From: Du:glas M. Collins (OMC) s € &

To: BSMI « Byuce Malletd, R2
Date: friday, September 1, 1995 7:18 am
Subject: GE Meeting

I talked to Bob Pierson about changing the date of the GE DCF meeting from
9/27-28, since this was during our Retreat and | now heard that the Ms. Ten
Eyk will attend. We would like a Division level person to accompany her,
said that she is going to the meeting (if she goes, on her calendar but
something may come up) more as an opportunity to get a good look at the
facility in her new cipacity. The issues to be discussed are not of such
substance that NMSS *iought they needed a Division Director to lead the
meeting. He said tha. at this point he really did not want to change the
meeting, since he had a difficult time setting a date and we needed to get

He

licensing issues moving. At this point, we will be represented by McAlpine

and Troup.
CC: CHBl, GLT, EJM
97 70819
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MEETING AGENDA
GE/NRC MEETING
SEPTEMBER 27-28, 1995

1. Site and Facility Orientation:
= general tour of the facility (GE)
- discuss facility changes due to DCP (GE)

2. License Format & Content:

- discuss general SRP draft NUREG-1520/Licensee formet (GE/NRC)

discuss specific SRP areas to be used in Gf application (GE)

i

discuss environmeatal information needs (NRC)

discuss possis’e o conuntment . to complete certain parts of
application after renewal (GE/NRC)

discuss contents of Process D. seription Document (NRC)

3. License review schedule:
- discuss NRC's review schedule (NRC)

- pre-submittal efforts

- submittal and issuance dates

- contingency plan for DCP approval
- AE vs categorical exclusion

= technical review meetings

= discuss Region Il's construction inspection schedul: (RG II)

piLy



REVIEW TEAM
FOR
GE WILMINGTON LICENSE APPLICATION

SRP (NUREG 1520) SLCTIONS:

1.0 Genera)l Information - Keith McDaniel

2.0 Management Organization - Keith McDaniel
3.0 Conduct of Operations - Keith McDanie)
4.0 Integrated Sifety Analysis - Keith McDanie)
5.0 Radiation Safety - Elaine Keegan/Ed Flack
6.0 Nuclear Criticality Safety - Marc Klasky
7.0 Chemical Safety - Lidia Roche

B.0 Fire Safety - Amar Datta

9.0 Emergency Management - Ed Flack

10.0 Environmenta) Protection - Elaine Keegan

11.0 Decommissioniag - Keith McDaniel /WM
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September 28, 1995

General Electric Company

ATIN: Mr. C. P, Kipp, General Manager
GE Nuclear Energy Production

P. 0. Box 780

Wilmington, NC 28402

SUBJECT: NRC INSPECTION REPORT NO. 70-1113/95-08

Gentlemen:

This refers to the inspection conducted by G. L. Troup of this office on
September 11-15, 1995. The inspection included a review of activities
authorized for your Wilmington facility. At the conclusion of the inspection,

the findings were discussed with those members of your staff identified n the
report.

Areas examined during the inspection are identified in the report. Within
these areas, the inspection consisted of selective examinations of procedures
and representative records, interviews with personnel, and observation of
activities in progress. The purpose of the inspection was to determine
whether activities authorized by the license were conducted safely and in
accordance with NRC requirements.

Within the scope of the inspection, violations or deviations were not
identified.

In accordance with 10 CFR 2.790 of the NRC’s “Rules of Practice,” a copy of
this letter and its enclosure will be placed in the NRC Public Document Room.

Should you have any questions concerning this letter, please contact us.

Sincerely,

(original signed by
D. M. Collins)

Douglas M. Collins, Chief

Nuclear Materials Safety and
Safeguards Branch

Division of Radiation Safety
and Safeguards

Docket No. 70-1113
License No. SNM-1097

Enclosure: NRC Inspection Report 2/:5
cc w/encl: (See Page 2) (b\



GE 2

cc w/encl:

J. F. Klapproth, Manager
Fuels and Facility Licensing
General Electric Company

P. G. Box 780, Mail Code J26
Wilmington, NC 28402

Dayne H. Brouwn, Director

Division of Radiation Protection

N. C. Department of Environment,
Health & Natural Resources

P. 0. Box 27687

Raleigh, NC 27611-7687

Qj;;:i?u;jgn w/encl:
E. McAlpine, RII

G. Troup

R. Bellamy, RI

G. Shear, RIII

C. Cain, RIV

F. Wenslawski, RIV
PUBLIC

License %eo Managomeni Branch

A RI:DRSS
NATUR ﬂmc
NAME LT EJMcAlpine
DATE ) / 95 08 $ 08/ /8% 09/ /9% 09/ /88 08/ /88

COPY? YES YES YES NO YES NO YES NO YES NO
OFFI oPY 0oc NAME: G:\RPTS\RSPS\GE9508.GLT



L“.. IUOy“ UNITED STATES

~: :g’ NUCLEAR REGULATORY COMMISSION
. REGION 1!
w 9 101 MARIETTA STREET, N.W., SUITE 2800
n.j ATLANTA, GEORGIA 30323.0198
“’)

Trant

Report No.: 70-1113/95-08

Licensee: General Electric Company
Wilmington, NC 28401

Docket No.: 70-1113 License No.: SNM-1097
Facility Name: Nuclear Energy Production

Inspection Conducted: September 11-15, 1995

Inspector: 7[254'?3’
. Troup, Sr. Fuel Facility ate Signe

'Project Inspector .

Arsroved by: A{/))ﬂ &éﬁ»‘» ?/2’?/73"

t. J. McAlpine, Chief Date Signed
Radiation Safety Projects Section

Nuclear Materials Safety and Safeguards Branch

Division of Radiation Safety and Safeguards

SUMMARY

Scope:

This routine, unannounced inspection was conducted in the areas of mana?ement
and organization, nuclear criticality safety, facility operations, facility
changes, training and fire protection. In addition, previous inspection
findings were reviewed.

Results:

Within the scope of the inspection, no violations or deviations were
identified. One previously identified viclation was closed based on the
licensee’s corrective actions (paragraph 5.a).

Several changes in the organization had been made. Many of these changes do
not require license changes. Two changes awaiting internal action are the

designation of Area Managers based on current assignments and the designation
of the chairman of the WSRC.

Enclosure



REPORT DETAILS

Persons Contacted

0.
*D.

T.
"R,
*B.
*J.
*R.
*S.
<,
*s.
W.

G.
M.
*J.

C.

C.

F.

Barbour, Coordinator - Radiation Protection

Brown, Sr. Program Manager, DCP Integration

Flaherty, Sr. Process Engineer, DCP

Foleck, Sr. Licensing Specialist

Kaiser, Manager, Chemical Product Line

Klapproth, Manager, Fuels & Facility Licensing

McGowan, Team Leader, URLS/WT

Murray, Manager, Nuclear Safety

Paulson, Program Manager, Criticality Safety

Selby, Team Leader, UO, Production

Sependa, Manager, GE-NE EHA&S

Smith, Team Leader, FMO Maintenance Support

Strickler, Manager, Environmental Protection & Industrial Safety
Taylor, Principal Engineer, Criticality Safety

Tarrer, Team Leader, Configuration Management

Vaughan, Project Manager, New Facility Licensing/ Safety
Welfare, Program Manager, Criticality Safety, DCP

The inspector also interviewed other licensee employees including area
coordinators, engineers, operators and technicians.

* Attended exit interview on September 15, 1995,

Acronyms and initialisms used throughout this report are listed in
Appandix A.

Maragement Controls and Organization (88005, 88015)

On July 24, 1995, the Vice President, GE-NE announced an
organization change in that the EH&S & NQA organization was
divided into two organizations: Quality and EHS. The former
manager of EH&S & NQA was appointed Manager, Quality and the
former Manager, Chemical Product Line was appointed Manager, EHAS.
Neither of these positions are described in Part I of the license
application and can be changed as desired by management.

In August, 1994 the Manager, Regulatory Compliance was assigned to
the DCP. The Manager, EH&S & NQA issued a memorandum on August 8,
1994 stating that the responsibilities of the Manager, Regulatory
Compliance would be carried out by his office. With the
organizational change, this was no longer effective. On
September 1, 1995, the new Manager, EH&S issued a memorandum
stating that the responsibilities of the Manager, Regulatory
Compliance would be performed by his office. The inspector
determined that the qualifications of the new Manager, EHAS met
the qualifications specified in Part I, Chapter 2, Section 2.5.6
of the license application.



-
<

With the changes in GE-NE management and the DCP, several other
management changes, including the assignment of “"acting" manacers,
were made. While these are not defined in tl.» license
application, the designation of Area Managers is defined in the
license application. P/P 40-16, Nuclear Safety - Area Manager
Responsibilities and Assignments, defines the assignment of Area
Managers. Specific assignments are made by the Manager, GE-NEP.
The inspector reviewed the current memorandum making the
assignment and noted that several designated Area Managers are no
longer in positions associated with the assignment. The inspector
discussed these asc<ignments with two individuals. Both stated
that they were aware of the difference and were continuing to
carry out the functions of the Area Manager as appropriate. The
Inspector also reviewed documents which have to be signed/approved
Oy the Area Manager and verified that these individuals had
properly signed the documents. Because the qualifications of an
Area Manager specify a miaimum experience at the facility, changes
will be made when the replacements achieve the necessary
qualifications. The inspector noted that the documentation
included the initials of the prospective Area Manager, indicating
that they were involved in current changes, A representative
advised the inspector that changes had been identified and were
awaiting action on the designating memorandum.

Fart I, Chapter 2, Section 2.3.1 of the license application
defines the membership and responsibilities of the WSRC. WSRC
activities are prescribed in P/P 40-]. Wilmington Safety Review
Committee. The inspector reviewed the P/P and the minutes of the
meetings June 9 and July 28 meetings and determined that the scope
Was 1n accordance with the WSRC charter. The membership of the
WSRC was changed to include the Manager of the Fuel Examination
Technology facility (which is under a State of North Carolina
by-product material license rather than the NRC SNM license)
because many of the responsibilities of the WSRC concern the FET
operation as well. The inspector noted that the chairman of the
WSRC was the Manager, EH&S & NQA. With the organization change
(paragraph 2.a, above) the Manager, EH&S will assume this
position. A change to make this assignment 1s being incorporated
into P/P 40-1 as part of a current revision.

Within the scope of the inspection, violations or deviations were not
identified

Nuclear Criticality safety (88010, 88015, 88025)

a. Part I, Chapter 4. Section 4.2.2.5 of the license application
states that calculationa)l methods used in nuclear criticality
safety analyses shall include GEKENO and GEMER Monte Carlo codes.
and that newly developed codes may also be used when they have
been validated and benchmarked. The GEKENO and GEMER codes had

been converted for use or personal corputers Review of the




validation of the codes was documented in IRs 70-1113/93-06 and
70-1113/94-09, respectively The inspector discussed the status
of the codes, such as any new codes or major modifications to
ex1sting codes, with licensee representatives They stated that
N0 new (ol=2c were being introduced nor were there any changes
currently planned for the codes While n» currently used, the
mainframe computer is still available to run Lhe codes, but may be
removed in the future

The inspector reviewed two Change Requests for the installation
and modification of the new dissolver filter in URU. CR 95-003
was approved to instali the new filter. Included in this change
was a change to the control system logic, which was implemented by
an SSR and later verified to have been satisfactorily changed by
completion of the FTI. The nuclear criticality safety analysis
was confirmed to have been done with approved codes by qualified
analysts and demonstrated to meet the license requirements. An
interaction ana'ysis was performed for the dissolver room and
demonstrated that the license requirements were met under accident
cencditions. All of the Nuclear Safety requirements were verified
to be complete and the CR was released by the Area Manager,
Subsequently, another CR was generated to modify the filter after
operations problems were encountered. This CR was also reviewed
and determined to have beer reviewed and approved in accordance
with the license requirements.

The Criticaiity Safety group developed a training program for
engineers as part of their qualification to use the computer codes
(and as a refresher for experienced users) At present the
training is being conducted with two sessions per week for
approximately 10 weeks. The inspector reviewed the approved
training module and the associated materials These reflect the
vackground information necessary for an individual to become ar
approved user of the codes. A separate module has been approved
for the indoctrination of new employees in Criticality Safety
Engineering.

The inspector reviewed the monthly source check records for the
criticality monitors for the period May - September, 1995 and
determined that the monitors were responding as required and the
alarms were activated when two detectors in an area reached the
alarm point. The monthly records indicated that when a detector
did not respond properly, a work order was written and the
detector replaced; the replacement detector was verified to have
been calibrated and source checked after installation with a two
point check. T nspector also reviewed the annual calibration
records fo \ > pertformed December 5-7, 1994




4, Plant

4
Operations (88015, 88020, £8055)

Ouring the inspection, the inspector toured various plant areas to
observe conditions and operations in progress. Items observed
included storage of materials in authorized locations, enrichment
of meterials in accordance with posted limits, proper storage
containers for flammable liquids, and general plant house keeping.
The inspector also observed that fire extinguishers, hoses and
emergency kitr were unobstructed,

The inspector reviewed the following items related to the fire
protection program:

(1) monthly test for September and semi-aniual test results in
June for the diesel fire pump

(2) monthly checks for fire water valves in July and August

(3) monthly fire water flow alarm tests for July and August
(some areas were secured during shutdown in July and were
not tested but were tested in August.

Because of constructior activities for the DCF, water flow tests
could not be conducted for some sub-systems (this would discharge
water into construction areas). However, other portions of the
system were tested which indicated flow in the system. Also,
during the August monthly fire inspection, a Factory Mutual
Insurers representative accompanied the licensee personnel.

During tours of the facility, the inspector observed fire
extinguishers and hoses and verified from the inspection tags that
the inspection was current. However, the inspector observed one
fire extinguisher located in the REDCAP area which had been
inspected in January and February but not since, as evidenced by
the markings on the inspection tag. When brought to the attention
of licensee personnel, action was vaken to correct the situation.
The issue of how the fire extinguisher was not inspected for six
months when it should have showed up in the monthly inspection
records as "missed" was being reviewed by licensee
representatives.

On September 12, 1995, a fire broke out in the motor of a dryer in
the laundry. When a operator pulled the handle on the fire call
box, nothing happened. The fire was extinguished using portable
equipme ',  An Unusual Incident critique was initiated to discover
why the alarm did not sound when pulled. It was determined that
the electrical contacts in the box were corroded so no contact
could be made. The contacts were cleaned and checked
satisfactorily. In addition, the approximately 160 pull stations
around the plant site were tested and none failed to activate. As
part of the corrective actions, a review of the PM program for the
pull stations is being made.



On September 14, 1995 the inspector observed five wooden pallets
containing cardbecard cartons and/oy wrapped in plastic stored in
the spent solvent warehouse between two sets of solvent drums.
The NSR/R for the building allows for the storage of the spent
solvent but prohibits "any other 13ammabib< " While the wood and
plastic are rnt “flammable", the inspector guestioned why
“combustibles" were stored in the lrfat1ﬂn since the material had
nothing to do with the so)vent Licensee representatives stated
that the pallets had been moved in out of the weather
“tomparar11»" but acknowledged that "temporary" had become too
long. The Area Manager directed that the materia) be moved to

another, suitable storage location, which was accomplished that
evening.

A licensee representative advised the inspector that a problem had

been encountered with the liner in one of the waste lagoons. This
was discussed further with the Team Leader. The situation was
that the inner liner of a double-lined lagoon had apparently been
torn by the dredge This lagoon is used intermittently for
temporary storage of calcium fluoride when part of Waste Treatment
was shutdown. There had been no evidence of leakage from the
1agoon Two alternatives to correct the situation were being
developed. On September 15, tie Manager, EHAS informed the
nspex or that a decision had been made and work would be starting
to implement the plan.

Within the scope of the inspection, violations deviations were not
1dentiried

1

Review of Previous Inspection Findings (88005, 880 88025)
Closed) Violation

This violation dealt with the use of trash bays and bag holders
which did not comply with the nuclear criticality safety
requirement that the bag separate from the holder or fail if a
sate batch mass were placed inside. The licensee’s response dated
April 7, 1995 stated that new trash bags would be procured which
have a perforated edge which will tear before the sate batch mass
15 exceeded,

The inspector reviewed CR 95-0274 and the nuclear safety analysis
ve

for the use of the new bags. The CR was appro and released by
the Area Manager on June 9, 1995. Ouring tours uf plant
controiled areas, the inspector observed that new, perforated bags
were 1n use and the holders had been modified to prevent sealing
the bag in the holder Licensee representatives also demonstrated
that the bag would t

free when a 25 kilogram weight was placed

Cd
inside ‘& 1nspector had no further
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verification, the inspector also confirmed that the individuals received
8 medical examination and were respirator qualified as described in
procedures P/P 40-22 and NSI 0-1.0. The referenced procedures also
1mglementod the requirements in 10 CFR 20.1703 (a)(3)(iv), and 20.1703
(a)(3)(v). Three of ten names tel~cted had not been medically certified
for respirator use. Two of the individuals were recent volunteers to
the ERT (late 1995 and early 1996). However, one of the three
individuals joined the ERT approximately three years ago. According to
documentation and an interview with medical staff, the last medica
review and certification was performed during 1993. Further,
documentation and an interview with a licensee contact disclosed during
the period 1993 to present, the aforementioned individual used SCBA
equipment during drills and in response to an actual emergency (non-
radioactive) on April 21, 1995, involving a compressor fire in the FCO
building. Procedural requirements previously stated that “respirator
users must be trained in the proper use of respirators specified for
their job assignment; and must have respirator medical clearance
reevaluated annually.” 10 CFR 20.1703 (a)(3)(v), prior to March 1995,
required “determination by a physician gr1or to initial fitting of
respirators, and at least every 12 months thereafter, that the
individual user is physically able to use the respiratory protection
ogu1gmont.' Effective March 13, 1995, NRC amended the rules in

10 CFR 20.1703 to require “"determination by a physician prior to initial
fittin? of respirators, and either every 12 months the eafter or
periodically at a f::guonc* determined y & physician, that the
individual user 1is fcally fit to use the respiratory protection
equipment.” In response to the amendment, the |icensee's procedures and
1icense (Section 3.2.4.5.2) were revised to reflect the reduced
froguency. Irrespective of the referenced revisions in calendar year
1995, personnel failed to obtain medical certification for more than two
years. The licensee was informed that failure to medically certify ERT
members for respiratory protection equipment was a violation of

10 CFR 20.1703(a)(3)(v) and site procedures which implements the
respiratory pre.ection progiam. The licensee acknowledged the finding
and indicated that the lack of certif ~ation resulted due to the
administrative system used for tracking the training of non-radiation
workers (e g. ERT members from Aircraft Engines) in comparison to
radiation workers (tracked via RDMS). In response, the licensee took
immediate action as follows:

. Responder was administered a vital capacity test and certified as
medically fit for respirator use.

. The remaining two ERT members were notified that a vital capacity
test was required during their annual physical

. Medical records for all ERT members were reviewed to ver1f¥ that
members had a vital capacity test and certified as medically fit
for respirator use.

. Medical records were compared to the RDMS tracking system data
base and the tracking system updated as necessary.
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ETAILS

The inspectors performed a review of management and administrative practices
for nuclear criticality satety to determine if they conforme: o the
requirements of the License and provided for adequate nuclear criticality
safety This inspection was performed based on observation of plant
practicis, document revie nd discussions with criticality safety
management, and operation aff Topics inspected included:

Palies

11cy for Nuc riticality Safety

18011 mn
1aCUSSTIONS

explicit, wr cribed each employee's authority and
responsibility for nuclear critical Ly safety nowever, the License does
state that "the GE-Wilmington policy is L0 maintain a safe work place for its
employees "(Section 2.1)

responsibilities for crit

€d that the plant did not have an

‘:,
) The organizational authorities and
) icality safety for the management organizations were
clearly defined in the License and in GE Wilmington Practices and Procedures
D/ 1N N

P/P) 10-10 (Configuration Management), 40-04 (Nuclear safety Design

.riteria), and 40-] lear Safety Training). Emr ‘oyees were being taught
in the annual training t wcl satety 1s the responsibility of each

employee. The criticality safety manager indicated that he was aware of the
lack of an expli » » [ ' ' criticality safety, has been
working on a draft and committed t¢ '

scussions wi
weneral Manage

eimnowered every emplc 3
responsibility to ens ICality safet T al Manager
and involved in c¢i ical safety at )lant and reviewed the
f Wilmington Safety Re Committ
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Review Committee was to provide the Genera
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studi P~ reviewed during the previous spection (Inspection Report
NO U-1113/96-203), however. no new analyses had been finalized and
ny; v ore nl Araft ')'[. a 1 " o p " d B o X . %2 .‘.'. Y
Lhere £ Ity arart DO} analyses were reviewed during tr 1S 1nspection

fn}t\ui Jratt criticality safety ~"a].;~e LoAs) for the DCP vaporizati
)iatrap and the vaporization autoc lave '13 been completed and were undergoing
Internal peer review auring this inspection selected criticality safety
INtrals of these two systems were reviewed by inspection of the draft CSAs.
inspection of ’Ne systems with a criticality safety engineer, and disc
f the f!t‘,' ty safety issues with the "‘tiz_‘al' :
nspectors J'd no significant issues

ussion

ity safety staff. The

b

Discussions with th
other portions Lf t
moderation control

e Criticality safety staff indicated that
he DCP, par ‘ticularly those rely*ng princ
were progressing well but were

the systems had been modeled and initial run: had
accident Based on these initial "

expected that several basic modeling assumptions f

parameters would be changed in future runs

censee
onditions

JIisScussione

scussions between criticality safety and engineeri d

additional experimental data on powder characteristics during upse OHUYt.v
were needed. Licensee representatives stated that the nlanned to generate
th2 needed data The licensee planne” to use this dat: o verify that the
onunﬂ"ﬂ assumptions of powder densities under 1ons used 1n the

nalyses are conservative
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procedure format,

changes in other procedure steps could also have
safety

criticality
importance that might not be obvious to an untrained reviewer
latest t

Review of the training records and exams

Indicated that on January 10,
96, 15 00k the "Qualified Reviewer” training. The next day, on
1, all 15 were authorized to serve as "Qualified Reviewers" despite
wing (1) The exams on the criticality safety module taken were
apparently not graded, and (2) at least one of those authorized demonstrated
poor knowledge of criticality safety on the exam, leaving several answer

es blank, and providi incomplete or wrong answers in a number of other
A

1D candidates took
1
o

|

1
!

uary
0l

5 1aing
ine ne
ns \

es

The examination process for training had written questions but did not
require written least one individual listed as a "Qualified
Reviewer" was judged to have performed unsatisfactorily by both the inspectors
and the GE criticality safety manager indicated that
dual had not performed a "Qualified Reviewer" and he
was removed from the list of those deemed qualified. Also, the investigation
naicated that this individual had taken the training for informational
purposes intended that he become a

this
grading and at

this indivi

Immediate investigation
any

iuties as

poses only, and it was not a8 qualified reviewer,
UL the administrative system for this training did not make provisions for
115 Lype of attendee at the training course
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MAINTENANCE PROGRAM FOR ACTIVE CRITICALITY SAFETY CONTROLS

The inspectors reviewed portions of the scheduled maintenance and calibration
program to verify (1) that maintenance schedules were established, adhered to
and were adequate for actj

active criticality safety control systems: (2) that
calibration schedules

&/

were established for all NCS control systems; and
(3) that these schedules were corsisient with license requirements.
Discussions with the maintenance program and criticality safety staff and
review of selected documentation raised no concerns with the maintenance and
calibration program. That program was designed to assure that functiona)
tests, calibrations, surveillance. etc. required to support the active
engineered controls identified in the criticality safety analyses would be
performed on time with appropriate approvals There was no significant
backlog of criticality-related maintenance tasks to be performed

implementation of their scheduled maintenance program rtor
1Ly safely controls appeared adequate

GENERAL NUCLEAR CRITICALITY SAFETY TRAINING/RETRAINING PROGRAM

s of the training program to verify that the
supervisors, and staff are trained in the
nature of and responsibility for nuclear criticality safety, and that the
training curriculum is adequate. Review of training materials, including a
40-minute video on criticality and radiation sarety presented to general

stayf, and discussion of the training program with training and nuclear
:riticality safety staff, indicated that the program met general expectations
)f the inspectors. The proc emphasized the individual's responsibility for
satety. A test was give end of ‘ 3 to confirm that the
criticality safety principals were stood. Additional training, in
n-the-iah trainina had be :

nere
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DOX. Further details of this entire incident are documented in Inspection
Report No. 70-1113/96-203 At the time of that inspection. the license2 had
performed a thorough investigation of the incident and documented a 1ist of
proposed corrective actions, however, from this 1ist they had not yet had
time to choose their fingl corrective actions and implement them

Ouring this inspection the inspector dgetermined, through discussions with
cognizant licensee represent a review of related documentation, and
tour of the incinerator building, that final corrective actions had been
chosen and implemented icensee s corrective actions taken included
following

@ A fire suppression system was nstalled in the incinerator
chamber [f a box were similarly misloaded again, this would
eliminate the need to open the load chamber door and manually
extinguish the fire

the queuing of the next
£

DOX to be burned was changed so that
longer sit
+

'

§ Just below the load chamber door [T somehow n
spite of the load chamber's fire suppression system, it became
necessary to open the load chamber door. the next box to be burned
would be less vulnerable

.

Th& box in the imaa ;hambgr ; ts Dushec into the burn chamber {y a
' the position sensing
0 ram nad caused the misloading of the box in the incid
Th" position sensing device was changed from mechanical to an
.. 'ared reflection/detection device, precluding the same type of
mechanical '

e
hydraulic ram, and a mechanical problem with
f +hic

ent

Lype 01

e AR
e licensee

jssessment




ATTACHMENT

PERSONNEL CONTACTED
hilton, Manager, Joint Conversion
Dale, Criticality Safety Engineer
Uowker, Team Leader, Fuel Support
Foleck, Sr, Licensing Specialist
Kline, Manager, Chemica! Product Line
Luciano, ronmental Operations Engineer
McCaughey, Manager, Fuel and ChemMet Lab Quality
Paulson, Manager, Criticality Safety Engineering
Acting Manager, Nuclear Safety
Quintana, Manager, Fabrication Product Line
Reda, Manager, Fuel and Facility Licensing
Robinson, Criticality Safety Engineer
sependa, Manager, GE-NE EH&S
shea, Criticality Safety Engineer
smith, Team Leader, FMO Maintenance
omith, Radiation Safety Monitor
vescovi, Criticality Safety Engineer
Williams, Team Leader, URLS/WT
Winsiow, Manager, Material Control

s

Ul

*Attended exit meeting

Other licensee personnel contacted included engineers., operators. and
tecnnic )

meeting
1 V’{\

i " - . - 1 T N " 4 + S 1RSnacTre
nspec Kely mé ontent ¢ the spect

eport { egarad T« cuments and cesses reviewed during the

inspect Ithough proprietary ormation was reviewed during this

19

report. Within
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the Sc 0T TN1S 1nspection
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:
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INITED STATES
NUCLEAR REGULA TORY COMMISSION
REGION |l
101 MARIETTA STREET, N.W., SU(TE 2000
ATLANTA, GEORGIA X323-0'98

ompary
r - 1
Y. Kipp, General Manager
Nuclear Energy Production

PECTION REPORT NO

s refers to the inspection conducted on July 15-20. and July 29 - A gust ¢
1996, at the Wilmington facility The purpose of the inspection was *
ietermine whether activities authorized by the 1icense were conductern safely

and 1n accordance with NRC requirements. At the conclusion of the 1nspection,
the findings were discussed with those members of your staff identified in the

report

Areas examined during the inspection are 1dentified in the report within
these areas, the inspection consisted of selective examinations of procedures
and representative records erviews with personnel, and observation of

activities in progress

scope of the 101 0 10nS Or deviations were not

with 10 CFR ¢ 3 copy of

\ & — 3 >e . e " i{1Y l o v i " ~ [
etter and its enclosure wi e DI d ) . PUD

Document Room

contact us

dward J. McAlpine. Chief
~1lities Branch

of Nucliear Materia
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FIRE PROTECTION (88055)

ine inspector reviewed the ecordas for the
smoke and fire detectors installed in

2Lal g 1n vari 3 at 10l JUcCtLs

1
Lests were performed by a contractor on April 29, 1996. The tes
checked the operation of the detectors, remote monitoring of the
dJetector alarms in the various control rooms,
+
L

Jetectors responded to test smoke

and confirmed that

In addition to the tests, the contractor checked wiring, cleaned and
tested detectors, and checked the interlock sequence The inspector
noted that the documentation provided by the contractor was not as
jetailed as in previous vears While the documentation identified al)
of the tests performed. it only listed a total number for the types
detectors In previous years, the documentation had listed each

detector and described any problems encountered. The cognizant licensee
representative agreed that the former documentation provided better
information concerning the status of the detectors and stated that, 1n
the future, more detailed documentation would be requested

Equipment Tests

ne inspector reviewed the test results fcr various tests conduc

IS

fire system equipment. During the annual fire hydrant water flo

conducted on July 18, 1996, two hydrants were reported as "hard

~
r “could not open." Work orders were instituted on August 1 to

these hydrants

4

reviewed the results for the monthly water flow tes
the sounding of water flow alarms in the security

June was not performed because of a -nange to a new

progress. Remaining tests, including July, were
performed although certain streams were

test fitting discharges into construction

0O

the inspector observed the annual
contractor

. ~ g
tne airiure

10Ses were i1nstalled F
l“,_ \n.r ,3 4! % (
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wWOork on the fa\ 11 ity is ogressing Other
start-up and operation of the facilj
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PREVIOUS INSPECTION FINDINGS (92701)
105ed)

This IF] was opened as the result of an inspection into a reportable
event concerning the loss of gperap1‘1' of the in
1in the i\

| Liie

uoride Waste system in the Chemical Area The investigation
report identified a number of Wgng'terw r~rre’t:vu actions

1+ 4

Four of
the five actions had previously been completed and gocumented

(IR 70-1113/96-06) The Tast item was the up-grading of the detector
cftware and the performance of the necessary functional tests AS
Gnguubbﬁﬂ In paragraph 4.1, the new software was installed, functional
tests completed and NSR/Rs revised accordingly. This IFI is closed

o

“\U
of the revision addressed a change
1censee would use to conduct & trace

unaccounte

By letter dated July 14, 1995, the licensee transmitted Revision 3
the Physical Security Pla Item &
In the time peri the

%
1nvestigation following the discovery of an apparent 1«
for shipment, and subsequent notification of the NRC em 5 was

re ffn rrad

cJ

to ONMSS for review, and was identified in IR 70- /95- 04 as
T1F1 R
an IFI B

y lé * dated June 21, 1996, Regi Il notifieg 2 1icensee
that, based on the ONMSS review, [tem 5 was deemed acceptable for

inciusion 1n che ¥Flan ns Irl 1S closed based on the ONMSS review

Mo I

EXIT MEETING - SUMMARY

The inspector presented the inspection results to members
licer.Lee Wd”juPNQ”. and staff at the conclusion of the insp

(S B IERE LN RS

August 2, 1996. The licensee acknowledged the findings

Proprietary information was reviewed and discu
Ispection [t has been excluded from Lhe

ies necessary for th

-11ne uranium monitors

=]
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Foleck r. Licensing

Kipp, General Manaaer t
Keenan, Manager, Site Se
Kiine, Manager, Chemica)

ampb, Team Leader, Powder

Murray, Team Leader, Chemical

Paulson, Acting Manage
Quintana, Manager, Fuel
rReda, Manager, Fuel

as ut

ependa, Manager

amith eam Leaqer,
farrer, Team Leader.

T 2 1 T &

'heriault, Team Leader




Management Organiza
perations Rev 16w
Maintenance urveil

Yratart
ViE (10

W« UL n

mpletic long ter ]
C " te P ro 1 -~
] te Lions following power

nrnt C
problems to

Time period to trace a b g ¢
: Daren 0st fuel snipments




A

Arddy
LIve ¢t

Chemical odt
hange Reques
Ory Conversio

ry Conversion
Engineer/Cor
Emergency
tnvironment:
-véent Number

Manufac

Inspection
Integrated
Kilograms
Nuclear Regu
Nuclear !
Nuclear S
Office of

Operating

Potential Non-Compliance
Practices & Procedures
Special Nuclear Material
Software Service Request
Unusual Incident Report
Jranium Dioxide

Jranium




QNE LINERS FOR SEPTEMBER £, ' 296

Rescarch Reacior Status

Leorgia Institute of Technolo, y

he licensee recently sent a letter to Headquarters infc/ming the NRC that two
SROs had left the facility and that a third will be leaving the end of next
month. When that individual leaves, the licensee will have | RO and 3 SROs
remairing on staff, Billy Statham, or ¢ of the SROs who is urrently serving
as the Acting Reactor Supervisor, is available and able 1o be at the facility
about 40% of the time. One of the «emaining SROs, Peter Newby, has been
appointed as Assistant Reactor Supervisor

No work is being performed at the facility other than some maintenance 1n the

Hot Cell and High Bay area. The licensee is prepanng to paint those areas
he licensee has indicated that no decision will be made about obtaining the
new LEU fuel untl after the ASLB has made

Lthelr decision concerning the
license renewal

GE is scheduled 10 be at the factity the week of September | ) remove the
Co-60 sources from the storage casks and remove the casks from the storage
pool. The empty casks will then be shipped back to California

North Carolina State University

schedule of 3 o 4 days pet

NO reportable events have bee:

’\R}\‘ i3 5

urrently working on the license renewal and will be submitting a

“final" set of questions 1o the licensee by next week. With the proper

’

responses (o the questions, the license is expected to be renewed by
Novem!er

The reactor was in a shutdown n ode on September 5 and 6 duni g the tme

when tropical storm Fran passed through the area

mpigicd el iennial el i spection and found no protiems or
anomalies with the fuel I'wo other surveillances were also completed
}
¢ '

| y \ | i ' " . AF 14 T | > \ »
including control blade worth 1€ TEACLOr 1§ again fully operational NO
13 & !

and

Attachment |
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Me Liners
reportable events have been noted recently

The reactor will not be Operated as mich as this next semester
In the past because the former Reactor Supervisor
school on a full time basis

as it has been
left to return o graduate

One of the remaining SROs has been named as
the Acting Reactor Supervisor

University of V Irginia

he reactor is being operated on a routine schedu.: of 3 to
now, The licensee
seeds for

4 days per week
ontinues 1o parform neutron radiography and to irradiate
medical use and topaz for the jewelry indusiry. No reportable events
have occurred during the past two weeks
he reactor pool leak
1975, reina

liscovered after westing the pool gate in December

NS al approaanately 50 gallons per 224, The S0 gallon total
inJludes the amoe

leakage. The i
schedule

» 0f Liquid lost due to evaporation as well as (o the actual

Asee iet bids for pool repairs and continues 1o review the

Recently a "Reactor Review Committee”

was appointed by the University of
Virginia to

review the operation of the research reac lor, make an appraisal of
the operation, and make a recummendation o the : «esident about the viability
of the program and the feasi

bility of continued operation. The review is
scheduled to be completed by the end of OcC.ober

e reactor was shutdown during the tropical storm Fran; off-site power has

beer lost, but the facility is secured

Qencral Elecinic - Nuclear knergy Production

GE declared an ALERT at 7:20 pm on September 5 in anticipation of hurricane force

winds. At the ume of the declaration sustained winds were about 60 mph. The

ALERT remained in effect until it was lerminated at 1:33 am on September 6,

following the passing of the eve of hurricane Fran

Initial damage assessment at sunrise showed superficial damage to siding on the

Alrcraft Engine, Emergency Control Center (E«

L) and the Fuel Component
Uperation (FCO) bui f.;’;)“

he exhaust stack on the incinerator was damaged but
the incinerator has been down for about two weeks. Numerous trees were blown
aown or snapped off, Some

waler was found in a hallway in Fuel Manufacturing
Opzration (FMO) buildir

g where the new Dry Conversion Process (DCP) building

Atachment
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ransition seal wil bhe ‘\‘\' SNM w a5 !

in \

Us area. Some minor damage (over pack

uds blown off) was identified 10 some waste boxes on pad S but the

,"‘(‘l. ¥ ""(’
protective wrapping does not appear to be breached inspection of the boxes and

radiol IRICAL SUrveys of the area will be pertormed on September 6, | 99¢

Ihe licensee did lose a secondary off-site power source, which provides power to

some cooling water well pumps and a warehouse. The licensee has the primary off

sile source., Prior to the storm production and processing of uranium were

shutdown. The licensee searched and cleared areas outside buildings of material that
might become airborne. All routine operations at the site ended at 3 pm on
September S

’

A response crew of about 50 peopie remained onsite

covenng the vanous buildings
Fhe gates were locked and security personnel brought 1

it to the Emergency Control
Center

B&W - NNFD

The forecast is | inche un in the Lynchburg area as the result of FRAN
he area is under a tornado watch. The liceiisee 1§ contunuing to monitor the ievel of

the James River. Some storm damage has occurred in the surrounding areas

including downed trees and some isolated flooding. The road to the plant was closed

due to fhlkimy as of | 30 am on \(‘p((‘lh!‘-(’r 6, 1996. No loss of power to the site
has been experienced. Flooding could occuring in the Waste Treatment facility
Prior to the storm. the Heensee moved matenal from this area to areas where 1t
be affected by flood waters

peopie home
maintenance
he Resident

jue 10 downed

".(‘l"' borhood
Nuclear Fuel Services, Ing,
‘ptember 4

operatlors

vaull storage 1§
4

edge the
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Heensee § actions and confirm that analysis of movement of matenal into and out of

the vault wall also be ar PN a ietler 1o the licensee

NEKC has not received a response from NFS on t}

¢ Notice of Violation and )'.'Up'\t‘d
Imposition of Civil Penalty in the amount of $12.500 that was 1ssued on August xx.

1996 for violations associated with the fire that occurred in the incinerator ductirg on
'\'}HH A" 1996

Westinghouse

At 0900 on september 5, 1996, the licensee held an emergency response meeting and
It was determined that all preparations had been completed for minimizing the effects

Of & possible strike from Hurricane Fran

he preparations included sec uring all fuel
shipping containers st
Pl

red outside and moving both empty and full $5 galion low level
waste drums to storage locations within the buildings. The licensee was using a

iessons-learned approach based on expenence gained from Hurricane Hugo in 1989

Un September 6, 1996, the licensee Indicated that it was not necessary to shutdown

Operations and there was no damage to the facility as a result of the storm. The
licensee expected to return to normal operauons on September 6. 1996

[he Region has followed up on the August 25, 1996, small UF6 leak from the

(¥ 2 ]
packing in a valve in conversion line 3

This particular valve design has been
susceptible to HF corrosion

Luring the last 2-3 years, the licensee has attempted re
Engineering the valve design, using different metals
a teflon coating on the

and during the last attempt, used
valve stem. On August 25, 1996, the teflon coating also
talied. The licensee had checked the alves on the other conversion lines and found
no apparent problen

The plant is shy

Road and isolatior
1 N ass
U5, Nav

On September 4

)

'y Radiation Safety Committee reported the loss of 9

ul1 of amencium-241 {he matenal the form of two 4.5 uCi § sources, was in
a laser tarpet des 4107 POG On board an Navy F/A-) \Mrcra rashed into the
Atanuc Ocean neas erno Rico Aupust 9

kW
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y the Agreement States in Region [l during the

A fire on a Federal Express plane enroute to Boston, MA ., occurred on September §
1
the pl

Plan was carrying radioactive materials. ine luding "spent® radiography sources
from Alonso and ( aphy licensee in Puerto Rico. See attached PN

aruso, a radiogr

Applied Radiant Energy Company

Westinghouse Hanford mpieted the loading of the final nine WESF sources into the
shipping cask d has removed the cask from the irradiator pool on September S,
| 99¢ The cask will be dewatered and dnied over the weekend. The shipment of the
es 10 Hanford is scheduled to take place on September 11, 1996

Attachment
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ntaminat nand Yoiume
The nsee had allocated
} nvers n) facility to be used for the
f 1 { ) nsee estimated that the DVRF would be
operational by Octob 1996 » UVRF was designed to make increased use of

v ¥ ) . \ 1
iva ible technolog  gecontamination equipment (ultrasonic leaning
i1tra high pressu Ing) so that contaminated items could be decontaminated

L0 the unrestri( LS as specified in Section 1.8.2 of the )icense

appiication and the use super compaction equipment for waste volume
reduction

mbustible and non-combustible 3L ceptacles The inspector toured the

5

nroughout tne re r 1@ i1 Ct noted proper use of the

‘ ‘ ’ -
1 Censet temporary waste L A Qe ations y noted above which consisted

I several outside st )ge ds located in the ntrolled area The present

i 21 ) ’ +* "o f | | . ) p .
\rrangement r the ' I LLRW was less than adequate due to the large

volume of waste bein yLored and due to the fact that the cardboard and wooder
waste storage contai S were not shie 'd from the nature! element:
However, the restart of e in ato ouid reduce the voiume of
ombustible waste st Il 1te ¢ uccessful negotiation with a wastn

i 3 EU\TV | | { accept noncombustible waste debris should
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f

4

L€ presently being toreqd o 1te

. i "o X
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management program appeared ac able & ' le of accomplishing its safety
Dyectives The , rel ‘ 1@ 18 ( ed ahead of schedule
nowever plementatio Lhe Plan, Revis jated February 28, 1996
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3

Previously ldentified Inspector Followup Item

(Closed) IFI 70-1113/96-01-01: Verify the effectiveness of corrective

actions in preventing leaks and contamination to laboratory hoods and/or
sink drains,

The 1icensee had completed corrective actions in accordance with the
commitments detailed in Paragraph & of IR 70-1113/96-01., The inspector
reviewed 1icensee survey data sheets which documented the drain
inspection results for the period January to June 1996. In addition to
the records review, the inspector conducted an independent survo{ and
examination of several drain pipe surfaces and directly underneath the
drain pipe in each hood located in the CheMet Lab. No problems were
noted. According to discussions with a 1icensee representative assigned
responsibility in this area, all sink drain p1p1n? was replaced (at a
cost of approximately $50,000) with a type of pipine known as "kynar”,
One other aspect of the 1icensee's corrective actions reviewed by the
inspector involved a self assessment of the adequacy of corrective
actions taken by the laboratory during the past five years. The
referenced audit was very detailed and critical of the laboratory
corrective action program; and for those items identified as inadequate,
according to documentation the proper corrective actions were being
t'“’:@ lF?e licensee's actions were considered appropriate for closure
of t '

Attachment



QNE LINERS FOR OCTCBER 11, 1996

L

Fuel Facility Statu

B&W N}

Five inspectors from the International Atomic Energy Agency (IAEA),

accompanied by a8 NMSS representative will be on site the week of October 14

10 review acuvities associated with the down blending of Project Sapphire
5

nstallation and calibrauon of process monitors,

review of data collected by existing instrumentation and collection of material
sampies

matenal fhis will include the |

lhe processing of Project Sapphire uranium-beryllium metal allovs is

progressing in Uranium Recovery. Downblending to low-enriched material
\as started after several start-up problems (replacing a PVC vent line which
overheated, installing a bigger pump after piping system modifications) but
quid 1o crystals may stant QOctober

convertng

'

The licensee expects to receive the laboratory results for the material which

caused a visible "flame” in a dissolver early next week. Under the conditions

if the CAL, they will discuss the results with Region 11

Naval fuel and research reactor fuel areas are operating normally wath no
problems ranyl nitrate recovered from zero power fuel 1§ being processed
into feedstock for the fabrication of fuel for the High Flux Isotope Reactor

NMSS has drafted a CAL to NNFD confirming their commitment not to ship

certun uranium-beryllium matenals under the exemption (as fissile) under

10 CFR 71.53, NNFD identfied that

at, under certain circumstances involving
the regulations were not sufficiently conservauve for certain
package arrays. NNFD had informed the NRC (NMSS) of this on September
|8 and had provided wnitten commitment not to ship on September 20. NNFD
also notified the Department of Transportation and the Department of Energy
NMSS has requested RES revise the regulations promptly and

uper moderators

s considenng

an Informauon Notice

Framatome uels (B&W Fuel Company)
¢

sassen of bundles and down-loadir g of fuel pellet: under the Nukem
ues were encountered with the removal of

y ' § v | T
1§ appears solved

ontract

e pellets from

8
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QNE LINERS FOR QCTQUER. 25, 1996

Fuel Facility Status
Nuclear Fuel Services, Inc

At 12:21 p.m. on October 22, 1996, the licensee notified the NRC of a
malfunction of their Uninterruptible Power Supply (UPS) system (EN3| 190)
Maintenance had been performed on the backup power generator to install an
ol heater in preparation for cold weather. Upon completion of the
Mmainienance acuvity, the UPS system was tested to verify its operability.
During the testing at 11:42 a.m that moming, the system failed to properly

switch to the backup POWET generator causing a loss of power o plant safety
and security systems for four minutes

The systems that were affected included security detection, cnucality safety
alarm and fire protection detection The criticality safety alarm system
provided visual and audible indication of System unavailability. The plant fire
safety system, and the security systems (central and secondary alarm stations,
penmeter intrusion detection, and security lighting) were also without power
dunng this time. Immediate tompensatory actions were taken by the
licensee's securit. waff i, response to the event. The cnncility alarm and fire

protection system ere functionally tested after restoration of power and found
10 be operating properly

The licensee stated there were no similar problems during previous tests. The
cause of the malfunction is Currently under investigation by the licensee. No
fuel processing was occurming at the facility at the time of the malfunction.
The regional staff will followup on the results of the licensee's investigation

dunng the next inspection, and will verify that corrective actuons have been
taken

A team inspection consisung of RIVDNMS and HQ/NMSS representatives will
be onsite during the week of November L1-15, 1996 to assess the licensee's

Operational readiness foi the processing Rocky Flats HEUNH. In addition. a

SENIor management meeting at NFS. Inc Ive actions

“ler the incinerator incicent and the Performance Manageinent Program has
ween scheduled for November 15, 1996

B\3>

Attachment |




One Liners

b

.
B&W Naval Nuclear Fuel Division

Fuel manufacturing operations in Naval fuel (AFP and MFP) and research
reactor elements are operating normally. The fuel reclamation system in MFP
18 shut down because of mechanical problems with filters in the waste line.

The down-blending system for Project Sapphire in Uranium Recovery is
shutdown due 1o a cleanliness problem in the columns. The columns apparently
were not adequately cleaned before using them for this operation. Also, a
sample valve connection was broken, which drained the column bank, but this
has been repaired. This was reported by the licensee on October 15 and
discussed in last week's report. Hot functional testing of the product dryer is
suspended until a product quality issue is resolved. Dissolution of U-Be metal
alloy material is continuing, and will probably run for 1-2 weeks more.

-

A force-on-force security exercise was conducted on the evening of October
24. This exercise was observed by ONMSS and Region I1 securnity personnel.

An article in The Washingion Times reported that in excess of 120 pounds of
weapons grade uranium was missing from Project Sapphire. This alleged loss
is the result of sampling and measurements differences between the shipper
and the receiver. See attached chronology and draft memo to the
Commissioners for further details.

Eramatome Cogema Fuel (BW Fuel Company)

The fuel fabrication and bundle assembly lines '1ave been shut down since late
August because of schedule requirements. The lines will start back up the
week of November 4 and operate on a two-shift schecule.

The down-loading of the Nuvem fuel is proceeding slowly. They have
developed methods to remove the shrouds from the assemblies and are
removing rods. One problem they have encountered is the thin wall of the

cladding is easily crimped during rod removal. This has crushed some pellets
and also makes pellet removal difficult

The service equipment facilities (SERF-2,3,4) are operating with no problems.

The licensee determined that the protection _tactor for respiratory orotection
equiptient used duning the down-loading of the Wans Bar ruei was less than
previously assumed. This was based on informztion from the manufacturer.
Alf

sampie results are being reevaluated and doses 1o about 12 workers
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Jne Liners 3

recalculated. They will inform Region II of the results in ahout a week.

.

General Electric Company

Two management hanges have occurred. Jack Sependa, Manager, GE-NE
Environment, Health & Safety (EH&S), accepted a posiuon in a new business
venture under GE Motors. Tom Hauser, Manager, GE-NE Quality is acung as
Manager, EH&S, pending selection of a new manager. Sam Armijo, Geaeral
Manager, Nuclear Fuel, has taken a position in San Jose, reporting to GE

Nuclear Energy Vice President. Mark Savoff, formerly President, Reuter-
Stokes, replaced Aimijo.

All fuel lines,

including the recycle line. are Operaung this week. Only the
HIiE and recyc

le lines will run over the week-end. All production lines ran last
week-end because the lines were down for two days when the DI water system
was down. Pellets, rod: and fuel assembly lines are running on a five day

schedule. Uranium Recovery, Waste treatment and the incinerator are ali
running

Personnel selection for the operatng staff of the new production facility (DCP)
was announced on October (6. Cperator training will begin December |,

1996. The project schedule is still to start hot functional testing with natural
uranium about March 1, 1997,

A GE design review of the program for the process control cemputer in DCP
raiseu sernous questions about the security and integrity of programmed
parameters. GE will require that the program be rewritten to assure that it
meets their requirements. Because of schedule problems. they plan to do cold
and hot testing with tne exisung program but will require that the new

program is in place and tested before enriched uranium is intr

oduced, which is
presently scheduled for early May. Region II will inspect this.

The first shipment (1,488 rods) of the second batch of fuel from the
Wurgassen reactor facility in Germany has been received for down-loading. A
total of 6,448 rods will constitute this batch. The fuel pellets are being

removed frcm the rods and processed through Uranium Recovery for recycle.
A third batch is expected in the Spring.

The annual plant evacuation drill for day shift was satisfact

torily conducted on
October 24. The drill for the remainung shifts will be conducted next week.

Attachment |



One Liners
Westinghouse

Work on Conversion Line 4, which had been shut down for major
madifications and upgrades, has been completed and the line is being checked
out. The licensee €Xpects to have that line operational by next week, UF, is
currently being processed through the three other conversion lines and a forth
line is processing uranyl nitrate recycle material. Other systems in the plant
are operating “n a normal schedule i ¢., pelleting and bundle assembly
[FBA, and rec Overy/waste processing. The licensee is conunuing to operate
On a new sched'ule of seven days per week for the conversion area and six
days per week for pelleting, bundle assembly, and recovery.

Last week the licensee received a phone call from the State of South Carolina
radiation protection personnel concerning some scrap m:

~4 that the licensee
had <old to a local sCiap dealer, The scrap metal consisted of metal grids and

skeletons from fuel elements from the Vogtle site that had to be re-worked by
the licensee due to over pressunzation in the [FBA-type fuel pins.  The scrap
dealer had in tumn sold the SCrap metal 1o a company in Pittsburgh, When the
sCrap metal arrived in Pittsburgh by rail car, the radiation monitors at the
entrance to the site alarmed. The company in Pittsburgh would not accept the
shipment and the rail car was shipped back to the scrap dealer in South
Carolina. The State and the licensee sent radiation technicians to the scrap
d=zler's facility to check on the problem. The technicians found that the
background in the area read from 10-12 micro-R per hour (uR/hr) and the
highest readings at one or two locations around the rail car were 18-20 «R/hr
The licensee checked the Scrap metal and found no loose surface

contaminatior.. The Crap metal (about two dumpsters ful!) was taken back to
the Westinghouse site.

Im:wmmﬁmmfmmm}m«m

Recently, a lightening strike near the Surry site caused a ioss of power to the ISFSI:
the backup generator at the ISFSI started as designed and carried the load until power

was restored. As of October 18, 1996, the
casks (DSCs) for a total inventory of 638
were on Pad #1 and one DSC was on Pad
discharged in the fuel pool

licensee had 29 fully loaded dry storage
‘rradiated fuel assemblies (IFAs). 28 DSCg
#2. The number of fuel assemblies

Wwes 874. The margin over full core reserve was 2.

Presently, the licensee has one TN-32 DSC onsit
vanous dry run tests. The licensee was seeking authorization from the SFPO/NRC o
use the TN-32 casks. NRC approval of the license for this cask was on hold untl

questions on certain test results were resolved

e whuch will be used to perform

Four TN-32 casks were in fabrication
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(of th2 eight on order from Transnuclear) for €xpecied delivery by the end of 1996

The 'TN-32 transport dry run was periormed on October 21, 1996. The TN-32
rsading dry run was scheduled for November 12, 1996

. The TN-32 unloading dry
run was scheculed for November 18, 1996 The actual loading of TN-32 DSC fl
was scheduled for December 9.

1996 subject to the approval of the TN-32 TSAR and
& Surry ISFSI license amendment by the SFPO

Pensacola Testing Laboratories

On October 23, 1996, escalated enforcement action was taken against Pensacola
Testing Laboratories, Inc., Pensacola, FL for failure to file for reciprocity with the
NRC before working under their Agreement State licensc in area of exclusive federal
junisdiction. Region II issued a Notice of Violation containing a Severity Level III
violation for failure to comply with 10 CFR 30.3 and 10 CFR 150.20. No civil
penalty was proposed because Pensacola Tes ing had not been the subjest of escala’ad

enforcement action in the Past two years or two inspections and they took extensive
corrective action

Rr.Femandez

Dr. Fernandez received the Order and Press Releass. and agreed to preserve and
search the patient files of the late Dr Vazquez, for patients with high risk for
Intraocular infection resulting from Sr-90 induce scleromalacia. Region 1T is
confirming this in a letter to Dr Fernandez to be issued October 25 1996

Office staff of the Secretary of Health Dept of Puerto Rico confirmed receipt of the

NRC/NMSS request to perform followup studies of hi
and referred the mattes to their legal department for
iSSues

gh risk eye applicaior patients,
advice on liability and funding

Agreement State Staius

!

See attached ivent Notification Item No. 31 188

. " 7 "y nt !
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apphire Froject

President Clinton announced po'i
weanons

Cy to prevent proliferation of
(included purchase of »."U from former Soviet Union)

DOE acquired approx. 580 kg of HEU from Kazakhstan under code
name “"Project Sapphire" Material sealed in Kazakhstan by Y-

19

12 personne)

Material trensported and stored ant in Oak Ridge.
USEC issued request for bid for downblending material to
BAWNNFD and NFS.

(USEC, as part of Energy Policy Act of 1292 established as

responsible for US enrichment activities Therefore USEC
obtained contract with BAW NNFD on behalf of DO

NRC held meeting onsite with B&AW NNFD to discuss plans for
project

Material received at B&W NNFD facility Material shipped to

B&W NNFD in original containers sealed in Kazakhstan. Upon
receipt, PAW NNFD verified seal integrity

Material received was in 4 main categories (metal, oxides,

U/Be rods and U/Be scrap. Processing of material other than
scrap started on this date

Characterization of U/Be scrap initiated

Calicining of U/Be scrap conducted

n

Dissolution processing of U/Be sc

NM3S informed Region II that S&W NNFD discovered difference
viwn amount of U/Be scrap detected auring processing at site
and amount DOE said delivered

Memo/trip report from individual in

A er einn . ki
GISCUSSING tne bias.

DOE-ORO MCBA Branch

News article in Washington Post




MEMORANDUM FOR: Chairman Jackson

Commissioner Rogers
Commissioner Dicus
Commissioner Diaz
Commissioner McGaffigan
FROM: James M. Taylor
Executive Director for Operations

SUBJECT:

MEDIA ARTICLE ON PROJECT SAPPHIRE DISCREPAKCIES

The purpose of this memorandum is to provide clarification to the Commission
regarding recent media articles concerning an apparent nuclear material
discrepancy at the Babcock and Wilcox (BA&W) plant in Lynchburg, Yirginia. Ba&N
1$ in the process of purify

ing and downblending approximately 580 kilograms of
high enriched uranium (MEU) removed from Kazakstan under a U.S./Kazakstan

cooperative effort referred to as "Project Sapphire.* In the course of this
effort, an apparent bias has been identified during the processing of a
portion of the material identified as uranium/ beryllium SCrap (approximately

232 kilograms). The history of the material, Department of Energy and BAW
involvement and NRC oversight are described below.

In view of a concern that the HEU could not be adequately protected in
Kazakstan, DOE staff went to Kazakstan to package the material for shipment to
the U.S. Material tynes includ

ed uranium metal, homogeneous uranium oxides,
uranium/beryliium regs. heterogeneous uranive/beryllium scrap and mixed low
level residues in graphite crucibles and lab salv

age. Measurements were
performed on a bes! effort basis, and the containers tampersealed. The
heterogeneous uranium/oeryllium scrap, which could not be representatively
sampled and is the source of t

he apparent referenced bias, was measured by
nondestructive assay (NDA)

. Based on informal input from DOE, the measuremsent
uncertainty on the NDA maasur

emcits was large, on the order of plus or minus
100 percent.

The Project Sapphire material was placed in storage by DOE at Y-12 in Oak
Ridge, Tenneessee where it remained for approximately a year while firai
contract arrangements were compieted by DOE for processing and recuvery of the
HEU at BAW. No receipt measurenents were perfnrmed by DOE on tne material at
that time. Also during this period, discussions took place

and the International Atomic Energy Agency on when the material would be
subject to IAEA safeguards as had been agreed with the Kazakstan Government.
Oue to [AEA resource constraints and the difficulties that would be
encountered in applyiry safequards 2t Y-12. it ‘as decided to defer [AFA
safeguards until the wateria] was received by BAW. In August 1995, shipments
of the material by DOE were Initiated. NRC involvement was initiated prior to
the receipt of material at B&W to ensure adequate accountability and

facilitate the application of [AEA safeguards. 83w receipt activities

included tampersafe seal verification, item identification and weight
verification on an item basis prior to placing the material in the vault,
After processing parameters were established and agreement was reacted with
the [AEA on where in the process International safeguards would be nitiated
8&W commenced sampling of the nomogeneous uranium metal and oxides. NRC was

present for the sampling and procured a split samplie from that taken for the




IAEA for independent verification, Analyses on samples randomiy selected from
this population by NRC's contractor laboratory were in excellent igreement
with BaVW's measuremonts. Recovery results provided further confirmation of

the validity of the as-received measurements., NRC also procured samples of
the recovery product for independent confirmation and is awaiting results. WMo
samples were taken of the heterogeneous uranium/beryl){ua SCrap due to the
aforementioned difficulty in representatively sampling such materic). It was
dgreed that accountability values would be based on samples taken after
dissolution which is a routine practice in the industry,

BAW initiated dissolution of the
date approximately 30 percent of
in a number of process batches.

reiative to what was declared on
estimate of the magnitude of the
safety concern that developed 1in
related to the measurement bilas,

uranium/beryllium scrap in July 1996. To-
the 232 kilograms total have been processed
There has been a consistent negative bias

the as-recefved material. The current

blas is on the order of 28 percent. Due to a
processing this particular scrap material not
further processing has been delayed.

With regard to implications for [AEA safeguards, the apparent bias wil) have
NO Tmpact since the decision was to ipply safeguards to the downblending only
which is not impacted by shipper-receiver differences. This decision was

based on [AEA's position that no statements could be made by the Agency
regarding the origin of the material.

o
i/
Headquarters and Region Il staff have reviewed the results of safeguards v
inspections performed at B&W since the initiation of Project Sapphire materia) ‘;9V
processing and determined that there were no abnormalities to indicate a

potential loss or diversion. Staff will continue to monitor the processing of

the Project Sapphire material, including the taking of split samples for

independent verification and monitoring the magnitude and implications of the
apparent bias during the completion of the scrap processing.




VRANSPORTATION EVENT LE\'TZK’I‘ HUMBER :

+.~ENSEE: DUPONT JNOTIrICAT}ON DATE: 10/22/96
CITY: MEMPHIS REGICN: »2 | NOTIFICATION TIME: 04:34 [ET)

'OUNTY: SHELBY STATE: TN | EVENT DATF: 10/22/96
LICENSE#: AGREEMENT: Vv | EVENT TIME: V1:12(EDT)
)OCKET : | LAST UPDATE DATE: 10,°22/96

| S —

NOTIFICATIONS

. ———————————

| CAUDLE JULIAN, REG 2 RP
: —~. e ————————————————————— ~w{ JOHN LINFHAN, NMSS EO

NRC NOTIFIED BY: PETTY OFFICER ERIGHT | STUART RUBIN, IRD AEOQD
HQ OPS OFFICER: LEIGH TROCINE |REGGIE JOHNSON DOE

e e ——————————————————— «»mw~—~~-~JaLAKE WELLING R1DO
EMERGENCY CLASS: NOT APPLICABLE 1

10 CFR SECTION: ?

NTRA TRANSPORTATION EVENT

|
!
!
. ———————————————————

EVENT TEXT

NATIONAL RESPONSE CENTER REPOR
LLIUM~201 FROM A FEDERAL EXPRES

TED A RELEASE OF 0.02 LITERS OF
S PACKAGE IN MEMPHIS, TENNESSEE

A FEDERAL EXPRESS PACKAGE BEING TRANSPORTED FROM DUPONT 1IN BILLERICA,
MASSACHUSETTS, TO SYNCOR IN PHOENIX, ARIZONA, WAS RUN OVER BY A FEDERAL
EXPKES3 TRUCK ON A RAMP AT A FEDERAL EXPRESS HUB LOCATED IN MEMPHIS,
TENNESSEE. THE BOX WAS BREECHED, AND APPROXIMATELY 0.02 LITERS (19.6
MILLILITERS) OF THALLIUM-201 LEAKED OUT ONTO THE CONCRETE RAMP. THE
ACTIVITY OF THE THALLIUM=201 WAS 72% MEGABECQULRLLS. THE SPILL WAS CLEANED
UP, AND THERE WERE NO PERSONNEL CONTAMINATIONS OR INJURIES ASSOCIATED WITH
HE EVENT.

FEDERAL EXPRESS NOTIFIED DUPONT OF THE INCIDENT. THE NATIONAL RESPONSE
CENTER NOTIFIED THE ENVIRONMENTAL PROTECTION AGENCY RADIATION JIVISION, THE
ENVIRONMENTAL PROTECTION AGENCY REGION 4, AND THE DEPARTMENT OF ENERGY,
(REFER TO THE HOO LOG FOR A FEDERAL EXPRESS CONTACT NAME, TELEPHONE NUMBER,
AND ADDRESS.)
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Bruce Mallett
Doug Collins

PR L™

Ed McAlping“™ A\

WEEKLY STATUS REPORT AND ACTIVITIES PLANNED FOR OCTOBEF
November 1, 1996

Planned Inspections and Significant Li censing Actions for Next

Inspector Licensee Target Areas
None scheduled
Training to be Conducted

None scheduled

Other Significant Activities Planned for Next Week

Continued preparation for BAW NNFD Licensee Performance Review

Preparaticon of briefing material to support management meeting at NFS on
November 15, 1996. This meeting has been rescheduled from October 29

Continued effort will be placed on closure of allegation cases
Conduct performance appraisal discussions with branch staff

Attend meeting with NMSS on the 1997 f scal year inspection schedule on
October 28 in Rockville

21gnificant Accomplishments from This Week
Briefing package for Commissioner Rogers' visit to wWestinghouse on
2 g ~ g

November 6, 1996 was finalized and submitted to the EDQ's office
following coordination with NMSS

Interviews for the Senior Resident Inspector D . Nuclear Fuel
Services have heen completed and the proposed selection has
submitted to the EDO for approval

been
Lontinued nsnection report and allegation followup documentation
Completed writing of performance appraisals

Input to NMSS 1ssue was completed

. . N e N € 1. -~ - 1 + n
year inspection s 2 was complieted

"CR EXercic




October 25, 1996

Bruce Mallett
Dsug Collins

C. Hosey

MATERIALS LICENSING/ INSPECTION BRANCH 1 ACTIVITIES FOR WEEK OF
OCTOBER 28-November 1, 1996

Newport News General Hospital
Virginia Geotechnical

Bear Island Paper

Froehling & Robertson

Molins Richmond

NS Savannah

Other [nspection Activities

Issue inspection schedules for November and December, 1996.
Complete closeout letter for Veterinary Imaging allegation.

Continue review of materials data in the IFS system and close out items in IFS
system that have already been inspected and closed

significant Lic nsing Actions for Next Week

Complete review and
MLIBI

i1ssue licensing actions for five oldest cases assigned to

Pelchat to attend Effective Lommunications Course

1

in region [I.

Other Significant Activities Planned for Next Week

Compiete giving performance appraisals.
[ssue materials licensing and inspection status report for September

aignificant Accomplishments from This Heek

Issued escalated enforcement action for Pensacola Testing

Eyents Reported

MOone




October 25, 1996

NUTE TO Bruce Maliett

IM John Potter

SUBJECT MLIS2 ACTIVITIES FOR 'DCT 28-NOV 1, 1996

Inspection Activities
respector | w0t e apecoon Focus

J. Henson

Abbott Health Products, Veges Alta, PR
J. Dinz Velez

Info Noti/Serv Bulleting
Baxter MealthCare, Aibonito, PR

Info Noti/Serv Bulletins
Training

Acceptance Review Letter for Licensing Actians (P&G Dir PG 1-22)
Allegetion Provessing Forms and Procecures

IMPEF Foliowup items, Licensing Review Documentation, etc

Finalize Order Prohibiting Involvement to J. Maas, formerly with National Circuits, inc. in Puerto Rico

Continuing license reviews by 0. J. Collins, reciprocity work, IMPEP Report, and response on DAITS and
DAFFY items

Continuing LLWDB BTP closeout survey guide review, terminated site roviews and procedures by J. Henson
Finalize letter text with NMSS to resolve VA Med Center Broad Scope fee category issues

Followup on licensees who are required to notity & plan for timely decommissioning.

Artivities During Previous Week (10/21-25/96)

Inspectons Scope Resufts

Princeton Diagnostic Isotopes MC2800, Lic Cond Pending
Princeton, WV

RBS. Inc, MC2800, Lic Cond
White Sulfur Springs, WV

Galan of WV, Inc MC2800, Lic Cond
Roncevarte, WV

Pending

Pending

No significant violations, as of Friday 10/25/96, 11:00 a.m

hd Followup documentation on the escalated cases against Syncor and Diagnostic Photon, Dr. Fernandez, and San
Juan Cement

Prepared USOOQE pickup reguests for @ 300 mCi Am-241 source that cannot be buried at Barnwell, SC and &
50 mCi 5¢-90 source that the Puerto Rico Health Department has stored at our request.

Prepared another version of replies to certain VA Med Ctrs who are interested in learning hew to convert their
broad scope licenses into limited scope koenses with a lower annual fee

lssued Syncor de Puerto Rico license, closing uncertainty over the controlling interest
Prepared letter 'n Secretary, Puerto Rico Health Dept and Dean of Medicine, University of Puerto Rico
requesting that they conduct lorgterm followup studies of 25 misadministered Sr-90 eye applicator patients

Revised AD Report un the Dr. Fernandez misadministrations

Discussed more stficient method for broadcasting event reports with Fred Coombs, using existing technology.

s:\drss\mlibwk45 jpp




NOTE TO: Bruce Hallet(, ;lreato:,
Doug Col lins, Deputy pj

FROM: Richard + Woodrufrs

SUTBJECT: WEEKLY ACTIVITIES FOR

Pignngg,&;tgfxixe§,:0:4N§§§uwseh

* The referrals and close out of allegations
Completed ay appropriate.

The Draft Louisiana IMPEP report will be Completed.
A Ternessee State Inspector will be accompanied in the
Nashville Area in preparation for the Decemuver 1996
IMPEP review Of the Tennessee Program.
!LQQL‘QLQDLL‘x’fQHAQKQQEQQL~§§QLR‘1§§£§§
No significant iSs8Uues were eported by

the Agreement
States in Region I1 during the week.

III. ﬁxgnafxggnx-Agzgmaixﬁnmgn3§ur;;m,:n;§«£g§5

Continued work On the referral of allegations to
Agreement States.
Provided technical assistance as needed to Regiun 13
States,

Worked on the Draft Louisiana IMPEP report.
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auring an internal audit L0« had been obtained from stores
wiich were "keyed same” such that the keys with any lock in a
would open all of : OCKS 1n the carton "H\yf, Case was
Jocumented 1n Unusual Incident Report (UIR) Chemical Product Line
(ChPL) 9659. A number of locks were replaced and the procurement

policy was changed to permit establishment of ontrol over keys
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\ve program to control the keys for AECs. but note
the requirement
there was no procedure which specified how the program was
implemented Licensee personnel acknowledged this comment
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Jetermined to be inoperable when a message was announced

ver the PA system Jperations involving Special Nuclear
Material! (SKM) were suspended, including movement of
material, and personne) wwr('-uJb“<-d‘v”t\ y removed from the
affected areas. Subsequent testing showed that three
additional horns were inoperable due to the failure of
amplifiers in the circuitry As these horns are part of the
criticality alarm system, the licensee declared the system
noperable and reported the condition under the requirement
of 10 CFR 70.50(b)(2) when accident mitigation equipment 1is
required and fails, even though the criticality alarm system
was checked Jdetermine 1f the horns responded The
required 30-day written report was submitted on September 4
1996

o
3¢

'he investigation revealed that in ad 1tion to the amplifier
failure, three horns were found to defective or clogged
with foreign material One amplifier was replaced. one
repaired and the three horns were replaced. The original
incident report, UIR 9649 ChPL, indicated the need for a
formal investigation

The investigation revealed that the schematic drawings for
the system was not current There were horns wired into
parts of the system which were under different management
teams There was also a question about the ability to hear
norns in adjacent areas if a horn was not functioning. The
corrective actions included testing the horns for audibility

and changing the emergency response procedures to addre

the loss of horn audibility These corrective actions
scheduled for completion by January. 1997 [FI 96-11
f

'n adjacent, updating and controlling the system drawings

A4
ol low-up on the long term corrective actio
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of geometry control

shutdown period, var S Lanks were

measured using ultrasound technioues to ormine 1f
internal s1ons conformed to NCS re ements as
specified in the NSR/R Test results fn @ URU Exhaust
Scrubber Sump 965) showed a bowi
Dottom, with the dimensions of 4.59 inches 86
inches, compared to the NCS 11 C ) c! chis
condition was evaluated by lear Safet 3 identified
‘ 1085 of geometry contr« d reported tc e NRC 1in
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al
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™ )
significantly lower than the NCS limit. The 1imit is
16,000 parts per million (ppm) while the highest sample
result 1n the last thirty months was 0.7 ppm

The licensee's investigation revealed that when the sump was
In1tially installed in 1987 and filled with wate.", the sides
bulged due to inadequate des‘gn (thin walls with no external
support). The resolution was the installation two rows of
constraints to pull the upper half in and hold it. The
dimensions of the resulting space apparently were not
documented nor was the dimension of the bottom of the tank
checked. In 1992, the sump dimension was measured with
ultrasound techniques and shown to exceed the 4. 45 inch
requirement in several locations but no record could be
found that this had been evaluated by Nuclear Safety

The CSA for the sump was calculated ror the actual
dimensions of the sump as shown to be safe for up to a five
'nch dimension. The original CSA had been based on an
infinite length rather than the actual length. Even though
the C5A determined that the bulges were acceptable, it was
decided to maintain the original dimensional requirement
Additioral constraints will be installed in the sump to
maintain the dimensions. [Record note - this was
accomplished by October 30.]

Part 1, Chapter 4, Section 4.2.4.3 of the license
application states that when criticality control is directly
dependent on the integrity of a structure used to retain the
geometric form of a fissile material accumulation, the
structure shall be designed with an adequate strength factor
to assure against failure uncar foreseeable loads or
accident conditions. The design of the sump was inadequate
n that it bulged and deformed under normal operating loads
and thus did not meet the license criterion or the criterion
of NSR/R 02.01.06. While the inadequate design 1s a

13
violation, the operating conditions were such (all inputs to
the exhaust ventilation system had been previously processed

resuiting in uranium concentrations significantly below the
1imit) that this is of minor significance and is being
treatel as an NCV consistent with Section IV of the NRC
Enforcement Policy (NCV 96-11-02)

In reviewing the licensee's files on this condition. t
inspector noted that over a month passed between the t
that the measurements were made (August 28) and the re
was evaluated by Nuclear Safety (October 7) The
technicians were told which t

.
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<
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roorioA - 1mq 4 -~ 2 . > % - mrYrhyns N
exceeded the mt Lonsequently, there was nott INng wnich
caused any concern unt the report was reviewed during the
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course of normal work Licensee represent ity
acknowledged this comment and stated that

( and stated that
technicians would be providea with a limit
report 1mrediately if the limit

[+ \

and
was exceeded

Lenclusions
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ch .

y alarm system inoperable based on the
was a conservative but reasonable
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The final test report was still ve1ng prepared during the
inspection The inspector ﬁwazuu‘ai the results and reviewed some
of the field data for different tar The lTicensee's test
results determined that the effe t7~ehv“ of the panels had not
lecreased and all met the minimum satety specification

several of the criticality monitors nstalled in outside areas had
experienced power surges resulting in false L'A'r< during
electrical storms (IR 70-1113/96-08 Paragraph 1.2). A review

the system had identified that the surge suppressors ("power
sifters”) exceeded the vendor's recommended 1ifetime Durwng the
shutdown period, new power sifters were installed in the six
outside units The inspector reviewed the records in the
Maintenance Planning and Control database and verified that new
patteries had been installed and the power sifters replaced

'ne fixed neutron absorbers were properly evaluated with
acceptable results fest procedures will be revised and approved
based on the new techniques
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features were found tc have negligible effect on the results. The
maximum ¢ ‘edible accumulation was assumed in this model to involve
filling the annulus to the half-way point in the first of three
geg};ons. between the aperture to the firebox and the first

affle.

The inspection team attempted to model the as-found condition as
realistically as possible. The assumed composition was U,0, with
5% moisture inside the calciner tube (correspending to 50 000

as an upper bound on the as-found moisture content) and dry U,gw
outside the tube. The calciner tube was filled to a depth of 2*
and the annulus filled to a depth of 6%" so that the uranium Just
reached the bottom of the calciner tube, along the length of the
first firebox section. This resulted in a Koy of 0.50, This
lower value 1s indicative of the conservatism found in the
licensee's calculations.

Conclusions

The calculations K:rforuod by the licensee and the NRC inspection
team shows that there is a wide margin of safety in the as-found
condition. The geometry used by the 1icensee was found to be
correct, reproducible, and the model conservative.

Potential for Greater Accumulation

Scope

The inspection team reviewed )icensee equipment drawings and
process parameter specifications to evaluate the potential for
accumulation of material in excess of the as-found condition. The
inspeciion team also estimated the maximum possible accumulation
of material in the unfavorable geometry configuration.

Observations and Findings

In order to evaluate the potential for an accumulation of U-235
material in excess of the as-found condition and to estimate the
maximum accumulation of material possible within the calciner
shell, the NRC inspection team reviewed operating procedures,
uipment specifications, and drawings. The internal dimensions
of the calciner refractory-lined shell was found to be a 24*
diameter cylinder, 20 feet long, installed at a slope of 1.5° from
horizontal. The licensee indicated that the approximate bulk
density of the discharged product from the calciner is 2 g/cc.

Since air activity data was not used by the licensee to determine
a breach in tube integrity, elevated air activity was not
considered in determining a maximum accumulation potential for
past events. Also, since the tube began leaking material 2-3
weeks before its catastrophic failure, yet held together enough to
continue to operate the tube rotation switch, the Active
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erved the operation of the Active Engineered Control (tube
rotation switch) on an empty calciner and observe he passive
engineered control (tube geometry) for a typical calciner. The
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ISA Summary
GE Wilmington
Dry Conversion Process

Introduction

An integrated safety analysis (ISA) was performed to support the new dry conversion
process at the GE Wilmington site. The analysis was conducted in accordance with
Chapter 4, Integrated Safety Analysis, of SNM License 1097, submitted April S, 1996, as
amended. The purpose of the analysis was to determine potential accident scenarios aru
risk, to ensure that controls are in place to prevent and/or mitigate accidents, and to rank
the controls in relation to the risks which they mitigate so that the proper level of
assurance measures can be applied 1o each. The broad scope of the analysis included
criticality safety, radiological safety, environmental protection and industrial safety,
including chemical safety and fire protection. This report summarizes the important

results of the safety study for the dry conversion facility. Detailed records are retained
on-site

ISA Teams

he ISA was performed by teams of people of different expertise who systematically
analyzed the hazards in a focused meeting environment. Each team included expertise in
criticality safety, radiological safety, industrial safety and environmental protection. Also
inc.uded were process and controls engineers. Because the process had never been
opeiated at the Wilmington site, experts in the operation of existing plants utilizing this
technology paticipated along with GE personnel

Procedures, Technigues and Tools

The ISA team used the Hazop method and limited use of the What If method to complete
the analysis. The hazop analysis was facilitated bv and documented in a software
package known as HazopPC, deve.oped by Primatech, Inc. This software was
customized for GE to specifically capture nuclear hazz-ds. Consultants from Primatech
provided training to team participants early in the project, and facilitated the preliminary
sessions. Guidance for performing the analysis came from Primatech and from




Guidelines for Hazard Evaluation Procedures’. As the project neared completion, an
internal procedire, P/P 10-20, Integrated Safety Analysis, was developed 1o define how

future ISAs would be performed and how the results of ISAs would be used to manage
risk in the opcrating factory

Process Organization

e DCP ISA was broken into the following segments and analyzed using the method
sbown

Cylinder Movement - Hazop

Vaporization - Hazop

Conversion - Hazop

*owder Outlet - Hazop

Homogenization - Hazop

Blending, Precompaction, and Granulation and Tumbling - Hazop
HF Treatment - Hazop

Containers / Storage - Hazop

Powder Pack - What If

Methodology

Hazards were identified using historical input from a vanety of sources including safety
information from other dry conversion facilities and public domain documents from other
sites in the fuel cycle. The relationships between the hazards and DCP process deviations
were developed through guided brainstorming and event visualization techniques

Where the hazop methodology was used, each process segment was divided into logical
nodes. For each node, the team first considered the intended operating conditions. Next
they considered the p. ssible deviations from the design intention using a list of
parameters and guidewords. Tvpical parameters included

Flow
Temperature
Pressure
Composition
Level
Weight

rwidelines for Hazar<d Evaluation Procedwures, Second Edition with Worked Examples, Center for

Chemical Process Safety of the Amencan Institute of Chemical Engineers, New York, 1992
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Guidewords were used to identify possible deviations from normal. Example guidewords
included

No/None More

Less As Well as
Part of Reverse
Other than

Once possible deviations were identified, possible causes of the deviations were
hypothesized. The consequence of the deviation was estimated through experience or
technical evaluation. The severity of each consequence was rated on a three-point scale,
shown in Exhibit 1. The likelihood of the accident occurring with no controls in place
was estimated from experience on a three-point scale, shown in Exhibit 2. Safeguards or
controls that prevent or mitigate the consequence were identified. Outside of the team
environment, the controls were ranked in importance by the unmitigated risk, where

(Risk)yamiigaed = (Severity) x (Likelihood Junm - gaed

The level of unmitigated risk was used to determine the level of assurances that would be
applied to the controls. Risk ranking is summarized in Exhibit 3

Finally, the likelihood of the consequence occurring with the controls in place was
estimated. Final risk was used by the team to judge the adequacy of the controls, where

(Risk)fina = (Severity) x (Likelihood miugaed

If the final risk was judged by the team to be too high, recommendations for improvement

were captured and reviewed with management. Recommendations that were adopted
were tracked to completion

Consequences associated with UF, and HF were estimated using past experiences of GE
Wilmington, FBFC, and other uranium processing facilities and experiences in the
chemical industry. Cnticality consequences weare estimated using standard analytica'
methods. Radiological consequences were estimated by extrapolating our experience
with the existing processes. Environmental, industrial, and chemical cousequences,
including fire and explosion. were estimated with the aid of material safety data sheets,
chemical interaction information, and various modeling techniques, including emission
calculations and dispersion models for fence-line concentration




Exhibit 1
Severity of Consequences

Severity Radiological Environmental
Ranking Criticality Industrial/Chemical

e 10 an individual member of fatahty
biic off-site (6 rem 30 nlake medical JBELTEN 1Or @ member of the
pubhc o site
severe exposure to an employse (40 permanent disability

em intemal plus external dose or 2.X( of-site r

tamination above regulatory
my intake of U standards
exceed reguiatory imits for employee senous Iy
exposure (5 rem, 10 mg U interna exceed permit lmits or regulat
lost ime injury
: . 'oportabie ‘elease

exceed administrative hmits on daily au OSHA recorcable injury
sampiles lung counts, bioassays first awd

ntamination, TLDs exceed internal limits

’ nual exposure imat spill insidey containment

Jnusual Incident (LiR

Exhibit 2
Likelihood

Frequency Likelihood

more frequent than once Likely 10 occur in the mmediate future
evary two years

every two to fifty vears Likely 19 occur dunng the life of the fac ity

less frequent than once every Not hikely to occur duning the life of the facility
50 years

incredible Likehnood .3 indistinguishable from zero

Exhibit 3
Risk Matrix

Mid-leve!
Risk

Low Risk ‘ Mid-level
Risk

Low Risk L.Low Risk Mid-level
Risk

Likelihood




Building Design Basis

the DCP facility has been designed to meet the relevant building and fire protection
standards The design criteria were taken as bounding assumptions by the ISA teams
with respect to external events, of which heavy rain, lightning strikes, and high wind are
considered credible. The DCP facility is designed with a structural integrity providing a
safety factor of two. It is built to withstand a sustained wind speed of 120 mph. Although
the seismic activity is not considered credible, the DCP facility has been designed to meet
the lateral acceleration requirements for Wilmington, North Carolina, as contained on the
contour maps in ASCE 7-93. The electrical classification is Class [, Division. 2, Group B
in close proximity of the conversion kilns, where there is some risk of H; escape
Elsewhere within DCP, the electrical hazard classification is non-hazardous. The GE

Wilmington site is iocated above the 100 year flood plain and thus is not considered
susceptible to storm surge or flash floods

What follows is a summary of the more significant potential accidents identified and
discussion of the controls that are in place to protect against them

General DCP Areas

PURPOSE: To provide a facility where moderation is restricted, fire or explosion is

unlikely, and radiological exposure or contamination is minimized
ACCIDENT: Loss of moderation control in the DCP Facility due to water ingress

PROTECTION: The DCP process areas are designated as Moderation Restriction Areas
(MRA). The building is designed to be water tight. The roof of the DCP building is
designed to prevent water leaks and to provide an early warning of potential degradauion
ts special multi-layered construction incorporates a reinforced concrete slab roof deck, an
EPDM membrane, a drainage system of extruded polystyrene insulation, a concrete slab
over geotextile fabric, and a fully adhered butyl sheet. Degradation of the external barrier
is detected by a visual observation of water in the drainage system. Also, there are no
penetrations on the roof of the building, and the roof slopes from east to west to convey
rain water away 1o a gutter and downspout system on the west side of the building

Air handling equipment is designed to minimize the possibility of water entering the
Moderation Restricted Areas in DCP. Moisture detectors and alarms are fitted
downstream of the last coil on the air intake to DCP. While small amounts of water on
the floor do not present a safety problem, the ground floor of the DCP building is raised

in relation to the existing FMOX ground floor to prevent in-leakage of water from rising
water




ACCIDENT: Fire / Explosicn within the DCP Facility

PROTECTION: The DCP building is designed to comply with relevant fire codes
Interior doors and walls provide fire resistance. A comprehensive fire alarm and
detection system includes smoke and heat detectors as well as H; and HF detectors. Fire
alarm horns annunciate in the DCP building and in the HF building. Alarm signals are
relayed to both the DCP control room and to the Site Emergency Control Center

A CO, fire suppression system protects the HVAC ductwork and the HEPA filters
Consistent with the Moderation Restriction Area, only carbon dioxide fire extinguishers
are installed within the DCP building. A water sprinkler system protects the HF building
Operating and maintenance personnel receive fire fighting emergency training and are
periodically tested by unannounced emergency evacuation exercises

H, is handled and processed within closed systems. Ignitable concentrations of H; are
prevented by positive mechanical ventilation. Hydrogen sensors are located within each

kiln room, and continuously monitor atmosphere for unacceptable concentrations of
hydrogen

The DCP kiln generates a low specific surface area product, which is resistant to

spontaneous oxidation in storage. Further protection against oxidation includes powder
cooling, nitrogen blankets, and interrupted mixing cycles

ACCIDENT. Radiological exposure of personnel to airborne uranium

PROTECTION: A general feature of the design of the DCP facility is the containment
and ventilation philosophy to provide defense in depth against the escape of airborne
uranium into areas in which personnel would not normally be required to wear personal
protective equipment. Specifically, airborne uranium is contained by nitrogen seals at the
connections between the processing equipment and storage/transfer containers. Uranium
processing activities are housed within ventilated rooms, designed so that the lowest
pressure is within the rooms themselves and air flows from outside to inside the rooms.
Each room has HEPA filtration to trap particulates within the room, and the air intake and
extraction ducts are arranged to draw air cownward and away from personnel work areas
and provide adequate air changes to avoid static air pockets. Ultumately, the extracted aur
is filtered through another HEPA filter bank before discharge to the environment
Redundant fan capacity and fan failure alarms are provided on the DCP HVAC system

Operating procedures require floor operators to inspect e plant areas on a routine basis
Existing GENE practices require operators to clean up visible contamination as soon as it
is discovered. Tight fitting connections equipped with inflatable seals are installed at ail
container filling and dump stations. Where flexibility is rciurcd in the powdar feed

pipework, rubber boots and internal metal sleeves are used to limit powder spillage in the
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event of a rubber boot failure. Operating and maintenance personnel are required to wear

the designated personal protective equipment when breaking primary
uranium processing equipment

ontainment on

A large powder spill wathin a containment room are evident when the operator views the
operations through a window or enters the room to remove the container

ACCIDENT. Asphyxiation of & worker from excessive concentration of nitrogen
PROTECTION. Nitrogen piping systems were designed to exceed the anticipated
operating pressures, and are pressure testod during installation. In the event of a leak in a
process room, positive ventilation provided by the HVAC system is designed to supply
adequate air changes. The HVAC system is equipped with redundant fans to assure
reliability. Plant procedures for ertering confined spaces protect workers during
maintenance of the large vessels such as the homogenization blender

ACCIDENT: Failure of the distrihuted process control system

PROTECTION: All valves are designed to fail in a safe position in the event of a tota!
control system outage. Active safety controls are implemented separately from lanctions
that may be needed for normal operating functions and access, resulting in a more robyy
software operating system. Changes to the software are subject to stnct version control

per procedure. Important controis are functionally tested before start up and periodically
thereafter

Cylinder Storage and Handling

PURPOSE. Safe moement of UF¢ feed material into and out of the facility

ACCIDENT. Loss of containment external to DCP leading to release of UFs to the
environment

PROTECTION: UFg cyiinder integrity complies with the 30B type specification defined

in USEC 651 Rev. 7, Jan 1995, The process design ensures that cviinders are handled

only when the UFg inside them is in the solid phase. Cylinder lifting equipment has been

designed and tested to handle the load. Operator training in UFg cylinder handling
includes the use of forklift trucks, cranes and hoists. Cylinders are moved with the
cylinder valve cover in place and lifted to the minimwum lift height consistent with

the
terraln.  Overpressunzatuon of a cylinder due to fire is prevented by stnct control of the
inventory of hydrocarbon fuels and combustible matenials in the UF cylinder storage area

as descnbed in NUREG 1491, Existing administrative controls for the receipt and release
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of UFg cylinders encure (Z.at overweigh cylinders or

enrichments greater than 5% “"U are
not [‘tﬂ\(?s\fd in DCP

Vaporization
PURPOSE. Supply UF gas to the reactor where it is converted to UO; powder
ACCIDENT. UFg release due to a loss of UFy cylinder integrity within the autoclave

PROTECTION I'he autoclave has been manufactured to meet the ASMI pressure
vessel code, and is pressure-tested annually, The rated pressure exceeds the normal
operating pressure of the UF¢ cylinders. The integrity of the door seal is tested each time
# cylinder is loaded into the autoclave. A door latch proximity switch is interlocked with
the cylinder heating cycle Loss of seal pressure disables the autoclave heating sequence
Ihe internal pressure within each cylinder is verified to be below atmospheric pressure
before heating as a safeguard against overpressunization during the heating cycle

The UT'g cylinder pressure is controlled at the desired set point by monitoring the UFg line
pressure downstream of the cylinder, and uses feedback control to regulate the current
si'oplied to the autoclave heaters. Active controls prevent overpressurization of the
cylinder by de-energizing the autoclave heaters on high temperature at the cylinder
surface, or high temperature inside the autoclave

UF¢ leak detection is installed as part of each autoclave system, and draws a sample from
the autoclave arnular space. The annuiar space is swept with heated dry nitrogen to
prevent reaction with air in the event of a UF; leak
pressure (o sunpress potential leakage of UFg. As a result, a leaking cylinder can continue
feeding safely to the reactor until the cylinder is empty and the hazard is reduced

This nicogen may be fed at high

[0 protect workers from cxposure during cylinder installation, personnel are required to

wear appropriate personal protective equipment when connecting and disconnecting the
UF¢ line pigtail to the cylinder

ACCIDENT: UFg release to the room due to failure of UF¢ piping

PROTECTION: The piping integnity is assured by 100% radiographed welds on all UF;
lines. UFg-rsistant gaskets are used at flanges, and bellows-sealed valves minimize stem
leaks. The UFg line is further protected against failure due to hydraulic rupture by
automatic temperature control of the trace heating with high and low temperature alarms
and high temperature interlocks that disalle the affected section of trace heating




UFg leak detectors are installed in each autoclave room. ... the event of a UF¢ leak in an
autoclave room, the ventilation to that room is shutdown to contain the UF, inside

ACCIDENT. Cold trap rupture leading 10 a release of UF,

PROTECTION. Ihe cold trap has been manufactured and tested in compliance with
ASME and CODAP pressure vessel codes. The cold trap heaters are disabled on high
temperature, high pressure, or high weight. Valve line-ups are interlocked to prevent the
inadvertent transfer of UF¢ to unintended destinations, for example, cylinder-to-cylinder
or cylinder-to-cold trap during conversion

ACCIDENT: Cnticality due to backflow of steam moderator into the cylinder

PROTECTION: During operation of the plant, a positive flow of gas is maintained from
the UF¢ line to the reactor. Active controls automatically isolate the cylinder from the
reactor in the event that positive pressure differential between the cylinder and reactor is

lost. The UFg cylinder skin temperature must be above a predetermined minimum value
before the UF, feed valve can be opened

Conversion

PURFOSE: To convert UFg into ceramic-grade UO; powder suitable for pelletizing
This process includes the recycle of discrepant UO; powder to reduce fluoride content

ACCIDENT. Loss of hydrogen containment leading to fire or explosion. (Also loss of

HF containment leading to worker injury or loss of uranium contaimuent ieading to
personnel exposure.)

PROTECTION. The primary protection against loss of containment is the kiln itself
The kiln seals are of labyrinth construction with the interspace pressurized with nitrogen

The kiln is protected from overpressure by an automatic pressure control system
Pluggage of the sintered metal filters at the gas discharge of the kiln cou!d result in a
pressure higher than desired. The filters are kept clean by a computer-controlled
sequence that blows back the metal filters with nitrogen. During operation the [ ' ssure
drop across the sintered metal filters is continuously monitored. Deviations from normal
result in audible/visual alarms in the control room. Furthermore a high kiln pressure
interlock stops the UFg feed, followed by an orderly shutdown of the hydrolysis and
pyrohydrolysis steam and H; feeds

The kiln and associated vessels are housed inside a ventilated containment area. H,

detectors in the rooms automatically stop the H; and UF; feeds to the affected conversion
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kiln. HF detectors send audible/visual alarms (o the control room, and the operators are

trained (0 manually shutdown the gas feeds to the affected kiln

ACCIDENT. Loss of moderation control leading to enticality in the kiln and associated

reactor and outlet hopper

PROTECTION: To ensure that the stean. fed to the reactor and kiln is dry. saturated
steam is superheated using electric heaters equipped with automatic temperature controls
regulated by the computer control system. All steam lines are electrically trace heated
and insulated A low temperature condition activates audible/visual alarms in the control
room. The heat tracing is equipped with redundant heating circuits. Low steam
lemperature fed at the superheater or downstream of the superheater is sensed and
interlocked to the steam feed control to the reactor. Both hydrolysis steam and
pyrohydrolysis steam supplies are protected by these controls

A low temperature inside the reactor or on the reactor wall is sensed and interlocked 1o
the steam and UF; feed control. A low temperature interlock on the exterior of the kiln
barrel also stops the steam and UF¢ feeds. Similar alarms and interlocks are activated by
thermocouples located inside and on the exterior of the outlet hopper

ACCIDENT; Cnticality in HF area caused by release of particulate wranium to
unfavorable geometry liquid system

CROTECTION: The primary protection against entry of particulate uranium u.'o the
offgas system are the sintered metal filters housed in the top of the reactor. Further
protection is provided by a back-up sintered metal filter unit installed in the offgas line
downstream of the reactor. The integrity of both sets of filters is assured by continuous
monitoring of the pressure drop across the filters. The kiln filters are periodically
backpurged with nitrogen during operation to minimize powder build up

Passive and active controls in the HF area that prevent criticality are described in the HF
section

ACCIDENT: Chnticality in the HF area caused by a release of unreacted UF; aqueous
uranium to unsafe geometry

PROTECTION: An excess of hydrolysis steam (normally a factor of two) is fed to the
reactor to provide complete conversion of UFg to the intermediate UO;F;. Furthermore
sufficient pyrohydrolysis steam (. provided to convert all the UF4 to UO;F; and to UO, in
the event of loss of the hydrolysis steam flow. A high UF; flow interlock closes the UF,
feed valve and starts sweeping nitrogen to the injector nozzle. Similarly, low steam flow




to the reactor stops UFg feed. These controls prevent less than stoichiometnic flow of
steam to the kiln and thus a loss of UFg in the off-gas

Other potential causes of a loss of steam flow Lo the reactor, for example, an open manual

vent valve in steam line, an open pressure relief valve on steam superheater, are mitigaied

by the low flow interlock described above, opecating and maintenance procedures
including a startup checklist, routine inspections

and vendor-recommended periodic
maintenance

Passive and active controls in the HF area that prevent cnticality are described in the HF
section

ACCIDENT: Loss of moderation control due to backflow of liquid from the HF area

PROTECTION: The off-gas flow created by the condenser eductor and exhaust fans
prevents backflow. Condensation of HF offgas at the condenser creates an additional
favorable draft. A passive barometnc leg, by virtue of the height difference between the
reactor offgas line and the vapor-liquid separator downstream of (e HF condenser,

prevents siphoning of liquid to the reactor. Specific engineered controls are summarized
in the HF section

During shutdowns, protection against backflow is afforded by administrative controls
which require physical isolation of the reactor from the HF system

ACCIDENT: Exposure of an operator to HF, steam, or radiological hazards from
backflow of reactor contents dunng recycle operations

PROTECTION: In the event of a low pressure alarm at the inflatable seal at the recycle
feed station, the recycle feed valve closes, preventing airbome contamination at the
recycle port. The recycle station is located inside ar :nclosed kiln room. Operators are
required to wear the designated personal protective equpment when making or breaking
powder feed connections. A double valve arrangement equipped with a nitrogen purge in
between prevents backflow of steam and hydrogen into the recycle container. A low
pressure alarm on the recycle feed station alerts the operator to a condition which could
result in off-gas flowing to the unicone

ACCIDENT: Personnel  ury caused by moving machinery and rotating parts

PROTECTION: The kiln drive units, reactor and recycle sciew motors are protected
adequately by machine guards. The start up checklist includes a step to check that these
guards have been refitted following maintenance. A site-wide procedure defines lock
out/tag-out practices




Powder Outlet

PURPOSE. To cool the UO; powder and ensure that it meets moisture criteria applicable
to the Moderation Restricted Area, and to transfer the powder into transfer containers

AVCCIDENT. Excess moderator in the cooling hopper

PROTECTION: Controls in conversion that ensure dry powder in the kiln also limit the
availability of moisture to condense on the powder. 7o keep steam from flowing into the
cooling hoppers, a valve lock system is installed at the outlet of the kiln. This lock
consists of two valves with a dry nitrogen purge between them. The cooling hoppers are
further protected by continuous redundant dew point analyzers which measure the free
moisture in the carrier nitrogen gas. A high moisture interlock stops the UF¢ feed to the
kiln and initiates a controlled shutdown of the steam flow. The control system
automatically isoletes the powder in the cooling hopper until the powder can be
transferred under conditions favorable to criticality control requirements

To prevent overfilling of the unicone on discharge from the cooling hopper, the computer
system monitors the weight dispensed into the unicone via the process weigh scales, and
terminates the sequence when the set weight is reached. In addition, there is a high

weight interiock on the scale at the container filling station that will closes the cooling
hopper discharge valve

Homogenization

PURPOSE. To produce a UO2 powder that is physically and chemically uniform for
subsequent pressing into pellets and sintering. Homogenization breaks down soft

agglomerates, removes hard particulate material, and mixes the sified powder to produce
a uniform batch

ACCIDENT. Excess moderation by introduction of hydrogenous ma* *rial such as pore
former, die lubricant, water or oil

PROTECTION: Upstream controls in the conversion area limit the moisture content in
the powder. Upstream controls in the recycle area similarly limit the moisture content of
the recycled UsOy. A high mass interlock closes the powder fecd valve and limits the
amount of surface-adsorbed water available for redistribution from the surface of the
powder to one spot within the homogenizer

A computer-assisted administrative control prevents the introduction of feed material
containing pore former or die lubricant




The gearbox for the screw and arm assembly inside the homogenizer contains a special
3 : ¥

non-hydrogenous low moderation oil. The procurement and use of this oil i1s controlled

via the maintenance planning and control system

ACCIDENT. Radi

logical exposure of personne! to airborne uranium caused by loss of
containment

PROTECTION. To prevent airborne contamination, the sifter shaft seals are purged with
nitrogen. The sifter and homogenizer are housed within a ventilated containment area
For additional protection, a dedicated containment hood surrounds the sifter and magnetic
separator. A high powder level alarm is fitted on the oversize line from the sifter to alert

the operator that the oversize bottle requires changing. Administrative controls including

procedures and operator training ensure that the oversize outlet valve is closed before the
bottle is removed

To prevent overfilling of the unicone on discharge from the homogenizer, the computer
system monitors the weight dispensed into the unicone via the process weigh scales, and
terminates the sequence when the set weight is reached. In addition, there is a high

weight interlock on the scale at the container filling station that will closes the
homogenizer discharge valve

ACCIDENT: Personnel injury caused by rotating parts on the sifter and homogenizer

PROTECTION: There is an interlock that stops the rotation of the homogenizer screw
and arm when the inspection hatches are opened on the top or bottom of the homogenizer

Also, the sifter rotation stops whenever the top inspection cover is opened or the end
cover is removed. A site-wide procedure defines lock-out/tag-out practices

Blending, Slugging, Granulation and Tumbling

PURPOSE: The blending operation creates a powder which is of a specific, uniform

enrichment. Additives improve compatibility. Slugging followed by granulation, forms a

flowable, pressable, granular solid suitable for high quality pressing and sintering
Tumbling improves flowability of the powder

ACCIDENT: Excess moceration by introduction of too much hydrogenous matenial, for
example pore former or die lubricant, as a result of errors in weight, additive, or mixing
PROTECTION: Additives are prepared in separate equipment to prevent mix-ups dunng
processing. Additives are weighed on an accountabiiity scale and labeled. The additive
bottle size limits the mass of moderator that can be added at one time. Unique couplings
on the additive bottles and the additive ports assist in the control of the addition
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'he blend plan deiines and documents the quantity and type of additive required for each
blend. The computerized traceability system tracks the concentrations of additives and
moisture in the powder fed to the blender. Computer systems ensure that each additive
addition complies with the blend plan. Additive bottles are barcode labeled, and the
computer systems prevent the feed valve from opening if the bottle does not match the
expected barcude.  The computer system provides a final comparison of blend weight to

that expected from the blend plan. Local programmable logic controllers lockout the feed
valve on high weight

Rotation of the blender is assured by a sensor to improve the uniformity and reliability of
the additive mixing step

In the tumbling oper:tion, additive preparation is protected by similar controls. Only one
bottle is available in a tumbling room, and that bottle is admin'stratively controlled so

that it is assigned to the correct tumbler. The additive bottle size is limited, ensuring the
necessary safety margin for criticality safety control

ACCIDENT: Excess moderation as a result of wet powder

PROTECTION: Upstream controls in conversion limit moisture content in the powder

Similarly, upsueam controls in the recycle area limit moisture in the U;Oy. A high mass
interlock closes the powder feed valve and limits the amount of surface-adsorbed water

available for redistnbution from the surface of the powder 1o one spot within the
homogenizer

ACCIDENT: Excess moderation as a result of oil

PROTECTION: Limited volumes of oils and greases are used on the slug press. The
gearbox for the screw and arm assembly inside the blender contains a special non-
hydrogenous low moderation oil. The procurement and use of this oil is contrelied in the
maintenance planning and control system. Grease is external to the granulator and

tumbler and is not considered a significant hazard because of its physical separation from
the powder and the small quantity used

ACCIDENT: Radiological exposure of personnel to airborne uranium caused by loss of
containment

PROTECTION: The blend/slug/granulate and tumbling processes are designed to protect
workers from radiological exposure with the same protection described in the General
DCP Area section of this report. Additional controls prevent overfilling of the unicone at
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the blender filling station or the bicone at the granulator filling station: the computer
system monitors the weight ispensed into the container via the process weighscales, and
terminates the sequence whea the set weight is reached. In addition, there is a high
weight interlock that closes the appropriate powder filling valve.

ACCIDENT: Personnel injury caused by moving machinery and rotating rarts.

PROTECTION. There are interlocks that stop the rotation of the screw and arm when the
inspection hatches at the top or bottom of the blender e opened. (ontainment around
the rotating turret of the slug press limits access to the moving parts. The inspection
hatch on top of the granulator is fitted with a hard-wired irterlock which stops the motor
when the hatch is opened. A hard-wired door lock on the tumbler room prevents
operation of the tumbler unless the door is locked.

Powder Pack

PURPOSE: To dispense UO; powder or granules from DCP storage containers to
approved containers for shipment to customers.

ACCIDENT: Radiological exposure of personnel 1o airborne uranium caused by loss of
containment.

PROTECTION: The coniainer integrity is assured administratively by observing the
operc:ing procedures and recommended maintenance. Operators are required to wear
appropriate personnel protective equipment when connecting or disconnecting powder
feed connections. An inflatable seal assembly is fitted at the container feed station.
Powder packing operations are carried out within a ventilated hood, so that the operator
can handle and seal the packed product through arm slits.  The slits have adequate face
velocity to reduce the risk of escape of airborne contamination.

ACCIDENT: Pers "l injury caused by moving machinery and rotating parts.
PROTECTION: The powder packing facility is housed in a separate room adjacent to the

main storage area on the first floor of the DCP building. The powder packing equipment
includes machine guards which protect operators from moving parts.

Container Storage And Handling

PURPOSE: To store large containers of powder containing various enrichments and
additives until the powder is needed at pellet press operations.
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ACCIDENT. Exceed moderation restricted area limits by overfilling storage containers,

introduction of 100 much hydrogenous material, or violating spacing requirements for
containers

PROTECTION: Powder is stored in high-integrity clcsed containers which are routinely
inspected and maintaiied. Container gross, lare and net weights are tracked on the
computerized uranium material accountability system. A significant deviation from the
official tare weight triggers a discrepancy alarm and halts any subsequent matenal

transactions involving the affected container

Upstream process controls provide assurance that the uranium product meets the critena
for hydrogen content within the storage area

A fixed support gnd assists operating personnel to maintain the required minumum

spacing between containers. Additional storage is authorzed provided it takes place in
approv ed locations

ACCIDENT:; Large powder container falls on a person

PROTECTION: The use of cranes and hoists for lifting and transporting containers 1§
covered in a site-wide safety procedure that spells out safe practices and penodic
inspection requirements. Operators are trained in the safe use of this equipment

HF Area

PURPOSE: To produce nominal 50% aqueous hydrofluonc acid from the hydrogen
fluoride off-gas generated during conversion of UFg to UO; and load the HF product into
tank trucks for shipment to customers. The facility also scrubs the condenser off-gas to
remove residual HF tumes before release to the environment. Dilute HF scrubbing uquic
is typically loaded into a truck for delivery to the site waste treatment facility to remove
the HF before the water is released to the environment

ACCIDENT: Criticality in HF area caused by excess uranium in the off-gas collected in
unfavorable geometry liquid system

PROTECTION: Dual inline sintered metal filters upstream in the conversion process
reduce the risk of uranium carryover to the HF area. In the unlikely event that both filters
fail, each conversion line liquid HF stream is equipped with an individual uranium
detector. If uranium is detected, the liquid is diverted to a favorable geometry tank
known as the polluted tank. If the uranium concentration exceeds a higher tnip level, the
UF, feed is stopped, followed by an orderly shutdown of the steam feeds to the affected
kiln. The three HF streams combine in a common stream which passes through another
uranium Cetector. If uranium is detected here, the UF; and steam feeds to all three kilns
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are stopped, and the HF produced during shutdown is diverted to a favorable geometry
tank

Me HF condensers are of favorable geometry, and the cooling capacity of the condensers
s great enough to trap the UF in the event ¢ ( a catastrophic release from the conversion
kiln. The chilled water supply is protected bv a low flow interiock at the condenser
whick stops the UF flow to the kiln. The ¢ hilled water supply is also protected by ¢ high

temperature alarm and administrative contr 18 on the set-up of the system

Key manual valves that are opened 1o prepare the system for maintenance are included in
pre-startup checklists, operating procedures, and training to prevent inadverient by-pass
of safety controls during operation

A high liquid level in the vapor liquié separalor stops UF; feed to the affected kiln, and
protscts against unanalyzed Hi condensate backflowing to the unfavoradle geometry
washing colurn. [f the high level is coinciden: with uranium concentration detected by
the uranium detector, both UFe feed and steam flow to the kiln are stopped. Another
protection against uranium in the washing column is a high liquid level interlock on the
polluted tank that stops UF flow to all kilns

here is a high level sump alarm that annunciates locally in the HF building and remotely
in the DCP control room. Administrative controls require that any leakage of unanalyzed

HF from a piping failure prior to the uranium detectors & ilected in the dike be sampled
and analyzed for uranium. This material is pumped back to the HF storage tanks or cut to
the mobile tan'.er only if the uranium concentration meets established release lumuts

ACCIDENT: Release of fluorides through the stack to the environment

PROTECTION. The kiln off-gas is scrubbed to remove fluorides from the off-gas before
it is released 1o the environment. This process equipment is located inside a building,
protected from freezing and severe weather The temperature and preusure at the top and
bottom of the wash column are continuously monitored and alarms locally in the HF
building and also in the DCP control room. A low flow of water in the wash column
stops the UF; feed 1o the kiln(s). In the event of a failure in the water supply, an
emergency feed water tank is maintained in a ready state to continue scrubbing until the
reraaining fluorides in the system are purged from the kiln lines. A high liquid level in
the base of the wash column stops UF¢ feed to the kilns. The HF stack emissions are
administratively monitored to provide a feedback loop so that corrections can be made 1f
the scrubbing process is insufficient to meet requirements




ACCIDENT. Employe: exposure to excessive HF.

PROTECTION: The HF equipment is des.gned to maintain integrity. The HF offgas line
is PTFE-lined and rated for 250 deg C. Equipment reliability is enhanced by periodic
maintenance. The integrity of the air-driven HF pump 15 protected by a interlock that
shuts off the air supply in the event of high discharge pressize. Preventative maintenance
of the pump diaphragms is performed in accordance with vendor recommendations.

The building is equipped with safety showers in case of personnel exposure to liqud HF.
Use of personal protective equipment is required when making or breaking containment.
Operators are trained in safe use of personal protective equipment. Operators are required
to wear appropriate personal protective equipment during sampling. This requirement is
including in operating procedures and training.

HF fumes in excess of the alarm limit activates an alarm in the control room which is
audible in the HF building. Additional warning lights are activated at the entrances to HF
building. Periodic inspection of the remote HF building is required by the operators. An
emergency HF scrubber is available for scrubbing the room air.

All tanks are vented to the wash column. Tank trucks are vented to the wash column.
The tanker loading lines are washed with DI water into the tank truck before the lines are
disconnected. A vacuum break valve facilitates complete draining of the tanker feed line
before breaking containment and minimizes the potential for spills.

ACCIDENT. Environmental spill of liquid HF.

PROTECTION. The HF storage tanks are installed within a dike desioned to contain
liquid HF spills. The volume of the diked area is sufficient to contain a spill of the entire
contents of the largest tark. The dike comprises two concrete slabs with the top slab
coated with an acid resistant medium. A grid is installed between the two concrete slabs
which gravity drains to a sample point. Periodic sampling allows for early detection of a
breach in the top slab. The tanker loading bay also drains into the main dike and is
similatly contained with a concrete slab coated with an acid -resistant coating.

ACCIDENT: Fire or explosion in the HF building or off-gas line.
PROTECTION: The eductor that controls the kiln pressure is operated with nitrogen

instead of air. The off-gas from the wash column is diluted to below the lower explosive
limit of hydrogen by use of an air blower
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