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PUBLIC SERVICE ELECTRIC AND GAS COMPANY
HOPE CREEK PROJECT

SAFETY EVALUATION
—_———————————————

No. PSE~SE-Z-024

DELETION OF TIP UNCERTAINTY, TEST NUMBER 16
Gl NN 418

PURPOSE

The purpose of this Safety Evaluation is to document the
results of the evaluation performed to ensure that the
deletion of Test Number 16, TIP Uncertainty, will not
adversely affect reactor safety.

SCOPE
The scoce of this Safety Evaluation is the adequacy of

Hope Creek's power ascension test program as it concerns
the testing of the traversing incore probe (TIP) system.

REFERENCES

) Regulatory Guide 1.68, Revision 2, August 1978

2. Hope Creek Final Safety Analysis Report (FSAR),
Chapter 14

3. General Electric Startup Test Specification,
23A4137, Revision 0

DISCUSSION

Regulatory Guide 1.68 (Revision 2, August 1978), Appendix
A, paragraph 5.y requires that the incore neutron flux
instrumentation be calibrated as necessary and proper
operation verified. The ability of the TIP system to
obtain flux traces is demonstrated during power ascension
testing of the process computer. Test Number 16, TIP
Uncertainty, determines the uncertainty of TIP system
readings at several reactor power/flow conditions. It is
proposed that Test Number 16 be deleted.

Total TIP system uncertainty is composed of a geometric
component and a random noise component. The geometric
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component is due to off-center placement of the TIP tube
within the LPRM instrument tube, bowing of the instrument
tube, and water gap dimensional variations.

The random noise compcnent is due to electronic noise in
the TIP circuitry and boiling noise in the reactor.

Total TIP uncertainty is obtained directly in Test Number
16 by comparing TIP traces taken at symmetric core
positions. The random noise component is measured by
making repeated TIP runs at the common instrument tube
location with each detector. The geometric component is
calculated by statistically subtracting the random noise
component from the total TIP uncertainty.

Measurements of TIP uncertainty during power ascension
testing at previous plants have always been well below
the acccptance criterion of 6.0%., TIP uncertainty data
from several recent plant startups (Attachment 1)
illustrate this point. This data includes results from
two different types of TIP detectors. Specifically, data
from Leibstadt is from a gamma TIP detector. All other
data is from a thermal neutron TIP detector. The average
values of geometric, random noise, and total TIP
uncertainty from these plants are 1.85%, 1.02%, and
2.17%, respectively. Only one plant measured a total
uncertainty of greater than 3.2% (Kuosheng, at Test
Condition 3 which was subsequently reduced after
correcting alignment errors in TIP axial positioning) and
the highest total uncertainty measured at 100% power
(Test Condition 6) was 2.65%,

Results from special tests of gamma TIP detectors at
Edwin I. Hatch Nuclear plant (Attachment 2) indicate that
use of the gamma TIP detectors reduced the core average
nodal power asymmetry (which is TIP uncertainty plus
actual core flux asymmetry) by about 33%. Hope Creek
will be installing gamma TIP detectors. At other plants
which have installed prototype or pilot production gamma
TIP systems, the reduction was between 11% and 56%,
Improvements in the minimum critical power ratio of 5%
are typical following gamma TIP installation.

CONCLUSION

Because total TIP uncertainty at plants using thermal
neutron TIP detectors has always been well below the
acceptance criterion of 6% and because Hope Creek will
us2 gamma TIP detectors which further reduce TIP
uncertainty, Test Number 16, TIP Uncertainty, can be




deleted. This will not adversely affect any safety
system or the safe operation of the plant. An unreviewed
safety question does not exist and no changes to the
Technical Specifications are required.

DOCUMENTS GENERATED

None

RECOMMENDATIONS

Revision to Hope Creek's FSAR and startup test procedures
shall be made to reflect the deletion of Test Number 16,
TIP Uncertainty, as discussed above.

ATTACHMENTS

| I TIP Uncertainty Startup Data

. EPRI Report NP-540, Special TIP Detector
Measurements at Edwin I. Hatch Nuclear Plant, Unit
1, Prior to End of Cycle 1
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HANFORD-2, TC3
HANFORD-2, TC6
LASALLE~1, TC3
LASALLE-1, TC6
LEIBSTADT, TC3*
LEIBSTADT, TCé6*
FUKUSHIMA-6, TC3
FUKUSHIMA-6, TC6
CHINSHAN-1, TC3
CHINSHAN-1, TC6
CHINSHAN-2, TC3
CHINSHAN-2, TC6
CAORSO, TC2 (25%
CAORSO, TC2 (43%
CAORSO, TC3 (53%
CAORSO, TC3 (49%
CAORSO, TC6 (97%
CAORSO, TC6 (97%
KUOSHENG-1, TC3**
KUOSHENG-1, TC6

AVERAG

POWER)
POWER)
POWER)
POWER)
POWER)
POWER)

SUSQUEHANNA-1, TC3
SUSQHEHANNA-1, TC6
SUSQHEHANNA-1, TC6

E

ATTACHMENT 1

TABLE

1 - TIP UNCERTAINTY STARTUP DATA

GEOMETRIC RANDOM
2.87 1.42
1.80 1.43
1.24 1.18
2.16 1.54
2.55 0.68
1.57 0.83
1.50 1.00
1.30 1.10
2,51 1.21
2.40 0.61
1.20 0.88
0.98 0.59
1.40 1.14
1.60 0.98
1.97 0.95
1.37 1.10
2.29 0.73
2,21 0.94
4.80 0.78
2.17 0.86
0.78 1.46
1.08 1.08
0.90 1.08
1.85 1.02

TIP UNCERTAINTY (%)

** TIP aunial positioning was incorrectly aligned.

TOTAL

3.20
2.30
1.71
2.65
2.64
1.78
1.80
1.70
2.79
2.48
1.49
1.14
1.81
1.88
2.19
1.7€
2.40
2.40
4.86
2.33
1.66
1.53
1.41

2.17

* Leibstadt has gamma TIP detectors, all other plants have
Thermal Neutron detectors.
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SPECIAL TIP DETECTOR MEASUREMENTS
AT
EDWIN I. HATCH NUCLEAR PLANT UNIT 1
PRIOR TO END OF CYCLE 1
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FOREWORD

Power distributions In operating bolling water reactors (BWA s) are calculated by
the process computer using information from lraversing in<ore probes (TIPg)
The current TIP gysiem design consists of ionization ehambers sensitive to=e
the’mal neutron tissions These detectors indicate power asymmaetrias for core
focations where the actual power distribution is thought to be symmetric. The
indicated asymmelries can be attributed (0 sensitivity of the detector response to
water gap variations and cetector positioning These indicated asymmaetres can
result in conservative thermal-hydraulic limits which tend to reduce reactor
operating texibility -

With the encouragement and cooperation of Georgia Power Company and Southem
Company Services @ cooperative research eon was deve 'oped by Genersl Eiactne
Company ana EPR! as an extension of AP 130. Nuclear Reastsr Core Banchmark
Data Tocarry outthisresearch effor, & series of measurements was paformed at the
Hatch 1 Nuclear Power Piant prior (o the end of Cycle 1 @nd dunng the retueling
ovlage which followed The measurements consisied of 1. tests with three d¥erent
types of traversing incore probes, and 2 gamma scans o determine both fue! md
and bundie power Aistridutons at the end of Cycie 1. In the measuraments with the
vanous TIP s expenments were conducted with both fast neutron and gamma sens-
Ove JeleCIOrs 10 50@ I @ither of these wou/d De less sensiive to geometric varnabons in
the water gaps between BWR fuel bundles The gamma scans were performed in
order 1o obiain detailed bundle power measurements These were needed to ben.
chmark caiculations with the TiP data collected from the three types of detectors. The
gamma scan results were aiso needed 10 eniarge the data base for gualficaben of
ruciear ana.,s ; methods

Similar gamma scans were conducted at Quad Cities 1 Nuciea’ Power Station in
January 187€. These are reported in EPRI NP-214, Gamma Sca~ Measurements at
Quad Cities Nuclear Power Station Unit 1 Foliowing Cycle 2. As i/ aporoached the
end of Cycle 2, the Quac Cities reactor was operated in an ali-rods-out condition.
The Hatch 1 core had a substantial inventory of control rods at the end of its firgt
cycle. Hance, these data will provigde @ more severe test of the nutloar analysis

methods.

The measurements with the specie! gamma. therma/ neutron. and fas’ neutron sengh
tve TIP s are reported heren A second repon (NP-811) wili conta ~ resuls from the
fus! rod and bundie gamma scans. Athird report (NP-581) will conta » compansons of
bundie powers inferred lrom Doth the gamma sensitive TIP and thermal neutron
sengitive TIP with those deduced from the gamma scan data Fina’, a fourth report
(NP-582) will document core design and operaling data for Hateh 1 dunng Cycle 1.
This last report (3 intended for use Dy those who wish to mode! the Hatzh 1 0peratng
h:story for qualification as a test of nuciear analysis methods

Robert N. Whitese/

EPR! Project Manage

Wifiv



ABSTRACT

This repon presents results. conclusions, and o scussion of a special TiP (Traversing
In-Core Probe) test performed at the Match 1 reactor. The purpose of the test was
o provide power distribution Gata to support reso’ution of the apparent thermal
neutron TiP asymmetry problem @Nna to provide vetailed qualification data for
Process computer programs and BWAR core anaiysis methods

Fuli-core power distribution data were obtained wsing three General Electric tes!
Ootectors, i.e, thermal neutron TIP (standard production TIP), gamma TIP, and a
fast neutron TIP. Apparent asymmetries measured with the gamma TiP were
factor of two lower than asymmetries Indiceted by the thermal neutron TiP
Although the aata analysis inelud ng gamma scan evaluatior i not complete. the
gamma detector appoars 10 be a euitadic replacomant for the tharmal neutron
catector

Data obrained for the fast neutron dotoe or were extremel'y noisy and of limited
ueeluinoce in tho ana'yeie of thic detectore porformance. Mowever, the fast
neutron gata g:d indicate both 8 higher asymmetry and a higher cependency on
void fraction than the gamme TIP
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Power distributions calculated Dy the process compute’ in operating boiling water reactors (BWR) us ng
information from the thermal neutror traversing in-core probe (TIP) indicate asymmaetries for symmetric (about the
in-core axis o symmetry) core locations The magnitudes of the asymmetries va®y with sach reastor and its operat ng
history Anaiylical anc experi™menia’ invesligations reves’ tha! mos! of the Indicatr d asymmetrie” are Ao real power
asymmetrnies bu' rather are INCorrec! readings caused by ther 1a’ neylron s gral sensitivity to variations in water
gap’ thickness and detector positon.ng Because the TIP asymmetry transistes directly into a power distribution
wncertainty, a reduction in TIP asymmatry will result in & rReOuction in power d stribulion uncertainty used 1A therma
{imits evaluations

INTRODUCTION

A possible solution 1o the TiP asymmetry problem is to replace the thermal nautron TIP with an ionizatian
chamber which is less sensifive 10 water gap thickness variations and in-core placement variations. Two possid'e
TiP replacements that are less atected Dy geometlric consideralions are the gamma detector which rasponds to
prompt and delayed gammas and the fast neutron detector which responds 1o fast neutrons It should be noted that
for the purposes of this report the detector sensitive 10 therma' neutrons will be referred 10 as “thermal TIP," the
delectorsensitiveto gamma radiation will be called gammaTiP, " and the deteclor which responds 16 fast neutrons
will be called "tast TIP

The purpose of the Hatch 1 TIP tes! was to provide power distribution data to suppon resoivtion of the
apparent thermal TiP asymmaetry problem as we'l as 10 provide data for qualification of selected process computer
models through comparison with the gamma scan measurements. Specifically, objectives of the Hateh 1 TIP test
included the following

Determine apparent asymmetries for sach of the three test TIPg and provide asymmatry data for com.
parison with gamma *~an results

Establish a void dependency diterence between the thermal TIP signal and each of the gamma and
fast TIP signais tor the Match 1 core

investigate the effects of delayed gammas on the response of the gamma detector to local and fuli-core
changas in power.

Determine the reproducibllity characteristic of the gamma and fast detectors compared with the
thermal getector.

Evaluate the performance of the fast TIP in a BWR environment 1o- a period of several days

“The TIP raverses the 0078 In the intemtitial r8gion Detween fus! bundiss refarrec 10 he”s &8 1he wi'e’ GAD
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2. SUMMARY

The ma,or result of the Hatch 1 TIP test program s the conclusion that the Qamma sensitive detector is a
potentially viable replacement for the thermal reutron detector 1o 8oive the 8oparent TIP asymmetry probiem. Test
dets indicatothe gamma signa’ has far less apparent Asymmetry than either the tharma' or the fas! neutron TiP. Also.
the gamma signel requires less correction to noda’ powers than the thermai neutron signal Conversely. the tas!
neutron TIP goes norenpear 10 be a sJitable replacement for the therma' neutron detector due primarily to its
8trong void fraction dependency and lack of reduction In apparent B3ymmelry (compered 10 a therma! neutron TIP)
Another potential problem wits the fast neutron TIP s 8i3nalcegradaton with incressed exposure Aithough these
prodlems might be soived through aad 1onal detailes Ces gn work or fast detector electronies cabiing andcoating
materia’ there is no incentive 1o pursue fast detestsr Geveiopment at this time Therefore future eHons especially
comparison of TiP gata to gamma scan results. should be concent.ated on confirmation of gamma detector
performance .



Inthe core.

3. BUMMARY OF RESULTS

“The gamma TIP ingicated Integral asymmaetries which are about 1/2 the asy™matres indicatad by the
tharmal or fast TIP Average apparen! integral asymmetrigs indicated Dy the gamma thermal and fas!
TiPswere2.5 68 end7.3% respectivaly Average apparent nodal asymmetnes ind.cated dy the three
test TIP s wore 55 82 and 12.2% respectively
Fast TIP data were exceedingly noisy, L.e., signal-to-noise ratios of approximately Sto 1 Fast TIP data
se! 3 was 100 NOIsy to De considerad reliable for data analysis Most of the noise 18 though! to have been
caused Dy the unghielded detector cable being pulled through a reugh TIP tube.

. Bignal-to-signal ratio analysis for the Hatch 1 core indicates that the thermal TIP gignal can be ralated

0 the gamma TIP signal by the tollowing dorreration

(Phsess = (TIP)ormms (8 + 57)

where v represents nodal four-bundle average void fraction

Coe'ficionts for data sets 1. 2 and 3 are as follows

Data

Be B ®
1 113 -0.368
2 LA ~-0313
s .1 -0.32%

The therma! TIP signal can a/so De related 10 the fast TIP signal as a function of vold fraction However
the therma! 10 fast reiationship is much more dependent on void {raction than the thermal 1o gamma
dependency. For example the AMS d'terence between the therma' TIP and gamma TIP signals was
about §.6% while the RMS3 difference between the thermal TIP anc fast TIP signals was about 31%

The gamma TIP signal requires less correction 10 indicate nodal powers than either the tharmal TIP
signail or the fast TIP signal.

The gamma TIP detector is sensitive to both photons from fission products and prompt gammas from
the fission reaction. As a conseguence, the gamma TIP is no! as responsive 1O instantanecus power
variations as the thermal TIP. Gamma TIP measurements made during and foliowing controi rod move-
ment indicate that after @ local power change s steady-gtate signal s achieved within ~1.2 minutes.
This response time, aithough slower than the thermal TIP, ig sutficiently rapid to avoid any additional
monitoring uncenainty.

The gamma TIP signal does not respond 1o neutron flux depressions caused by fuel rod spacers or
LPRM ¢ a8 weil 88 the thermal TIP. Because these signal depressions are used for TIP axis! alignment,
2 new axis! alignment procedure would have to be developed before a gamma TIP system could be
implemented at a BWR

. The gamma TIP signal has the same degree of reproducibliity (measure of the TIP s ability to accurately

duplicate an axial power distridution) as the thermal TIP signal and is more reproducible than the fast
TIP signal. Reproducidility analysis indicates the standara deviations in the means for the gamma,
therma!, and fast TIP s are 0.78. 0.86. and 6.2%. respectively. The large deviation for the fast TIP is due
primarily to noise pickup by the unshisided TiP cable.

The fast TIP sensitivity decreased by about 13% during the 2-day poriod that the detector was left

-




8. CORE SYMMETRY ANALYSIS /
' it " Figures 13, 14, 15, and 16 present results of Symmatry analyses performed on noces 310 22 The bottom ang
1op two nodes were excivded from analysis bocause of unreasonadly accentusied errors cue 1o steep signa!
@rad.ents at core botiom and 1op These nodes were omitted 10 G 49’ e tliate Delween bue asymmet T due 1o water pe
va.aL0Ns 8nd delecior positioning. and slght shifs in axia' al.gament Apparent integra' TIP asymmaetry lor three data sets is
as follows
INTEGAAL
Des Dsta Deta -
Be1 1 Bet 2 Set3 Aversge
Detector (%) %) (%) (%)
Therma' 657 67 603 67
Gamma an 264 28 264
Fas 002 485 - .
Apparent nodal TIP asymmetry for three data se's Is gs vo:odz
Dats é Deta
Sat 1 Sot 2 [ M§ ] Average
{ Deteotor %) (%) %) (%)
‘ Thermal R 820 838 821
Gamma [x¥] 67e 632 883
| Fast 1230 12212 - 7N
Y

Tabie 1 contains detalied results of core-average symmetry analysis

As can be seen above, the gamma sigal indicated about 1/2 of the saymmatry indicated by the therma! neu-
tron TIP. This is expected since the gamma detector output is less sensitive 1o water gap goometric variations than
the thermal neutron detector. Actual Hatch 1 core asymmetries are being determined by fuel bundie gamma scan
measurement=: 50 [2aults will be subsoquently compared to the above anslysis.

Asymmetries indicated by the fast TIP wero about the same or even larger than asymmaetries indicated by the
thermal neutron TIP. The fast TIP was expected to produce lower asymmeinias since itis less atfected by water gap
geomelric considerations than the thermal TIP. The major cause of fast TIP asymmetries probably is variation In the
detector cable noise levels Meproduciblility analysis shows relatively high uncerainty due 1o excessive noise. See
Figure B-12 for @ good example of an excessively noisy fast TIP signal Fast neutron signal for location 38-21, data
sel 1, had an unexplained electronic shift during TIP traverse. Thus, symmetric analysis for this location is not in-
cluded for this particular string.

| -

1o
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@ reproducibility. These data are presented in Figures

9. TIP BIGNAL AEPRODUCIBILITY ANALYSIS

N ;
Three sets o' data were taken 1o determine signal trac
B.10 through B-18 The reprocucibility test involved repeated traversing of the same in-core location with the
game probe to check the CoNs/siency of the TIP output. The first reproducidility date se! (presented in Figures B-10
10 B.12) was recorded on one graph per detector Thus the individual traces we’e not discernidie for analysis.
Note the high noise leve! 870 signa’ spikes on the fas! TIP traces Results of ana'ysis for the second and third
Gata sets (nodes 3 1¢ 22) ere &8 follows:
Reproducibility Test Aversge
Detector Set 2 (%) Set 3 (%) (%)
Thermal o088 064 066
Gamma 098 0.56 076
Fas! 685 640 618
The numbers in the above lable are the standard deviation in the means of the nodal ditfarences between the
input 6 traces and the average nodal value for the 6 traces
N
Ay
—

1" \“'



GENERAL ELECTRIC COMPANY TECHNICAL ANALYSIS
HOPE CREEK GENERATING STATION

TEST NUMBER 16 - TIP UNCERTAINTY
JUSTIFY TEST DELETION

OBJECTIVE:

Regulatory Guide 1.68 (Revision 2; August 1978), Appendix A,
paragruaph 5.y requires that the incore neutron flux
instrumentation be calibrated as necessary and proper operation
verified. The Traversing Incore Probe (TIP) system is one of
several incore neutron/gamma flux instrumentation systems. It
provides gross core power distribution infcrmation for several
applications. TIP system operability is demonstrated during
preoperational testing and during power ascension testing of
the process computer. Test Number 16, TIP Uncertainty,
determines the uncertainty of the TIP system readings. It is
proposed to delete Test Number 16.

DISCUSSION:

TIP system operability is demonstrated during preoperational
testing of the TIP hardware and electronics and during power
ascension testing when the process computer undergoes the
dynamic system test case. During the latter testing, the
process computer program OD-1 is used in conjunction with the
TIP system to provide information on the gross core power
distribution. Test Number 16 is a separate test performed
later in the power ascension test program. It provides a
measure of the uncertainty in TIP system data.

Uncertainty in TIP indication effects the accuracy of LPRM
calibrations, thermal limits calculations, operating
recommendations, etc. For Test Number 16, the acceptance
criterion states that cotal TIP uncertainty shall be less than
6.0%,

Total TIP uncertainty is comprised of geometric and random
noise components. Geometric uncertainty results from the

of f-center placement of the TIP tube within the LPRM instrument
tube, bowing of the instrument tube, and water gap dimensional
variations. These geometric differences cause the thermal
neutron TIP detectors to indicate flux levels different from
the values ideally obtained by an axial scan down the center of
the water gap. A measure of this uncertainty is obtained by
comparing data from symmetric TIP locaticns and correcting for
random noise uncertainty.

Random noise uncertainty is caused by neutron, electronic and
boiling noise in the reactor. This uncertainty is determined
by comparing data from repetictive scans in the common
instrument tube by each TIP detector.

1
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ATTACHMENT 1

TABLE 1 = TIP UNCERTAINTY STARTUP DATA

TIP UNCERTAINTY (%)

GEOMETRIC RANDOM TOTAL

HANFORD-2, TC3 2.87 1.42 3.20
HANFORD-2, TC6 1.80 1.43 2.30
LASALLE-1, TC3 1.24 1.18 1.71
LASALLE-1, TC6 2.16 1.54 2.65
LEIBSTADT, TC3* 2.55 0.68 2.64
LEIBSTADT, TC6* 1.57 0.83 1.78
FUKUSHIMA-6, TC3 1.50 1.00 1.80
FUKUSHIMA-6, TC6 1.30 1.10 1.70
CHINSHAN-1, TC3 2,51 1.21 2,79
CHINSHAN-1, TC6 2.40 0.61 2.48
CHINSHAN-2, TC3 1.20 0.88 1.49
CHINSHAN-2, TC6 0.98 0.59 1.14
CAORSO, TC2 (25% POWER) 1.40 1.14 1.81
CAORSO, TC2 (43% POWER) 1.60 0.98 1.88
CAORSO, TC3 (53% POWER) 1.97 0.95 2.19
CAORSO, TC3 (49% POWER) 1.37 1.10 1.76
CAORSO, TC6 (97% POWER) 2.29 0.73 2.40
CAORSO, TC6 (97% POWER) 2.21 0.94 2.40
KUOSHENG-1, TC3** 4.80 0.78 4.86
KUOSHENG~-1, TC6 2.17 0.86 2.33
SUSQUEHANNA-1, TC3 0.78 1.46 1.66
SUSQHEHANNA-1, TC6 1.08 1.03 1.53
SUSQHEHANNA-1, TC6 0.90 1.08 1.41
AVERAGE 1.85 1.02 2.17

* Leibstadt has gamma TIP detectors, all other plants have
Thermal Neutron detectors.

** TIP axial positioning was incorrectly aligned.
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| 2 | rcic | 1S & i | | | | | |
| 13 | wect I I x | | ix | | | | i
| ' | Selected Process Temp | s 3 } Ix |xt®) 1x(4) |
| %4 | Sater Level Ref leg Temp | I x ) | Ix | | Ix | |
| 15 | Syetem Expansion | x I x jx | Ix | | Iz | |
I - e + B - T — -
| 17 | core Fertormance | | Ix Ix ix Ix iz Ix | x |
| ¥ | Steam Production | | i i | | | i | x |
| ¥ | Core Pwr-Void Mode Responss| i | | | Ix Ix | | |
| 20 | Pressuwrs Regulator | | Ix Ix Ix Ix ix Ix | |
§ 21 | reed Sys-Setpoint Changes | | x |Ix Ix Ix Ix Ix Ix | |
| 21 | Pesd Sys-loss PW Heating | | | | | | | 1x(5) |
| 21 | resdwater Pump Trip | I 1 | | | 1x(6) |
| 21 | max "W munout Capability | | | | | | | x{7 ]
| 22 | Turbine Valve Surveillance | | | | 1x(8) 1x(9) jx( 10} |
| 23 | #SIV Punctional Test ] I x pxttn)x(92) | 1x(13)y | |
| 23 | m81v Full Isolation | | i | | | | Ix | |
| 24 | Reltef Valves | | x 1xQ0)x  x(20)) | 1x(20) |
| 25 | Turbine Trip & Load | | | 1x15) g6} | 1x(17)) |
| | Rejection | | | | I | | | | |
| 26 | Shvtdown Outside CRC | | | Ix I I | | | |
| 27 | Recirculation Plow Control | | | 1x(14)y | |xtv8)y | |
| 28 | Recizrc-One Pump Trip | | | i | | Ix | |
| 28 | %P Trip-Two Pumps | | | | 1x0 19} | | | i
| 28 | Recirc System Performance | | | Ix Ix Ix | Ix | |
| 28 | Recirc Pump Runback | | | i ix | | | | |
| 28 | Recixc Sys Cavitation | | | | Ix | | I | |
| 30 | Loss of Offsite Pwr I | Ix | | I | | | |
| 31 | Pipe Vibration | I x |Ix Ix Ix | | Ix | |
| 2 | Recirc Flow Calibration | | | | Ix | | [F | |
| 32 | ey | & | | | | | |
1 3% | suw | g2y w3 | | 1x(27)) |
| 34 | Drywell & Stess Tunnel | | x |Ix | Ix | | I | |
| | Cooling I | | | | | | | | |
| 35 | Gaseous Radwaste | | Ix | Ix | | Ix | |
| 38 | SACS Performance | | | | IX | i Ix | |
§_40 | Confirmatory In-Plant Test | | 1 | X i i [l v | | |
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Test conditions refer to plant conditions
on Figuwas 14.2-4

Perform Test 5, timing of 4 slowest control
rods . in conjunction with expected scrams

Dynamic System Test Cass to be completed
batwecn test conditions 1 and 3

After recirculation pump trips (natural
circulation)

Beatween 80 and 90 perceat thermal power,
and near 100 perceat core flow

Max MW Runout Capability & Recirc Pusp
Runback must have already been campleted

R, -
.

80 and 90 percest
Reactor power between 45 and 65 percent
Reactor power betweasn 75 and 90 percent
At maximum power that will not ceuss scram
Parfors between test conditions 1 and 3
Seactor power betwesn 40 and 55 percest
Reactor power batween 60 and 85 percent
Between test conditions 2 and 3

Generator load rejectivn, within bypass
valve capacity

Reactor power between 60 and 80 parcent
at core flow > 95 percent - turbine trip

Load rejection
Betwean test conditions 5 and 6

>S08 power and 35 core flow, and performed
bef~re Turbine Trip & Load Rejection

Check SRV set points during major scras i

tests HOPE CREEX
GENERATING STATION

Performed during cooldown from test FINAL SAFETY ANALYSIS REPORT

condition 6

The test number correlates to FSAR Section
14.2.12.3.x where x is the indicated test
nusber . ’

v

TEST SCHEDULE AND CONDITIONS

FIGURE 1425 B b ans 10 N
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Acceptance Criteria
Level 1: |
There shall be no evidence of blocking of the

displacement of any system component caused by
thermal expansion of the system.

2. Inspected hangers shall not be bottomed out or
have the spring fully stretched.

3. The position of the shock suppressors shall be
such as to allow adequate movement at operating
temperature.

4. The piping displacements at the established
transducer locations shall not exceed the limits
specified by the piping designer, which are based
on not exceeding ASME Section III Code stress
values. These specified displacements will be
used as acceptance criteria in the appropriate
startup test procedures.

TIP Uncertainty

ive

The test obiec
reproducibility of

5rerequisites

is at steady-state power level wit
brium xenon, so as to require no rod motio
ange in core flow to maintain power level during
acquisition by the TIP system.

The_co

14.2-171 Amendment 8
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Test Method

Core power distribution data are obtained duripg

the power ascension test program. Axial pow

distribution data are obtained at each TIP
ocation. At intermediate and higher po

levels, several sets of TIP data are obgained to

detecmine the overall TIP uncertaint

TIP data e obtained with the péactor operating
with a symmetric rod pattern afd at steady-state
conditions. he total TIP yrfcertainty for the
test is calculated by avegaging the total TIP
uncertainty detesmined from each set of TIP data.
The TIP uncertainPy isMade up of random noise and
geometric component

Core power sympétry is also calculated using the
TIP data. Y asymmetry, ag determined from the
analysis, 11 be accounted ¥Qr in the
calculatigns for MCPR.

d. Acceptange Criteria

LevelV 2: |

The total TIP uncertainty shall be within the spedjfied
limits required in the GE startup test specification -

19.2.13.3.17 Core Performance
a. Objective
The test objective is to evaluate the principal thermal
and hydraulic parameters associated with core behavior.

b. Prerequisites

The plant is operating at a steady-state power level.

14.2-172 Amendment 8



