od
componants importent to eafety, Pirs fighting systsms shall B

2designad to assurs that thelr rupturs of fnadvartent operaticn does
pot eignificantly impalr the eafety capadbility of these structixes,

systeas, and componests.

a2la Appendix "a"




e

T e AT O, S
(] ‘-‘{:‘.&r;ﬂ;" o

P SRS T

4

L.

" TEKIUN & = EXVIRONNENTAL AKD MISSTLE DPSICH BASES

Structures, systeas, and componeats important te safety shall
be designed to accommodate the affects of and to be cocupatible with
the enviromsental eosditicns associated with sormal eperztioen, main-
tensnce, testing, and postulated aceidents, ireluding less~of-coolant
dccideats. These structures, systems, and couxponents ghall be
sppropriately protected agatnst dynamie effsces, {ncluding the
effects of missiles, pipe whipping, and discharging fluids, that
may result fres equipaent failures and from events end eonditions

ocutside the nuclear power wmtt,

SRITERION S « SEARIRC OF STRUCTURES, SYSTEMS, AND COMPONENTS

Structures, systems, and components impertant to safety shall mot
be shared betveen muclear pover uzits wnless 4t &3 showm that cheir
ability to perforn their safety functicns is met significantly

izpaired by the sharing.

II. PROTECTION BY MULTIPLY FISSION PRODUCT BARRIZRS

SRITERIOR 10 = RPACTUR DESICN

The reacter core and ssscciated coolant, contrel, and protaction
Syatess shall be designed with sppropriate sargie to assure that
specified scceptadle fuel design lixzits are mot exceeded during amy
conditien of mermal operatiem, {ncluding the effects of enticipatad

cparational occurrences.
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The reactor ccre and associztad coolant systens shall be
designed so that $3 the povar oparating raoge the pet effect ef tha
prompt icherent suclsar feadback chazscteristics tansds to compensita

for a rapid tacreass iz resctivity,

CRITERION 312 « SUPPRESSIOR OF REASTOR POWER OSCILLATIONS

The reactor cozs aand asseclsted coolans, contrel, and protactiecn
systans shall be dasigned to assure that pover oscillaticns which ean
result iz conditicns exceeding specified accaptable fuel design limits
are mot possible or can be relisbly and veadily detscted and

suppressed.

CRITERIOR 13 - IRSTRUMERTATION AND CONTROL

Iastruaentation ead eontrel shall be provided to monitor eari~
ables and systems ever thair anticipated range for mormal cpersticn
aad aceldent conditicns, and to matntaln thez within prascribad
cperating Tanges, including thoss wariablas and zyataze vhich can
affect the fissico process, the istsgrity of the reactor core, the
resctor coclant prassure boxmdary, and the eontainment and its

associsted systems,

CRITERION 14 « REACTOR COOLANT PRESSURE BOUNDAXY

The reactor coolsnt prassure bowmndary shall be designed, fadricatad,
erected, and testad so a3 to have an axtramely lov probability of

sboormal lesxage, of rapidly propagating failure, and of groes rupture.
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CRITERICK = RYASTOR COOLANT SYSTEM DESICY

{. The resctor cooclent systes and aessocisted auxiligry, contrel, end
protection systens shall be designed with sufficient asrgin to assure
that the dezips comditfems of the resctor coclant pressurs boundary
are pot excesded during any .caudcn of norzal cperatien, izcluding

anticipated cperatienal cccurrencas.

CRITERION 36 — CONTAIMMENT DPSIGK

Rsactor ecntaineent gad associatsd systams shall ba provided co
establish a2 essentially lesktight barrier against the wmecntrolled
rulezse of radicactivity to the envizenmect and to assurs that the
ecotaimeant design conditions Lrportant to safety are mot excesded

! for a3 long as postulated sceident conditicons faquire,

CRITERION 17 - FLECTRICAL POWER EYSTES

Ao onsite electrical pover systss and an effsits electrical pover
systea ghell be provided to permit functieming of structuras, systass,
. aod ccaponents inportent to safary. The safaty function for each
systez {(assuming the ether syste=z is sot fwmcticning) shall be o
provide sufficieat capacity asd capsbility to assurs that (1) specified
acceptable fuel design liwies gmd design ecnditiens of the rsactor
coclent pressure boundary are 8ot axcesdsd as a4 Tesult of antictipated
epereticnal occurrences and -(2) the core 15 coolsd and contatnnent
{ intagrity and other vitsl functions are maictained fn the evest of
postulated accidents,
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&d the cosite electrical ddstriduticn eystex, shall have sufficient
indepecdsnce, radwmdancy, end tastadility to perform their safety

funceions asswming a -ﬁ;h failure,

Electrical pover from the Cracsrissicn matwork to the svitchyard
shall be supplied by twe physically {ndependast transmission Limes
(oot pecsssarily on seprrate rights of way) designed and located so an
to suitably minirize the likelihood of their simultanecns fatlurs mndar
operstieg amd postulates sccident and eavironmental cenditions, Ivo
physically izdependent circutts from the svitchyard to the ensits
elsctrical distriduticn eysten shall ba provided. Zach of thase
elrcuits shall be designed ©o ba avatledle 1o ecfficiest time
fellowing a less of all ensiee alternating current povar sources and
ths other offsits elactrical powar ciremit, to assurs thet specified
acceptable fuel design li=its end daszign conditicns ¢f the reactor
coolant pressure boundaty sre pot excaedsd. One of thess elrenits
shall be designed to be availedls within a fev seconds followving &
loss=cf-coolant accideat to sssurs that core cooling, containment

integrity, and other vital safety fimerions ars maintsined.

Provisicns shall be {ncluded to minimize the predability of losing
tlectrical yover from eny of the remeining souteas as a resxlt of, or
coincident with, the loss of pover generated by the nuclear pover
wmit, the less of povar from the transzissien getvork, or tha loss

of pover from the onsite slectrieal povar sourcas,
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CRITERION 18 - INSPECI{OR AND TESTING OF FLECTRICAL POWER SYSTEVS

Electrical pover rystemg imnortent toe ssafety ghall be designed
to pernit periocdic inspection and testing of ixportant greas and
features, such a3 viring, insulation, connections, and switchboards,
to assess the centinuity of the systems and the condition ef their
compenents, The systems shall be designed with a capadility to test
perindically (1) the operability and functiccal performance of the
componsnts of the systems, such as onsite power gources, relays,
svitches, and buses, and (2} the cperad{lfty ¢f the gystexs as 2
whole and, under conditions as close to design as practical, the
full operaticnal sequence that brings the systems inte operatiem,
including operstion ef applicadle portions of the protection
systex, and the transfer of powver amcmg the nuclear pover wmuit,

the offsite pover syatez, and tha cnsite pover systens,

CRITERION 15 - CONTROL ROOM

4 control room shall be provided from which actions can be
taken te operate the suclear pover wit safely wnder pormal conditions
and to maintzin it in & safe condition wnder accident conditions,
{ncluding loas-cf-coclant gccidents, Adequste radiaticn protaction
shall de provided to permit access and occupancy of the contral room
under accident cenditions without personnel receiving tadiaties
exposures in excess of 3 rem whole body, or its equivalent ¢ any

part of the body, for the duration of the accident.
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shall be provided (1) with 2 desigrn capability for prompt hot shutdowvan
ef the reacter, inscluding vecssszry instrunestaticn &xd conirols to
saintaiz the wmit i & safe condition during hot shutdows, and (2)
wvith s potential capadility for ecbsaquent cold shutdown of tke

rescter through the use of suftable procsdures.

II1. PROTECTION AND BPACTIVITY CONTROL SYSTEMS

CRITIRION 20 - PROTECTION SYSTIM FUNCTIORS

The protecticn systes shall bs dasigoad (1) to initiace
automatically the cperation of eppropriate systezs including the
reactivity control systems, to assurs thst specifisd acceptadble fuel
design lirits are mot exceeded as 4 Tesult of anticipated cperational
occurrences &nd {2) to sanse aceident conditiens and to initiate the

operation of systems sud components important to ssfety.

CRITERION 21 ~ PROTECTION SYSTEM RELIABILYTY AND TESTARILTTY

The protectien systes shall be dasigned for high functiozal
relfab{lity snd inservice tastability commensurate with the safety
functicns to be performed., Redundancy snd dndependence designed iato
the trotection systes shall be sufficieat te assure that (1) me
single failure results io loss of the protection function and (2)
removal from service of auy component or channel does mot vesult 4n

loss of the required risimum redundancy unless the acceptadbls
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demonscrated. The protaction systes shall be designed to pernit
periodic testing of its functioning whes the reacter is inm eperation,
including & capabilicy to test chamnels fvdependently to determine

fallures and losaes of Tedundancy that mry have cccurred.

CRITERION 22 ~ PROTECTION SYSTEX INDZPENDENCE

The protaction systas shall u.duimd to assure that the
effects ¢f natural phenomens, and cof mormsl cperating, wmaimtensncs,
testing, and postulsated aczcident conditicas ez tedmmdant channels
o not result 4o loss of ths protecticn function, or shall de
demonstrated to be aceeptable on some cther defined basis, Design
techoiques, such as functiczal &lversity or diversity iz eomponent
design and primciples ef cperation, shall bs wsed to the extent

practical to prevent loss of the protsctien functien.

CRITERION 23 - PROTECTION SYSTEM FATLURY MDDES

The protactiocn systez shall be designed to fail {nto a safe
state of doto a state dexonstrated to be acceptadle on acae other
defined basis Sf eonditions such as disconnecticn of the systea, locas
ef energy {(e.g., alectric powver, instrumect air), or postulsted
adverse envirouzents (c.g.._ extrese heat or eold, fire, pressurs,

sStaan, water, gad radietien) are experienced.

CRITERION 24 « STPARATION OF PROTECTION ARD CONTROL SYSTDMS

The protectien systen shall be separated from control systems
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channel, or failurs or ramoval from servics of a3y sisgle protectien
Systex component oF channel which 23 eomon to the comtrel exd
protacticn systass leaves incsct a eysten satisfrisg all reliabilicy,
rsdindancy, &ad {adependance Tequirements of the protecticn systas.
Interconnection ef the protactien aad coutrol systems shall bs
Linitad 5o as to assurs that safaty iz sot significaatly {xpaired.

CRITIRION 25 « PROTECTION SYSTEX REQUIRMMENTS FOR REACTIVITY CONTROL
MALYUNCTIONS

The protecticn systam shzll be designed to assura that wpecifisd
scceptadble fuel design limits ara Bot excaeded for oy sizgla mal-
foxcticn of the reactivity esatrol systems, such as sccidental
vithdreval (oot ejection or dropout) of eomtrol rods or wplaanad
&llutien of soludls poiscm.

CRITERICN 36 - REACTIVITY CONTROL STSTEM REDUNDANCY AXD CAPABILITY
e e e L L 31015 REDUNI

Ivo {ndependent reactivity comcrol systans of different design
principles and praferadly iscluding & pesitive mechanica) mesns for
icsertieg comtrol rods, shall be providad. Lach systea shall have
the capability to control the rats of Tasctivity changes Tesulting
from plannes, pornal pover changes (fncluding xemon burnomz) eo
assure acceptable fusl design limits ars mot sxceadad. Ona of
ths syetams shall ba cepabls ef raliably coatrolling raactivicy

changes to sssurs that wmder eonditicns of norasl operaticns,
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ate margin for salfumetions suck as stuck rods, epecified acceptable
fuel dasigz limits aTe mot excesded. Oue of the systess shall be
capadle of holding the reactor eofs smdberitical wder cold

cosditions,

CRITERIOR 17 « COMBIKZD RFACTIVITIY CONTROL SYSTEMS CAPARILITY

Ths reaztivity control systams shall be designed to bave &
conbined capability, in conjunetien with poiscn additicn by
the emergecty core ¢ocling systsn, of reliadbly ecntrollisg re-
sctivity changes to assure that under postulated sccident
conditicns and vith appropriate margin for stuck rods tha
capability to coal the core 45 maintaioed,

CRITERION 28 = REACTIVIIY LIMITS

Toe resctivity ecatvel fystems shall be designed with appropriste
1dmies oz the potentisl gmcunt and rate of vesctivity dncrease to
eassgre that the effects of postulated rmactivity accidants ean seicher
{1) rasult iz dsxage tc the rsactor coolant prassurs bowndary greatat
then liztesd locsl yielding nor (2) suffficiestly disturb the corve, fts
BUPPOTt structuTes or other rasctor pressurs vessal fnternals to impalr
sigrificantly the capab{lity to cool the cors. These postulated
reactivity accidants shall includs considaraticn of rod ejacticn
(xnless pravented by positive mezas), rod dropout, stsaa line Iupture,

chazges ir resctor coolant temperature and pressure, and cald water

sddition,
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Tre proteczion &nd reactivity eomcral syscems shall be desigued
to assure &z extrensly high probability of sceorplishing thesir safely

funceieas iz the event of anticipated cperaticnal occuTrences,
V. ROID SISTRS

CRITERION 30 - OUALITY OF RZACTOR COOLANT PRESSURE BOUNDARY

Cozponents vhich are part of the reactor coolant pressure bdowmdary
shall be designed, fadrtcazed, erected, xad testad to the highest
qualiry standards prsctical. Meaans ashall be provided for dstscting
«d, to the extent practical, {dentifying the locaticn of the sowwce

of resctor coolant laakage.

CRITERION 31 « FRACTURE PREVENTION OF REACTOR COOLAKT PRESSURE BOUNDARY

The reacter coolant pressure boundary shall be dasigned with
sufficiest margic to sssure that when stressed under cperating,
waintenance, cesting, #nd postulated accidest ecaditions (1) the
bowndary behaves in a ponbrittle mancer anéd (2) the probabilisy ef
rapidly propagacing fracture i3 minimized. The design shall reflect
consideratios of service temperatures snd other conditions of the
boundary materisl under cperating, msintenance, testing, end postulated
eceldent eonditsens and the wncertainties in determining (1) material
propecties, (2) the effects of {rradiation cn material properties,

(3) residusl, steady-stete and transient stresses, and (4) size of

flavs.
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Components which gre part of the rasceor coolgat prassure

boundary ehall bde designed to permit (1) periodic inspecticn mad
tasting of importast sreas sl featuras to assess their gtructural
and leaktight iotegrity, ead (2) an sppropriste material surveillance

prograa for tha reactsr presscre vesssl.

CRITERION 33 = REACTOR COOLAXT MAXYUP

4 syztes to supply Tasctor coclant makeunp for protecticn sgaiast
s2411 bresks in the reactor eooclant pressure boundary shall be pro-
vidad. The eystem safety function shall be to assurs that specified
acceptable fuel desiga limits are mot excesded as & result of resctor
coolant Joss due to leakage frem the resctor coclant prassure
boundary end rupture of small piping or other small composents
vhich are part of the boundary. The systes shall be deaigoed to
assure that for cusite electrical power system operstiss (essuning
offsite pover is not gvailadls) and for effsite electrieal power
systen operatien (assuming onsite pover is sot availeble) the
syaten safety fusctiocn can be accoxplished using the piping,
puaps, and valves used to maintais eoclant isventory during

normal reactsr operatican.

CRITERION 34 = RESTYDUAL EPAT REMOVAL
A systes ©o Tsrove residual heat shall ba provided. The systems
safety functicn shall be to transfer fissien product decay heat and

other residual haat from the reactor core &t a Tate such that
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tpecified gcceptable foel design 11nits god the dezign conditions

of the reacter coclant pressure boundary are not excesded.

Suitstle redundancy {= ecomponents znd features, and suitadle
interconnections, leak detection, and isclaticn capabilities shall
be provided to assure that for ensite electrical power system
cperation (assuxing offsite powver s not bcuuable) and for off-
site electrical powver system cperation (assuming ensite pover is
0ot aveiledble) the system safety functicn can be accowplished,

apauning s single failure.

CRITZRION 35 - DERSENCY CORE COQLING

A system to provide adundant eaergency core eooling shall be
provided. The system safety functicn shall be to transfer heat frema
the reactor core folloving any loss of coclant accident st s vate
such that (1) fuel and elad damage that could intecfers with eoatinued
effective core cooling 43 prevented and (2) clad metal-water resction

1s licited to negligible amounta.

Suitadle redundancy in components and features, and suitadle
interconnections, lezk detectien, isolatien, and eontaimment
eapabilities shall bs provided to assure that for omnsite electricsl
power systen cperation (assuming cffgite power iz nmot svailadle) and
for offsite electrical power system cperaticn (assuning onsits pover
is mot available) the systen szfety function can be accoxplished,

essuxing & slcgle fallurs.

CRITERION 36 - INSPICTION OF IMERCEKCY CORE COOLIRG SYSTZM

The energency core cooling systen shall be dezigned to permit

petiodic ingpectien of important componests, such as spray tvings in
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to sssurs the integrity and capadilicy of the systaa.

CRITERION 37 - TESTING OF EMERSENCY CORE COOLING SYSTIY

The earergency core cooling systsx shall be desigmed to permit
appropriste periedic pressure aad fumctional testing to axsure (1)
the structural and leakeigh: intagrity of fts emcu:'.:l. {2) the
cperadility and parformance of the active components of the systes,
and (3) the eperability of the system as s whole and, wnder conditions
&8 close to design as practical, the pacformxnee of the full opataticnal
sequance that bringe the system into cperation, facizdisg cperatien of
spplicable portions of the protecticn systea, the transfer batween
norasl and emergency pover sources, 43d the cperaticn of the associatsd

cooling wvater nystex.

CRITERION 38 ~ CONTAIRMEXT EPAT RPMOVAL

4 systex to remove hest from the reactor costainment shall be
provided. The systes szfety function shall be to reduce Tapidly,
consistent with the functioning of other amsocisted systsang, tha
contaiment pressurs and temperature fellowing any less-ef-coolant

accident and maintais them et scceptably lov levels.

Suitsdle redundancy in cmcx;enn and features, and suitadls
interconnsctiens, lexk detecticn, fsclation, and containmer:
capabilities shall be provided to assure that for ensite chczrtul.
pover systez cperaticn (naswmicg offsite pover 13 mot available)
and fer offsite electrical powver system eperation (asswning engits
pover 1s uot available) the syste: safety functieo ean be

accozplished, sssuring a single failure.
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CRITEXION 35 - INSPECTION OF CONTAINNENT ETAT EEMOVAL SYSTEV
s VAL SYSTEM
The contaimmest hest tezoval systen shall e designed to permie

periodic inspection of izportant conpenents, such as the terus,
Smps, apray cozzles, and piping to gssure the integrity and

capabilsity ef tha aystea,

CRITERION 40 - TISTING OF CORTANCOANT EFAT REMDVAL SYSTRM

The contairment hast removal fysten shall be designed to permic
appropriste periodic prassure a2d functiona} testing to assure (1)
the structural and leakeight integricy of ttg cozmponeats, (2) the
cperabllity and performance of the active conponents of the systen,
and (3) the operability of the ystea a3 & whole, and, gnder conditiens
43 clese to the design g9 practical, the performance of the full
epersticnal sequence that brings the syatez feto operation, including
operaticn of applicable portions of the protection oystem, the transfer
betveen normal gne EDeIgency powver scurces, and the operaticon of the

asscciated cooling water aystea,

CRITERION 41 ~ CONTATNMENT ATHOSPHERE CLPANUP

Systens to certrol fiazdion prodacts, hydrogen, ©xygen, and other
subatancas vhich 227 Y¢ released 1ate the Teactor containment ghall
be provided a3 Recessary to reduce, consistent with the functiening
of cther associated Systezs, the ecncentratien and guantity of fission
products relessed to the enviremmant following posculated sccidents,

aad to eentrol the eoncentration of hydrogen or oxygen and other
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sub';uncn {n the contaimmesnt atmosphers folloving postulsatec sccidects

to sasure that cottaicment integrity 1s maintatesd.

Zach systea shall have suitsble radundancy {n compenents and
features, azd suitable ioterconnsctions, leak detacties, fsclatien,
and contaizment capadbilities to assure that for cnsite electrical
pover systex operatioz (asmming offsite pover 1 mot avzilabdle)
and for offsite electrical power systes operatics (assuming omsite
pover 45 not available) 4ts safety function can be sccomplisbed,

assu=ing & single faflurs.

CRITERIOR 42 - INSPECTION OF CONTAIRMENT ATHMOSPRERE CLEANUP SYSTEMS

The contairment atmosphare clesnup aystess shall ba designed teo
pernit perfodic fmspection of inmportant cosponents, such as filter
frames, ducts, and piping to assure the isregrity ané espability ef

the systezs.

CRITERION &3 = TESTIKC OF CONTATNMENT ATMOSPHERE CLEANUP SYSTEMS

The eontaimnent atnosphere elesnup systens shall be designed
to permit eppropriate periodic pressure and functional tasting to
assure (1) the structurzl aad leaktight iategrity of its componesnts,
(2) the cperadbility and performance of the sctive components of
the systems such as fans, filters, dampers, pumps, ssd valves and
€3) the operability of the systems as s whole and, wnder conditions
as close to design a3 practical, the performznce of the full operationsl
saquence that brings the systems into eperatien, including operatiom ef
applicadla portions of the protection systex, the traasfer betwsen
noreal a2d emergency pover sources, &ad the cperaticn cf associated

systeas.
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CRITERION 44 - COOLING WATER

A systen to transfer hest frec structures, systexms, and co=ponents
* izportant to safety, to & ultimate hast sink shall de provided. The
systez safaty fuaction ghall be to transfer the conbined heat load

cf these structures, systens, and components under normel cperating

and accident conditicns.

Suitable redundazcy in cozponents &nd fextures, and suitadle
i{nterconnections, leak detection, and fsolatisn capabilities shall
be provided to assure that for cnsits electricel pover syatem opers~
ticn (assu=ing coffsite pover is mot availsble) and fer offsite
alectrics] pover cystea oparation (sss=ing onsite pover {3 not availe
able) the syste= safety functicn can be accozplished, assuning a
single faflure.

CRITERION 45 - INSPECTION OF CDOLIKC WATER SYSTEM

The cooling water systea shall be designed to permit periodic
inspection of impertant compoments, such as hest exchangers and piping,
to assure the integrity and csapadility of the systex.

CRITERION 46 ~ TESTINC OF COOLIKC WATER SYSTEX

The cocling water system ghall be designed to per=mit appropriate
pericdic prassurs and fimctional testing to assure (1) the structural
and lesktight integrity of its componentz, (2) the operability and the

performance of the sctiva cozponents of the system, sad (3) the

-

cperability of the syster as a vhale and, wnder conditions as close
to design as practical, the performznce of the full operational sequancs
that brings the systez into operatios for rescter shutdown and for
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loss-cf=coclant sceidezts, including ecerition of anmnlirahis

- .

porticns of the protectios systex and the transfer batween sormal

and emergency pover socurces.

V. IZACTOR CORTATRZNT

CRITERICK S0 « CONTAIRMEXT DYSICK BASIS

The reactor contsairment structure, incluling access e.penm;,
peaetrations, mé the conteimment hest raxoval systam shall be
designed so that the comtainment structure and {ts intermal eom-
paTtuents caz sccommodate, withour exceeding the design leskage
rate and, with sufficilent metgin, the calculated presaure gnd
tesperature conditions resulting from any loss-cf-coolant scetdest,
This margiz shall reflect considecation of (1) the effacts cf
potential energy sources vhich have not baen fncluded i the deter-
uinztion of the peak condirioas, such es energy it stesm geserators
azd energy frow metal-water and other chemicsl reacticns that way
result frow degraded emergency core cooling functiontag, (2) the
lirited experience and experimental data availadle for defining
accident phenomena gnd containment responses, asd (3) the eonservatisn

of the calculstionel model and imput parameters.

CRITERION $1 - YRACTURE PREVENTIOK OF CONTAINMEXT PRESSURE BOUNDARY

The reacter containment bomndary shall be desfgned with
sufficient margiz to assure that under eperating, smaintenance, testing,
aznd postulated sccidest cocditions (1) fts ferritic materials behave
iz & ponbrittle masner aud (2) the prodadility of Tapidly propagsting
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sarvics tarperaturss and cthar conditicns of the contaimmnt boundary
material during eperation, maintsnancs, tasting, and postulated
scetident esnditions, and the wncartainties Lo determining (1)

saterial propertiss, (2) residoal, stsady-stata, aod transieat stresses,

aad (3) sizz of flawu,

CRITZRION S2 = CAPABILITY PUR CONTAIICINT LEARACE RATE TESTING

The reactor contzinmant and other equipmant which may dbe
subjected to containaent tast conditicns sball be designed sc that
patiodic fotegrated laskage rate tasting eas be corducted at

contsinmat design pressure,

CRITEEION 53 = PROVISICKS FOR CONTAIRMENT TESTINS AND IRSPECTION
The reacter contaimment shall bs dasigued to perxit (1)
inspecticn of all fmportant aress, such as peneatraticns, {(2) an

appropriste surveillmes prograz, mad (3) periodic tasticg at
containacat design pressure of the lsakrightness of penetrations
vhich have resf{lient seals and expznsien bellows,

CRITERIOK 54 ~ PIPING SYSTEMS PENPIRATING CONTAYNMENT

Piping eystazs penetratirg primary rvesctor contaicment shall be
provided with lesk detectien, isolaticn, &nd containzent capabilicies
baving redundancy, raliabflity, snd performancs capabflities whieh
raflact the izpertance to safety of isolating thase piping systems.
Such piping systexms ghall be designed with & capahilicy to tast
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periodically the cverability of the tsolatfon walves azd gssocisted
;pp;:ntu end to determine £{f valws laakage £s within accepiable

limits.

CRITERIOK 35 ~ RUACTOR COOLAKT PRPSSUR? BOUNDARY PENETRATING CONTAINMENT

Each line thar £s part of the rasctor coolezt pressure dowdary
and that penetrates primery reacter containmment shall be provided
with contaimment isolatiss valves as follows, cnless 2T ean be
demonstrated that the ecntaiment fsolation provisicns for a specific
class of lines, such a3 instrucent lines, are scceptadle on some
other defined basis:

(1) One locked closed isclsetion valwe insile and ene locked

closad fmclatisn valve ootside cottainment. er

{2) One autcoatic isclation wvalve inside and mme locked closed

igolztica valve cutside contaimest, or

(3) Ooe locked closed Lsolation valve foside and coe sutematic

{s0latioz valve outside containment. 4 sixple check walwe
say not be used s the gutemstir fsclation valve cutside
containment, or

{4) One sutomatic isclation walve i{nside and ocne autematic

isclaticn valve outsfde emtainnent, A simple check valve
way wot be used a1 the gutomatic isclation valwe sutside

containment.

1sclation valves outside containment shall be located as close to

- 42 - Appendtx "A™




Hi

enttaingent ag nvactiae] omd unmn Tnee af srevarine maeme, suroneric

dsolaticn valves shall be designed to take the positicn that provides

greater safety.

Other appropriste Tequirements tc mininige the prodadilicy et
consequences of gn sccifental rupture of these 1ines or ¢f lines
conaected to thez shall be provided as secesssry to assure adequats
safery. Detarmtaation of the appropristencss ¢f thess requirenents,
such as higher quality 4n design, fabrication, and tasting, addtrional
provisicus for inservice {anspection, protecticn agrinst sOre severe
natursl phencmens, and additionzl isolation valves end contsimant,
shall tazlude considerstion of the population density, wse character~
istics, and physical charscteristics of the site snvirons.

CRITZRION 56 = PRIMARY CONTATHMENT ISOLATION

Each line chart emneets directly to the contaiamant atmosphere
aad pepetrates primary reactor contairment shall be provided with
containment isolaticn wvalves as follovs, wnless it can be demonstrated
that the contaiacent lsolation provisions for s specific class of lines
such as irstrument lines, are accadtable on seme other defined basist

(1) One locked closed iselatisn valve inside and ome locked

closed 1sclaticn valve cutside contaimment. o
(2) Ome sutccstic fsclation valve inside and one locked closed

{sclacion valve cutside containment, er
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(3) One locked closed Lsclation walwe ingide and one automatic
\uolum valve cutside containment. A sirple check valwe
B2y not be used a3 tha sutemstic fsclaticn valve outside
containment, oF
{4) One autamatic 4s0lstion valwe inside and eme autematic
{s0lsticn valve outslde contairment. A sizple check valve

mzy oot de usad as the antomatic Ssolation valwve cuzgide

contaicment,

Isclation valves ocutside eontuimment ghall be locszed &3 close to the
containment g5 practical and upoen loss of actuating powver, sutozatic
is0lazfon valves gkall be desigaed toc take the positior thar provides

greater safety.

CRITZRION $7 - CLOSED SYSTPM ISOLATION VALVES
Each line that penetrites primary reactor contaiament and 4s
neither part of the veactor coclant pressure bowmdary nmor connected
directly to the contaimment atmosphers shall have at least ene contain-
ment isolaticn valve vhich ghall be either sutematic, or locked elosed,
or capable of remote manual cperaticn. This wvalve shall be outside
containment and lscated as close to tha contaimment as practical.

A simple check valve may mot be used g5 the sutomatic isclation

valve,
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CRITERIOR €0 ~ CONIROL OF RELPASTS OF RADIOACTIVE MATERIALS TO TEE

ENVIRORMENT

The suclear power unit dasign shall {aclwde means to centrol
suitadly the release ¢f vadicactive materials Lz gaseous and liguid
effluenzs gnd to handle tadicactive #0l4d wastes produced during
norasl reacter cpefn:icn. {ncluding anticipsted cparational
occurrences. Sufficient holdop eapacity shall be providesd for
retantion of gasesus and liquid effluants containing radicactiva
waterials, particularly whers unfavorabls site envircnmentsl condi-
tions eaz be expectsad to inpose wnusual eparational limitstiens

upon the release of suck effluents to the envircusent.

CRITERION 61 « YUEL STORAGE AND HANDLINC ARD BADIOCACTIVITY CONTROL

The fusl storage and handling, radicactive waste, and other
aystezs which may contain radicactivity shall be designed to assure
zdegquate sxfaty under sormal and postulated accident conditisos,
These systeas shall be desigoned (1) with a capability to permit
inspestion and testing of componants important te safety, (2) with
suitable shielding for radisticn protection, (3) with appropriste
contaioment, coafinement, and filterieg systens, (4) with a residual
heat vemoval capability having reliability and testadility that

geflects the irportance to safety of decay beat znd other residusl

- 45 - Appendtx "A"




ka2t ramoval, and (3) to prevant significant reducticn 4 fual

storage coclant inmvestory under accident ecnditiens.

CRITIRION 62 - PREVENTION OF CRITICALITY IK YUTZL STORASE AND EANDLIKS

Criticalicy £n the fuel storsge and handling systsa shall be
prevented by physical systems cr processes, preferably by use of

goonetrically safe configuratiens.

ERITERICK 63 « WONITORINC FUEL AND WASTE STORACE

Appropriate systems shall be provided fm foel sterage and radic-
activa vaste systems and sssocisted handling areas (1) to detect
conditicns that may result in loss of residual hezt removal
capability and excesslve radlation levels and (2) to inftiate

appropriste safety actieus.

CRITERION €& ~ MONITORIKG RADIOACTIVITY RYLEASES

Masns shall de provided for monitoring the reactor contaimmant
atzosphere, spaces containing coaponents for recirculation of loss=of~=
cooclant accidest fluids, effluent discharge paths, and the plant
eovirens for radicactivity thet may be released trn soraal operatisns,
izciuding anticipsted eperational cccutrences, snd free postulated

accidents,
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Dated at this

day of 1971,

POR THE ATGHIC ENERCY COMMISSION

¥. B. McCool
Secratary of ths Commissios
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APPINDIX "B"

; ; LES1 U uSTER1d UK
\’/ L PREVIOUS NOTICE OF PROPOSED RULEY MAXKING (32 FR 10213)
\ PUBLISRED IN THE FEDERAL REGISTER, JULY 11, 1%¢7

1. K. C. Paxten, Los Alxmos Sclextific ladeoratory, Meaber ASLE Pane
1/25/612.

2. Eugene Greuling, Duke University Member, ASIS Pamnl, 7/26767.
3. Szusrr Mclain, Mclats Assccistas, 8/22/67.

4., Uinar Svansca, Black and Veatch, 8/25/67.

3. G. J. Stathakis, General Electric Cowpany, 9/5/67.

€. Willfas 3. Cottrell, Oak Ridge Kational Labdorstory, $/6/67.

7. J. K. Callagher, Jr., IEFEE, Nuclesr Sciesce Creup, Raacter
Instrumentation and Controls Standards Scdeomaittee, 9/6/67.

8. David K. Barry, III, Southern Calffornia Pdison Company, $/7/67.
i $. J. C. Rengel, Westinghowse Electrie Corporatien, $/8/67.
10, W. 3. Behake Jr,, Comsonveslth Edison Cospany, 9/8/67.
11. 8ol Burstein, Visconsin Llectric Pover Company, 9/B/67.
12, L. E. Misnick, Yankee Atomic Electric Company, 9/8/67.
13. ©D. M. Leppke, Pioneer Service and Engineering Company, 9/15/67.
14, W, R Cooper, Tecnessee Valley Authority, $/20/67,
. 15. k. E, Wascher, Dabesck & Wilcex, $/20/67,
18. 3. J. Flaherty, Atomics International, 9/25/67.
17. Edviz A, Wiggin, Atemics Industrial Fenwm, Toe., 10/2/67.
18. willfam S. Lee, Duke Power Company 11/2/67.
18. Charles 0'D, Lee, Jr., Specifications Engineer, California, 127204
20, K. B, Stevart, Culf Ceneral Atomic, Inc., 2/15/68.
2. J. ¥. West, Conbustion Eagineering, Inc., 2/21/68.
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BAFY LETITR TO TEI JOIXT COXOOITIEZE OX ATOMIC PXEROY

1. Enclosed for the informution of the Joint Committas L3 &
copy of a aotice of rule making amending the Commission's Tegulation
“"Licensing of Prodoction and Ttiliszstic hcmuu." 10 Cre Parc 5O
tc add an Appendix A, Ceneral Dasign Criteria for Nuclsar Powsr
Plants. Proposed eriteris warte pudlished for commant on July 1ll,
1967. The criteria iz the notice of ruls making veflect consideza-
tion of the comments received on the proposed critaris published
for comment and sudsequent developments fr the tschnslogy and (n the

1licensing procass.

2. The criteriz estadlish minimrm reguiremsnts for tha
principal design eriteris for water-coolad suclaar pover plants
simtlsr 12 dutju sad locaticn to plants for which eemstructien
permits bave pravicusly been issued by the Commigsion. They slso
provide guidance to spplicants for cemstructicn permits for
estadlishing the principal design cxriteria for other types of muclear
pover plants,

3. The szendment will be affective 90 days aftar pudltcation

1n the Federal Register.

4. Isclosed also 1s a copy of a public announcemsnt wa plan te

{ssue on this mattar 1z the naxt fev days.
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ASPENDIX "D

DRAFT PUBLIC ANNOURCEMENT

AEC PUELISHES GENERAL DESICN CRITIRIA
FOR NCCLEAR POWER PLANIS

The AZC is pudlighing a revisel se: of general design criteria
for use in establighing the principal design criteria fer anclear

pover plasts,

In July 1967 AXC published in the Federal Register for public
coment 'Ceneral Design Criteria for Kuclesr Pover Plast Censtruction
Pernizs™ develrped by Ltz regulatory staff. The revision pudblighed
today reflects extensive comxent rscaived frea 21 groups or
individusls, reviev withis the AZC, end developments that hawve

cceurrad ir the nuclesr {ndustry sincs publicatien of the eriteria

i 1967.

The ragulatory staff his worked clesely with tha Commigsicn's
Advigary Comittee on Reactor $afeguards in developing the revised

ericeris,

The szendsent to Part 50 ef the Comnissicn's regulations fixes
wininma reguirements for the principal degign eriteria for wvater-ceoled
sucleasr pover units simflar 4n design and locatiecn te units praviocusly
approved bty the Comalssicon for construction, It provides guidance,
alsc, for establishing the principal design criteria feor other
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Reference 16
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A[ ATOMICS INTERNATIONAL én-2étipn Gidtvin

A Division of North American Rockwell Corporation

September 25, 1967

In reply refer—-

6TAT-53Th4
DCCKETED TAT-531
USAEC
SEP29 1967 &~
Secretary s af the
U. S. Atomic Energy Commission bl Py
Washington, D.C. 2035k5 Bragsa
Gentlemen:

The revised set of proposed General Design Criteria, which were published
in the Federal Register on July 11, 1967, for public caomment, represents
the results of a grest deal of very fruitful effort to develop standards
to assist in the preparation of applications for nuclear power plant
construction permits. The early release of the first set of eriteria
developed by the regulatory staff, with the request for comments, initisted
the extensive efforts recognized as necessary for effective evolution and
development of the criteria. These resulting criteria, which reflect the
public comments and suggestions, represent a significant improvement, both
in organization and format and in content, over the initisl oeriteria
published in 1565. They offer considerably more snd better guldance for
the preparation of applications for nuclear power plant construction
pernits and operating licenses.

Cur review has resulted in a number of comments and recommendations which
are outlined below. Our more general comments are followed by those
specifically directed to the individual criteria by number.

First we recommend that in edoption of the proposed criteris as a part of
10 CFR 50, they be more specifically directed to and required of large
pressurized and boiling water resctors. This approach in the application
would reduce the possibility of ritualistic adherence by reviewers to the
requirements of the criterla when considering reactor types other than
those for which the criterim were specifically developed. Detalled
implementation of the criteria for other reactor types, and perticularly
for the advanced reactors now receiving major attention, can then proceed
in whatever manner is most appropriate for the reactor without preconceived
conclusions from the results of application to the water reactors. Alsoc
this more specific application to water reactors will reduce the possibility
of their misuse by intervenors in public hearings for other reactor types.

P, 0. Box 309, Canoga Park, Californic 91304
Cablo Address: ATOMICS



Secretary -2- September 25, 1967
Washington, D.C. 20545 6TAT-53Th

The proposed criteria appear to be extremely qualitative in & number of
areas. For example, we note the use of words and phrases such as:
“impairing of safety” {Criterion 4), "acceptable fuel demege limits"
Criteria 6 and 1k4), “eppropriste margins" (Criterion 6), "exceedingly
low probability” (Criterion 9), “high functional reliability" (Criteria
19 and 38), "sufficient” (Criterion 20), "necessary"” (Criterion 20),
"considerable margin” (Criterion 32), "limited allowances® (Criterion 33),
“abundant” and "negligible" (Criterion 4%), “oonsiderable margin
(Criterion L9), "as close to design as practicable” {Criteria 61 and 65),
"relisble" (Criterion 6€7), "undue amounts"” (Criterion €9), and "high
population density for very lerge cities” (Criterion 70). While we
recognize that development of effective definitions of these types of
terms is a very difficult task, we wish to encourage a strong continuing
effort to define the terms quentitatively and then to include a section
on definitions as an integral part of the criteria.

Our specific comments on the individual criteria are identified below by
each criterion number.

2. Some quite specific criteria have been developed and applied
to such natural phenomena as tornadces and earthquakes in
Drevious reactor application reviews. Including exemples
of this kind of guidance would be helpful to spplicants.

e also recommend that, in addition to the two items cited,
the design bases establisched as a result of this eriterion
reflect the results of anealyses which include not only

the quantitative severity of the natural phenomena but
&lso their probabllity of occurrence.

L, The implication that any degradation or impairment of safety
is umacceptable and should be removed. :

5. It might be noted that the records should be accessible
subsequent to the cccurrence of an accident.

8. We believe that it is unnecessary to require the overall
power coefficient to be not positive in the power operating
range. It is quite possible for the overall coefficient
to be positive, and there be no unmccepieble safety problem.
For example, in a sodium graphite reactor, the coefficient
‘has a prompt negative component together with a positive
component with & long time constant. This results in an
overall positive ccefficient, but the negative portion of
the coefficjent is large enocugh and fast enough to assure



Secretary

3= September 25, 1967

Washington, D.C. 20545 6TAT-5374

10.

13.

4.

16.

20.

28.

satisfactory control end safety. In fact, the lack

of an overall negative coefficient 1s an advantage,

since compensation for a large temperature and pPower
defect in the reactivity is not regquired.

Tt is emtirely conceiveble that containment, as used today
for water reactors, may not be required for other types of
reactors currently under development. It would seem
appropriate to give some recognition now to this in this
¢riterion.

The basic requirement here 1s the provision of & control
room that will remsin habiteble and will provide capability
+to shut the reactor down and maintain it in a safe condition.
Application of the radistion exposure limits in 10 CFR 20

in this criterion is wnduly stringent and Is unnecessery.
The 10 CFR 20 limits are for normal operations and should
not be required in "asccident conditioms.”

The requirement for monitoring the fission process for

¥ .. all conditions that can ... cause variations in
reactivity” is too inclusive in this context. The examples
given ere simple end of external origin. More subile
conditions could be, e.g., fuel motion during life, changes
in core geometry, etc. It may not be possible to monitor
these conditions directly. What is important is monitoring
of reactivity, and & predictive analysis by means of which
cbservations and predictions can be compared, and any
anomalies identified.

We submit that it is wmecessary for all core protection
systems "to act automatically."

This criterion should reguire monitoring for leskage of
reactor coolant; monitoring the "reactor coolant pressure

toundery” is unnecessary.

The bases for determining when two different operating
principles are necessary should be included here.

It is not necessery for two reactivity control systems
to act fast enough to prevent exceeding acceptable fuel
damage. Hence, we recommend deletion of "... including
those resulting from power changes, sufficiently fast
1o prevent exceeding acceptable fuel demage limits."”



Secretary Y- September 25, 1967
Washington, D.C. 20545 6TAT-537h

29. Shutdown margins greater than the worth of the most effective
control rod appear inconsistent with the fact that reactors
now being licensed have in excess of 100 such rods. We
suggest the c¢riterion be directed to providing shutdown
margins greater than the maximum worth of any one gang of
rods which can be driven or contrcolled by an cperator or
the control system.

36. We would point out that, except for financial risk, the
requirements of this criterion are unnecessary if failure of
the coolant boundary does not result in loss of coolant and
subseguent core failure. HRence, application of this to low
pressure coolsnt systems can be relaxed significantly.

39. Requirements for offsite power should be deleted, since
adequate cnsite power systems must always he regquired for
emergency operation of the engineered safety features.

L2. Here, it should be recognized that, the loss-of-coolant
accidents may not be design basils mccidents for other power
reactors for which these criteris are generelly applicable.

L. We bvelleve that the extent of independence and redundancy
outlined here for the emergency core cooling systems is not
necessary for low pressure systems. Also we question the
necessity for “"preferably of different design principles.”

66. The second sentence should be replaced with “Inherent means
should be used where practicable.”

€7. The criterion should be revised to require the design to be
based on preventing exposures in excess of 10 CFR 20 limits.

69. The criterjon should require that containment be provided
if radiosctivity releases due to accidents lead to publie
exposure in excess of 10 CFR 20 limits.



Sceretary 5 September 25, 1967
washington, D.C. 20545 67AT-5374

We believe your consideration of our comments will lead to further improve-
ments in the General Design Criterja. If there are guestions, or if we
can provide further clarification, we shall be pleesed to do so.

AL A :
s

Je I F erty
Presiden
Atomics fInternational Division

TNTAI

P.AR
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Those Listed Below October 7, 1966

G. A. Arlotto
Facilities Standards Branch, S§S

REVISED DRAFT - GENERAL DESIGN CRITEZRIA POR KUCLEAR POWER PLANT CONSTRUCTION
PERMITS

Attached is s revised draft of the General Design Criteris for Nuclear
Power Plant Construction Permits dated October 6, 1966, which [ developed
for your consideration. In comparison with the previous draft, which was
dated July 25, 1966, the sttached version reflects the following:

1. Changes suggested by ACRS Subcosmittee members at weetings of
August 10 and September 21, 1966.

2. Changes suggested in the Backup Document dated August 9, 1966,

3. Changes suggested in meworandus from Robert H. Bryam to J. J.
DiNunno dated October 3, 1966.

&4, Changes ruultihg frowm discussions smong the addressees and
myself,

S. My supgestions which time did not permit resolution of with
the addressees.

Attachment?
As Stated Above

Addresseess
Jo J. DiMunno, Asgistant Director for Reactor Stendards, SS
Robert H. Bryan, Chief, Facilities Standards Bramch, SS

SURNAME » ] e B ] A EIES
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Those Listsd Below

G. A, Arlotto
Facilities Standards Branch, SS

October 7, 1966

REVISED DRAFT - GENERAL DESICN CRITERIA FOR KUCLEAR POWER PLANT CONSTRUCTION
PERMITS

Attached is a revised draft of the General Design Criteria for Nuclear

Power Plant Construction Permits dated October 6, 1966, which I developed
In comparison with the previous draft, which wvas

for your consideration.
dated July 25, 1966, the sttached version reflects the following:

1.

2.

3.

4.

5.

Changes suggested by ACRS Subcommittee wembers at weetings of
August 10 and September 21, 1966.

Changes suggested in the Backup Document dated August 9, 1966.

Changes suggested in meworandus from Robert H. Bryan to J. J.
DiNunno dated October 3, 1966,

Changes resulting frow discussions axong the addressees and

wyself.

My suggestions which time did not permit resolution of with

the addressees.

Attachment:
As Stated Above

Addresseest
J. J. DiMunno, Assistant Director for Reactor Stendsrds, SS
Robert B, Bryan, Chief, Factlities Standards Bramnch, SS

SURNAME »

DATE

.
s;\;r@s” |
Arlotte:jjb

..... T OIED) L

e

Form AEC-318 (Rev. 9-53)
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Revised Draft
10/6/66

GENERAL DESIGN CRITERIA FOR NUCLEAR POWER PLANT CONSTRUCTION PERMITS

The purpose of these criteris is to define or describe the basic safety
objectives to be met in the design of a nuclear powver plant. They ars intended:
(1) to serve as guidance to the applicant in preparing an application for an
AIC construction permit and (2) to sid the ABC staff in revieving that appli-
cation.

The application of theee crltetinAto s specific design involves a cone
siderable smount of engineering judgment. There may be instances in which one
or more of these criteria sre unnecessary or sre insufficient. It is not
{ntended that the criteria be used as s check list of demign objectives for
all proposed plants, and the applicant is free to establish the safety of his
design by alternative criteria. The criteris will be ondified 1f, or as, future
technological developments and experlience warrant. |

An applicant for a construction permit is expected to present a design
spprosch together with data and analyses sufficient to give assurance that the
design can reasonably be expected to fulfill all lppl.lcnblc criteria. It is
recognized that the nature and detail of technical information sand anslysis
required at the construction permit stage to provide such assurance pay vary,
depending on the particular criterion under consideration. Category A criteria
encompass critical safety arsas so fundsmentsl in the design, procurssent,
fabrication, and construction of the plant that modification for reasons of
safety at the opersting license rwlﬁ stage would be exceedingly difficult
and costly; in essence, for practical purposes, decislons made st the eone

struction permit stage in these areas are frrevocable, Where novel features




are associated vith criteria which are siteesensitive or are directly related

to limiting the accidental release of radioactivity into the public domain,

thay must be dealt with in a relstively complete vay at the construction permit

stage sven if the "irrevocable” condition is not met. Category B criteris

encampass safety areas where the modificetions can be made for reasons of

safety et the operating license review stage without placing an undue burden

on the parties concerned. These eriteris printipally concerned with protecting

the operational capability of the reactor may be dealt with in relatively less

detail at the construction permit stage 1f more detailled information and analysis

are not gvailable at that time. -
All applicable safety criteria must, of course, be fulfilled as a condition

for $ssuance of s license to operate the pl-nt;

CRITERION 1 (Category A) QUALITY AND PERFORMANCE STANDARDS

Those features of resctor faclilities which are essential to the prevention

of acclidents which could affect the public health and safety or to mitigation
of thelr consequences shall be designed, febricated, and erected to:

(a) Quslity standards* that reflect the importance of the safety function
to be performed, Where generslly recognized codes or standards on
design, materials, fabricstion, and inspection are applicable, they
shall be used. VWhere adherence to such codes or standards does not
suffice to assure @ quality product in keeping with the safety function,

they shall be supplemented as necessary.

* A show{ng of sufficiency and applicability of $tandards useq shall be reiulred.

OFFICE P [ ocecciinnnionnncmcaaionans e L L B e DL T
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(2) Active components, such as pumps and valves, can be tested

periodically for opsrabllity and required functional per-

formance.

(3) A capability is provided to test periodically

the deltivery

capabllity at a position ss close to the spray norzles sz is

practical,

(4) A capability is provided to test under conditions as close

to the design as practical the full operational sequence

that would bring the systems into action, including the

transfer to alternate power sources,

CRITERION 10 (Cstegory B) FUEL AND WASTE STORAGE SYSTEMS

Storage and handling systems for fuel and wvaste shall be designed on the

basis that:

1. Possibilities for inadvertent criticality must be prevented by

engineered systens or processes toevery extent practiceble. Such

weans as gecwetric safe spacing limits shall be amphssized over

procedural controls,

2. Rellable decay hest removal means must be provided az necessary to

pravent fuel or storage volume demage that could result in redio-

activity release to plant opsrating areas or the public savirons.

Such peans wust be assured for all snticipsted mormal and sbnormal

conditions as well as those sccident situations whereby mormal cooling

could credibly become lost.

SURNAME P | o ooeoimceccccammmmammmues foremenssenmon e e cec s ces masn s s e s 2omn s
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GENERAL DESIGN CRITERIA FOR NUCLEAR POWER PLANT CONSTRUCTION PERMITS

Attached hereto are general design criteria used by the AEC in judging
whether a proposed nuclear power facility can be built and operated without
ynduec risk to the health and safety of the public. They represent design
and performance criteria for reactor systems, components and structures
which have evolved over the years in licensing of nuclear power plants by
the AEC. As such they reflect the predominating experience to date with
weter reactors but most of them are generally applicable to other reactors

as well.

1t should be recognized that additional criteria will be needed for
evaluation of a detailed design, particularly for unusual sites and
environmental conditions, and for new and advanced types of reactors.
Moreover, there may be instances in which it can be demonstrated that one
or more of the criteria need not be fulfilled. It should also be recognized
that the application of these criteria to a specific design involves a
considerable amount of engineering judgment.

An applicant for a construction permit should present a design approach
together with data and analysis sufficient to give assurance that the design
can reasonably be expected to fulfill the criteria.

FACILITY
CRITERION 1

Those features of reactor facilities which are essential to the
prevention of accidents or to the mitigation of their consequences

must be designed, fabricated, and erected to:

(a) Quality standards that reflect the importance of the
safety function to be performed. It should be
recognized, in this respect, that design codes commonly

used for nonnuclear applications may not be adequate.



CRITERTON 6

Clad fuel must be designed to nccomédate throughout its design
1ifetime all normal and sbnormal modes of anticipated reactor operation,
including the design overpower condition, without experiencing significant
cladding fatlures. Unclad or vented fuels must be designed with the
similar objective of providing control over fission products, For unclad
and vented solid fuels, normal-an& abnormal modes of anticipated reactor
operation must be achieved without exceeding design release rates of

fission products from the fuel over core lifetime.

CRITERION 7

The maximum reactivity worth of control rods or elements and the rates
with which reactivity can be inserted must be held to values such that no
single credible mechanical or electrical control system malfunction could
cause a reactivity transient capable of damaging the primary system or

causing significant fuel failure.

CRITERION 8
Reactivity shutdown capability must be provided to make and hold the
core subcritical from any credible operating condition with any one control

element at its position of highest reactivity.

CRITERION 9
Backup reactivity shutdown capability must be provided that is

{ndependent of normal reactivity control provisions. This system must have

. the capability to shut down the reactor from any operating condition,



-5~
CRITERION ‘14
Means must be included in the control room to show the ralative
resctivity status of the reactor such as position indication of mechanical

4
rods or concentrations of chemical poisons.

CRITERION 15

A reliable reactor protection system must be provided to automatically
jnitiate appropriate action t; prevent safety limits from being exceeded.
Capability must be provided for testing functional operability of the system
and for determining that no component or circuit failure has occurred. For
instruments and control systems in vital areas where the potential conse-
quences of failure require.redundancy, the redundant channels must be
independent and must be capable of being tested to determine that they remain
independent., Sufficient redundancy must be provided that failure or
removal from service of a single component or channel will not inhibit
necessary safety action when required, These criteria should, where
applicable, be satisfied by the instrumentation associated with contsinment
. closure and isolation systems, afterheat removal and core cooling s}stcms,
systems to prevent cold-slug accidents, and other vital systems, as well

as the reactor nuclear and process safety system.

CRITERION 16

The vital instrumentation systems of Criterion 15 must be designed
so that no credible combination of circumstances can intefere with the
performance of a safety function when it is needed. In particular, the

effect of influences common to redundant channels which are intended to
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CRITERION 19

The maximum integraé%d leakage from the containment structure Under
the conditions described;in Criterion 17 above must meet the site exposure
criteria set forth in 10 CFR 100. The containment -structure must be
designed so that the containment- can be leak tested at least to design
pressure conditions after completion -and.installacion of all penetrations,
and the leakq;g rate measured over a.suitable period to verify its con-
fo-mance with required performance. The plant must be designed for later

tests at suitable pressures.

CRITERION 20
All contsinment structure penetrations subject to failure such as

resilient seals and expansion bellows must be designed ‘and constructed
so that leak-tightness can be demonstrated at design-pfe35ure at any
time throughout onerating life of the reactor.
CRITERION 21

. Sﬁfficient normal and emergency sources of electfical‘poweiimust
be grovided to assure a capability for.prompt shutdowh and' continued
maintenance of the reactor facility in a safe condition under all

credible circumstances.

CRITERION 22

Yalves and ;bei: associated apparatus that:are esseftial to the
containment function must be redundant and so arranged that no credible
combination of circumstances can interfere with their necessary function-

ing. Such redundant valves and associated apparatus mwust be independent



CRITERION 26

Where unfavorable environmental conditions can be expected to require
limitations upon the release of operational radioactive effluents to the
1]

environment, appropriate hold-up capacity must be provided for retention

of gaseous, liquid, or solid effluents.

CRITERION 27

The plant must be provided with systems capable of monitoring the

release of radioactivity under accident conditions.



- 15 -

VI1I. FUEL AND WASTE STORAGE SYSTEMS

CRITERION 61 - PREVENTION OF FUEL STORAGE CRITICALITY (Category B)

Possibilities for criticality in new and spent fuel storage shall be pre-
vented by physical systems or processes to every extent practicable. Such

means as favorable geometries shall be emphasized over procedural controls.

CRITERION 62 - FUEL AND WASTE STORAGE DECAY HEAT (Category B)

Reliable decay heat removal systems shall be designed to ensure damage
to the fuel or storage facilities that could result in radioactivity release
to plant operating areas or the public environs is prevented. Such means
must be assured for all anticipated normal and abnormal conditions as well as

those accident situations whereby normal cooling could credibly become lost.

CRITERION 63 - FUEL AND WASTE STORAGE RADIATION SHIELDING (Category A) S

Shielding for radiation protection shall be provided in the design of
spent fuel and waste storage facilities as required from consideration of

10 CFR 20.

CRITERION 64 - PROTECTION AGAINST RADIOACTIVITY RELEASE FROM SPENT FUEL AND
WASTE STORAGE (Category B)

Containment of fuel and waste storage shall be provided if accidents

could lead to release of undue amounts of radioactivity to the public environs.

IX. PLANT EFFLUENTS

CRITERION 65 - CONTROL OF RELEASES OF RADIOACTIVITY TO THE ENVIRONMENT (Category B)

The facility design shall include those means necessary to maintain control

over plant radioactive effluents, whether solid, liquid, or gaseous. Appropriate
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-- My, Wunzio J. Palladino, Chairman
Advisory Committee on Reactor Safeguards
U. S. Atomic Energy Commission
vashington, D. C. 20545

Dear Mr. Palladino:

Enclosed for consideration by the Committee i3 a redraft of General
Design Criteris. The format of the criteria has been changed. Tha
subparts previously listed in esarlier drafts have been made into
separate criteria. The wording of these criteria is essentislly the
same ss those in the October 20, 1966, draft, modified to reflect
subsequent discussions held with the ACRS Subcommittee in November
and recent develonments of criteria for emergency core cooling
systems.

An additional document showing the chmgeﬁ made from the last draft
discussed vith the ACRS is under preparation and will be forwarded
by separate correspondence.

Sincerely yours,

J. J. DiNunno

Assistant Director for
Reactor Standards

Division of Safety Standards
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Clifford K. Beck, Deputy Director of Regulation, w/encl.
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C. L, Henderson, Asst. uir. for Administration, w/encl.
Peter A, Morris, Uirector, URL, g/eacl. (6)
Edson G. Case, Deputy Director, DRL, w/encl.
Forrest Western, Director, DRL, w/encl.
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