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A. INTRODUCTION

_ Paragraph  (a}(7) of Scction 50.34, “Contents of

Applications; Technical Information,” of 10 CFR Part

50, “Licensing of Production and Utilization Fucilities,”

requires that cach applicant for a construction permit to

build a production or ulilization facility include in its

preliminary safety analysis report a description of the

quality assurance program to be applied to the design,

fabrication, construction, and testing of the structures,

systems, and components of the facility. This guide

describes a method ‘dcceptable to the NRC staff - for

.. establishing and executing a quality assurance program

e for verifying the quality of plate-type uranium-
s -~ aluminum fuel clements used in research reactors.

L ~ B. DISCUSSION

Work Group ANS-15.2 of Subcommittece ANS-1S,
-Research Reactors, of the American Nuclear Society
Standards Committee has revised the American Najsni
Standards Institute (ANSI) Standard N8.fF
“Quality Control for Platc -Type Uramum ‘;f,

: Physics and Radiation &
-was subsequently ap

]
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i fquahty assurance, ANSI N402,
rance Program. Guidelines for Research
- Reactors,” jch is currently being developed under
" Subcommittee” ANS-15, is expected to provide overall

guidance for establishing quality assurance programs for
research reactors.
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" REGULATORY GUIDE 2.3

QUALITY VERIFICATION FOR PLATE-TYPE URANIUM-ALUMINUM
FUEL ELEMENTS FOR USE IN RESEARCH REACTORS

C. REGULATORY POSITION

The guidance contained in ANSIN398-1974, “‘Quality
Verification for Plate-Type Uranium-Aluminum Fuel
Elements,™! is generally acceptable to U NRC staff and
provides an adequate basis fc)ﬁomplymo with
§50.34(a7) of 10 CFR Pant 0 “eigh respect  to
establishing and exccuting a quahty usg‘t ¢¢ program
for verifying the qunhrﬁ, of © p]dlc type uranjum-
alumipum fucl elements i"m‘E uteiin?'%rcscarch reactors,
subject to the fulluv{d‘fg

"o ) n

Instead of,:ﬁa deﬂnmun}gwen in Section 1.4.9 of
the standard }’émrchldeactor shouid be defined as a
nuclcar OIE

used for scientific, engineering, or

Q‘.nd is designed 10 operate at a thermal
megawatt or less or a level of 10
1% or‘lcss if it does not contain a circulating loop
$He corc in which fuel experiments are conduc-
iquid fuel loading, or an experimental facility in

D. IMPLEMENTATION

The purpose of this section is to provide information
to applicants and licensees regarding the NRC staff’s
plans for utilizing this regulatory guide.

Except in .those .cases in which the applicant
proposes an acceptable alternative method for
complying. with the specified portions of the
Comniission’s regulations, the method described
herein will be used by the NRC staff in the
evaluation of submittals for construction permit or
operating license applications for research reactors dock-
cted after May 15, 1976.

1(‘upics may be obtained from the Amcrican Nuclear
Socicty. 244 Last Opden Avenuc, Hinsdale, Hlinois 60521,

USNRC REGULATORY GUIDES

. Regutatory Guides are issued to describe and make avaslable to the public
methods sccepteble 10 tha NAC statl of Implementing specitic parts of the
Commission’s reguistions. to delineate techniquas used by the stat! in evelu-
ating specific problams or postulsted accidents, ar 10 provide guidance 10 lpph

. cants. Ragulatory Guides ara not substitutes tor ath . and o
with them is not tequired Methods and solutians dmeum l:om those set cut in
the guides will be acceptabdle if they provide a hasis tor the indings requisite to
the issusnca or continuance of a permit or licanse by the Commission.

Comments and suggestions tor impsavemants in these guides are encouragad
at 8l tirmas. and guides will ha revised, as appropriste, to accommodate com
mants and to teflact new information or aaponence. However. commaents on
this guide. it racaived within about two manths afier its sssuanca, wilt be par
ticularly usafut in evaluating the need 1or an early 1avision.

Comments should be sent to the Secretary of the Commisnion, U.S. Nuclesr
Regulatory Commussion. Washington. D.C. 20555, Attention. Docketing and
Service Saction.

The guides are issued in the tallowing ten broad divisions

6 Products

7. Transportation

8. Occupations! Heslth
9. Antitrust Review

10. General

Pawaer Reactors

. Rasearch and Test Reactars

., Fuetls and Matarials Facilitres

. Environmental snd Siting

. Materials and Plant Protection

?swN -

Coptes of publishad guides may be obtained by writtan raques! indicating the
divisions desirad to the U.S Nucisar Regulatory Commission. Washington, D.C.
20555, Attention: Director. Otfice 0! Standards Development.
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o umphhcr shuuld be g sund.xrd NIM'? mudulc o

such as degradation of the energy tesolution resubting in
a loss of counts in the. spectrum peaks begin to oceur.
- These- cfﬁ.gl; are due o the overlaps of portions of two
2 or more pulses in_time and 1o baseline Nuctuations. The

1mhmun _ ol'?-'

;Jmphhu'outpul and .(2) pole-zero. cancelled : coupling
- :_-luw '.md fngh Lountmg r: e wndmum
-'.5 Analog to Dngﬂnl Comener (ADC)

_ (_Sysl'c'ms 1. 1. 1D The ADC should be capable of
digitizing -pulse amplitndes from the amplifier in the
runge of O to 10 volts in 2t least 4096 channels. The
fmequency of the internal clock should be at least 50
megahertz to handle high counting rates with nominal

_ ADC deud time losses. The integral nonlinearity should
" beless thun 0.15% over the top 95% of full scale and the
- differential nonlincarity  should be less than 1.0% over
- the -top 95G: of full scale for semi-Gaussian pulses with
.. - -peaking’ nmes of | to uscc.. These lincarity specifications
. are not siringent. but- arc adequate to -enable
““identification.of unknown peaks which may appe:n ina
‘spectrum.

Thc short-term zero channel and gain drifts should
be < .01%/°C and < .02%/°C, respectively (the
pcru:nlage refers to full scale), in the temperature range

"\Jl\!NuclLar Instrument Module,-see ¢ USAEC Technical
- Information Document, Standard Nuclear lnmumcnl Modules,
-Revision 3 TlD-"DB93 (1969). -

. "‘I or more details on BLR cireuits see V. Radeka, “Effect
~of “Bascliné Restoration® on ‘Signal-to-Nois¢ - Ratio in Pulse
" Amplitude .ML.a_qurcmu_m " Rev, Sci. Instr. 38,1397 (1967).

"--'rcfcrrcd lo thc mpul for 4 pscc peakmg times (lhe nolsc:.i :
“leve! varies fiversely with_the peuking time). The main -

, ;\l mennb mlcs grcaler lh.m ~IO‘ Cps, prublcxm'
- n'.mnnudc of the-.c'cffeus can be minimized by the

the following feaiures in the Jmphrcrﬂ_ '
(_'H 3y b.m:lmc restorer. (BLR) circuit at. the -

- networks: The. BLR’ circuit should be adguqmblc 1nr holhﬁ

from 0° _to 50 C. For long tcrm stability, the peak from

“a stable pulser should. ﬁot shift by more than'. o'm.,i_ Ny

: c.hannel over a. 24:hour period for a line voltage of 115V

*+ 10%, §0-65 Hz; and al constant room icmperature.”
-'--(Nulc The, ADC drift und lincarity speuﬁcalmns are

closely - rc'llcd to the overall -sysiem’ stability and
lirearity operating specifications described 'in Section
C5.)

The ADC should be capable of being DC coupled to
the main amplifier in order that BLR circuits can be
~used, "A  digital - offset capability in the ADC is
recommended. (Note: In some systems the ADC is an
integral -part of a multichannel analyzer, a unit which
also performs the functions of data storage, display, and

" sometimes - rudlmcnlary analysis. These latter functions '

- are-takén up ‘in Part 2 of this series. In multichannel -
analyzer systems, howcver the ADC function is usually
specified separately and can'be compared with the above
recommendations,)

(Syswems 1) For certain applications where energy
resolution s definitely not critical, all the ADC
specifications above are applicable with the exception
that a 1024 channel capacity with 1 1024 digital offset
may be adequate to provide a sufficiently small energy
interval per channel (keV/channel) to cover a limited
encrgy range of interest. It should be emphasized,
however, that this choice may restrict the effective use
of the systcm -for other applications. :

6. Power Supphes

(Systems 1, 1I, IIl) The system power supplies
(detector high voltage, preamplifier, and NIM bin)
should be capabte of operating the system within the
operating specifications listed in Section C.1 when
supplicd with 115 volts (£ 10%) at. 50 to 65 hertz (at
constant room temperature), ‘The detector bias power
-supply should have an adjustable output that is shorn
- circait protected with automatic power restoration after
‘removal of the short. The maximum. output ‘voltage is
* determined by detecior requirements; S kilovolts is
sufficient for most. applications.
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