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INTRODUCTION

This report documents the results of our analysis of noise data recorded at the Susquehanna-2
ooiling water reactor (BWR) at the end of Cycle 4. The most significant result of this analysis is an
estimate of the reactor stabiuity at the particular operating point at which tie data was recorded.
During Cycle 4 the Susquehanna-2 reactor used a full core of Advanced Nuclear Fuels (ANF) 9 by ©
fuel. Previous test data have indicated that the 9 by 9 fuel has little significant effect on the reactor
stability."*

The present experimental program began in 1986 to determine whether loading 9 by 9 fuel
elements could significantly destabilize a reactor. The 9 by 9 fuel has a faster fuel temperature
response (due 1o its smaller thermal inertia) and a smaller (i. e. less negative) void reactivity
coefficient compared to conventional 8 by 8 fuel. A faster fuel temperature response decreases the
reactor stability while a smaller void reactivity coefficient tends to stabilize the reactor. It is not
obvious how these two competing effects would combine to affect the reactor stability, thus, a series
of measurements were made, beginning dunng Cycle 2, © experimentally deiermine the effect of the

9 by 9 fuel on reactor stability.

TEST DATA AND ANALYSIS RESULTS

The test data were recorc. 1 on January 4, 1991 by Susquehanna personnel using the General
Electric Trar sient Analysis Recorder (GETARS) data acquisition system. The reactor was operating at
approximately 64% power with a total core flow of 45.8 M-Ibh. Appendix A lists in detail the
reactor conditions dunng recording. The data, which consisted of average power range moitor
(APRM), core flow, and core pressure signals, were sent in digital form on magnetic tape to the Oak
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Table 3. Reactor conditions, decay ratios, and oscillation frequencies from previous analyses of
Susquehanna-2 GETARS data'?

e Y ———

9 by © elements Power Flow Osciliauon Freq,
Cycle  loaded (%) Date (% of nominal) (MIbMr) Decay Ratio (Hz)
2ATLOY 13 2-NOV- 86 6l 46.7 0.332003 0.3920.02
2SLO) 33 9-NOV-K§ 56 419 0.3720.02 0.3410.02
sTLOY 66 23-JUL-88 60 46.0 0.4840.08 0.4840.04
4TLO) 10 8-DEC-89 63 4.6 0.27£0.07 0.27:0.01

' Two loop operation, minimum recirculation pump speed.
" Single loop operation.
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Figure 1. Power spectral density of APRM-A




APPENDIX A

lest point operating conditions

DESCRIPYION

VAL

AL FLONS In AR AL TENPERATURES IN DEG F)

LE o
L 1398 L8

L 5331 ' ¥

L AN

L S
L0100
L3

02
Fura
FFy
DFEC
wrl

w2
WFT2
wrel
WFSe
L] Ab 3
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L
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NBTSS
BT

TOTAL CORE FLOW USED IN K.0,
ACTIVE/TOTAL CORE FLOW FRAC
PLACTOR PRESSURE (PSIA)

CORE THERMAL PONER (W1)

CORE [MLET SUBCOOLIME (BTU/LK)

CORE EMERSY |NCREMENT (maY)

AR REABINE(A) -0 01 (IPWR)
APRN READINS(L) D 02 (W)
PRE READING(E) O 03 (DWR)
APRY READING(D)-Ca 04 (IPWR)

APRA READING(D) O 05 (D)
APRN REABING(F) - 06 (IMWR)
CTP CALC, (04T BLs | -APRN)
REACTOR CORE PRES, 0P (PEID)
CRD FLOW (RLMVWR)

CLENRP LOOP FLON (RLAWR)
CLENRP LOOP 10ET TEW (BEOF)
CLENP LO0P EXIT TEWP (DEDF)
REACTOR WATER LEVEL (INDNES)
REACTOR STEMN FLOW

ROSE GOMEMATOR POMER (M)
PV OFLOW A/WRNTE MR (L)
FYFLON BoTE M (L)
F¥FLON ChuMTd M (LB
RECIRC PUWP & PONER (W)

RECIRC PUWP 3 PONER W)
FEEDGATER FLOW» & (MLB/WR)
FEEDNATER FLON: B (ML)
FEEDMATER FLON: C (RLAR)
6 TEP | e & (W)

Y OTFWP | MMy R (OFRE
FU TOP 2 0RNEY § (L)
FW TENP | RN © (DEB)
PV TEW 2 BRDON C (DE/)

6

- —

45,814
£.50000
%.20
7.4
37,523

Q.59
o). 562
02.87%
u‘m
83,612

83,475
63,062
0 00000
LN
0. 31594601

0.104%
260,27
8.7
3%.01%
8.2419

m.%
1.73%
271463
216099
0. 20172

0.26872
LN
S

-

-t

347,45

"
05,07
184,79
345,04
344,37



NRFSI8KD RECIRC FLON: &1 (/W) L.an

WFSIIK] RECIRC FLOM: 42 (/W) 49459
Lo RECIRC FLOW: B1 (RD/WR) o4
B San RECIRC FLOW: B2 (/W 65013
LA RECIRC TEWP) A1 (DEBF) .0
w82 RECIRC TEWP, 2 (W) ISR
L RECIRC TEW: B1 (DEGF) 08,41
TS RECIRC TOW: 02 (DEWF) 508 .
1ML GEMERATOR DMERSY [NCR. (WME) 5.002
W—————_m TR

* +

¢ UT0 INPUTS AMD SCAM DATA EDIT FOR SUSOUEWAMNS-?  +

+ +

-

W OR DESCRIPTION AL
POINT 1D (AL FLOWS Id LB/ AL TENPERATURES 1n DEG F)
WIS CORE FLOW FROM FUMCTION F4 43,810
KFI1 VT FRON J.P. O 1INPUT (LD/WR) .81

W0 TOTAL RECIRC FLOW ISRYS )
WIFLAG CORE FLOW FLA® 2., 0000
1o CONTROL ROD DEMSITY 0. 3493701
ECROSYH

CONTROL ROP SYWETRY FLAG L 0000C



tLPRE READINGS - UNCALIIRATED  FOR SUSQUEN WA
PROCLSS COMPUTER COORDINATES
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