AUG 17 1984

Docket No. 50-368
Licensee: Arkansas Power & Light Company (AP&L)
Facility: Arkansas Nuclear One, Unit No. 2 (ANO-2)

SUBJECT: SUMMARY OF JULY 12, 1984 MEETING WITH AP&L REGARDING
INADEQUATE CORE COOLING (ICC) MONITORING SYSTEM

Introduction

At the request of AP&L, a meeting was held on July 12, 1984 at the NRC
offices in Bethesda, Maryland. The purpose of the meeting was to discuss
the installation schedule, project status, and preliminary test results
related to the ICC monitoring system at ANO-2, A list of attendees is
provided as Attachment 1. A copy of the Vugraphs used in the licensee's
presentation is provided as Attachment 2.

Discussion

The licensee indicated that they still intend to install the ICC monitoring
system during the fourth refueling outage even though the outage could begin
as early as February 1985 due to early shutdown of ANO-2 at the end of Cycle
2 and excellent performance of ANO-2 so far in Cycle 3. The fourth refueling
outage was expected to begin in September 1985 when the licensee provided the
NRC staff with the ICC monitoring system installation schedule for ANO-2 in
April 1983. In view of the change in the projected schedule of the fourth
refueling outage, the licensee emphasized that an expeditious NRC review

and approval of the final design report associated with the ICC monitoring
system at ANO-2 was necessary. The licensee indicated that they expected to
submit the final design report by early August and requested that the NRC
staff review and approve it by early October. The staff indicated that an
expeditious review would be afforded this project.

The licensee and their contractors, Technology for Energy Corporation (TEC)
and Scandpower, presented results of the preliminary test which appeared to
indicate that the proposed ICC monitoring system would provide the plant
operator with a clear indication of the approach to ICC and a valuable in-
dication of the effect of the recovery measures. However, it appeared that
the licensee had not addressed the behavior of the ICC monitoring system with
primary coolant pumps running with both voided and unvoided coolant. The
licensee agreed to address this in their next submittal on this subject
matter,



Future Work

The licensee has not completed the final design report. Once this is sub-
mitted in early August, the staff will review it in an expeditious manner

to support installation of the ICC monitoring system at ANO-2 during the
fourth refueling outage. It was agreed that more meetings might be necessary
to expedite the review process.

Orignal signed BY:

R. S. Lee, Project Manager
Operating Reactors Branch #3
Division of Licensing

Attachments:
As stated
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See next page
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ATTACRMENT 1

LIST OF ATTENDEES

Organization
Enos AP&L
Oakley AP&L
Rothwell AP&L
Melito AP&L
Smith Scandpower
Waring Scandpower
Bell TEC
Hedrick TEC
Pannell TEC
Schwenk CPB/DSI/NRR
Lois CPB/DSI/NRR
Phillips CPB/OSI/NRR
Lee ORB-3/DL/NRR



ARKANSAS NUCLEAR ONE
UNIT 2

INADEQUATE CORE COOLING SYSTEM
STATUS REPORT

TO

U.S. NUCLEAR REGULATORY COMMISSION

BY

ARKANSAS POWER AND LIGHT COMPANY
TECHNOLOGY FGR ENERGY CORPORATION.

JULY 12, 1984
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ATTACHRENT 2



1:30

3:30

AGENDA

ANO-2 ICC STATUS MEETING

JULY 12, 1984

P-114
BETHESDA, MARYLAND

Introduction
Progress Summary
CPM Scheduling NRC Review

Overview of Preliminary Test Results

Adjourn

n 4 B

. Enos - AP&L
. Oakley - AP&L
. Enos - AP&L

. Hedrick - TEC
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PURPOSE OF MEETING

UPDATE NRC ON PROGRESS AND IMPLEMENTATION
SCHEDULE

OISCUSS PRELIMINARY TEST RESULTS

DISCUSS NRC REVIEW OF OPERATING SYSTEM
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12/82
3/83
4/83
5/83
8/83
9/83
9/83
10/83

10/83

12/83
12/83

1/84

KEY MILESTONES COMPLETED
TO DATE FOR ANO-2

NRC ORDER

MEETING WITH NRC

RESPONSE TO ORDER
SUPPLEMENTAL RESPONSE

ICC PROGRAM PLAN COMPLETED
NRC SER RECEIVED

RESPONSES TO SER

CONFIRMATORY TESTING PROJECT PLAN DEVELOPED
(CPM SCHEDULE FOR T.STING)

CONFIRMATORY TEST PLAN DEVELOPED TO DEFINE
BASIC OBJECTIVES AND PROGRAM ELEMENTS OF THE
TESTING WHICH ARE:

0 AIR-WATER TESTING IN AIR ENTRAINMENT
LOOP FACILITY AT ORNL

o UPPER HEAD TESTING IN FORCED CONVECTION
TEST FACILITY (FCTF) AT ORNL

o IN-CORE TESTING IN FCTF AT ORNL
CONTAINING 3¥3 ARRAY QF SIMULATED
FUEL RODS

SUPPLEMENTAL RESPONSE TO SER

AIR ENTRAINMENT TEST FIXTURE DESIGNED AND
CONSTRUCTED

5 PROTOTYPE RGT RODS FABRICATED FOR CONFIRMATORY
TESTING



2/84

2/84
4/84
6/84

6/84
6/84

6/84

6/84

6/84 -

7/84

7/84

FORCED CONVECTION TEST FACILITY (FCTF)
REFURBISHED

AIR-WATER TESTING COMPLETED
UPPER-HEAD TESTING COMPLETED
IN-CORE TESTING COMPLETED

QUICK-LOOK REPQRTS WITH TEST PROGRAM RESULTS

AND PRELIMINARY ANALYSIS DEVELOPED FOR:

0 AIR-WATER TESTS
0 UPPER-HEAD TESTS
o IN-CORE TESTS

ANO-2 DETAILED DESIGN PHASE INITIATED

ANO-2 DETAILED DESIGN PHASE PROJECT PLAN
DEVELOPED

PROCUREMENT OF LONG LEAD ITEMS FOR ANO-2
INITIATED

ANO-2 RGT INSTRUMENT LOCATIONS SELECTED
ANO-2 SENSOR LOCATIONS ON ROD SELECTED

PRELIMINARY INTERFACE DRAWINGS FOR ANO-2
RECEIVED

UPDATE TO NRC ON SCHEDULE
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OVERVIEW
OF THE
PRELIMINARY RESULTS OF THE
RADCAL INVENTORY METER
CONFIRMATORY TEST PROGRAM

ARKANSAS POWER AND LIGHT COMPANY

TECHNOLOGY for ENERGY CORPORATION

JULY 12, 1984

30387A30



THE CONFIRMATORY TEST PROGRAM
HAD THREE PRIMARY OBJECTIVES

@ DEMONSTRATE THAT
INSTRUMENT CAN EFF
ICC OVER THE ENTIRE
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THE PRIMARY OBJECTIVES WERE
ACCOMPLISHED IN A THREE PHASE
TEST PROGRAM

® AIR WATER TEST SERIES
ATMOSPHERIC CONDITIONS
BASIC RESPONSE DATA
MANOMETER TESTING

® UPPER HEAD TEST SERIES
PWR INITIAL CONDITIONS
UPPER HEAD CONFIGURATION

STEADY STATE TEMPERATURE
AND FLOW DATA

BLOWDOWN AND REFLOOD
TRANSIENT DATA

@ IN-CORE TEST SERIES
PWR INITIAL CONDITIONS
FUEL LATTICE CONFIGURATION

STEADY STATE TEMPERATURE AND
FLOW DATA

BLOWDOWN AND REFLOOD
TRANSIENT DATA

30387A32



3HNLONYL1S 4aOoH



Prototype Sensor Designs Used in Upper Head Tests

RADCAL REFLOOD RESPONSE CHARACTERISTICS
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Figure 2-1. ORNL forced convection test facility schematic.
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UPPER HEAD TEST SERIES

9 TESTS TOTAL

1 STEADY STATE TEST

6 BLOWDOWN TESTS

2 REFLOOD TESTS

30387A33



Teble 2-1
SUMMARY OF UPPER HEAD PROBE SENSOR ARRANGEMENT

(S - Siow, F - Fast, SU - Signature of Uncovery)

Rod 2 Rod 3 Rod 4 Rod 3

Approximate Approximate tpproximate Approximate Approximate
Hot Juaction Cold Junction Gas Gap Cold Junction Cold Junction Gas Gap Cold Junction Gas Gop
Upper Head Elevation® Sensor Elevation® Length Sensor Elevation® Seasor Elevation® Length Sensor Elevarion® Leagth
Sundle Level (1) Type _ UI) Qo) Type __U4B)  Type (D) Ga)  Type U Um
G 13.600 - 13,102 1,2% F 13.102 Su 13,433 1.00 Su 13,767 1.2%
F 11,544 H 11,046 1.23% F 11.046 F 11.046 NA Su nan W8 %
-
[ 3 9.463 S 8,965 1.00 F 8.963 S 8,965 1.00 U 9.630 1.00 T
0 7.409 - 6.91" 1.00 F 6.91) Su 1.202 1.00 Su 7,576 1.00
c 5.3% H 4.832 0,75 F 4,832 F 4,852 NA Su 5,497 0.713
L
B 3.253 S 2,755 0.73 F 2.7%5 S 2,755 1.00 Su 3.420 0,75

#7ero Is the ceateriine of the stainless steel bundie ground plate,



15‘.” -

136.31

113.56 =

90.87 —

68.31™

45.89—

NOTE:

5.98
C.J.

5.98
C.Jd.

5.98
c.J .

5.9
C.Jd.

5.98
CQJ.

136.62

113.56 =

”.‘1 -

67.87

“ 062—

Figure not to scale.

2-12

ROD # 4 ROD # 5
MIXED SIGNATURE OF UNCOVERY (SU)
.3,

161.85 =
5.98 S.U. I 2-99 159,85~ -
6.d.

138.50 = C.J.
§.98 Fast :? 2.00
c.J. " 2 1“.16

C.d.
2.00
X R e 5.98 112.56
C‘J' C.J. c J
| 90.91—;[ -
5.98 88.9%4
c.J. S.U. %3"
c.J.
2.00
. 68.03
5.98 64.06 —
c.J. Fast I ‘5:38
c.J'
g-g‘ 41.31 - 42.67 s
il

A1l levels are centerline of hot junction.

Absolute thermocouple located at cold junction (C.J.) in
Rods 2, 3, and 4; and hot junctions in Rod 5.

lero elevation 1s centerline of stainless steel ground plate.
A1l dimensions are in inches.

Figure 2-6.

Relative positions of the upper head bundle sensors.
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m TE-RO2-DE; ROT DIFF. TEMP., ROD 2, LEVEL & CEG. F.)

COMPANY/CONF IDENTIAL
AP&L/TEC TEST UH2201 6-APR-84 BLOWDOWN

240.00

180.00

120.00

80.00

rﬂhf"‘*""‘*/

00 00 150. 00  240.00 00 00  640.00
TIME FROM TRANSIENT START (SECONDS)

Figure 3-13. Response of a slow-type sensor to a medium rate of level fall (1.33 ft/min).

0o

F}D.

c?



(UiW/3) £E°1) L1®J 12A3] JO 2304 wnipaw © 03 JOSUdS A4dA0dun Jo aanjeubys e jo asuodsay -Gi-¢ aunbi 4
: (SONOJ3S) 1YVIS INJISNVYL WOY4 JWIL
00°0%8 00 "08S 00 "0g¥ 00 “0Q¥y 00 00 '0Ove 00 "091 00" !8.@.
B
—— EEEN it o i m
s - RS- . ;-l..r.w
8
2 , -~ o i | IL-m_
8
b » 4 - "«.
8
NMOONC 18 ¥8-4dV-9 1022HN 1S3L J3L/713dV m
CIVILIN3AI ANOJ/ANYJWOD

¢*4 TID U TAIT Y 00 W3l 4410 1oy wo-yo-3L @



“IEETHN 1593 Bupanp z§ pod up sJosuas Mols Jo ~cuodsad ayy Y3M (7) £1-30d pue (§) §£1-30d
$J43Inpsuesy aunssaud |o)Iuasalyip woa) pate|na|ed |aAa| pynby| pasde|{0d jo uos|Jedwo) ‘Q9-§ aanby 4

00 "09S

it t Shwees ) a1 .
8.3. ommse..n.soeocﬁ Sc

83' L S-QIU
8
- Semailindias | P
* gm
Selinpudinte ) m
| / X !
PEERE B g,
: J
/ s § m
rmu(
8

nisiien b . seeees 3 st

usopmoilq * I[EETHN 1803 * 2 poy :
{eaB] paziiomJou Jo uojlouny b 6o Beuodesd NIy pez]{pwJION




Normalized RIM reeponea ae a function of normalized laval
Rod 2 , teet UH2201 , reflood

—— a ...... 7 - —

%! 0o ) ab. 00 ab. 00 sb. 00 6b. 00 7b. 00
TIME ( seconds ) «10°

Figure 3-105. Comparison of collapsed liquid level calculated from differential pressure
transducers PDE-T3 (3) and PDE-T7 (7) with the responses of slow sencors in
rod #2 during test UH2201 reflood.
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IN-CORE TEST SERIES

12 TESTS TOTAL

3 STEADY STATE TESTS

5§ BLOWDOWN TESTS

4 REFLOOD TESTS

30357A34




SHROUD BOX
FPS 116 FPS #4 FPS #25
RGT :
PRCBE [NSTRUMENT
ASSEMBLY GUIDE TUBE
TEST
SECTION
OUTLET
FPS #55 FPS #58
EL PIN
SIMULATORS (TYPICAL)
_FPS #12 FPS #64 FPS #57

Figure 4-1.

In-Core Test Bundle Cross Section.

TEST SECTION

=31
E'ﬂ’lﬂsmncy Mountinag Frame

~ Commercial Tape Division/3M




RLI ROD #1 FUEL PIN SIMULATOR

LEVEL Ml T
cJ. +0.209
2.000 SIGNATURE 160.818
G 160. 539 OF UNCOVERY +0.132
+0.416
137.163
F 136. 953 :
4 11 s5.984 SLOW *0.120
+0.421 C.J.
) 4
E 113.937 & 5.984 FAST 113. 561
+0. 240 — C.J. g
D b—C.J. i
2.000 SIGNATURE
91.020 - OF UNCOVERY  g89.987
L i +0.129
c 68.595 X
¥ 5.984 SLOW 66.476
.. +0.119
+0.750
B © 45.095 X "
c.J. %
19.602
+0.108
18.137 LOWER END MEATED
+0. 226 SECTION

NOTE: Figure not to scale. A1l levels are centerline of hot junction.
Absolute thermocouple located at cold junction (C.J.)

Zero elevation is centerline of stainless steel ground plate.
A1l dimensions are in inches.

Figur! 3. Relative positions of incore bundle sensors.
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o TE-31288, SHEATH
m TE-RO1-D RGT DI

COMPANY/CONF IDENTIAL/PREL IMINARY

4 APSL/TEC TEST 1C2501 7-JUN-84 BLOWDOWN
; g W
o
8! | '
81»..___.._ %_.. g - e T & i e
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3
|
| MBS LS B

180.00 2 0.00  400.00
TIME FROM TRANSIENT START (SECONDS)
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® TE-31288, SHEATH T.C,
m TE-ROI-D8 RGT DIFF.

COMPANY /CONF IDENTIAL/PREL IMINARY

: APRL/TEC TEST IC2101 22-MAY-84 REFLOOD
8. APRL/TEC TEST 162100 i
l

g -
N

ag 8 i |

. EF_,_-.___,..- -y s ...,_..--.__._T
|

- :f e

; .00 .00 45,00 00 8000
TIME FROM TRANSIENT START (SECONDS) #*10




COMPANY/CONF IDENTIAL/PRELIMINARY

APRL/TEC TEST' IC2101 22-MAY-84

REFLOOD

2b. 00 30. 00 4
TIME FROM TRANSIENT START (SECONDS)

.00
*10°




COMPANY/CONF IDENTIAL/PRELIMINARY

g APRL/TEC TEST- 1C2101 22-MAY-84 REFLOOD
- ’ e P iy

. — ——c»
. 0o thoo  2b.00 3b. 00 4b. 00 3. 00 ab. 00 : 7b. 00
TIME FROM TRANSIENT START (SECONDS) *10




SUMMARY

TESTING COMPLETED - ANO T AND 2
TESTING SUCCESSFUL - ANO T AND 2
FINAL ENGIMEERING PROCEEDING - ANQ-2
MATERIAL ORDERED - ANQ-2

INSTALLATION FOR 2R4 PROCEEDING - ANQO-2
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MEETING SUMMARY DISTRIBUTION

Licensee: Arkansas Power & Light Company (AP&L)

*Copies also sent to those people on service (cc) list for subject plant(s).

Docket File

NRC PDR

L -PDR

ORB#3 Rdg

ORB#5 Summary File
JRMiller
PMKreutzer
Project Manager
OELD

ELJordan
JMTaylor

ACRS-10

NRC Participants




