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REGION 1

Report No.:  50-352/93-01
30-353/93-01
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30-353

License No.: NPF-39
NPE-83

Licensee:  Philadelphia Electric Company
2301 Market Street
Philadelphia, Pennsylvania 19105
Facility Name: Limerick Generating Stauen, Units 1 and 2
Inspection At: Limerick, Pennsylvania
Inspection Conducted: January 11-15, 1993
Inspectors: Mo T Thadamora )

N. McNamara, Laboratory Specialist
Effluents Radiation Protection Section (ERPS)

J. Kottan, Aaboratory Specialist, ERPS
Facilities ‘Radiological Safety and Safeguards
Branch (FRSSB)

. 7. Ditetlor.

M. Miller, Chief, ERPS, FRSSB
Division of Radiation Safety and Safeguards

Approved By:

Areas Inspected: Announced inspection of the radiological and non-radiological chemistry
programs. Areas reviewed included: Confirmatory Measurements - Radiological, Standards

Analyses - Chemisiry, Laboratory QA/QC, and Audits.

Resulls: The licensee had in place effective programs for measuring radioactivity in process and
effluent samples and for measuring chemical parameters in plant systems samples. No safety

concerns w1 violations of regulatory requirements were observed,
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Principal Licensee Faployees

J. Doesing, Plant Manager

1. Dougherty, QA/QC Chemist

D. Fay, Technical Monitor

E. Frick, Chemist

K. Gordon, Supervisory Cheniist
T. Jackson, Senior Chemist

M. Kaminski, Engineer, QA

* (. Madsen, Regulatory Supervisor
J. Phillabaum, ingineer

(. Roach, Services Superintendent

NRC Empl

T. Kenny, Senior Resident lrspector

* Denotes those present at the vxit meeting on January 15, 1993, The inspectors also
interviewed other licensee personnel, including the chemistry technicians who performed
th analyses for this inspection,

Purpose

The purpose of this inspection was to review the following areas.
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The licensee's ability to measure radioactivity in plant systems samples and
efffuent samples, and the ability 1o measure chemical parameters in various plant
systems samples.

The licensee's ability to demonstrate the acceptability of analytical results through
implementation o1 a laboratory QA/QC program,

Confirmatory Measurements - Radiochemistry

During this part of the inspection, liquid, airborne pa-ticulate (filter) and iodine
(charcoal cartridge), and gas samples were analyzed by the licensee's chemistry
departmert and the NRC for the purpose of intercomparison. The samples were
actual split samples with the exception of the particulate filter, charccal cartridge,
and offgas samples. In those cases, the samples could not be split and the same
samples were analyzed by the licensee and the NRC. Where possible, the
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samples were actual effluent samples or in-plant samples which duplicated the
counting geometries used by the licensee for effluent sample analyses. The
samples were analyzed by the licensee using routine methods and equipment and
by the NRC Region | Mobile Radiological Measurements Laboratory. Joint
analyses of actual samples were used to verify the licensee's capability to measure
radioactivity in effluent and other samples with respect to Technical Specifications
and other regulatory requirements.

In addition, a liquid sample was sent to the NRC reference laboratory,
Department of Energy, Radiological and Environmental Sciences Laboratory
(RESL) for analysis requiring wet chemistry, The analyses to be performed or
the sample are Sr-89, §r-90, Fe-55, H-3 and gross alpha. The results of these
analyses will be compared with the iicensee's results when received at a later date
and will be documented in a subsequent inspection report. The results of a liquid
sample split between the licensee and the NRC during a previous inspection on
February 59, 1990 (Combined Inspection Report No. 50-352/900% and
50-353/90-07) could not be compared at the time of this inspection because the
licensee could not retrieve the sample analysis results, The licensee stated that
they will forward to RI the results from the sample split from this inspection as
soon as they are received.

The results comparisons for all of the above samples, for which results were
available, which are presented in Table I, indicated that all of the measurements
were in agreement under the criteria for comparing results, (See Attachment |
to Table I). No safety concerns or violations were identified in this area.

Standards Analyses - Chemical

During this part of the inspection, standard chemical solutions were submitted to
the licensee for analysis. The standaids were prepared by Oak Ridge National
Laboratory (ORNL) for the NRC and were analyzed by the licensee using routine
methods and equipment. The analysis of standai 4s is used to verify the licensee's
capability to monitor chemical parameters in various plant systems with respect
to Technical Specifications and other regulatory requirements. In addition, the
analysis of standards is used to evaluate the licensee's analytical procedures with
respect to accuracy and precision, The stanaards were submitted to the licensee
in triplicate at three concentrations spread over the licensee's normal calibration
and analysis range. The boron analyses were performed at only one
concentration on the auto-titrator in order to duplicate the concentration normally
encountered during standby liquid control tank boron analysis. The remainder of
the boron standards were analyzed on the inductively coupled plasma emission
spectrometer (ICP) in order to duplicate the boron concentrations which would
be encountered when performing & post-accident sample.
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ED Surge Tank
0934 hrs
01/14/93

{(Detector No. 2)

(1.33+0.02)E4
6.4+0.2)E-6
6.5+0.3)E-6

(1.274+C.00)E-5

(2.81 +0.0)E-S

(1.46 +0.09E-5
(7.0+0.2)E-6
(5.9+0.2)E5

(5.68 +0.04)E-5

(1.02 +0.03)E-S

(1.09+0.04)E-5

(1.3310.06)E4
6.2+0.7F 6
(6.3+0.2)E-5

(1.33+0.03)E-S

2.70+0.09)E-5

(1.42+£0.05)E-5
6.7£0.2)E-6
(6.8+0.4)E-5
6.2£0.2)E-5

(1.07+0.04)E-5
9.8+0.5)E-6
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Unit 1
Reactor Water
0730 hrs
01/13/93
(Detector No. 5)

Unit 2 Offgas
1232 hrs
01/12/93

{Detector No. 6)

132
133
I-134

Kr-85m
Kr-87
Kr-88

Xe-133

Xe-i35m

Xe-135

Xe-138

(5.0+0.9E4
(1.4340.12)E4
(141 +0.16)E-3

(1.83+0.2)E-2

(1.156+0.010)E-1

(7.16 +0.07E-2
5.8+0.2)E-3
(4.0+0.2)E-1

(7.6910.04)E 2

(2.0110.98;

(5.7+0.2)E4
(1.33+0.10)E4
(1.57+0.C9E-3

(1.81 +0.06)E-2
(1.22+0.04)E-1
(74+0.2)E-2
6.5+0.4)E-3
(4.2840.14)E-1
(3+0.3)E2
2.09+0.06)

Note: Reported uncertamties are + one standard deviation (18) cowting uncertainties for both NRC and licensee resits.






SP

10.49+0.11
304404
50648

S i billi

12.1740.13
224404
60.i+1.0

10.6+0.4
204406
31.0+08

79402
194403
38.8+0.6

10.6+0.4
31.3+408
49743

126406
259404
58.0+06

10.20+0.04
19.3240.09
302402

6.90+0.08
17.76+0.09

37.11340.016

" The criteria for comparing boron resuits were based on the titration method. No criteria exists, at the present time, for comparning
boron by ICP. However, these results would be in Agreement under the criteriz used for analyzing metals by ICP.
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ATTACHMENT 1 TO TABLE 1
CRITERIA FOR COMPARING ANALYTICAL MEASUREMENTS

This attachment provides criteria for comparing results of capability tests and verification
measurements. The criteria are based on an empirical relationship which combines prior
experience and the accuracy needs of this program.

In these criteria, the judgement limits are variable in relation to the comparison of the NRC
Reference Laboratory's value to its associated uncertainty. As that ratio, referred to in this
program as “Resclution,” increases, the acceptability of a licensee's measurement should be
more selective, Conversely, poorer agreement must be considered acceptable as the resolution

decreases
Resolution' Ratio for Comparison’
<4 No Comparison®
4-7 05-20
8-15 0.6 - 1.66
16 - 50 0.75 - 1.33
§1 - 200 0.80-1.25
> 200 0.85-1.18

‘No comparison due to the large uncertainty of the result
1. Resolution = (NRC Reference Value/Reference Value Uncertainty)

2.Ratio = (Licensee Value/NRC Reference Value)






