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I SUMMARY .

:.

Scope: This routine, unannounced inspection involved 68 . inspector-hours on site
in the arers of review of completed startup tests, review of completed surveil-

,

lance tests, and witness of containment integrated leak rate test. '

;. Results: One apparent violation was identified - failure to adequately review ;procedures paragraph 5.f.
.
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REPORT DETAILS

q

;( 1. Licensee Employees Contacted
;;;

- *E. W. Harrell, Station Manager-
o' 'M. L. Bowling, Assistant Station Manager
_ *D. S. Cruden, Corporate Nuclear Advisor
t *L. A. Johnson, Superintendent.of Technical Services

*A.' L.f Hogg, Jr. , Manager of Quality Assurance
*J. P.iSmith, Engineering Supervisor, Performance anc Testing

. *D. L. Reid, Reactor-Engineer.

' C. T. Snow, Supervisor, Nuclear Fuel Resources
J. R.. Hayes, Operations Coordinator
R. C. Sturgill, Shift Technical Advisor
C. A. Ford, Engineer, Nuclear Fuel Resources

Other licensee employees contacted included two shift supervisors, two

.

operators, and three office personnel.

Other Organization<

- R. parry, Stone and Webster
; J. E;ssa, Stone and Webster

NRC Resident Inspectors.

"

*M. W. Branch, Senior Resident Inspector-
; *J. G. Leuhman, Resident Inspector

* Attended exit interview
-

2. Exit Interview
o

ine inspection scope and findings were' summarized en-October 17, 1984, with,

those persons indicated in paragraph 1 above. A violation for failure to-

adequately review ' periodic test procedures 1(338/84-37-03 - paragraph 5.f)
was discussed. Ine inspector presented his concern on a potential for-

adding reactivity' simultaneously.by-two' mechanisms (paragraph _5.e).

-The licensee made two. commitments:

b a. Inspector' followup items $38/339/84-37-01: 1/2-PT-13 and NFO TI-2.10
to be'made compatible by March 31, 1985 - paragraph 6.b.-

:b. Inspector. followup items 338/339/84-37-02: Review current practices'of
'

maintaining split ~ records of certain periodic ~ tests paragraph 6.d.

- -3. Licensee Action on-Previous Enforcement-Matters

,

;Not inspected.
.
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4. Unresolved Items

Unresolved items were not identified during this inspection.

5. Startup Tests for Unit 1 (7270J)
,

a. Controlling and Supporting Procedures

The following, completed, periodic tests were reviewed:

(1) 1-PT-17.2 (Revision 3), Rod Drop Time. This test is performec. to
satisfy the requirements of Technical Specifications 3/4.1.3.4.
The test was performed on September 24, 1984, with the reactor
coolant at 540 F and at full flow. The fastest and slowest rod
drop times to dashpot entry were reported to be 1.50 and 1.84
seconds respectively. The inspector independently analyzed the
recorder traces for these and four other rods. Good agreement
with the licensee value was obtained for all.

(2) 1-PT-10 (Revision 12, plus change of September 13,1984), Deter-
mination of Shutdown Margin. This procedure was performed on
September 25, 1984, for the transformation from the all-rods-out
(AR0), hot zero power (HZP) condition to the B-bank-in, HZP
condition.

1-PT-18.1 (Revision 1), Post Refueling Shutdown Margin Calculation
at HZP Rod Insertion Limits. This procedure was completed on
September 26, 1984.

For both procedures, the inspector confirmed that the required input
data had been obtained from station curves and tables and that the
arithmetic had been correctly performed. An adequate shutdown margin
was confirmed in both cases.

(3) 1-PT-94.0 (Revision 1), Refueling Nuclear Design Check. This
procedure was in progress when inspected. It guides the
performance of those post-criticality periodic tests (pts)
required by the startup program. Attachment 6.2 of the procedure
requires that all steam generator tube plugging be accounted for
and total less than 5"4 (470 tubes) of all tubes. The reported
number of plugged tubes were 104, 99, and 106 for steam generators
A, B, and C respectively. Thus, a cycle design basis was
satisfied.

(4) 1-PT-94.1 (Revision 1), Zero Power Testing Range. This test was
performed on September 25, 1984. A testing range was established
that precluded the doppler effect from affecting reactivity
measurements.

.
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(5) 1-PT-94.2 (Revision 1), Operational Checkout of the Reactivity
Computer. This test was completed on September 25, 1984, prior to
the quantitative use of the computer. The nominal reactivity
values tested were 28 pcm, 40 pcm, and 60 pcm. For all cases,
the inspector verified conversions of measured doubling time to
period and period to reactivity to be correct. In all cases, the
reactivities derived from period measurement were in acceptable
( 4%) agreement with the reactivity computer output.

(6) 1-PT-94.3 (Revision 1)', Baron Endpoint Determination. This test
was performed twice on September 25, 1984. For the AR0, HZP
condition, the critical boron concentration was 1836 ppm, and for
B-bank-in the concentration was 1656 ppm. Both were in good
agreement with predictions. The differential boron worth was
caiculated to be -7.56 pcm/ ppm.

b. Moderator Temperature Coefficient (61708)

The isothermal temperature coefficient (ITC) was measured twice using
1-PT-94.4 (Revision 1), Isothermal Temperature Coefficient at Hot Zero
Power. For the ARO,1836 ppmB configuration, the ITC was -1.41 pcm/ F,
with B bank in 1655 ppmB, the ITC was -2.61 pcm 1 F. After subtracting
the calculated doppler- coefficient of -2.08 pcm/ F, the resulting
vale ..; of the moderator temperature coefficient (MTC) were +0.67 and
-0.5' pcm/ F respectively. Except for physics testing, operation with
a positive MTC is contrary to be technical specification 3.1.1.4.a.
The licensee complied with the action statements and issued LER
338/84-12, which is discussed further in paragraph 7.

The inspector independently analyzed the xy recorder charts of
reactivity versus temperature and obtained slopes (ITCs) in good
agreement with those reported by the licensee.

c. Power Distribution (61702)

-Data for power distribution analysis were obtained -using 1-PT-21.1
(Revision 8), Reactor Core Flux Mapping. Analyses .of the data were
performed by the nuclear fuel operations section - using the INCCRE
computer program. Data were obtained at 3% and higher power levels.

d. Rod Bank Worth Measurements

The following documents were reviewed:

VEP-FRD-36A, Control Rod Reactivity Worth Determination by the Rod
Swap Technique (issued December 1980).

* NE Technical Report- No. 384, Narth Anna Unit 1, Cycle 5 Design
Report (issued July 1984).

i
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Nuclear Fuel Operation Subsection, Task Instruction No. 2.2A
(Revision 2), Rod Swap Design Data Generation (issued August 29,
1983).

'

a

1-PT-94.5 (Revision 1), Rod and Boron Worth Measurements During*

Boron Dilution (issued October 29,1982).

1-PT-94.7 (Revision 1), Integral Rod Worth Measurements Using Rod
Swap Techniques (issued May 11,1984).

Control rod bank B was identified as the reference bank, and its worth
was measured using PT-94.5 Evaluation of the reactivity computer traces
for a sample of about 20 rod increments yielded incremental reactivity
worths in good agreement with those recorded by the licensee.

The worth of each of the other control and shutdown banks was obtained
by rod swap with bank B using PT-94.7 to obtain the data required for
analysis. The ,ata were then analyzed offsite by the nuclear fuel
operations (NFO) subsection using work sheet generated by the computer
program RSWAP. The completed work sheets and test results were -
reviewed and then discussed with an NFO engineer. No unanswered
questions ' remained at the end of the review and discussion. All
measured rod worths were less than seven percent different from
predictions. The experimental and analytical methods used satisfied
the commitments made by the licensee in VEP-FRD-36A.

e. Operating Procedures

Initial criticality for the current cycle was achieved using normal
plant operating procedures. The inspector reviewed the following:

(1) 1-0P-1.3 (Revision 16), Unit Startup from Cold Shutdown Condition
(Mode 5) to Hot Shutdown Condition (Mode 4) <350 F, which was
completed on September 23, 1984.

(2) 1-0P-1.4 (Revision 16), Unit Startup from Hot Shutdown Condition
(Mode 4) to Hot Standby Condition (Mode 3) at 547 F, which was
completed on September 25, 1934.

(3) 1-0P-1.5 (Revision 15), Unit Startup from Hot Standby Condition
(Mode 3) to Startup Condition (Mode 2) with the Reactor Critical
at <5*4 power, which was performed on September 26, 1984.

OP-1.4 (step 4.16) permits dilution of RCS boron once' the shutdown
banks have been withdrawn and system temperature exceeds'530 F. If not
done earlier, OP-1.5 (step 4.14) requires that the shutdown banks be
withdrawn and then requires dilution start (step 4.16). In both cases,
the dilution is to the expected critical concentration. (Control rod
withdrawal to achieve criticality is initiated by step 4.24 of OP-1.5.)
The method uf dilution is not specified in either procedure. When
asked by the inspector, both operators and shift supervisors stated

i
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they would use the alternate dilute mode. In that mode, demineralized
water is fed to both charging pump suction and the volume control tank
(VCT) spray header. When used for an extended period of time, the VCT
fills to a level which causes letdown water to divert, and ultimately
the VCT becomes more dilute , than the RCS. Hence, when deliberate
dilution is stopped actual dilution of the RCS continues until the RCS
and VCT are well mixed. If control rods are withdrawn during the
mixing period, an event which seems possible using OP-1.5, then
reactivity is added by two different mechanisms simultaneously. This
is poor operating practice. Operations personnel stated a belief that
mixing was always complete before rod withdrawal started. However, the
procedure imposes no such requirement, nor does it specify any criteria
as indicative of mixing. The inspector's concern was reiterated to

( station management at the exit interview.

f. Enforcement Action

In reviewing the PT-94.x series, numerous errors, mostly typographical,
were noted. Those that did not obscure or confuse the intent and
purpose of the procedures were ignored. The remaining are described
below:

(1) 1-PT-94.5 (Revision 1), Rod and Boron Worth Measurements During
Boron Dilution. The purpose of the procedure stated in step 1.1
is, "to measure rod and boron worth during boron addition."
Step 4.13 initiates dilution.

(2) 1-PT-94.7 (Revision 1), Integral Rod dorth Measurements Using Rod
Swap Techniques.

* In step 4.12, just critical is defined as -3 pcm
<ap<+123 pcm. The latter value should be +3 pcm.

* Step o.19.1 has a relationship presented as
-10 pcm RC 10 pcm where -10 pcm < RCB < 10 pcm isB

intended.

* Step 4.19.2 contains relations presented as RC F-10 pcm and
B

RC J-10 pcm. The F and J should be replaced by less than
B

and greater than symbols respectively.

Collectively, these errors have been identified as a single violation
338/84-37-03: Failure'to adequately review periodic test procedures.

No additional violations or deviations were identified.

g. Additional-Observations on_the Startup Program

Where appropriate, -the periodic tests prescribe specific actions to
assure that the flux stays within the established testing range. The
tests also contain cautions to assure that reactivity measurements stay

_ - - _ _ _ _ _ - _ _ _ _ - _ _ _ _ - _ _ - _ _ _
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within the range for which proper operation of the reactivity computer
was verified.

For each test, a Startup Physics Test Results Sheet is prepared. Each
sheet summarizes the design- conditions, test conditions, measured
value, design value under actual conditions, design value under designs
conditions, and acceptance criteria. An example is attached to this
report.

6. Surveillance Tests (61700)

a. Core Reactivity Balance

Technical Specification 4.1.1.1.2 requires that the core reactivity
balance be computed every 30 effective full power days (EFPD) and that
the difference between measured and predicted reactivity be less than
1% A k/k. Review of 1-PT-11 (Revision 9) completed in the period of
February 22, 1984 to May 23, 1984, and of 2-PT-11 (Revision 4)
completed in the period January 26, 1984 to June 22, 1984, revealed
that the required surveillances had been performed in a timely manner
with acceptable results,

,

b. Moderator Temperature Coefficients at Power (61708)

The following documents were reviewed.

* 1-PT-13 (Revision 3), Moderator Temperature Coefficient Measure-
ment at Power, was issued on March 31, 1983. It was last
performed on Unit 1 on March 15, 1984.

2-PT-13 (Revision 1), Moderator Temperature Coefficient Measure-
ment at Power was issued on April 16, 1984. It was last performed
on Unit 2 on April 19, 1984.

Nuclear Fuel Operation Subsection Task -Instruction No. 2 !.0,
Analysis of At-Power Moderator Temperature Coefficient Data
(TI-2.10) was issued on June 7, 1983. This procedure is performed
offsite, and the approval was by the chief of the subsection,
rather than the station nuclear safety and operating committee
(SNSOC).

As required by Technical Specification 4.1.1.4.b, the at power
moderator coefficient was measured for each unit within seven effective
full power days of the reactor coolant system equilibrium boron concen-
tration decreasing to 300 ppm. The values reported by the licensee
were -28.3 pcm/ F for Unit I and -28.9 pcm/ F for Unit.2. These values

! satisfy the specification with no additional testing required.

- Using independently derived equations and the data collected by the
licensee's periodic tests, the inspector calculated values of the
coefficients in good agreement with those obtained by the licensee.

1
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In a step-by-step sense, there are differences between the two periodic
tests, although they ultimately collect the same data. The analysis
procedure, TI 2.10, is keyed to the steps in the Unit 1 periodic test,
and hence, is _not properly keyed to the Unit 2 periodic test. Although
the differences should not confuse an experienced analyst, effective
analysis of .the data might be delayed if attempted by a less
experienced person.

At the exit interview, station management made a commitment to make the
two periodic tests and the task instruction for analysis fully
compatible by March 31, 1985. (Inspector followup item 338/339/
84-37-01: 1/2-PT-13 and NFO TI-2.10 to be fully compatible by
March 31, 1985.)

c. Control Rod Operability Tests

Technical Specification 4.1.3.1.2 requires that each control rod shall
be moved at least ten steps in one direction every 31 days. Review of
1/2-PT-17.1 for the period January to August 1984, revealed that the
test had been performed weekly in that period except when the reactor
in question was shutdown.

d. ' Records of Periodic Tests

For those periodic tests performed routinely or as part_ of a post-
refueling test program, a complete test package was available on site
if the tests were analyzed on site. For the core performance tests,
which are analyzed offsite, station records usually consist of the
completed copy of the PT used to obtain the data.and a letter from the
offsite office reporting the results of their analysis. The methods of
analysis and analysis work sheets are not part of station records.
(When requested by the inspector, nuclear fuel operations personnel
were prompt in sending specific analysis procedures and work sheets for
review. Nevertheless, the delay between identifying a need for a
record and having it available for review was much greater than for
those maintained onsite.) This issue was discussed at the exit inter-
view. Station management made a commitment to review the current
practice of maintaining split records of tests, and to reach a conclu-
sion on any need to change their practice by December 31, 1984.
(Inspector followup item 338/339/84-37-02: Review current practice of
maintaining split records of certain periodic tests.)

7. Licensee Event Report Followup (92700)

-(Closed) Licensee event report 338/84-012: Positive moderator temperature
coefficient. In addition to the information discussed in paragraph 5.b of
this report, the inspector reviewed the following documents:

i

* Nuclear Fuel Operations Subsection Task Instruction Number 2.6
(TI-2.6), Control Rod Withdrawal Limits.

u
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Plant Memorandum to Unit 1 Shift Supervisor from Reactor Engineer,
Subject: MTC Rod Withdrawal Curve, dated September 26, 1984.

The withdrawal limit curve included with the LER was also furnished to the
Unit 1 operating staff. That curve was prepared by the offsite organization
using TI-2.6. The inspector used TI-2.6 and the licensee's data to generate
the curves independently. The results obtained were straight-line curves
with positive slopes, and not the zero slopes reported. Discussions with
the offsite supervisor revealed that negative slope curves had been
anticipated on theoretical grounds and had been obscrved in the past. He
expressed an opinion that the small differences in the measured positive and
negative coefficients had led to an anomalous result. He stated further
that zero slope lines were felt to be less confusing than positive slope
lines to operators familiar with negative slope relationships. Finally, the
withdrawal limits did not encroach up the insertion limits imposed by
technical specification figure 3.1-1, and hence, the latter had not been
shown on the curves generated.

Members of the operating staff stated they were confused by the curves
supplied with the LER, but that the confusion hao been removed by the
reactor engineer's memorandum of September 26, 1984. In the inspector's
judgement, the memorandum is sufficient guidance to avoid operation with a
positive moderator coefficient. Review of the Unit 1 operator's log showed
no record of a boron concentration great enough to produce a positive
coefficient.

8. Unit 2 Containment Integrated Leak Rate Test (CILRT) (61719)

The Unit 2 CILRT was conducted over the period October 13-15, 1984, by
licensee and contractor personnel. From time to time in that period, the
inspector observed the test-monitoring activities in the control room and
held discussions on progress and interim results with test personnel.

The test metnod was that of topical report BN-TOP-1 (Revision 1, dated
November 1, 1972), which was reviewed prior to starting active inspection of
the test.

The licensee reported an acceptable test result and provided the data
necessary for a more intersive, in-office review by the Region II staff.

; Attachment:
Startup Physics Test

Results Sheet

:

(
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NORTH ANNA POWER STATION UNIT 2 CYCLE 4 ,

STARTUP PHYSICS TEST RESULTS AND EVALUATION SHEET |
,

'

AROI Test Description: Isothermal Temperature Coefficient -

Reference Proc No /Section: 2-PT-94.4 Sequence Step No:

II- Bank Positions (Steps) RCS Temperature (*F): 547
Test Power Level (% F.P.): O

Conditions SDA:.228 SDB: 228 CA: 228 Other (specify):
(Design) CB: 228 CC: 228 CD: 228 Below Nuclear Heating

III. Bank Positions (Steps) RCS Temperature (*F):
Test Power Level (% F.P.): O

Conditions SDA: 228 SDB: 228 CA: 228 Other (Specify):

(Actual) .CB: 228 CC: 228 CD: Below Nuclear Heating

Date/ Time Test Performed:

Meas Parameter
IV (Description) (aISO)ARO Isothermal Temp Coeff - ARO

Test Measured Value (aISO)ARO " Pcm/'F (CB= ppm) '

Results
Design Value

(Actual Cond) (aISO)ARO * Pcm/'F (CB* ppm)

(" ISO)ARO = -3.253.0 pcm/'FT
Design Value

(Design Cond) (CB = 1699 ppm)

Reference NE REPORT NO. 385

Dop = -2.12 pcm/*FISO *
V FSAR/ Tech Spec m s-2.12 pcm/*F a

Acceptance
Criteria

Reference TS 3.1.1.4, NE REPORT NO. 385

Design Tolerance is met : YES NO
VI' Acceptance Criteria is met : YES- NO

Comments * A measured value more positive than -2.12 pcm/*F requires
implementation of control rod withdrawal limits.

Completed By: ' Evaluated By:
Test Engineer.

Recommended for
Approval By :

i NFO Engineer
'
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