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i' ~ At the request ~of AP&L,1a' meeting was held on July ~12, 1984 at the NRC
4 ' / offices!1n Bethes'da, 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;11st of attendees is'
L - provided as Attachment'1.- A copy of,the_Vugraphs used in the licensee's

presentation is provided asLAttachment 2.'

p
L Discussion
q

2The 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 thet

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.

'

Thelicenseeandtheircontractors,TechnologyforEnergyCdrporation'(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 indicationLof 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

t" C : primary coolant pumps running with both voided and unvoided coolant. The
-licensee agreed to address this in their next submittal on this subject
matter.
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Future Work

I ?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.-

.

p1sig#d D

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

Attachments:
As stated

'

cc w/ attachments
See next page
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LIST OF ATTENDEES -

Name Organization

T. Enos AP&L
R. Oakley AP&L
R. Rothwell' AP&L
J. Melito AP&L
R. Smith Scandpower

. J. Waring - Scandpower
D. Bell TEC

R. Hedrick TEC ,

G. Pannell TEC

G. Schwenk CPB/DSI/NRR
L. Lois CPB/DSI/NRR
L. Phillips CPB/OSI/NRR
R. Lee ORB-3/DL/NRR
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AGENDA
-

ANO-2. ICC STATUS MEETING

JULY 12,1984

.

P-ll4

BETHESDA, MARYLAND

Introduction T. Enos - AP&L1:30 -

,

Progress Summary- R. Oakley - AP&L-

CPM Scheduling NRC Review T. Enos - AP&L-

Overview of Preliminary Test Results R. Hedrick - TEC-

Adjourn3:30 -
,,
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PURPOSE OF MEETING

<

o UPDATE NRC ON PROGRESS AND IMPLEMENTATION
.

SCHEDULE
.

o DISCUSS PRELIMINARY TEST RESULTS

o DISCUSS NRC REVIEW OF OPERATING SYSTEM

.
e

.

6

.

e

6

+

4

e



..

,a ' .? - -

1'
- KEY MILESTONES COMPLETED

'

TO DATE FOR ANO-2 .

.

o 12/82 NRC ORDER-

o 3/83
'

MEETING WITH NRC-
,-

,

o 4/83 RESPONSE TO ORDER-

.

'

o- 5/83 - SUPPLEMENTAL RESPONSE-
,

o 8/83 ICC PROGRAM PLAN COMPLETED-

^

o 9/83 NRC SER RECEIVED- ,

o 9/83 RESPONSES 'TO SER-

o 10/83 CONFIRMATORY TESTING PROJECT PLAN DEVELOPED-

(CPM SCHEDULE FOR T_' STING) |

o 10/83 CONFIRMATORY TEST PLAN DEVELOPED TO DEFINE-

,

BASIC OBJECTIVES AND PROGRAM ELEMENTS OF THE

TESTING WHICH ARE:
.

*

o 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 3X3 ARRAY OF SIMULATED
,

'

FUEL RODS
.

SUPPLEMENTAL RESPONSE TO SERo 12/83 -

o 12/83 AIR ENTRAINMENT TEST FIXTURE DESIGNED AND '-

CONSTRUCTED

5 PROTOTYPE RGT RODS FABRICATED FOR CONFIRMATORYo 1/84 -

TESTING
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.
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.

7 .. . -
..

.

o 2/84 - FORCED CONVECTION TEST FACILITY (FCTF) .

REFURBISHED
-

o 2/84' - AIR-WATER TESTING COMPLETED

UPPER-HEAD TESTING COMPLETEDo 4/84 -

.o 6/84 IN-CORE TESTING COMPLETED-

QUICK-LOOK REPORTS WITH TEST PROGRAM RESULTSo -

AND PRELIMINARY ANALYSIS DEVELOPED FOR:
,

o AIR-WATER TESTS -

o UPPER-HEAD TESTS

o IN-CORE TESTS

o 6/84 ANO-2 DETAILED DESIGN PHASE INITIATED-
.

| o 6/84 ANO-2 DETAILED DESIGN PHASE PROJECT PLAN-

! DEVELOPED
l

| o 6/84 PROCUREMENT OF LONG LEAD ITEMS. FOR ANO-2-

INITIATED

ANO-2 RGT INSTRUMENT LOCATIONS SELECTEDo 6/84 -

ANO-2 SENSOR LOCATIONS 'ON ROD SELECTEDo 6/84 -

,

'

PRELIMINARY' INTERFACE DRAWINGS FOR ANO-2o 7/84 -

RECEIVED

UPDATE TO NRC ON SCHEDULEo 7/84 -

|*

1

|

.
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OVERVIEW .

OF THE
~

PRELIMINARY RESULTS OF THE.

RADCAL INVENTORY METER
CONFIRMATORY TEST PROGRAM

,

.

:

i

:

! ARK ANS AS POWER AND LIGHT COMP ANY
;

: TECHNOLOGY f or ENERGY CORPOR ATION
'

.
*

1

| s

!
~

JULY 12, 1984

1
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THE CONFIRMATORY TEST PROGRAM
H AD THREE PRIM ARY OBJECTIVES .

e DEMONSTRAT5 THAT THE RADCAL
INSTRUMENT C AN EFFECTIVELY MONITOR
ICC OVER THE ENTIRE REACTOR VESSEL.

e PROVIDE D ATA TO DETERMINE THE
BOUND ARY CONDITIONS ON UN AMBIGUOUS
ICC MONITORING PERFORM ANCE - R ATE
OF INVENTORY LOSS (BLOWDOWN) - R ATE
OF INVENTORY GAIN (REFLOOD).:

.

e PROVIDE D ATA TO SELECT THE OPTIMUM
i SENSOR TYPES AND ARR ANGEMENT FOR
| ANO-1 AND ANO-2.
t
I

|

*

'i

k
*

i 30357A31

<

.

\
i

*

f

i

!
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'

|
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THE PRIMARY OBJECTIVES WERE
ACCOMPLISHED IN A THREE PH ASE ~

TEST PROGR AM

e AIR W ATER TEST SERIES
ATMOSPHERIC CONDITIONS
B ASIC RESPONSE D AT A -

M ANOMETER TESTING

e UPPER HEAD TEST SERIES i

PWR INITI AL CONDITIONS

UPPER HEAD CONFIGUR ATION
STEADY STATE TEMPER ATURE
AND FLOW D ATA

BLOWDOWN AND REFLOOD
TR ANSIENT D ATA

*
>

.

e IN-CORE TEST SERIES
PWR INITI AL CONDITIONS'

FUEL L ATTICE CONFIGUR ATION

STEADY STATE TEMPER ATURE AND
,

| FLOW D ATA
'BLOWDOWN AND REFLOOD*

,

! TR ANSIENT D ATA

:
-

30357A32

. _ . _ _ _ _ _ . . _ _ ._ __ _ _ ..__. ._ .. _ _ _ ._ _ _, _ . .._ _ _ . _ _ _ . _ _ , . _ _ . _ _ _ _ , _ _ _ .
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Pro,totype Sens:r Designs Used in Upper Head Tertr, , *
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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

4

.
e

30357A33
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Table 2-; ..
.

5tseW4Y OF UPPER HEAD pfl0BE SENSOR JIARANG4ENT

.

(5 - Slens. F - fast, $U - Sigasture et uncoveryl
.

.

.

Acd 2 Rod 3 Had 4 Red 5

Approminate Approulmete 7ppromleste Approulante Appresleete

Hot Junctica Cold Junctica Gas Gap Col 4 Junctlen Cold Junction Gas Gap Cold Junctlee Gas Gap

Upper Hood Elevation * Sensor Elevetlan* Length Sensor Elevetlene Senser Elevatione length Sensor Elevetlena Length

i SundIn Level tit) Type tit) (la) Type (ft) Type. (ft) (lan Twee (ft) (la)

! G 13.600 5 13.102 1.25 F 13.102 $U 13.433 1.00 50 13.767 1.25

,

f 11.544 5 11.046 1.25 f 11.046 f 11.046 NA SU |1.781 1.25 7
-:

) E 9.463 5 8.965 1.00 f 8.965 5 8.965 1.00 SU 9.630 1.00

O 7.409 5 6.911 1.00 f 6.911 SU 7.282 1.00 SU 7.576' l.00'

C 5.350 5 4.832 0.75 f 4.832 f 4.832 NA SU 5.497 0.75
.

*

O 3.253 5 2.755 0.75 F 2.755 5 2.755 1.00 su 3.420 0.75'

4

C2ero Is the centerline of the stelatess steel bundle ground plate.
'

.
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2-12

.

20 # 2 20 # 3 20 # 4 MD # 5
-

LEVE( SLOW FAST MIXED SIGNATURE OF (MC0VERY (SU)

C.J.
G 160.05 *

158.99 ", 5 98 C.J. 159.85
-

r

( 5.98 C.J.
C.J.

C.J.F 138.50 n
h 2.00

.

5. 98136.62 ''136.31 5.98 Fast ua
5.98 J L C.J. * * * 136.16

~~

9 C.J. -

,

- - C.J.
E 2.00,r

113.56
11{

. n 5.98 111.563 .

n -- C.J.
u 2.00

90.87 90.91
5.98 90.81 5.98 88.94D "
C.J. "

2 _ g,g, s,y, 2.M
C.a.

'

-- C.J .

a u 2.0068.31

_:LkJ 67.87 ^C 5.98 64.06,

n
JL C.J. Fast 5.98

L C.J.,

-
,

45.89 T **
5.98 44.62" ,r 2.00

8 2.- C. J . 5.98 41.31 42.67
C.J. Slow t 5. 98

. Y-. C. J .

.
. .

NOTE: Figure not to scale. All 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.

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

Figure 2-6. Relative positions of the upper head bundle sensors.
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-
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NOTE: Figure not to scale. All levels are centerline of hot junction.
Absolute thennocouple located at cold junction (C.J.)

Zero elevation is centerline of stainless steel ground plate.,

| All dimensions are in inches.
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