Nuclear Operating Company

South Teas Progect Electric Generating Station PO Box 289 Wadswerth, Teas 77487

NOC-AE-0017
File No.: G03.03
{OCFRS0

U. §. Nuclear Regulatory Commission
Attention: Document Contror Desk
Washington, DC 20555-0001

South Texas Project
Units | and 2
Docket Nos. STN 50-498, STN 50-499
Results of Control Red Testing in Response to NRC Bulletin 96-01

References: 1) NRC Bulletin 96-01 dated Mar<h 8, 1996, “Control Rod Insertion Problems”
2) Letter from T. H. Cloninger to the U. S. Regulatory Commission dated April

4, 1996, “Response to Nuclear Regulatory Commission Bulletin 96-01,"
(ST-HI .-AE-5333)

Attached are the South 'Jexas Project's results for

Unit 1 end of Cycle 7 (hot, full flow) rod drop testing performed on Septem* r 13, 1997
(Attachment 1),

Unit | beginning of (", le 8 (cold) rod drop testing perfoimed on September 28, 1997
(Attachment 2),

Unat 1 beginning of Cycle 8 (hot, full flow) rod drop testing performed on October 3,
1997 * Attachment 3); and

Unit 1 Spent Fuel Pool fuel assembly drag testing performed in july 1997 (Attachment 4)

Unit | tripped from full power on November 10, 1997 with a cycle burnup of 1220
MWD/MTU. All control and shutdown rods fully inserted to rod bottom following the reactor
trip

A core map 1s provided in Attachment 5 to assist in understanding the test data
provided. In addition, Attachment 6 is provided to show the current Jnit | specific core
design data

Attachment 7 is the South Texas Project’s Units | and 2 restart evaluation criteria for

any rad drop testing performed from now until the end of June, 1998
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A chronological history of correspondence regarding NRC Bulletin 96-01 and
subsequent testing between the South Texas Project and the Nuclear Regulatory Commission
is provided in Attachment 8.

If you have any questions regarding this subject, please contact Mr. R. F. Dunn at
(512)972-7743 or me at (512) 972-7795.

>0
D A Le
Director,
Nuclear Fuel and Analysis

kaw

Attachments:
. Unit | September 13, 1997, End of Cycle 7, Hot Rod Drop Test Results
- Unit 1 September 28, 1997, Beginning of Cycle 8, Cold Rod Drop Test
Resuls
. Unit I Qctober 3, 1997, Beginting of Cycle 8, Hot Rod Drop Tes* Resuits
Unit | Fuel Assembly Drag Test Results
Core Map of Control Rod Locations
. Unit 1 Cycle 8 Core Design Data
7. Units 1 and 2 Incomplete RCCA Insertion Evaluation Criteria
8. ~.C Bulletin 96-01 Correspondence Table
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Ellis W. Merschoff

Regional Administrator, Region IV

U. S. Nuclear Regulatory Commission
611 Ryan Plaza Drive, Suite 400
Arlington, TX 76011-8064

Thomas W. Alexion

“roject Manager, Mail Code 13H3

U. 8. Nuclear Regulatory Commission
Washington, DC 20555-0001

David P. Loveless

Sr. Resident Inspector

¢/o U. S, Nuclear Regulatory Comm.
P.O. Box 910

Bay City, TX 77404-0910

J. R. Newman, Esquire
Morgan, Lewis & Bockius
1800 M Street, N.W.
Washington, DC 20036-5869
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Jon C. Wood

Matthews & Branscomb

One Alamo Center

106 S. St. Mary's Street, Suite 700
San Antonio, T™ 78205-3692

Institute of Nuclear Power
Operations - Records Center
700 Gallena Parkway
Atlanta, GA 30339-5957

Richard A. Ratliff

Bureau of Radiation Control
Texas Department of Health
1100 Wes: 49th Street
Austin, TX 78756-3189

C. R. Crisp/R. L..Balcom
Houston Lighting & Power Co.
P. O. Box 1700

Houston, TX 77251

Central Power and Light Company
ATTN: G. E. Vaughn/C. A. Johnson
P. O. Box 289, Mail Code: N5012
Wadsworth, TX 77483

U. S. Nuclear Regulatory Commission
Attention: Docutnent Control Desk
Washington, D.C. 20555-0001
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Lnit 1 September 13, 1997 End of Cycle 7, Hot Rod Drop Test Results

Rod drop time testing was performed on all 57 control rods. The plant was in Mode 3 with
the Reactor Coolant System temperature greater than 561°F and four reactor coolant pumps
running. Three rods stopped at 6 steps from rod pbottom based on Digital Rod Position
Indication (N-9, M-8, and F-10)*, three rods stopped at 12 steps from rod bottom (C-9, F-8,
and K-8)**, one rod stopped between 23 and 30 steps from rod bottom (C-7)***, and all
other rods fully inserted. The average rod drop time was slightly higher than previous testing
performed this cycle, and the test data showed a notable dashpot entry time increase of 0.22
seconds at core location C-7 since the last rod drop test performed on Jure 28, 1997. Test
results satisfied all Technical Specification and safety evaluation limits during the test.
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Unit 1 September 28, 1997 Beginning of Cycle 8, Cold Rod Drop Test Results

Rod drop time testing was performed on all 57 control rods. The plant was in Mode 6 with
the Reactor Coolant System temperature approximately 100°F, 10 reactor coolant pumps
running, and the Reactor Coolant System water level at the vesszl flange. All rods fully
inserted to rod bottom. Rod drop times were comparable to lest cycle’s te<t/»g performed at
this condition. Test results satisfied all Technicai Specification and safety evaluation limits
during the test.
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Unit 1 October 3, 1997 Beginning of Cycle 8, Hot Rod Drop Test Results

Rod drop time testing was performed on «ll 57 control rods. The plaut was in Mode 3 with

the Reactor Coolant System temperature greater than 561°F and four reacior coolant pumps

runnii'g. All rods fully inserted to rod bottom. Rod drop times were comparable to last

cycle’s testing performed at this condition. Test results satisfied all Technical Specification
nd safety evaluation limits during the test
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Unit 1 Fuel Assembly Drag Test Results

Drag testing of once-burned Unit 1 Cycle 8 rodded fuel assemblies was performed in the
Spent Fuel Pool prior to the 1RE07 refueling outage in July 1997. Drag testing was
performed using a new control rod with the control rod being inserted and withdrawn in the
host assembly while recording drag daza from a calibrated load cell. For the assemblies below,
there was minimal drag above the dashpot. The drag force data was transmitted to
Westinghouse for a cycle-specific drag-work analysis. The results of the analysis are shown
below. The criteria used for excessive drag w.. 2500 inch-pounds, and is based on fuel
vendor recommendations (reference WCAP 14802, “GroBow, F/A Growth, and Guide
Thimble Bow Model”).

- Lnit L Thimble Tube Drag Testing in Spent Fuel Pool
. in-1bs)
Fuel Assembly | Messured | Expected | Expected
BOC-8 Cycle 8 EOC-8
increase g2
oGk G RGN URE Bl Ml
AO2 .]..1015 376 ..]...1391
AD6 10 1 3% 1 166
AOR » 1387 452 1 1809
Al3 1.8 w2 I
A 1. 1 376_..)....1816
AN 71 a8 1165
Ad0 1015 l8, 1. 1391
A 1. 1098 § &3 1 19%0
e G RES e o WG R W
AS3* ...}...1100 58 . e B 1 §
AE'. a1 550 BER s B BNE 1
Ab4r 1100 772 1872

*Not loaded in the Unit 1 Cycle 8 core
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Core Map of Control Red Locatious
R P N M L K J ] G F E D C B
1
2 SA K C B SA
3 sD SB SB sC J
4 SA D SE D SA
5 sC A A sD
6 B C 1 o B
i
? SB SB
6 o SE A Bu—— A SE -
9 SB SB
10 B C A s l B
" sD A A sC
. ,
2 SA D SE R SA
13 SC SH SB sD
" SA B C B SA
15

SA - Shutdown Bank A A - Control Bank A
SB - Shutdown Bank B B - Control Bank B
SC - Shutdown Bank C C - Control Bank C
SD - Shutdown Bank D D - Control Bank D
SE - Shutdown Bank E
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Unit 1 Core Design Data
Unit ] Cycle 8 Fuel Burnup Data

Core  Fuel | BU | BU | Core | Fuel | BU | BU
CycleB/U-* -89 | 185‘ CycleB/U-* | %0 | W

: e SOWDMTU) | (O‘VW“) NDMTU

D2 [ K0 | o0 | 158 | TEST KIS | 00 243
B-12 | K37 1 .00 1 189 i IEIIIK3 i 00 i 243
N-14 | K4 | 00 1 189 I TLAL I KIT] 00 D
o4 [ B8 1 00 1 138 1 143 ¥ 900 | M3 |
B4 [ KQ 1 00 i 159 i 1 H6 | Ae | .....“ 3 ). B9

B4 K | 00 | 187 | :

L IR0 88 1 158 | 1IN

M K8 ) 00 | 189 |

03 | K] 00 T u3 |
N EN RE"mE N
NI I EB ] 00 | 3 | Tre6 KM 00 | 3210 |
LI IR0 00 1 M3 1 I REIENT 00 | 09
G-13 | KM | 00 | 243 | ~TRI4] KT 00 | 209
NSO I KO 1 00 1 M3 | TPI0  KeST 00 | 209
LLL i Ew ] op 1 M3 1 TRITESNI 00 | W9
BB BERTREEBE TR ERERE TRE sEm TN W
CHIES ] 00 | 1 | T8 i®00] o0 | 23
L3 | KM | no H-14 |
ST xm] o0
E13 KIS 00
L3 T T Y

M8 | KO | 00 48 | THa A3 1S 1278
* EOC bumup assumes no coastdown cperations

_ Unit 1 Cycle 8 Rodded Fuel Assembly Data (14 foot active fuel)

,. "K' Region V+ P+ Assemblies
10 Inconel gnds | 2 Inconel mp/bo(tom grids, | inconel debris protecuo..

. —— SR

“Zmaloy-d gmde mbes LlRLO"'gmde tubes R

Guide tube ID (nb(we du hpon = 0 450 mches _Guide tube ID (above dashpo() = 0 442 mches o S
Guide tube ID (dashpot) -+ 0.397 inches _Guide tube ID (dashpot) = 0.397 inches
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Units 1 and 2 Incomplete RCCA Insertion (IRI) Evaluation Criteria
for

Rod Drop Testing Performed through June 1998

Delta Rod Drop Time (Rod Drop Time Increase Since Last Test)
Tech Spec Limit Review Limit Immediate Restart Limit

not applicable < 0] sec < 0.1 sec 26

Rod Drop Time (Technical Specification 3.1.3.4)
Tech Spec Limit Review Limit Immediate Res art Limit

< 2.8 sec < 2.0 sec < |.8sec

Shutdown Margin (Technical Specification 3.1.1.1) - A ble for no-load Tavg*

Safety £valuation (SE) Limit Review Limit Immediate Restart Limit
Category | 56 RCCAs < | ] steps 12 RCCASs < 6 steps No IRI
Category 2 20 RCCAs < 16 steps IRCCAs < 12 steps No IRI
plus
6 RCCAs < 6 steps
Category 3| 12RCCAs<22steps | | ROCA < I8 steps No IRI
plus
6 RCCAs < 6 steps

*All Shutdown Margin limits assume the highest reactivity worth rod is fully withdrawn. Refer to USQEs
97-0033 (Umic | Cycle 8) and 97-0102 (Unit 2 Cycle 6) for further category details. Rod positions for the
Review and Immediate Restart limits are based on DRPI indication and account for DRPI system
uncertainty (% 4 steps).
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Actions Based on Incomplete RCCA Insertion Condition
Uriteria*** Actions
1. Startup Unit
Case | ALL Immediate Restart Limits met. 2. No additional short term actions
3. Communicate results to the NRC
1. Startup Unit
ANY Immediate Restart Limit NOT met, 2. Review data and evaluate reducing the
Case 2 - burnup interval prior to the next rod
. drop test. Evaluate revision of shutdown
ALL Review Limits met margin calculations. Complete within
2 weeks after startup.
3. Communicate results to the NRC
ANY Review Limit NOT met, 1. Brief NRC of test results and any
Case 3 but planned actions prior to restart
ALL Safety Evaluation Limits met 2. Startup Unit
1. Evaluate data and revise the Safety
Case 4 ANY Safety Evaluation Limit NOT met Evaluation or reconfigure reactor core
2. Inform NRC

***Criteria applies to Rod Drop Time limits and a single Category of Shutdown Margin limits.
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DATE TO FROM _SUBJECT LETTER #
March 8, 1996 All Licensees | NR(" NRC Bulletin 96-01 "Control Rod
Insertion Problems”
April 4, 1996 NRC STP Response to NRC Bulletin  96-01 ST-HL-AE-5333
R (T_H. Cloninger) Control Rod Insertion Problems
June 5, 1996 sTP NRC Public Meeting to Discuss Incomplete
Control Rod Insertion i
July 3, 1996 NRC sTP Results of Control Rod Testing in | ST-HL-AE-5408
(D. A. Leazar) Response to NRC Bulletin 96-01
November 27, 1996 | NRC STP Results of Fuel Assembly Testing In | ST-HL-AE-€516
(D. A. Leaz-r) Response To NRC Bulletin 96-01
April 23, 1997 NRC STP Results of Coutrol Rod Testing In | ST-HL-AE-5605
(M. A. McBurnett) Response To NRC Bulletin 96-01
June 11, 1997 NRC STP Results of Unit 2 Co.trol Rod Drop | ST-HL-AE-5654
(D. A Leazar) Testing Performed on May 1, 1997 in
Response to NKC Bulletin 96-01
July 23, 1997 NRC STP Results of Unit | Control Rod Drop | ST-HL-AE-5697
(D. A. Leazar) Testing Performed on June 28, 1997, in
Respornise to NRC Bulletin 96-01
November 19, 1997 | NRC STP Results of Control Rod Testing In | NOC-AE-0017
(D. A. Leazar) Response To NRC Bulletin 96-01
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