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SVP-97-195

September 17,1997

U. S. Nuclear Regulatory Commission
Washington, D. C. 20555

Attention: Document Control Desk

Subject: Quad Cities Station Units 1 and 2
10 CFR Part 70.24, Criticality Monitoring Requirements
NRC Docket Numbers 50-254/265

Reference: (a) Inspection Report 254/265 96-011

! In response to questions raised by the Staff, this letter documents the methods by which
| Quad Cities conforms to 10CFR Part 70.24 (the Rule). The Rule is designed to ensure

adequate protection of station personnel in the event of an unplanned criticality in areas
where special nuclear material (SNM) is hand!ed, used, or stored. Specifically, the Rule
requires facilities authorized to possess SNM to provide criticality monitors and
appropriate emergency response procedures. An assessment has been performed (refer
to Attachment A) to verify conformance with the Rule at Quad Cities Station. This

assessment included (1) an evaluation to confirm area radiation monitors (ARMS) in the
sicinity of fuel handling actisities meet the Rule requirements, and (2) a resiew of
Station procedures.

The assessment provides an acceptable approach for determining compliance with the
Rule. Furthermore, an unplanned criticality potential does not exist with respect to the
Rule (SNM stored beneath the water is exempt from the Rule). This potential does not
exist because Quad Cities Station currently does not have new fuel stored on site and
none is expected before June,1998 in support of refueling for QIRIS. To ensure
ongoing conformance with the Rule, additional administrative controls will be
implemented prior to receipt of new fuel.

The assessment concludes that Quad Cities is in conformance with the Rule. Quad Cities
also conforms with related 10CFR 50 requirements which provide protection from an
unplanned criticality event. For this reason, an exemption from the requirements of
10CFR 70.24 will be submitted in October,1997. ))g )
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If you have any questions concerning this letter, please contact Mr. Charles Peterson,
Regulatory AfTairs Manager, at (309) 654-2241, extension 3609

Respectfully,

x
d4i

L. W. Pearce
Site Vice President
Quad Cities Station

Attachment: A)"Conformance With 10CFR Part 70.24"

A. B. Beach, Regional Administrator, Region tilcc:

R. M. Pulsifer, Project Manager, NRR
f- C, G. Miller, Semor Resident Inspector, Quad Cities

W. D. Leech, MidAmerican Energy Company
D. C. Tubbs, MidAmerican Energy Company
F. A. Spangenberg, Regulatory Affairs Manager, Dresden
INPO Records Center
Oflice of Nuclear Facility Safety, IDNS
DCD License (both electronic and hard copies)
M. E. Wagner, Licensing, Comed
SVP Letter File
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Conformance With 10CFR Part 70.24
SVP-97-195
(Page 1 of 3)

1.ach licensee authori:ed to possess special m.; lear material...shall maintain in each area in
u hich such licensed special nuclear material is handled, used, or stored, a monitoring system
[ meeting certain requirements addressed below) which will energi:e clearly audible alarm
signals of an accidental criticidity occurs.

Quad Cities Units I and 2 use a total of four Area Radiation Monitor (ARM) instruments
in areas where special nuclear material is handled, used, or stored to meet the
requirements of the Rule. Three are strategically located on the refuel floor to monitor
both new and irradiated fuel handling activities. The ARM detector for the new fuel vault
is located outside of the vault on the standby gas floor. These ARMS, which monitor both
the Unit I and 2 spent fuel pools, equipment hatch, and the new fuel storage vault
(common), provide control room audible alarms for their respective areas. In addition, the
Unit I and 2 low range spent fuel pool monitors also provide local audible alarms.

Persons licensedprior to December 6,1974, to possess special nuclear material...may maintain
a monitoring system capable ofdetecting a criticality which generates radiation levels of 30J
remsper hour onefootfrom the source of the radiation. The monitoring devices in the system
shall have a preset alarm point of not less than 5 milliremsper hour...nor more than 20
milliremsper hour. In no event may any such device befarther than 120feetfrom the special
nuclear material...

Comed has prepared, reviewed and approved calculation QDC-1800-M-0473," Quad
Cities Radiation Level Calculations for 10CFR70.24 Compliance." This calculation
provides dose rates at various distances which are used to demonstrate conformance with
10CFR70.24

Based on a review of the Unit I and 2 refuel floor and new fuel storage vault geometry,
the maximum distance between fuel handling activities and the detector will not exceed
117.7 feet. Based on the i17.7 foot distance, a dose rate of 300 rems per hour one foot
Gom the source of the radiation would produce a dose rate of 5 millirem per hour gamma
radiation at the detector with no shielding from other materia s.l

Due to the nature of a criticality accident, the radiation field is comprised of both neutron
and gamma radiation. In accordance with ANSI N16.2-1969, the Quad Cities ARM
detectors respond primarily to gamma radiation and will therefore see only a fraction of
the dose produced by the criticality accident. Using guidance provided in Regulatory
Guide 3.34, Revision 1, to derive a gamma fraction of 0.2309, the measured gamma dose
rate at 117.7 feet would be 5 mR/hr. In a similar fashion, dose rates at the location of the
detectors were compared with their respective alarm setpoint. For all four detectors, the
dose rate resulting from a 300 rems per hour source (at one foot) would produce a
suflicient gamma dose field to trigger a radiation alarm given the geometry associated with
the individual detector.
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In addition, the alarm setpoints for the instruments meet the rule requirement. The
monitor setpoints range from 5 to 15 millirem per hour and have a maximum range of 100
millirem per hour (except for the new fuel storage vault monitor which has a maximum
range of 1,000 millirem per hour). Therefore, the monitors are capable of detecting a
criticality which generates radiation levels of 300 rems per hour one foot from the source
of the radiation.

The two refueling floor low range ARhis each have an alarm setpoint of 5 mR/hr, and are
within i17 feet of fuel handling activities. The refuel floor equipment hatch ARhi has an
alarm setpoint of 15 mR/hr, and is within 60 feet of fuel handling activities. The new fuel
storage ARhi has an alarm setpoint of 5 mR/hr and is within 37 feet of fuel stored in the
vault; this ARhi is shielded by the east wall of the vault (which is I foot thick concrete).

The dose rate for the refueling floor does not include the shielding etTects ofwater within
the fuel pool. This is consistent with the basis of the Rule which is to protect personnel
frcm the effects of an unshielded criticality accident. The Rule specifically states that it is
not intended to require underwater monitoring when special nuclear material is handled or
stored beneath water shielding. Therefore, with setpoints between 5 and 15 millirem per

1

hour, the monitors comply with the requirements of the Rule.

The licensee shall maintain emergencyproceduresfor each area in which special rmclear
| materialis handled, used, or stored... These procedures must include the conduct ofdrilis to
'

familiari:e personnel with the emcuationplan, anddesignation ofresponsible individualsfor
determining the cause of the alarm, andplacement ofradiation survey instruments in accessible
locationsfor use in such an emergency.

As specified above, each area where special nuclear material is handled, used or stored, is
equipped with an Area Radiation hionitor. The ARhis are designed to generate a control
room alarm at pre-determined setpoints. In the unlikely event of an accidental criticality,
the station operating shift personnel would be made aware of the situation by an audible
control room alarm on incipient high radiation levels. Tiie appropriate control room
response procedures direct the shift operating personnel to evacuate the affected area.
The Station maintains radiation survey instruments in accessible locations foi use in such
an emergency.

In addition to the notification, personnel in the vicinity of a criticality accident would be
sufliciently protected due to self-alarming personal dosimetry (which is required) and local
area radiation alarms (on the refuel floor). Annual general radiation training (NGET)
enforces safe radiation practices including the requirement to exit an area immediately
when personal dosimetry or local ARhis alarm due to high radiation conditions.

~
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In addition to the control room response procedures which would direct a prompt
| evacuation of affected personnel during a criticality accident, the Station Emergency Plan
; (GSEP) allows the Station Director to direct a plant assembly when high radiation levels
! could adversely impact personnel safety. Plant assemblies are practiced on an annual basis

and ensure station personnel are capable of relocating to an area of safety during an;

acJdent. Historically, the initiating event for assembly drills have included high plant
i radiation levels near areas where fuel is stored, handled and used (for example, low spent

fuel poollevels).

Actions to Ensure Ongoing Conformance

'

l) Administrative controls will be implemented to ensure new fuel is not shipped to
Quad Cities until procedural controls (listed below) for 10CFR70.24 ongoing
conformance are in place..

; (NTS 2541239702501, due 02/06/98)

2) Procedures controlling the storege and handling of new fuel will be enhanced to<

ensure continued conformance with 10CFR70.24.,

(NTS 2541239702502, due 02/06/98),

.

3) Control room annunciator procedures pertaining to applicable ARMS will be
enhanced to ensure continued conformance with 10CFR70.24.
(NTS 2541239702503, due 02/06/98)


