APPENDIX B
U.S. NUCLEAR REGULATORY COMMISSION
REGION IV
NRC Inspection Report: 50-267/88-09 Operating License: DPR-34
Docket: 50-267
Licensee: Public Service Company of Colorado (PSC)
2420 W. 26th Avenue, Suite 15c
Denver, Colorado 80211
Facility Name: Fort St. Vrain Nuclear Generating Station (FSV)
Inspection At: FSV Site, Weld County, Platteville, Colorado

Inspection Conducted: April 11-15, 1988
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Inspection Summary

Inspection Conducted April 11-15, 1988 (Rsport 50-267/88-09)

Areas Inspected: Routine, unannounced inspection of the licensee's
chemistry/radiochemistry program and water chemistry and radiochemistry
confirmatory measurements.

Results: Within the areas inspected, one violation was identified (failure to
use quality control charts to evalvate water chemistry laboratory instrument
performance, paragraph 7). No deviations were identified. One previously
identified open item was closed.
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b. If after corrective action has been taken and the instrument is still
out-of-control but determined to be functioning correctly, new
control charts will be made utilizing new standards, duplicates, and
spikes; and

¢. All analyses since the last in-control point must be evaluated and
appropriate actions, such as a memo to plant management, will be
initiated.

The NRC inspectors reviewed instrument quality control charts for the
water chemistry laboratory instruments for the time period Novemter 11,
1987, through April 13, 1988. Contrary to the above procedural criteria
for identifying and evaluating data biases or out-of-control situations in
instrument quality control data, the NRC inspectors determined that
out-of-control situations existed for chloride by ion chromatography,
silica by spectroscopy, and iron and copper by graphite furnace atomic
absorption without documented evaluation or corrective acticns taken, such
as analyses stopped, new control charts made, or memos to plant management
written for notification of laboratory instrument problems.

Examples of out-of-control situations which existed and were not evaluated
and corrective actions taken included the following:

a. The chloride 20 ppb standard had seven successive points above the
arithmetic mean value between January 21 and 27, 1988, and eight
successive points above the arithmetic mean value between March 24
and 31, 1988,

b. The chloride 5 ppb standard had 17 successive points below the
arithmetic mean value with 1 of those points below three standara
deviations between January 16 and February 7, 1988, and 10 successive
points below the arithmetic mean value with 2 of those points below
three standard deviations between April 5, and 13, 1988.

g The silica 100 ppb standard had 8 successive points below the
arithmetic mean value between January 19 and 26, 1988, and 11
successive points below the arithmetic mean value between March 15
and 25, 1988. On February 1, 1988, the 100 ppb standard result was
below three standard deviations.

d. The silica 5 ppb standard had eight successive points above the
arithmetic mean value between March 16 and 23, 1988.

e. The iron 50 ppb standard had eight successive points above the
arithmetic mean value between February 10 and 18, 1988.

f. The iron 10 pbb standard had seven successive points below the
arithmetic mean value between February 4 and 10, 1988.



g. The copper 25 ppb standard had seven successive points below the
arithmetic mean value with one of those points below three standard
deviations between January 31 and February 5, 1988, and seven
successive points below the arithmetic mean value between April 4 and
12, 1988. On April 13, 1988, the 25 pbb standard result was above
three standard deviations.

h.  The copper 5 ppb standard had seven successive points below the
arithmetic mean value between February 5 and 11, 1988, and ten
successive points below the arithmetic mean value between April 2
and 12, 1988. On April 13, 1988, the 5 ppb standard result was above
three standard deviations.

The failure to properly identify and evaluate water chemistry instrument
quality control data out-of-control situations, take appropriate
corrective actions, and document these conditions and solutions during the
period November 11, 1987, through April 13, 1988, is an apparent violation
of TS AC 7.4 and licensee's implementing quality control chart procedure.
(267/8809-01)

During the inspection, standard chemical solutions were provided to the
licensee for confirmatory measurements analyses. The standards were
analyzed by the licensee using routine methods and equipment. The results
of the measurements comparisons are summarized in Atlachmerts 1, 2, and 3
to this report. The licensee's original analytical results indicated that
17 of the 36 results were in agreement giving a 47 percent agreement
overall., After several attempts to resolve analytical problems including
standard preparation and instrument calibration and quality control. the
licensee's final analysis results showed 64 percent agreement with the
Brookhaven National Laboratory (BNL) results based on 23 agreement results
out of 36 total results compared. The NRC inspectors were concerned with
the high percentagc of disagreements in the confirmatory measurements
analyses of the water chemistry standards. This is considered to indicate
significant analytical problems in the water chemistry laboratory. This
item is considered open (267/8809-02) pending the licensee being able to
achieve a satisfactory performance of 90 percent or higher agreement on
the water chemistry confirmatory measurements standards.

No deviations were identified.

Quality Assurance and Confirmatory Measurements for In-Plant Radiochemical
Analysis (84725/84525)

The NRC inspectors reviewed the licensee's radiochemical analysis program
including procedures, facilities and equipment, implementation of a
gquality control program, postaccident sampling system (PASS), and
radioanalytical confirmatory measurements to determine adherence to
commitments in Chapter 4 of the USAR and the requirements in Sections 4.2
and 7.4 of the TS.



The NRC inspectors reviewed selected procedures revised and approved since
the previous NRC inspection in June 1986 and determined that the licensee

had established and implemented sufficient programmatic procedures to meet
the USAR and TS requirements.

The NRC inspectors reviewed the licensee's records for the period
January 1987 through March 1988 involving instrument calibration and
quality control. It was verified that the radiochemistry counting room
instruments had been calibrated according to procedures and an instrument
quality control program had been implemented.

The NRC inspectors verified that the PASS equipment and associated
procedures satisfied the requirements of NURF3-0737, Item II.B.3, for
representative campling and analysis of reaci r coolant and containment
atmosphere following a reactor incident. The NRC inspectors verified that
the normal sampling points for reactor coolant and containment atmosphere
are to be used and present analytical laboratory instrumentation would be
used to determine required chemical and radiochemical isotopic
concentrations of the reactor coolant and containment atmosphere. The RCS
staff had received annual training and were qualified in operating the
PASS equipment and calculating mitigating core damage from chemical and
radiochemical analytical results. The licensee's procedures and
analytical sensitivities of chemistry and radiochemistry parameters were
consistent with PASS requirements.

Luring the inspection, radiological confirmatory measurements were
performed on standards and split samples by the licensee and the NRC
inspectors in the Region IV mobile laboratory. The standards and samples
were analyzed by the licensee using routine methods and equipment. The
results of the measurements comparisons are summarized in Attachments 1,
4, and 5.

No violations or deviations were identified.

Quality Assurance Program (79701/79501; 84725/84525)

The NRC inspectors reviewed the licensee's QA monitoring and audit
programs regarding water chemistry and radiochemistry activities to
determine adherence with commitments in Chapter 12 of the USAR and
requirements in Section 7.1 of the TS.

The NRC inspectors reviewed the audit schedules for 1987 and 1988, QA
audit plans and checklists, and the quai’fications of monitoring
inspectors and auditors. Monitoring reports and audit reports of QA
activities performed during 1987 in the areas of water chemistry and
radiochemistry were reviewed for scope to ensure thoroughness of program
evaluation. The NRC inspectors noted that the QA audit was designed to
determine compliance with the USAR, TS, and FSV procedures. The NRC
inspectors verified that the audit findings had bee- reviewed by
licensee's management and that responses and correct ve actions to
findings had been completed and documented in accordance with QA
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procedures. It was noted that the audit team included a technical
specialist trained and knowledgeable in water chemistry and radiochemistry
activities at nuclear power facilities.

No violations or deviations were identified.

Contractor Activities (84725/84525)

The NRC inspectors determined that the licensee was not using contractor
personnel or laboratories to perform chemical or radiochemical analyses.

Exit Interview

The NRC inspectors met with the NRC resident inspector and the licensee
representatives identified in paragraph 1 of this report at the conclusion
of the inspection on April 15, 1988. The NRC inspectors summarized the
scope of the inspection and discussed the inspection findings, inspectors
observations, open items, tem of noncompliance, and the results of the
water chemistry and radiocl emistry confirmatory measurements as presented
in this report.






ATTACHMENT 1 2

agreement, The chromium res:lts for the low and midrange
concentrations analyzed by flame atomic absorption were in
disagreement and biased high as were the chromium quality control
standards., The licensee prepared new chromium calibration and quality
caontrol standards and recalibrated the flame atomic absorption system
for chromium. After recalibration the licensee reran the chromium BNL
standards and the chromium iow concentration result was in agreement
but the midrange concentration result remained in disagreement. The
licensee s original sodium results were all in disagreement, biased
high, and showed very poor precision and accuracy. The results
indicated poor sample preparation and possible sample contamination.
The licensee prepared new dilutions of the BNL standards and reran the
sodium analyses. The rerun results for sodium showed very little
improvement from the original results and were still in disagreement.
A third series of dilutions was prepared from the BNL standards and
the sodium analyses rerun, The second rerun results for sodium were
in agreement. The licensee’ s original silica results for the low and
midrange concentrations were in disagreement and biased low. The
licensee prepared new silica calibration and quality control standards
and recalibrated the spectroscopy system. After recalibration the
licensee reran the silica BNL standards and the silica results were
all in disagreement approximately 12 percent low. This indicated an
instrument systematic bias or calibration problem resulting from a one
point calibration performed with a standard which had not been

independently verified. The licensee's final analytical results after
retests showed &4 percent agreemert with the BNL results based on 23
agreement results out of 36 total results compared. The high

percentage of disagreements in the confirmatory measurements
comparisons of the water chemistry standards is considered to indicate
significant analytical problems in the water chemistry laboratory.

< Radiclogical Confirmatory Measurements
Confirmatory measurements were performed on the following standards
and samples in the Region IV mobile laboratory at Fort St. Vrain
Nuc lear Station during the inspection:
(1) Primary Coolant Gas Sample (125 cc Serum Gas Vial)
{2) Waste Gas Sample (125 cc Serum Gas Vial)
(3) Particulate Filter Standard (24838-109)
(4) Cesco Charcoal Cartridge Standard (24840-109)
(5) GSimulated Gas Standard, 125 cc Serum Gas Vial (25714-109)
(6) Simulated Gas Standard, 1 liter Gas Marinelli (25716-109)

(7) Tritium Sample {20 ml Scintillation Vial)

(8) 1987 Radiological Envaronmental Sciences Laboratory (RESL)
Quality Control Sample






ATTACHMENT 2

Fort Saint Vrain Nuclear Station

NRC Inspection Report:

Chloride Analysis (2-
FSVY Results
Sample (ppb)
87A 4.85+0.33
878 11:4320,69
87C 19.7321.33

Chloride Analysis (S

FSV Results

Sample (ppb)
874 9?.6026.40
878 5.60%4 .90
B87C 21.80%9.90

Sulfate Analysis (5-20 ppb)

FSVY Results

Sample (ppb)
874 7.98+0.16
878 12.24+2,40
87c 20.0721.33

Iron Analysis (10-50

FSV Results

Sample {ppb)
876 2. 73314
87H 22.0%1.0
871 §5.,3%24.9

20 ppb)

NRC Results
(ppb)

4,60£0.02
9.3220.,08
19,13%0.30

~20 ppb)

NRC Results
(ppb)

4,60%0.02
9.32+0,08
19.130.,30

NRC Results
(ppb)

4.8820,35

9.95820.68
19.50£0., 58

ppb)

NRC Results

(ppb).
12.420.3
26.5%0,3
39.0%1.0

50-267/88~-09

lIon Chromatograph

FSV/NRC
Ratio

1.0510.,07
1.2320.,07
1.0320.03

Selective lon Electrode

FSV/NRC
Ratio

2.09%£1,39
0.60%0.53
1.1420.52

[on Chromatograph

FSV/NRC
Ratio

1,64%0.12
1.28%20,27
1.0320.07

FSV/NRC
Ratio

1.0220,295
0.8320.04
0.9120.05

Comparison

ecision

Agreement
Disagreement
Agreement

Comparison
Decision

Agreement
Agreement
Agreement

Comparison
Decision

Disagreement
Agreement
Agreement

Graphite Furnace Atomic Absorption

Comparison
Decision

Agreement
Disagreement
Agreement












1is attachment provi~es criteria for comparing results of capability
tests., In these criteria the judgement limits are based on the
uncertainty of the ratio of the licensee’s vaiue to the NRLC value.
The following steps are performea:

£3) The ratio of the licensee’'s value to the NRC value 1s conputed

(ratic = Licensee’'s Value '3 and

NRC VALUE

(2) the uncertainty of the ratio 1s propcoatod.l

14 the absolut~ value of one minus the ratio is less than or
equal to twice the ratio uncertainty, the results are 1n
agreement.

(|l~ratxo| £ 2 x uncertainty)

S2 2 g2
il = _1_. then ___:__ = __EL__ . __!_~
y 21 x? y?

l(From: Bevington, P, R., Data Reduction and Error Analysis for the
Phiysical Sciences, McGraw-%i11, New York, 1969



ATTACHMENT 4

Radiological Confirmatory Measurements Results

Fort St. Vrain Nuclear SHtation
NRC Inspection Report: 50-267/£9-09
1. Pramary Coolant (125cc Cas Serum Vviel)
(Sampled: 13:00, MST, April 13, 198&)

Sample analyzed on detector (1).

FSV Results NRC Results FSV/NRC Comparison
Nuclide (uCisge) (uCisce) Ratio Decision
Xe-131m 5.24*0.92E-5 F.222%1.589E~% 0.73 Agreement
Xe-133m 2.6020,31E-5 3.07620,376E~-5 0.85 Agreement
Xe-133 1.0520,10E~3 9.389%0.059E-4 1.12 Agreement

2. Waste Gas Sample (125cc Serum Gas Vial)
(Sampled: 10:04, MST, April 12, 1988)

Sample analyzed on detector (1).

FSV Results NRC Results FSV/NRC Comparison
Nuclide (uCi‘cc) (uCi’‘cc) Ratio oecision
Xe-133 1.1820.12E-4 1,142+0,C*3c-4 {03 Agreement

Particulate Filter Standard (24838-109)

————

w

No comparison was made on this standard. The licensee’ s particulate
filter geometry was different from the NRC standard ge.metry provided.

4. Cesco Charcpal Cartridge Standard (24840-109;

No comparison mede on this standard. The Jicensee’'s cartridge media
was different from the NRC charcoal car.ridge provided.



ATTACHMENT 4 2

S. Simulated Gas Standard, 125cc Gas Vial(25714-109)
(Standardized: 0B:00, MST, April 12, 1988)

Standar ! analyzed on detectors (1), (2) and (4),
FSV Results NRC Results FSV/NRC Comparison
Nuclide  (uCi/sample) (uCi/sample) Ratio Decision
Cd-109 1.3920,12E+0 1.477+0.008E+0 0.949 Agreement
1.4120,11E+0Q 0.95 Agreement
1,3320.,10E+0 0.90 Agreement
Co-S7 2.96%0,1BE~2 2.732%0.028BE-2 0.94 Agreement
2.6120,19E-2 0.96 Agreement
2.,4220.17€-2 0.88 Agreement
Ce~-139 2.1220,21E~2 2.190%0,027E-2 0.97 Agreement
2.1220,21E~2 0.97 Agreement
2.1420,21E-2 0.98 Agreement
Hg-203 2.26*0,20E-2 2.31320.036E-2 0.98 Agreement
2,2720,21E~2 0.98 Agreement
2:20%0,20E-2 0,99 Agreement
Sn-113 3.9820.2%5€E~-2 4,.14920,063E~-2 0.96 Agre=ment
4.0620,27E-2 .98 Agreement
4.0720,2%€-2 0.98 Agraement
| Sr-895 2.6720,17E-2 2,84520,049E-2 .94 Agreement
2.7620.22E~2 C.97 Agreement
2.78%0,18E-2 0.98 Agreemen
| Ce=137 §,B120.31E~-2 9.17920.049E-2 0.93 Agreemriit
| 4,9120,40E-2 2.95 Agreenent
| 4.81%0,326-2 0.93 Agreement
| v-88 6.69%0, $BE -2 7.012%0.092E-2 0.95 Agreement
6.,5920,44E-2 0.94 Agreement
| 6.46%0,39E-2 0.92 Agreement
\
’ Co-60 %3820, 3BE~2 $.28020.0B7E~-2 1.02 Agreement
| 5,13+  SE-2 0.97 Agreement
9: 1920 36E-2 0.98 Agreement



ATTACHMENT_ 4 3

6. Simulated Gas Standard, 1 Liter Gas Marinelli (25716-109)
(Standardized: 0B:00, MST, April 12, 1988)

Standard analyzed on detectors (1), (2) and (4).

FSV Results NRC Results FSV/NRC Comparison
Nuclide (uCi/sample) (uCi/sample) Ratio Lecision
Cd-109 1.88%0,16E+0 1.77420.010E+" 1.06 Agreement
1.77*0,.11E+0 1.00 Agreement
1.8320.14E+0 1.03 Agreement
Co~-57 S l20;: IJE~2 I¢339£0,0256E-2 1.0% Agreement
S¢8920,22E~2 0,99 Agreement
3:295%0.23E~-2 Q.97 Agreement
Ce-139 2.6720,26E~2 2.66820,023E-2 1.00 Agreement
2:,9820,17E~2 0.97 Agreement
2.7020,.27€-2 1.01 Agreement
Hg=203 2.7420,24E-2 2: 72780 ,03526-2 1.00 Agreement
2,6120.26E~2 0.96 Agreement
2.6520,24E-2 0:97 Agreement
Sn-113 2 1220, 31E~2 5.04820.0%4E-2 1.0% Agreement
§,.9220.45E- 2 0.97 Agreement
8.19520.34E~2 1,02 Agreement
Sr-85 3:5220.226~2 3.498120.043E-2 1.04 Agreement
3.40%0,23E-2 0.97 Agreement
B D220, 2NE~2 1.01 Agreement
Cg~137 6.4120.40E~2 6.29220,068E-2 1.02 Agreement
6.14%0,46E-2 0.98 Agreement
6.32%+0,.44E-2 1.00 Agreement
Y-88 8.36%0.82E-2 8.443+0,.0B3E-2 0.99 Agreement
8.2020.576~2 0.97 Agreement
8.1520.92E~2 0.97 Agreement
Co-60 6.5820.,.44E-2 6.589+0.078E-2 1.00 Agreement
6.5120,46E-2 0,99 Agreament
6.3520,48E-2 0.96 Agreement
¥ Tritium Sample (20 ml Scantillation Vial)
(Sampled: 14:00, MST, April 14, 1988)
FSV Results NRC Results FEV U NRC Comparisan
Nuclaide (uCi/ml) (uCi/ml) Rat: . Decision

=3 {:95720.,00%5E~3 1.64*0.05€E~3 0.96 Agroement




2.8120,%3E~5
4,09*0,.8B7E-5
1.0020.42E-4
2,1120.10E-4
3.0820.07E-5

1.56*0.02E-4

'

January 11, 1987)

NRC Results
(uCa/ml)

2.,86*0,06E-5

1.03x0,02E-4
2.30%£0.07E~-4
2.09:0.08E-5

1.6820,03E~-4

FSV/NRC
Ratio

1.03

Comparison
Pecaision

Agreement
Agreement
Agreemenr "
Agreeunent
Agreement
Disagreement

Agreement

NRC results were taken from the standard certiification supplied to the

IV office au prepared by RESL and traceable to the National
Bureau of Standards.

NRC Region




ATY CHMENT c
AITACHNPEN]

A_FOR_COMPARING_ANALYTILAL _MEASUREMENIS

he following are the criteria used 1n comparing the results of
capability tests and verification measurements. The criteria are
based on an empirical relationship established through prior

experience and this program’s analytical requirements.

In these criteria, the judgement limits vary in relation to the
comparison ot the resoluton,.

: NRC VALUE
Resolution RN oo IR s s SRS

MRC UNCERTAINTY

L ICENSEE VALUE

NRC VALUE

Comparisons are made by first cetermining the resolution and then
reading across the same line to the corresponding ratio. The
following table shows the acceptance values.

RESOLUTION AGREEMENT RATIO

2.50
2,00
1.66
1.33
1.25
1.18

The above criteria are applied to the following anal yses:
(1) Gamma Spectrometry
Tritium in liquid samples
lodine on adsorbers
89, 90
Sr Sr determinations

Gross Beta where samples are counted on the same date usi1ng
the same reference nuclide,




