NRC INSPECTION MANUAL DI

MANUAL CHAPTER 2815

CONSTRUCTI ON AND PREOPERATI ONAL | NSPECTI ON
OF PANORAM C, WET- SOURCE- STORAGE GAMVA | RRADI ATORS

2815-01 PURPOSE

To det er m ne whet her panoram c, wet-source-storage ganmma irradiators
(large irradi ators) are constructed and equi pped and can be oper at ed
in accordance with: (a) the license application, including any
nodi fi cations made i n response to U. S. Nucl ear Regul at ory Comm ssi on
(NRC) findings; and (b) NRC regul ations, with special enphasis on
10 CFR Part 36.

2815-02 BACKGROUND

The Food and Drug Adm ni stration expanded aut hori zati ons for gamma
irradiation for the preservation of foodstuffs. This, along with
ot her mar ket and econom c factors, has increased interest in |arge
irradiators. In sonme cases licensees are having custom nmade
facilities designed and constructed for or by the firminstead of
purchasing "turn-key" facilities from established irradiator
manuf acturers. Thus, there are needs to ensure that systens and
procedures inportant to safety at large irradiator facilities are
adequat e when operati ons beginandw || continue to be adequat e over
years of operation. The NRC Ofice of Nuclear Material Safety and
Safeguards (NWVMSS) and the Regions wll evaluate the initial
assurance of worker and public health and safety at |arge
irradiators by conducting construction and pre-operationa

I nspecti ons.

Wth the i ssuance of Part 36, |large irradi ator construction can not
begin before a license application and the associ ated fee required
by 10 CFR 170. 31 are received. Although this is a change fromthe
one-step licensing process under 10 CFR Part 30, which allowed
construction before an application was received, it is still
necessary for |icensi ng and engi neeri ng managenent and staff to work
toget her as soon as a license applicationis received. Acritical
part of thiseffort isthe engineeringstaff’'s early preconstruction
exam nation of license applications to identify potentia
engi neering and inspection problens that m ght be averted by the
licensing staff's interaction with the applicant.

2815-03 DEFI NI TI ONS
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The followng lists the systens that are inportant to safety and
defines the rel ated engi neeri ng and saf ety concerns associatedw th
each:

Access Control: Adequacy of access control systens usinginterlocks
and radi ation nonitors to prevent i nadvertent entry to areas where
radi ati on sources are unshi el ded; to provi de energency exits; and
to ensure conpliancewith all the requirenents of 10 CFR 36. 23. For
conmput er-control |l ed access-control systens, |icensingstaff should
consi der expert evaluation of the software/ systeml ogic before to
oper ational testing.

Site: Potential need for protection against flooding and earth
sl i des.

Base (soil, rock) for the Pool and Shielding Structures: Strength,
settlenent, |iquefaction, ground water, soil conpaction.

Footers and Foundations for the Pool and Shielding Structures:
Strength and reinforcenent, alignnment with pool and shielding
structures.

Pool and Shielding Structures: Strength and reinforcenent, proper
density of shielding materials, correct di nensions, m nim zation of
voids in concrete or other shielding.

Pool Liner: Contact with pool structure, penetrationsintheliner,
| eak-ti ght wel ds.

Pool Pl unbi ng: Makeup water systenm water cleanup system effect
of construction materials on pool -water chem stry; drai nage system
(potentially contam nated spilled water should flowinto the pool);
si phon breakers; radiation detection and al arm syst ens.

Penetrati ons Through Shi el di ng: Any significant effect on
structural strength, shielding, or both.

Sour ce- Rack Mechani cal Positioning System Strength and stiffness
of the rack and positioning cabl es or chai ns, source shroud wi Il not
interfere with source positioning, adequacy of notive power,
potential for janm ng.

Source-Rack Movenent and Position-Sensing System Struct ur al
attachnents for electrical and nechani cal transducers, adequacy of
transducers for interacting with the source-rack control system

Source-Rack Electrical Control System Adequacy of the design of
| ogi sti cal and oper at i onal el ectrical circuitry and
el ect ronmechani cal conponents, to ensure unanbi guous response of the
system which includes programuabl e controllers or conputers and
their interaction with operations, interlocks, doors, signals, and
al arns.

Sour ce-Leak Detection: Adequacy of systens for detecting and
i sol ating | eaki ng sources.
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Hard Wring: Adequacy of wire gauge and insulationto safely carry
design currents and to withstand radiati on and ozone danage if
exposed; locating and attaching wiring to prevent fretting, wear,
and exposure to potential fire hazards; accessibility towringfor
i nspection and repair.

Uninterruptable Electrical Power Supply: Adequate and reliable
power capability to operate all electrical systens that are
I nportant to safety (including backup power sources); conpatibility
of the power supply with the electrical system

Fire Protection System Adequacy to detect fire and snoke and to
be manually as well as automatically initiated; nust ensure that
rai sed sources are imedi ately | owered into the pool

Energency Systens for Returning an Up-stuck Source Rack to t he Pool :
Capability of the electrical control systemto sense and signal the
occurrence of an up-stuck source-rack; adequacy of mechanical or
el ectrical neans for personnel to safely rel ease and | ower t he rack;
need for, and adequacy of, a systemto cool the source-rack until
it can be rel eased and | ower ed.

Ozone Ventilation System Capability of the systemto be properly
initiated and to provi de adequate volune flowrate of air to protect
per sonnel and conponents.

System for Transferring Sources from and to Transport Vehicles:
Adequat el y sized openings in the shield-structure roof if sources
are roof -1 oaded; structural adequacy of theroof-shieldplugandits
supports for its renoval and repl acenent; structural and nmechani cal
adequacy of systens for noving shipping contai ners i nto and out of
t he pool area.

O her Potential Technical Safety and Operational Problens:
Potential safety and operational problens not specifically covered
by this instruction, but which are identified by regional |icensing
and engi neering staff.

2815-04 RESPONSI BI LI TI ES AND AUTHORI Tl ES

Before initial operation of a large irradiator, NVMSS and regi onal
inspection and licensing managenent and staff wll conduct
construction and pre-operational i nspectionsinajoint cooperative
effort to acconplish the purpose of this Chapter.

04.01 Director, Division of Industrial and Medical Nuclear
Safety (IMNS) Approves the inspection program

04. 02 Chief, Materials Safety and Inspection Branch (INSIB)
Devel ops, inplenents, and assesses the effectiveness of the

i nspection program

04. 03 Reqgi onal Adm ni strator. Ensures that regi onal inspection
and | i censi ng managenent and staff cooperate in inplenenting this
i nstruction.
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04. 04 Director, Regional Division of Reactor Safety (DRS)

a. Provides engineering inspectors to perform reviews and
i nspections as required by this instruction and as request ed
by the regional materials staff.

b. Ensures that regional nmaterials |icensing nanagenent i s nade
awar e of any construction or preoperational problens as soon
as possible.

04. 05 Director, Regional Division of Nuclear Material Safety
(_DNNVS) . Has project nmanagenent responsibility and ensures

coordination between the engineering inspection and nmaterials
licensing staffs so that the objectives of the program are
acconpl i shed.

04. 06 Chief, Regional Nuclear Mterials Safety (lnspection)
Br anch. Ensures that inspections are planned and conducted by
appropriately qualified inspectors and coordinated with the
l1censing staff, and that i nspection reports are prepared, approved,
and a copy forwarded to the Chief of the MSIB

2815-05 BASI C REQUI REMENTS

Basic requirenents apply only to systens that are inportant to
safety and their attendant engineering and safety concerns (see
2815-03, Definitions).

The engineering staff should: (a) execute the instructions for
preconstruction activities (05.01); (b) performthe construction
I nspections (05.02); (c) docunent any i nadequaci es or uncertainties
in systens that are inportant to safety; and (d) recommend to the
licensing staff what shoul d be done before a license is granted or
deni ed.

05.01 Preconstruction Activities (Engineering)

a. Examnethelicense applicationto determ ne whether there are
apparent or potential structural, seismc, construction, or
operational engineering problens with systens that are
inportant to safety. Docunent any probl ens and di scuss them
withthelicensingstaff. (Thelicensingstaff will calculate
t he radi ol ogi cal adequacy of shiel ding.)

b. Examne the license application to determ ne whet her systens
inportant for safety are engineered to adequately neet the
desi gn and performance requirenents of Part 36 Subpart C.

c. Examine the license application to determ ne whether the
appl i cant has provi ded a construction pl an and a schedul e t hat
wll allowNRCto keep i nfornmed of construction progress and
meke inspections at appropriate points. If a plan and a
schedul e have not been submtted or are i nadequate to cover
constructionactivities, reconmendtothelicensingstaff that
this information is needed if constructionis to be properly
i nspect ed.

2815 - 4 - | ssue Date: 03/27/01



05. 02

| ssue

Exami ne the license application to determ ne whether the
applicant has nmde adequate arrangenents to ensure
(1 ndependent |y of its constructi on and equi pnent contract ors)
that its facility is constructed according to design
requi renments. If the applicant has not provided adequate
information, recommend to the licensing staff that this
information i s needed. |ndependent construction i nspections
are adequate only if inspections are conducted at critical
poi nts during construction. I nspection of only finished
foundation and structural work is unacceptable.

I f I ocal buildinginspectors or i ndependent engi neering firnms
are involved, examne their construction inspection
procedures, holdpoints, and docunentation requirenents to
determ ne to what extent their inspections woul d be adequat e
to ensure that the facility is constructed as desi gned. Ask
the licensing staff to request the applicant to provide this
information if it is not included wth the application.

The activities and results of preconstruction activities are
t o be docunent ed as nenoranda fromengi neeri ng nanagenent to
i censi ng managenent, with copies to MSIB.

Construction I nspections (Engineering)

I f the engineering staff decides that the applicant has made
adequate arrangenents to determ ne (independently of its
construction and equi pnent contractors) whether its facility
is constructed as designed, the NRC inspection requirenents
are to:

(1) Inspect thefacility once during construction, preferably
when construction i s being i nspected by the applicant’s
I nspectors;

(2) Determne whether the applicant's inspections are
adequat el y conducted and docunent ed;

(3) Reviewinspection docunentation to determnm ne whet her al
systens inportant to safety thus far constructed were
i nspected and if the construction was as desi gned; and

(4) Conplete the review initiated in (3),above, after
construction is conpl et ed.

If the engineering staff decides that the applicant cannot,
by its choice or by necessity, arrange for adequate
i ndependent constructioninspections, therequirenents areto:

(1) Take advantage of any i ndependent construction
i nspections that are conducted by followng the
requi renments of 06.02a, where applicabl e;

(2) Inspect the facility at |east tw ce during construction

to determ ne whether all systens inportant to safety are
constructed as desi gned;
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05. 03

2815

(3) Report any devi ations and t he need for corrective acti ons
to the regional licensing staff; and

(4) Inspect the adequacy of any corrective actions.

I f construction devi ations are detected by the applicant's or
NRC s i nspectors, the NRC engineering staff is to determ ne
the need for and the adequacy of any corrective actions
proposed by the applicant andis toinspect theresults of the
corrective actions.

The activities and results of constructioninspections areto
be docunented as I nspection Reports.

Preoperational 1nspections (Engineering and Radiation

Saf et y)

Bef ore Sources Are Installed. The requirenent is to have the
licensee and its trained, qualified personnel successfully
exercise all operational systens that areinportant to safety.
Here, "successful" neans that any equipnent, control,
personnel, or procedural problens are corrected, and that the
exercise i s repeated successfully, with reasonabl e assurance
t hat the operational systemw || continue to be satisfactory.

The detailed inspection should be conducted before the
appl i cant has received sources, to ensure that the foll ow ng
criteriafor acceptancetesting, required by 10 CFR36. 41, are
met :

Shielding - verify construction net design.
Foundations - verify construction net design.

Pool Integrity - verify construction net design and that the
pool integrity has been tested.

Wat er - Handl i ng System- verify that water purification system
conductivity neter, and water-1evel indicator systens operate

properly.

Source-Rack - verify novenent of source racks for proper
operation, including source-rack | oweri ng because of sinul at ed
| oss of power; verify that the conveyor systemnovenent neets
the requirenents of 10 CFR 36.35; and verify testing of any
limt switches and interl ocks used to protect the source-rack
and nechani smthat noves the source rack fromnovi ng product
carriers.

Access Control - verify that the conplete access contro
functions as designed and ensure that all alarns, controls,
and interlocks work properly. |If the energency exit relies

on power, or involves a tine delay, notify the |icensing
revi ewer and headquarters for further review.
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05. 04

Fire Protection System - verify ability of heat and snoke
detectors to detect a fire, activate alarns, and cause the
source rack to becone fully shiel ded.

Source Return - verify licensee’'s ability to return source
racks to fully shielded position on | oss of offsite power.

Computer Systens - for access-control systens that are
conputer-control |l ed, verify that access control will work with
| oss of offsite power and that the conputer has security
features which prevent operators fromoverriding the access-
control systemwhen it is required to be operable.

Wring - verify construction net design.

Systens for Transferring Sources from and to Transport
Vehicles - verify construction net design.

When First Sources Are Installed. The first requirenent is
to w tness:

(1) Unloading of a sinmulated and then an actual source-
shipping container from the transport vehicle, and
radi ol ogi cal nonitoring for contam nation;

(2) Transferal (by crane or other neans) of a sinulated and
then an actual source into the pool area; and

(3) Transferal of sources into pool racks from shipping
contai ners, and attendant radiological nonitoring to
determine whether the operations are successfully
conducted and conply with all |icense conditions and
pertinent NRC regul ati ons.

The second requirenent is, wwththefacility nowequi ppedw th
radi oactive sources, to repeat the requirenents of 05.03(a)
above, and to determ ne whether radiation | evel s outside of
the shielding (sources raised) are

W thin requirenents.

O her Preoperational Requirenents

(1) Determ ne whether enough operators are trained in
accordance with t he NRC-approved trai ning requirenents in
the applicationto be able to safely operate the irradi at
or in accordance with the applicant's plan for initial
oper ati on.

(2) Determ ne whether the NRC-approved radiation safety
program has been inplenmented at the irradiator site.

The resul ts of construction and preoperati onal inspections

shoul d be docunented in formal inspection reports and distributed
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n accordance with the standard di stri butionlist, includingcopies
to t

he MBI B. |

END
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