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(?AF[JSNE,_Q Role of HQ and Regions

Prolecting People and the Bnwivoworess

e HQ-Spent Fuel Storage & Transportation
— Licensing
— Vendor inspections
— Support regional inspections

 Regions
— ISFSI Inspections
* Pre-operational

* Routine operational
* Physical Security

— Event response and reactive inspections




USNRC Regional Inspection Focus
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Focus on risk significant activities

Pre-operational and initial cask loading
— Largest inspection effort (team inspection)
— Inspect licensee demonstrations and program

changes
— Source of majority of inspection findings

Routine operational inspections

— Focus on performance, program changes and
emergent issues

Reactive inspections
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qﬂrUSNRC Inspection Preparation

* Inspector resources:

— Inspection Procedures (IP)
— 10 CFR Part 72
— Certificate of Compliance (CoC)

— Site-specific license

— Technical Specifications

— Safety Evaluation Report (SER)

— Final Safety Analysis Report (FSAR)
— Recent licensee inspection reports

— Industry events & NRC generic
communication

— Licensee Documents
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« 10 CFR Part 72 Requirements

— General License Requirements

\
— Site Specific Requirements R af

— Some overlap between two databases ;:__

e Concrete Construction Requirements

ISFSI and Concrete Overpacks

American Concrete Institute (ACI) 349 for Important-To-
Safety Concrete

ACI 318 for Not-Important-To-Safety Concrete
Considerable overlap between the two databases

Includes applicable requirements from American Society
for Testing and Materials (ASTM)
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 Overhead Cranes
— Single-Failure-Proof cranes
— Non-Single-Failure-Proof cranes

— NUREG 0612 requirements for heavy loads
and cranes

— NUREG 0554 requirements for single-failure-
proof cranes

— ANSI N14.6 requirements for special lifting
devices

— ASME B30.2 requirements for overhead
cranes

— ASME B30.9 requirements for slings
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 Welding and Non-Destructive
Examinations

— Includes welding processes that will be used
on the cask (Shielded Metal Arc Weld-SMAW,

Gas Metal Arc Weld —- GMAW and Gas
Tungsten Arc Weld — GTAW)

— Includes NDE that will be used (Visual Test —
VT, Dye Penetrant Test — PT,; Helium leak
test; Hydrostatic test)

— Includes welding variables and personnel
gualifications
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CHTYED FUATES ALESH REGULATORY COMMISTES
Prolecting People and the Bnwivoworess

« Site and Cask Specific Requirements

— Taken from the Certificate of Compliance
(CoC); Technical Specifications and the
FSAR for general licensees

— Taken from the License, Technical
Specifications and the FSAR for site specific

licensees

— Vendor Cask Databases developed for:

 Holtec
 NUHOMS
 NAC UMS

» Databases must be updated prior to next
use when the governing requirements
change
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e Databases include inspections of:
— Cask loading activities
— Cask unloading activities
— Fuel selection

— Programs

e Fire Protection

« Safety Reviews
Quality Assurance
Emergency Planning
Corrective Actions
Radiation Protection
Records
Security
Training
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Region Il ISFSI Inspection

ISFS| Dry Run Inspector Notes

Catogary

Requiremont

Source

[Eenenaiticense ] opic [Enanges Tesis and Experimenis ]

A licensee can make changes 1o their faciliy of storape cask design if certain criterin are met a5 listed in 10
CFR 7248

[0 CFR72 48(c)1) | Rov.orDate

Acceptance
Criteria

Dacuments
Reviawed

Persons
Contacted

1) List the procedures thal re used by the licensee to comply with 10CFR7Z2.48. 2) Verify thal the crteria
isted in 72.48(c 1) and (cK2) are incorper Eicensee's 3) Review the kst of the
T2.48 screenings and safety evaluntions that have been performed and select several of each lo verty that
ihe licensee's dispostion of the issues were adequate, 4) Verify that the vender is sending their 72 48% to the
icensee for review and determination of which should be implemented af the site, The licensee should have
s procedure for processing the vendor's 72,485 and should have examgles (o show the inspecta 1o
demenstrate that the 72.48s are being received and processed

(NOTE: Charge time spent on 72.48 issues 1o 1P 60857)

ﬁu:"ﬂar Systemn Directive (NSD) 211, *10 CFR 72 43 Process,” Revision 5 10 CFR 72.48 Screen, "Operation
of Dry Cask Transporter MPAOM/TES0M B2, Rev 5.° Dated May 14, 2007. 10 CFR 72 48 Screen, “Spent Fuel

Cry Storage Cask g Procedure. r184. Rev 001.° Dated May 14, 2007; 10 CFR

72 48 Screen, "Fusl/Component Movement Accounting, PTAO/AM1S0M37, Rev 010." Dated April 23, 2007,

10 CFR 72 48 Screen, "Inve: nlory of Fuel Special r\.u:le ar Malerial PTAVAMSS0M15, Rev 08" Dated Muy 30,

2007 INCED I3 48 MRS Ep Loacond inlnasing Dercartre

[Fecuirement was not imitiaity satisfied but was corrected prior 1o fuel loading, 10 Implement [he requirements
of 10 CFR 72 48, Duke Power had established a Nuclear System Diective (NS0) 211, The process
describad in NSD 211 was compared to NEI B6-07, Appendix B, “Guidelines for 10 CFR 72.48 Evalustions.”
which has been previously endorsed by the agency. MSD 211 included the instructions Lo adequately
perform & screening or evaluabion in accordance with the requirements of 10 CFR 72.48. The mspactors
noted that NSD 211 only required that individuals pe g 10 CFR 72.48 be
rainied in ihe 10 CFR 50.59 process. The training recuirements speciied in NSO 211 negiected 1o inciude
specific requirements cantained in 10 CFR Part 72 and pravided no avendew of the NAC-UMS

Technical Specifications nor FSAR, The training deficiency is discussed in additional detail in the GA
Category

[Several of the 10 CFR 72 48 Screens perfarmed by station perscanel wene reviewed after iraining was
provided to the responsible station personnel The 10 CFR 72,48 Screens were adequate, No 10 CFR 72 .48
Evaluabons were reported 1o have been performed

Inspector Datasheets

Region Il ISFSI Inspection

ISFSI Dry Run Inspector Notes Page # E'

Category

Requirement

Source

[Heavy Loads ] Topic [Lifting Yoke Load Test 1

The kfting yoke is designed to meet the requirements of ANSI N14.6 and NUREG 0612 and is designed as a
special liting device for critical loads, The lifting yokes are procf load lested 1o 300% of the design load when
Since there are no weids in the lifing path, the yokes are disassembled after the load test and the
boited connections are inspected for deformation. The lifting yoke is inspected flor visible defects prior to
each use and is inspected anrually

[FsAR 1015, Section 2331

] Revorpae[ 7]

Accoplance
Criteria

1) Review the licensee's detemmination of e weight of a cask keaded with fuel and water being Iifted from
the spent fuel pool. This will be the maximum weight of the i®. See Table 3.2-3 of the FSAR for the weight
of & loaded canister. 2) Review documentation on the yoke to venfy the 300% load test was performed.
\ierify that c a5 included o in the pr to perform a visual inspection of the it
yoke before each lit. 4) Verify that the licenses has revised their program 1o include an annual (per the
requirements of ANSI N14.6) inspection of the lit yoke. This could include an inspection for elongation or &
load test of 300% followed by disassembly and inspection

Persons.
Contacted

Finding

Hi Tech Manuf; ng = 01-020-LT, *Load Test Procedure,” Revision 1. Hi Tech Manufacturing
ProoffLoad Test Certification, Dated September 30, 2002. NAC intemational Calculation 12418-2001
"McGuire Lift Yoke Structural Evaluation” Revision 1; WO 0175880801, "OFC-Perform Load Test on 15751
Shank Hook Aftached to Yoke * Dated July 18, 2007,

This requirement was implemented. The design capacity of the lifing yoke was 115 tons (230,000 pounds).
s stated in NAC Intemational Calculation 12418-2001, Therefare, the 300% proof load fest was 630,000
pounds.

The ifting yoke was tested to 704,555 pounds on September 24, 2002 In accordance with Paragraph 4.1 of
Procedure 01-020-LT. A lest bridge was installed on top of the transfer cask, spanaing the diameter
Hydraulic rams weee inen placed on top of the bridge. The lifing yoke was suspended abave the hydraulic
rams while the lifing yoke arms were engaged with the primary trunnions. The hydraulic rams were then
extended 1o iransfer the weight of the Iling yoke from the crane 1o the rams. Hydraulic pressure, eguivalent
to a load of 704, 565 pounds, was then applied 1o the rams. The upward force against the Ifting yoke and
ams was opposed by the hoid down force of the primary trunnions, The proof load was maintened for 11
minutes and, while still under load. the IMing yoke was wsually inspected  No damage or cracking was
identified

Following load testing. the Iift yoke was disassembled and the load bearing componenits and bolted
connections were visuslly inspected for deformation, Liquid Penetrant (PT) testing was performed en the (it
yoke pins and no redevant indications were identified

The lifing yoke was 8150 used 1o set the shield lid weighting 7,000 pounds, o the canister loaded with fuel
while underwater. To provide the correct rigging for this operation, a shank hook was secured to the boftom
of the lifting yoke. The weight of the shield lid was below the 10,000 pound lower limit specified by ANSI N
14.6, however the intent of the requirement for a "non-critical M was achieved by performing a foad test of
1508 of the weight of the shield bd and by satishi h

| Complcte ¥ |
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Category

Requirement

Source

I5De(|a| Litting Devices I Topic IYohc Initial Acceptance Testing [

[Frice to inttial use, the yoke shall be sutjected to & fe3t load equal fo S00% of (he maxmam service [oad 11 8

single component fallure on te yoke could resull in an uncontraied lowering of the koad. If the design for
andling the load incorparates a single-failure proof concept, then each path in the dual-load-path device
shall be tested to 150% of the load instead of the 300%. After sustaining the load for 8 period of not less than
10 minutes, crbical areas. including lcad bearing welds. shall be subject 1o nondestructive testing using hquid
[penetrant or magnetic particie examination

[ANSI N146, Sect 7.3.1. Sect6.2.1, Sectb.9 ] Rev.orDate | 1533 |

Acceptance
Criteria

Documents
Reviewsd

Parsons
Contacted

Firwiing

Vendy that the load test and NDE was performed and documented. N14.6, Section 6.5.1 speciSes that the
il in 'with ANSUASME Boiler and Pressure Viessel Code 1989, Section V.,

| Articies 1.6, 7, 24, and 25, N14.6, Section 652 specifies acceptance criteria for the NDE as NF-5350 and

NF-5340 of the ANSI/ASME Bodler and Pressure Vessel Code, 1989, Section I, Division 1

T Tech Manutacturing Frocedure 01-020-LT, “Load Test Frocedure,” Revision 1. HI Tech Manufaciunng
ProotiLond Test Certification, Dated September 30, 2002; NAC-UMS FSAR 1015, Revision 3

This requirement was achieved. The licensee provided data showing that the §ft yoke and ransfer cask
trunnicns had been tested ot the same time. The transfer cask pimary trunnions and Iift yoke were tested to
704,565 pounds on 24, 20021in with g 4.1 of Procedure 01-020-LT. Alest
[ridge was installed on top of the transfer cask, spanning the diameter Hydraule rams were then placed on
top of the bridge. The liffing yoke was suspended above the hydraulic rams while the kting yoke arms were
engaged with the primary trunnicns. The hydraulic rams were then extended to transfer the weight of the
ifting yoke from the crane to the rams, Hydraulie pressure, sguivalent to a load of 704,555 pounds. was then
appled tothe rams. The upward force against the liting yoke was iransmitted to the primary trunnions
through the lifing yoke arms. The peoof load was maintained for 11 minutes and, while sl under load, the
[primary tnsmnicns were visually nspected. Ne damage o cracking was identiSed Following load testing, the
ift yoke was visually inspected for evidence of cracking, galling. and permanent deformation

Inspection Databases
Inspector Datasheets

Region Il ISFSI Inspection

ISFSI Dry Run Inspector Notes

Category

Requirement

Source

Iﬁacads I Topic IRecud Retention for 72.212 Analysis

A copy of the 10 CFR 72 212 analysis shall be retained until spent fuel is no longer stored under the general
icense issued under 10 CFR 72.210.

[FoceR Tz 21200200

] Rev.or I!au-

Acceptance
Criteria

Documents
Reviewsd

Parsons
Contacted

Firwiing

[Vendty that the kcensee has established this refention requirement for the 72.212 analysis document.

(NOTE: Charge time spent on 72 212 issues lo IP 60856)

[CNE 10CFRT2 212 Evaluntion NAG-UMS Universal Slaraqr Systom. "CATAWEA Huclear Stabon
Independent Spent Fuel Storage Installation 10CFRT ation NAC-UMS Universal Storage System.”
Revision 0, Dated May 30, 2007, Nuclear System Dire :'.lve 701, "Records Management.” Revision &

There is reasonabie assurance this requirement will be met. There is no boensae procedure that specifically
contains a requirement to maintain the 72212 analysis document. This document has been approved and
Saction 5.0 stal i "n copy of record will be retained per NSD 701 unbi spent fuel is no longer stored
under the geners] license issued under 72,210 "
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Page # E

Category

Requirement

Source

Inspection Databases
Inspector Datasheets

Region |l ISFSI Inspection

ISFSI Dry Run Inspector Notes Page # E

[Froceaures & Tech Specs ] Topic [Time o Bor Lme

A time to bail limd clock s monitored once the boltomn of the transfer cask chears the spent fuel pool as
described in Step 12 of FSAR, Section 8.1,1 through the draning of the rom the canister in Step 28,
The time 1o bod lmit for various heat loads is provided in Table 8.1.1-3 "Handling Time Limits Based on
Decay Heal Load with & Canister Full of Water ™ In the event that the time imit is not met, the license must
cool the caniister with forced air or return the canister loihe spent fuel pool for & 24 hour period OR
estabiishing the time to compiete Step 28 by measuring and mongceing the waler temperature inside the
canister in accordance with instructions contained in Step12.

[754R 1015, Secton 8.1.1.12

] Revoroae[ 7]

Acceptance
Criterla

Dacumants
Reviewed

Parsons
Contactod

[Verity thal precedures inchide these imits for time 10 bod and provisions are established for peoviding coaling
tc the canéster if these limits are exceeded OR that the licenses has a process 1o measure and estabiish the
lime remaining to complete Step 28 along with contingency measures, if necessary.

TTRUA 100/59, * NAC-UMS Spent Fuel Cask Ory Fun Procecure,” Fiewsion 002

This requirement was achieved The licensee included procedural sleps i track and conlral the “Time to
Boil* clock. Procedure TT/AMAZ100/0%9, Step 12 9.5, directed Ehe crew to raise the TFR unl the lip of the
TSC breaks the waler surface. The nobe in the procedure for this step stated to record the time as the “Time
e B start time in Enclosure 13.1, Directiens were provided in Enciosure 13.5, Time to Bed Contingencies,
e cool the canister i the Time o Bail handing lime kenil was close 1o expifing o the waler temperature in (he
canister exceeded the Time 1o Bofl Maximum Water Temperature recorded in Enclosure 13.1

|_Caomplete 5

Category
Requirement

Source

[FydrerpngHelium | Tepie [Time Limit for Vacuum Drying 1

The technical specificalions provide Bme limits for vacuum drying based on the KW ioading of the cask. The
vacisum drying lime kmit beging &t the completion of draining the canister and ends when (he cansster has
been backfiled with hellum. Exceeding the time it requires the licensee Lo initiate actions fo cool the fuel
wilhin a ces o frame

[E= o Teeh spec Az | . |

Accoptance
Critoria

Verify the Bcensee’s procedure for vacuum dning establish the time bmits specified in Tech Spec 3.1.1 based
on the canister heat ioad and that the procedure has & step to record time for starting and 8 step for recording
ime of completion. Venty @ licensee meets the requirement for SR 3.1.1.1 for monitonng the elapsed

e

Procedure MPAWATES0M81, *Loading Spent Fuel Assemblies Into NAC-UMS Casks,” DRAFT; Procedure
XSFM - 009, "Workplace Procedure for Selecting Spent Fuel Assemblles to be Stored In the NAC-UMS
Sorage System o the Calawba General License Independent Spent Fuel Storage Installabon ™ DRAFT
Procedure TTAOUAS100/099, “NAC-UMS Spent Fuel Cask Dry Run Procedure,* Revision 2. Procedure
OPOABS50015 NAC-UMS Fuel Assembly Loadng/Unlcading Procedure

This requirement was achieved. The ime ke tc achieve the requined vacuUm wa's Gelermined in Procedure
OPAABS50/018 using the value for the kW loading pisced in the canister supplied in procedure XSFM-
009. The time that the vacuum drying time limil staned was then recorded in procedure MPAMATES0/181
Endosure 131




Inspection Databases
Inspection Report

Documents  NUREG 0954, Supplement No. 2, Safety Evaluation Report Related to the Operation of
Reviewed:  (Capawba Nuclear Station Units 1 and 2; NAC-UMS FSAR, Revision 3

Categery: anes Topic:  Operator Traming Qus
Reference: \I REG 0612, Sect 5.1.1 (3}, ANSI B30.2, Chap 2-3
Requirement: Crane operators should be trained, qualified and conduet themselves in accordance with
{'haplcr 2-3 of ANSI B30.2 "Overhead and Gantry Crane: is may include specific
qualifications necessary to perform the job and passing a written and oral exam
1n:|a | ting exam admini d by the employer. Exam requirements may
be waived for unplu\ ces who meet specific qualifications and experience.

Finding: This requirement was achieved. Duke Energy had established a lifting program training
course that included training for riggers and crane operators. Section 3.8 of the Duke
Lifting Program listed the requirements for crane operators that included successfully
passing the rigger li process training course, the crane category related training
course, completing the task related training course and performing the practical
demonstration of skills. The licensee m ned a database of operators that were
qualified for the overhead fuel building cranes. The maintenance supervisor utilized this
database to select a qualified crane operator.

Documents  §T2027 Qualification Report, "CN-MECH-OT-0175-RO1 Operate the Overhead Fuel

Reviewed:  Ruyilding Cranes", Dated February 28, 2007; Duke Energy Carolinas Lifting Program,
Revision 12; Lesson Plan CN-MECH-OT-0175, "¢ Iperate the Overhead Fuel Building
Cranes,” Revision 1a

Category: Cranes Topic:  Preventive Maint Program

Reference:  ASME B30.2: Section 2-2.3.1

Requirement: A preventive maintenance program should be established based on the recommendations
outlined in the crane manufacturer's manual.

Finding: This requi was met. 5 A1 lations for crane mai from the

crane v endor manual were Lmnp:m_d to the licensee fuel handling crane maintenance and
tion [ fures. No discr ics were identified during the comparison between
'\LIL;[Q‘E recommendations from [Iu_ vendor manual to the licenses procedures.

Documents  Vendor Manual for Whiting 125 Ton Crane: Procedure MP/O/B/ 73000026, "Catawba

Reviewed:  wiyclear Station Quarterly/ Annual Inspection and Servic cerhead and Gantry
Cranes," Revision 1; Procedure PM/1G- "Whiting 125/10 Ton Fuel Building Crane,”
Approved January 20, 1987

Category: Cranes Topic: Rope Inspections

Reference:  ASME B30.2, Section 2-2.4.1(a)

Requirement: All ropes should be visually inspected at the start of cach shift. A thorough inspection of
all ropes shall be made at on a periodic basis as defined by ASME B30.2. Annually, the
inspection should include the entire length of the rope,

Finding: This requirement was achieved. The licensee crane program required an inspection of

Page 6 of 80 Attachment 2
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e Benefits:

— Inspection attributes taken directly from the
licensing requirements

— Important inspection issues are identified
during the inspection planning phase

— Provides a thorough base of inspection
criteria, which can be prioritized if necessary

— Inspection requirements and guidance can be
used by less technically qualified inspectors
with good results

— Inspections are more uniform

— Inspection results are not solely dependent on
knowledge level of the inspector




CHTTED SFIATES KEULEAR REGUL
Prolecting People and the Bnwivoworess

quUSNRC Industry Lessons Learned

* The effective licensee will utilize industry experience
by:
— Gathering experience from other utilities and vendors
— Participate in site visits and pre-loading critiques
— Utilizing generic communication & operating experience

Many of the licensees do not fully understand the
requirements of 10 CFR Part 72 or the cask licensing
basis

Based on the issues that occurred at one site,
Regulatory Issue Summary 2006-002 was issued to
heighten industry awareness
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e RIS 2006-22 Lessons Learned:

— Long lead times (on the order of 5
years) are needed for ISFSI planning

— Keep NRC regional inspection

organization informed of plans and
potential issues

— For licensing issues, the Division of
Spent Fuel Storage and Transportation
(SFEST) Is the primary point of contact.
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— Changes that alter the sequence of cask
loading operations can affect TS conditions

— Good planning can avoid the need for
exemption requests

— The specific and general licensees must meet
applicable requirements of 10 CFR 72.13,
regardless of any expertise that is added to
supplement the licensee staff
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— Overhead cranes should be in good
working order and properly maintained In
accordance with manufacturer
recommendations

— Ensure that the overhead crane and

supporting structure meets licensing
requirements prior to beginning the dry
fuel storage loading program

— Cranes should be inspected, tested and
maintained in accordance with Chapter 2-
2 of ANSI B30.2-1976. [RIS 2005-25]
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 Utilities should allow for schedule
perturbations during preoperational
testing and demonstrations

e ISFSI programs should be complete
and thorough. Licensees should not

depend on the knowledge level of the
Individuals for success.

o Utility success depends on:
— Sufficient time (realistic schedule)

— Adequate resources
— Strong management commitment
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e Vendor user groups reduce the number
of repetitive errors

o Successful preoperational exercises
depend on:

— Demonstrate to maximum extent possible

— Critigue by knowledgeable individuals not
directly involved with process

— Realistic mockups

e Understand that changes under Part

/2 may affect ability to transport under
Part 71
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