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U.S. NUCLEAR REGULATORY COMMICSION
REGION I

50-317/83-32
Report No. 50-318/83-32

50-317
Docket No. 50-318

DPR-53
License No. DPR-69 Priority Category C--

Licensee: Baltimore Gas and Electric Company

Facility Name: Calvert Cliffs 1 & 2

Inspection At: Lusby, Md

Inspection Conducted: November 14-18, 1983
,

Inspectors: N C . h)M la.[n / G
P. C. Wen, Reactor Engineer date

date

date
, ,

Approved by: t[?w 2k8d
L. H.'B'ettenhausen, Chief date

; Test Program Section
|

: . Inspection Summary:
| l'outine, unannounced inspection of.startup testing following refueling of Unit

2, Cycle 5 and related test matters for Unit 1.
The inspection included the testing program, pre-critical tests, low power
physics tests and power ascension tests. The inspection involved 32 hours on
site by one region based inspector.
Results: In the areas inspected, no items of noncompliance were identified.

i

|

|

i

l-

'

t

8402090374'

f MOCM oh(7
.

PDR

- - - . . - - -- . .--



,.
* * Li

*

.

DETAILS

1. Persons Contacted

R. E. Bodin, QA Specialist
*M. E. Bowman, Principal Engineer, Incore Fuel Management
*J. B. Couch, Engineer, Incore Fuel Management
*R. E. Denton, General Supervisor, Training & Technical Services
*K. M. Hoffman, ISI Engineer
J. M. Moreira, General Supervisor, Electrical & Controls

*W. E. Putman, QA Specialist
*L. B. Russell, Plant Superintendent
G. A. Sack, Supervisor, Test Equipment
J. P..Steelman, Senior Engineer, Fuel Cycle Management
J. A. Snyder, Supervisor, Unit 2 Instrument Maintenance
R. Sydnor, Surveillance Test Coordinator
R. L.~Wenderlich, Supervisor, QA Auditing Unit

USNRC

*R. W. Architzel, Senior Resident Inspector,

*0. C. Trimble, Jr. , Resident Inspector
*R. A. McBrearty, Reactor Engineer

-2. Licensee Action on Previous Inspection Findings

(Closed) Unresolved Item (318/83-02-07) Control Element Assembly (CEA)
Position Indication Verification during CEA Worth Measurements.

The previous Post Startup Test Procedure (PSTP) did not address the
surveillance requirement to verify CEA position indication every two
hours. The inspector reviewed the draft copy of PSTP-2, Appendix D "CEA
Worth Measurement" for the upcoming Unit 1, Cycle 7 startup physics test-
ing. A CEA position verification check sheet has been added to satisfy

,

this surveillance requirement. This item is closed.

(Closed) Unresolved Item (317/81-14-02) RCS Flow Test Procedure requires
stepwise instructions for Work Sheets and RTD Calibration Procedure not
available in the. previous inspection.

The inspector reviewed Unit 2, Cycle 5 test results. RCS flow test was
performed in two steps: at Low Power Physics Testing (LPPT), differential
pressure (DP) transmitters functional tests were conducted to verify the
operability of DP transmitters; then at 50% power level, RCS flow was
measured per Maintenance Procedure I-9. Stepwise instructions including
flow measurement calculation and acceptance criteria were included in the
procedure. All primary system resistance temperature detectors (RTO's)
were calibrated according to test procedure FTI's 121 & 125. Incore
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thermocouples were cross checked against one RTD reading. These results
were collected and analyzed as an appendix to PSTP-2. Based on these
findings, the item is closed.

(Closed) Unresolved Item (317/81-14-03) Calorimetric calculation be
incorporated into startup sequencing procedure and detailed calculation
method be included in the critical baron concentration data / procedure.

-The inspector reviewed Unit 2 Cycle 5 Startup Physics Testing results ana
verif.ied that (i) Core Calorimetric Verification has been incorporated as
Appendix E to PSTP-3 and (ii) Critical Boron Concentration Determination
has been included in the PSTP-2 test procedure. This item is closed.

3. Unit 2 Cycle 5 Start-up Testing Program

The start-up test program was conducted according to test procedures (i)
PSTP-2, " Unit 2, Cycle 5 Initial Approach to Criticality and Low Power
Physics Testing", Rev. 4 and (ii) PSTP-3, " Unit 2, Cycle 5 Escalation to
Power Test Procedure", Rev 4. The test sequence outlined the steps in
the test program, set initial conditions and prerequisites, specified
calibration or surveillance procedures at appropriate points in the
sequence and referenced detailed test procedures and data collections in
appendices.

Initial criticality of Unit'2, Cycle 5 was achieved on January 13, 1983.
The power ascension testing was completed about January 30, 1983. The
inspector independently verified that the predicted values and acceptance
criteria were obtained from "Calvert Cliffs Unit 2 Cycle 5 Start-up Test
Predictions and Core Data", BG&E-9676-801, dated December 23, 1982. The
inspector reviewed test results and documents described in this report to
ascertain that post start-up testing was conducted in accordance with
technically adequate procedures and as required by Technical Specification
(TS). The details and findings of the review are described in Sections 4
and 5.

4. Unit 2 Cycle 5 Start-up Testing - Precritical Tests

The inspector reviewed calibration and functional test results to verify
the following:

Procedures were provided with detailed instructions;--

-- Technical content of procedure was sufficient to result in satis-
. factory component calibration and test;

Instruments and calibration equipment used were traceable to the--

'

National Bureau of Standards;
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Acceptance and operability criteria were observed in compliance with--

TS.

The following tests were reviewed:

4.1 CEA/CEDM Performance Test

CEA/CEOM performance tests were performed in accordance with proce-
dure PSTP-2, Appendix B "CEA/CEDM Performance Test" on January 11-13,
1983. CEA drop times were measured at hot full flow conditions. All
CEAs reached a 90% insertion in less than 3.1 seconds as required by
the TS. The inspector also reviewed several visicorder traces and
verified that the drop times had been interpreted correctly.

The distinct CEA traveling path time history was not observed on
CEA-44. However, the measured 100% insertion time was 2.58 seconds
which is less than that required for 90% insertion time of 3.1
seconds. This anomaly was attributed to a faulty reed switch stack.
It has been replaced since then.

Indications and alarms associated with CEA withdraw and position
indication / deviation were also tested. All CEA position indications
showed upper electrical limit (UEL) to be about 136 inches, lower
electrical ~ 1imit (LEL) to be about 3 inches and CEA position indica-
tions from the pulse counting position indicator channels and the
reed switch position indicator channels agree within 4.5 inches.

No items of noncompliance were identified.

4.2 Reactivity Computer Setup / Verification
. -

The reactivity computers were set up and calibrated according to ,

procedure PSTP-11, Rev. 3 on January 9, 1983. Both reactivity
computers were adjusted with the correct inputs of delayed neutron
fractions (betas) and decay constants (lambdas). A step change
signal was fed into the reactivity computers. The output signal was
then comparing.with predicted values which were derived from point
reactor kinetics. The results of this calibration check were satis-
factory.

The reactivity computers were further checked when reactor reached
critical. Comparisons of predicted and measured reactivities based
on e-folding time measurement were acceptable.

No unacceptable conditions were identified.
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5. Unit 2 Cycle 5 Start-up Testing - Post-Critical Tests

5.1 The inspector reviewed selected test programs to verify the follow-
ing:

The test programs were implemented in accordance with Cycle 5--

Refueling Sequencing Procedures;

-- Step-wise instructions of test procedures were adequately
provided including Precautions, Limitations and Acceptance
Criteria in conformance with the requirements of the TS;

Provisions for recovering from anoaolous conditions were pro---

vided;

-- Methods and calculations were clearly specified and the tests
were performed accordingly;

Review, approval, and documentation of the results were in--

accordance with the requirements of the TS and the licensee's
administrative controls.

5.2 The following tests were. reviewed.

5.2.1 Low Power Physics Tests

5.2.1.1 Critical Boron Measurements

The licensee measured the critical boron concen-
tration in accordance with test procedure PSTP-2,
Rev. 4. The inspector reviewed the data and
noted the following results:

Predicted Value Measured Value
Configuration (ppm) (ppm)

All Rods Out (ARO) 1395 100 1436.6

CEA Group's 5,4,3, 1116 100 1162
2,1 Full In

Test results were within acceptance criteria.

5.2.1.2 Isothermal Temperature Coefficient

Isothermal tempe'ature coefficients were measuredr

and documented in accordance with the procedure
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specified in PSTP-2, Appendix D. The inspector
noted the following results:4

Predicted Value Measured Value
- -

Configuration (10 * delta Rho / F) (10 * delta Rho / F)

CEA Group 5 0.232 0.3 0.196
at 102" Withdrawn |

CEA Groups 5,4,3, -0.621 0.3 -0.592
2, 1 Full In

The Isothermal Temperature Coefficient (ITC) is
defined as the change in reactivity for a unit
change in the moderator, clad and fuel pellet
temperatures. Thus, the ITC can be interpreted |
as the sum of the moderator and Doppler coeffi- |

cients. The Doppler coefficient is difficult to
measure in normal operations. Values of Doppler
coefficient were obtained from CE letter.
BG&E-9676-801, "Calvert Cliffs Unit 2 Cycle 5
Startup Test Predictions and Core Data". Thus
during hot zero power (HZP) physics testing, the
Moderator Temperature Coefficients (MTC) were
determined as follows:

Measured MTC Value TS Limits
- -

Configuration (10 * delta Rho / F)' (10 * delta Rho / F)

CEA Group 5 0.345 -2.2 < MTC < 0.5
at 102" Withdrawn

CEA Groups 5,4,3, -0.445 -2.2 < MTC < 0.5
2,1 Full In i

These results meet the TS requirement.

5.2.1.3 CEA Worth Measurement

The CEA worth measurements were performed in i

accordance with the procedure PSTP-2, Appendix '

E. A conventional boron dilution technique was
used to determine the integral reactivity worth
of individual CEA group. The following results
were noted:

l

. _ . . . _ . . _ . . - . _
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Predicted Worth Measured Worth
Group (% delta Rho) (% delta Rho)

5 0.448 1 0.067 0.433
4 0.169 0.025 0.149
3 0.752 1 0.113 0.695
2 0.554 1 0.083 0.533
1 0.902 0.135 0.809

Total 2.825 0.283 2.619

Overlapping CEA groups worth were also measured
by using the boration method. The r sult was:

Predicted Worth Measured Worth
Group (% delta Rho) (% delta Rho)

5,4,3,2,1 2.825 1 0.283 2.57

The inspector discussed the shutdown margin
surveillance perfore:cd during CEA worth measure-
ment period with the cognizant licensee repre-

'

sentative. During the test, reactivity computer
trace was constantly monitored. Any irregular
rod motion could easily be picked up. In addi-
tion, the plant computer also logged CEA posi-
tions at two-minute intervals. However, these
data were not clearly documented in a proper
form. Licensee stated that this would be more
clearly noted on the CEA position verification
sheet to be utilized in the next startup physics
testing.

No unacceptable conditions were identified.

5.2.2 Power Ascension Tests

5.2.2.1 Core Thermal Power Evaluation

The_ licensee's procedure, PSTP-3, Appendix E
" Core Calorimetric Verification" was reviewed
for technical adequacy. The inspector reviewed
the data from measurements performed on January
22, 1983 (50% RTP) and February 8, 1983 (100%
RTP). In both cases, the plant computer calcu-
lated values (XC009) were in agreement with
the manual calculation results (per procedure
01-30) with difference of less than 1.5%.

No discrepancies were identified.
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;S.2.2,.2 Power coeffici, cat
._ ,- ' '/

;- ; , is, o., , ,

- ; n'/ < Power coefficient measurements were made in
,

'/ .accordance with,PSTP-3, Appendix B " Variable
' TAVG Test'J . Measurements were made at 50% and
100% RTP:: Results as identified by the inspector

'

e . were: i,
-

, ,.
<-

'.
Predicted Valbe Measured Value

(10'delt'aIha/% Power) (10 ' delta Rho /% Power)
~ -

RTP
*

,

''- /50% -1.18 1 0.3- -1.20'. '
r '100% ~.-l.07.1.0.3 -1.07c-

<,,,

Isothermal temperature coefficients were also
measured at J04 and 100% RTP by maintaining
po9er level ecastant while varying Tavg. The.

, ,

results are'as following:<, .
,.

%, 4.4

' Predicted Value Measured Value'
4

(10 ' delta R|io/ F) (10 ' delta Rho / F)
~

ERTP
- ^ ~

-3
~

< ' *
i,,

,

50% 50.041 1 0.3' -0.030
i J 100% -

.s
, -0.335 t<0.3 -0.388,

o
I-

.

,
,

,

' ' .The inspectcr independently verified that moder-
ator temperature coefficients met TS requirements- -

basad on ITC measurements and information from CE' -

letter BG&E-9676-801.<
,

.

~~

- Measured MTC Value- TS Limits
~ -

RTP (10 ' dhlta Rho / F) (10 ' delta Rho / F)
.

,-
,,

50% '' O.098 -2.2 < MTC < 0.5* ' <

100% - -0.249 -2.2 < MTC < 0.2
>, < -

.

.No-unacceptable conditions were identified..j
, , ,

'

5.'2.2.-3 Core Power Distribution~

/ The procedure and method used by the licensee to
verify that the plant is ooerating within the.f. '

power distribution limits defined in TS were4 o

Yeviewed and discussed with cognizant licensee-
,

'
: personnel. Forty-five (45) fuel assemblies are,

'

instrumented with self powered neutron flux'
.

' detectors.~ Each of the 45 detector strings is' -

, , . . - " , composed of four rhodium detectors. The data
,

taken by the Incore Detector System was analyzed'
<

by the plant computer using the CE " INCA" code.
,

'

.
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The inspector reviewed portions of INCA library
inputs and verified that engineering and nuclear
uncertainties and flux peaking augmentation
factors were included in the analysis. In this
cycle, the licensee performed 12 successful
verification test runs prior to putting INCA into
service.

The results from power maps which were taken to
support the Cycle 5 startup physics testing are
tabulated below:

50% RTP 100% RTP

Measured Acceptance Measured Acceptance

Total Planar Radial 1.685 <1.785 1.618 <1.700
TPeaking Factor, . F xy

Total-Integrated Radial 1.588 <1.720 1.540 <1.650
T

Peaking Factor, F ,

Azimuthal Power Tilt, 0.022 <0.030 0.019 <0.030
T

q

Peak' Linear Heat Rate, 5.82 15.50 11.33 15.50
PLHR, KW/ft

No iteras of noncompliance were identified.

_
-5.2.2.4 Excore/Incore Calibration

Excore/Incore calibration was performed at 47%
RTP on January 20, 1983. I&C personnel performed
the calibration per surveillance test procedure
STP-M-213. The calibration was performed by
comparing INCA output with responses from power
range detectors at a specified CEA locations.
The inspector questioned the validity of a cali-
bration relationship which was developed based on
only one sample point. A licensee representative
explained that an excore/incore channel check
was conducted by each shift with tolerance of
0.008 Axial Shape Index (ASI) difference. In
additional, I&C personnel also have monthly
surveillance requirements on ASI with a more
stringent tolerance of 0.003. The inspector
reviewed the calibration data performed from
January 20, 1983 to October 25, 1983 anct verified

_-
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that the frequency of surveillance and excore
power range channel calibrations were performed
within'the requirements as prescribed by the TS.
In view of_the frequency of surveillance per-
formed and tight tolerance between excore and
incore' readings, the inspector determined that
"one point" calibration is technically adequate.
The inspector also reviewed the excore/incore ASI
comparisons for entire Cycle 4 operation and
noted that they agreed very well with each other.
The inspector had no further questions.

-6. QA Role in Cycle 5 Start-up Testing

The inspector discussed the subject of QA's role in Cycle 5 start-up
testing with station QA engineers. The inspectar was told that QA inde-
pendently verified the core loading activities and audited the post
startup testing program. The inspector reviewed QA audit report " Audit of
QAP 22, In-Core Fuel Management" (Audit # 22-41-82) and noted that QA
played an active role in start-up testing coverage.

No unacceptable conditions were identified.

'7. Control Room Observations and Facility Tours

The inspector observed control room operations for control room manning
and facility operation in accordance with the administrative procedures
and Technical Specification requirements. Inspection tours of the Tur-
bine/ Generator areas were conducted.

No unacceptable.condit'ons were identified.

8. Exit Interview

Licensee management was informed of the purpose and scope of the inspec-
tion at the entrance interview. The findings of the inspection were
periodically discussed ard were summarized at the conclusion of the
inspection on November 18, 1983. Attendees at the exit interview are
denoted in paragraph 1.

At no time during this inspection was written material provided to the
licensee by the inspector.


