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(L) Pennsylvanja Power & Light Company

Two North Ninth Street ¢ Allentown, PA 18101-1179 ¢ 215/770-5151

JUN 2 8 1988

Harold W. Kelser
Senlior Vice President-Nuclear
215/770-4194

i
{

Director of Nuclear Reactor Regulation

Attention: Dr. W. R. Butler, Project Director )
Project Directorate I-2 ‘ ‘ p
Division of Reactor Projects

U.S. Nuclear Regulatory Commission

Mail Station P1-137

Washington, D.C. 20555

SUSQUEHANNA STEAM ELECTRIC STATION
CONFORMANCE TO REGULATORY GUIDE 1.97, REV, 2 Docket Nos. 50-387
PLA-3039 FILE R41-2 and 50-388

Dear Dr. Butler:

This letter requests an exemption from the requirements of Regulatory Guide
1.97, Rev. 2 with respect to satisfying the system accuracy requirements for
high range primary contalnment area radiation monitoring. Specifically, the
regulatory guide requires a minimum of two monitors at widely separated
locations with detectors that respond to gamma radiation photons within any
energy range from 60KeV to 3 MeV with an energy response accuracy of *20
percent at any specific photon energy from 0.1 MeV to 3 MeV, Additionally,

- overall system accuracy is reqvired to be within a factor of 2 over the entire

(
‘k

required range of 1 R/hr to 10° R/hr.

PP&L had previously committed to satisfy these requirements. However, an NRC
audit of the Susquehanna SES Environmental Qualification Program in November
1986 revealed a problem with the plant's high range radiation monitoring
system's in-containment cable when exposed to anticipated high post-accident
primary containment temperature. The Rockbestos cable EQ test for the cable
used in the monitor reported a lower insulation resistance at temperatures
greater than 225°F than that which was specified in the high range radiation
monitor installation and operations manual. The system manufacturer, Sorrento
Electronics, has filed a 10CFR21 report with the NRC with respect to this
problem.

Subsequent calculations were performed utilizing Sorrento Electronics'
Analysis of Error and Rockbestos' Analysis of Insulation Resistance at worst
case conditions for Susquehanna SES (FSAR Table 3.11-6). The worst case
insulation resistance error was calculated using the aged cable insulation
resistance at 340°F and actual lengths of cable inside and outside
containment. Worst-case conditions result in the following downscale offset

erxrors: . A()()&

0513 880628! |
BBR79%Datk 05000387 U
P R



; . R - « ) . \
! 1Y reAeTy, L [ SN . 2! o . ; o o
- - LI [ Y cae e . v oon gew
1 P a0y . PRI . 13 Y PR * 4
" P . . » wo.
N " e Y Yo, ey A (8] ", « N [ L - MoK -
. , .
’ o wo & W N Eid . DR B w >
2 n ! ‘ ot AL [N - 3 < .
I . " e Ty "o oy o
! . » N . .
we T . v v y Lo . v - . - . p
» ! LA Y * i * ¢ H L Y ‘E‘ n( b ¥ H’ -
e o . ¥ S Ne or = ¢ P s - I . i ' g . » W
P | FLEEN . RS 4 ' ¥ LW . J
[ . . .
- e N _ TN
! ' o3 . .
n . [ - . Y AN iy e - - 4
» " fou . e . ) ~ B » o -y
. . . NN . .
+ » - . - - » . i = .
R ’ L " 4 . » + L " LA
. . - .
I I - A Lo PR L u!’ ." 5 3 - N EE .
. . o . .
- s . T PRI ) . R .
FEREE . LI S oL ) -
§ 1 N Fogh e o . R ow A \ oW
PR . 2% M LI AT i M . » W . ¢ P
. . o . . « »
-y TR . o A o . . b o s e e ™ e .
. = LY . LS
LI N . - , At e o g . S
' 4 - .
4 £t ? { B o - 3 .o s L e '
- - . ¢ - S " ) R .
r €. (- LI T ! LRy . .
v
e
o [
.
I3 e Ed ne e \. ’ v : ¢ £ L : M #
. N [N A N h 4 . ‘(; b R < b e,
L. - s - . " . .
. , , Ty = ¥ ' . - T Lo Y. - .
N N o v . . L A !
PN I K . PR ”» - ’
T . - * . Lo v
. " 1 R 2L T . ., - . R S fap
ot ¥ - n tr L = ‘N - -t 1 ¢ ” 2 + B’I »
. . 3 a 3 « v . - . onen . .
T [ [0 FUNNN H Lot YA | » o P L
) 4 " . P y K
' LAY . iy . < B oA » PA T “ e VoW
e .



-2 - FILE R41-2  PLA-3039
Dr. W. R. Butler

RITS-15720A: 22 R/hr
RITS-15720B: 6 R/hr
RITS-25720A: 25 R/hr
RITS-25720B: 12 R/hr

The lower cable insulation resistance causes some of the current developed in
the detector to leak to ground, which results in less current to the
indication circuit, causing a downscale offset error. The degree of error
increases with cable age and containment temperature increase, but will not
exceed the worst-case error listed above. The worst-case error listed above,
uncorrected, causes system accuracy to be greater than a factor-of-two for
dose rates less than 500 R/hr when containment temperatures exceed 225°F,

Correction for Cable IR Error

Based on the above, we have elected to use a correction factor to compensate
for insulation resistance induced error. The correction factor is only
applied when containment temperature exceeds 225°, At lower temperatures, the
insulation resistance satisfiles the system specifications.

Since the correction factor is based on worst case installation and worst case
conditions, it could overcompensate under less severe conditions. However,
calculations show that the application of the correction factor when
containment temperature exceeds 225°F will provide information within a factor
of two accuracy over the entire system range with one exception: the accuracy
upper bound will be greater than a factor-of-two for dose rates less than 100
R/hr when containment temperature exceeds 225°F.

Consequently, we are requesting that our commitment to Regulatory Guide 1.97,
Rev. 2, requirements be revised to reflect the following manually-corrected
system accuracies:

n ] VS
Ve ' L CF

J '

l.. Containment TemperatureZ 225°F
Range: 1 R/hr to 10’ R/hr

Accuracy: ' +100%, =507

Containment Temperature >225°F
100 R/hr to 10 R/hr
+100%, =507

Range:

Accuracy:

Containment Temperature >225°F
1 R/hr to 100 R/hr
+100%, -50% (plus a maximum +25 R/hr over-correction)

Range:

Accuracy:
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-3 - FILE R41-2 PLA-3039
Dr. W. R. Butler

Justification

The use of a manually added correction factor of 25 R/hr and revised system
accuracy limits is justified for the following reasons:

1) Increased low-end error at peak accident temperature is primarily

: justified by the system s limited use in plant operation (classification

1 of abnormal events,xalso see FSAR Section 7.6.1b.1.5.7). The lowest dose

‘ rate level used by plant operations to classify abnormal events is 200
R/hr, at which the accuracy is within a factor of two under all
conditions. 1In addition, this system is only one of the indications
which' can be used to>classify an’ abnormal event. Parameters used to
classify an ALERT, a SITE EMERGENCY, and a GENERAL EMERGENCY involving
loss of fission barriers include: off-gas pretreatment radiation,
reactor coolant activity, main steam line radiation, or containment
radiation. Only at the level of 2000 R/hr (General Emergency - Core
Melt) is the high range radiation monitoring system the only parameter
used to make the emergency classification decision.

2) Historically, the regulatory requirements have stressed the importance of
monitoring in the upper.end of the range. NUREG-0578 and NUREG-0537
detail the necessity for redundant, safety grade, high range radiation
monitoring. A brief reference is made to low level indication for
personnel safety in NUREG 0737, Clarification II.F.l. This reference is
not applicable to Susquehanna because the inerted containment precludes
personnel entry during plant operation. Additionally, personnel safety
is not identified as a system purpose in R.G. 1.97, Rev. 2.

3) Utilization of a correction factor provides the required accuracy except
for dose rates below 100 R/hr, when containment temperature exceeds
225°F. At these low levels, the information will be conservatively
inaccurate and, in addition, no operator action is required by procedure.

4) A feasible method of eliminating the insulation resistance error has not
been determined., Sorrento Electronics is currently working on both
electronics modifications and cable modifications. As yet there has been
no success in these areas. This is an industry-wide problem to which no
solution 1s immediately available.

Pursuant to 10CFR170, the appropriate fee 1is enclosed.

Very truly yours,

ecen

H. W. Keiser
Enclosure

ce:(NRC Document Control DesK (ofiginal) —-
NRC Region I
Mr, F. I. Young, NRC Sr. Resident Inspectoxr~SSES
Mr. M. C. Thadani, NRC Project Manager-Bethesda







