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SECTION 1

INTRODUCTION/SUMMARY









1.3

LIMERICK PLANT DESCRIPTION

The Limerick Generating Station is a two unit nuclear power
plant. The two units share a common control room,
refueling floor, turbine operating deck, radwaste system,
and other auxiliary systems.

The Limerick Generating Station is located on the east bank
of the Schuylkill River in Limerick Township of Montgomery
County, Pennsylvania, approximately 4 river miles downriver
from Pottstown, 35 river miles upriver from Philadelphia,
and 49 river miles above the confluence of the Schuylkill
with the Delaware River, The site contains 595 acres - 423
acres in Montgomery County and 172 in Chester County.

Each of the LGS units employs a General Electric Company
boiling water reactor (BWR) designed to cperate at a rated
core thermal power of 3293 MWt with a corresponding gross
electrical output of 1092 MWe. Approximately 37 Mwe are
used for auxiliary power, resulting in a net electrical
output of 1055 MWe, See Table 1.3-1 for Limerick Plant
Parameters.

The containment for each unit is a pressure suppression
type designated as Mark II, The drywell is a steel-lined
concrete cone located above the steel-lined concrete
cylindrical pressure suppression chamber. The drywell and
suppression chamber are separated by a concrete diaphragm
slab which also serves to strengthen the entire system,

The Architect Engineer and Constructor was Bechtel Power
Corporation.

The plant is owned and operated by the Philadelphia
Electric Company.
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STP-1, CHEMICAL AND RADIOCHEMICAL

OBJECTIVES

The prircipal objectives of this test are a) to secure
information on the chemistry and radiochemistry of the
reactor coclant, and b) to determine that the sampling
equipment, procedures and analytical technigues are
adeguate to supply the data required to demonstrate that
the chemistry cf all parts of the entire reactor system
meet specifications and process requirements,

ACCEPTANCE CRITERIA

Level 1

Chemical factors defined in the Technical Specifications
and Fuel Warranty must be maintained within the limits
specified.

The activity of gaseous and liquid effluents must conform
to license limitations.

Water quality must be krown at all times and must remain
within the guidelines of the Water Quality Specifications.

Level 2
None
RESULTS

During Startup of Limerick Generating Station Unit 1
reactor, following its first refueling outage, reactor
coolant chemistry parameters as well as radiocactive gaseous
waste releases and radiocactive liquid waste releases were
maintained within the limits set forth in the Limerick
Generating Station Unit 1 Technical Specifications. The
following is a list of Chemistry related surveillance tests
satisfactorily performed in support of unit startup
activities: '

sT-5-041~-800-1, ST-5-041-875-1, ST~-5-041-876-1,
sT-5-041-877-1, 8T7-5-041-878-1, 8T-5-041-872-1,
sT-5-041-885~-1, 8T-5-061-570-0, ST-5~070-885-1,
sT-5~076-810-1, ST-5-076-815-0, ST-5-076-820-0
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STP~2, RADIATION MEASUREMENTS

OBJECTIVES

The objectives of this test are to a) determine the
background radiation levels in the plant environs prior to
operation for base data to assess future activity buildup
and b) monitor radiation at selected power levels to assure
the protection of personnel during plant operation.

ACCEPTANCE CRITERIA

Level 1

The radiation doses of plant origin and the occupancy times
of personnel in radiation zones shall be controlled
consistent with the guidelines of the standards for
protection against radiation as outlined in 10CFR20
"Standards for Protection Against Radiation".

Level 2

None

RESULTS

Health Physics procedure HP-203, "HP Startup Surveillance
Procedure" was implemented during reactor startup. This
procedure directs Health Physics surveillance throughout

the plant to help ensure plant posting and RWP's are
updated as reactor power increases.

-10-



STP-3, FUEL LOADING
OBJECTIVE

The objective of this test is to load fuel safely and
efficiently to the full core size.

ACCEPTANCE CRITERIA

Level 1

The partially loaded core must be subcritical by at least
0.38% delta k/k with the analytically determined strongest
rod full,; withdrawn.

Level 2
None
RESULTS

The »eginning of cycle shutdown margin calculated in the
Cycle Management Report Limerick 1 Cycle 4 was 1.48% delta
K/K. Core reload was conducted in accordance with
Technical Specifications. Equipment required to be
operable to ensure that the shutdown margin is maintained
was vorified operable by various performances of
§T-6-107-630-1 and ST-6-107-591-1 between October 24, 1990
and November 2, 1990. Post alteration core verification
was completed on November 3, 1990 after all refueling
operations were completed by the performance of
8T-3-097-355-1. All fuel bundles were verified to be in
their proper core locations and properly oriented in the
control cell. The bundle seating pass identified four fuel
bundles improperly seated (11-54, 15-44, 55-12, and 17-18).
The bundles were properly reseated, and the location and
orientation was reverified after reseating.

-ll=
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2.5

STP~5, CONTROL ROD DRIVE SYSTEM
OBJECTIVES

The objectives of this test are to demonstrate that the
Control Rod Drive (CRD) System operates properly over the
full range of primary coclant operating temperatures and
pressures, and to determine the initial operating
charac*-ristics of the CRD system.

ACCEPTANCE CRITERIA

Level 1

Each CRD must have a noimal withdraw speed less than or
equal to 3.6 inches per second, indicated by a full 12 foot
stroke in greater than or equal to 40 seconds.

The mean scram time of all operable CRD's must not exceed
the following times (Scram time is measured from the time
the pilot scram valve solenoids are de-energized):

Position Inserted to

From Fully Withdrawn Scram Time §Seconds)
45 0.4
39 0.86
25 1.93
0% 3.49

The mean scram time of the three fastest CRD's in a two by
two array must not exceed the following times (Scram time
is measured from the time the pilot scram valve solenoids
are de-energized):

Position Inserted to

From Fully Withdrawn Scram Time (Seconds)
45 0.4
39 0.92
25 2.05
0% 3.70
Level 2

Each CRD must have normal insert and withdrawn speeds of
3.0 + 0.6 inches per second, indicated by a full 12 foot
stroke in 40 to 60 seconds.

RESULTS

Although the performance of the Control Rod Drive System
wag not affected by the installation of the new fuel
design, the scram time limits are required to assure
thermal limits such as sritical power ratio are not
exceeded,

-13~-






2.6

STP-6, SRM PERFORMANCE AND CONTROL ROD SEQUENCE
OBJECTIVES

The objective of this test is to demonstrate that the
operational neutron sources, SRM instrumentation, and rod
withdrawal sequences provide adequate information to
achieve criticality and increase power in a safe and
efficient manner.

ACCEPTANCE CRITERIA

Level 1

There must be a neutron signal to noise count ratio of a
least 2:1 on the required operable SRMs.

There must be a minimum count rate of 3 counts/second on
the required operable SRMs.

Level 2
Neone
RESULTS

Minimum SRM count rate was determined to be greater than 3
CPS by the performance of ST-6-107-591-1 prior to the
withdrawal of control rcds on December 6, 1990. The
signal-to~-noise ratio verification is only required to be
performed in accordance with Tech Specs i  the SRM count
rate is less than 3.0 CPS.

Since at no time during the startup was che count rate less
than 3.0 CPS, th.s verification was noc performed. SRM
response was ver.ified by the performa.ce of ST~6~107-875~1
on December 6, 1990 until criticalicy was achieved,
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2.8

§TP~10, IRM PERFORMANCE
OBJECTIV

The objectives of this test are to adjust the Intermediate
Range Monitoring (IRM) System to obtain an optimum overlap
with the SRM and APRM syscens,

ACCEPTANCE CRITERIA

Level 1

Each IRM channel must be on scale pefor: the SRM's exceed
their rod block setpoint,

Each APRM must be on scale before the IRM's exceed their
rod block setpoint.

Level 2

Each IRM channel must be adjusted so that one~half decade
overlap with the SRM's is assured,

Each IRM channel must be adiusted so that one decade
overlap with the APRM's is assured.

RESULTS

Technical Specification SRM/IRM overlap was satisfied by
the performance of S§T-6-107-884~1 on December 6, 1990.
This test demonstrated at least a half decade SRM/IRM

overlap.

During startup, a)l required APRM's were varified to be on
scale before any IRM exceeded their scram setpoint of 120%
of scale. This was documented on GP-2, Normal Plant
Startup, on December 16, 1990. One-.alf decade IRM/APRM
overlap is verified in accordance with Technical
Specifications during each controlled shutdown by the
performance of S§T-6-~107-886-1.
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§TP~11, LPRM CALIBRATION
OBJECTIVES

The objectives of this test are to calibrate the Local
Power Range Monitoring (LPRM) Syztem and to verify LPRM
Flux Respo. se.

ACCEPTANCE CRITERIA

Level 1
None
Level 2

Each LPRM reading will be within 10% of it's calculated
value.

RESULTS

LPRM calibrations were performed at 25% power and 100%
power per 8§T-3-074-505-1 on December 19, 1990 and January
i, 1990 respectively. On January 1, 1990 the LPRM's were
calibrated to within 4% of their calculated value,



2.10 STP-12, APRM CALIRRATION
OBJECTIVES

The objective of this test is to calibrate the Average
Power Range Monitor (APRM) Syatem.

ACCEPTANCE CRITERIA

Level 1

The APRM channels must be calibrated to read equal to or
greater than the actual core thermal power,

Technical specification and fuel warranty limits on APRM
scram and Rod Block shall not be exceeded.

In the startup mode, all APRM channels must produce a scram
at less than or equal to 15V of rated thermal power.

Level 2

1f the above criteria are satisfivl, then the APRM channels
will be considered to be reading accurately if they agree
with the heat balance or the minimum value required based
on peaking factor, MLHGR, and fract on of rated power to
within (+7,~0)% of rated power.

RESULTS

By various performances of 8T-6~107-885~1 from December 14,
1990 to Decembar 23, 1990, Level 1 acceptance criteria was
met by verifying APRM channels were indicating greater than
cr equal to actual core thermal power and below the scram
and rod block setpoints when thermal power was greater than
25%, Level 2 acceptance criteria was also met in this
survelllance test by adjusting indicated APRM readini to
within +2, -0% (not to exceed 100%) of the greater o
fraction of rated power or maximum frac* »n limiting power
density.

The Level 1 acceptance criteria of APRM scram setpoint of
15% was met Ly performance of channel functional tests
§T-2-074-412~1, 8T=2-074-413-., 8ST-2-074~414-1,
8T-2~074~415~1, 81-2-074-416~1, and 8§T-2-074-417~1
pe:formed on November 29 through December 5, 1990,
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§TP~13, PROCESS COMFUTER
OBJECTIVES

The objective of this test is to verify the performance of
the Process Computer under plant operating conditions.

ACCEPTANCE CRITERIA

Level 1
None
Level 2

The MCPR calculated by BUCLE and the Process Computer
either:

- are in the same fuel assembly and do not differ in value
by more than 2% or

= in the case in which the MCPR calculated by the Process
Computer is in a different assembly than that calculated
by BUCLE, of each assembly, the MCPR and the CPR
calculated by the two methods shall agree within 2%,

The maximum LHGR calculated by BUCLE and the Process
Computer either:

- are in the same fuel assembly and do not differ in value
by more than 2%, or

= in the case in which the maximum LHGR calculated by the
Process Computer is in a different assembly than that
calculated by BUCLE, of each assembly, the maximum LHGR
and the LHGR calculated by the two methods shall agree
within 2%,

The MAPLHGR calculated by BUCLZ and the Process Computer
either:

- are in the same fuel assembly and do not differ in value
by more than 2%, or

= in the case in which the MAPLHGR calculated by the
Process Computer is in a different assembly than that
calculated by BUCLE, of each assembly, the MAPLHGR and
APLHGR calculated by the two methods shall agree within
2‘.

The LPRM gain adjustment factors calculated by BUCLE and
the Process Computer agree to within 2%.

-20=
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RESULTS

On December 27, 1990 at 99.8% core thermal power, the
accuracy of the thermal limits and LPRM gain adjustment
factor calculated by the Process Computer were compared to
the values calculated by an offline computer program call
Backup Core Limits Evaluation (BUCLE). The acceptance
criteria for thermal limits dctermination was satisfied 'n
all cases., Table 2.11~]1 summarizes the thermal limits
data., Also, all LPRM gain adjustment factors calculated by
BUCLE and the Process Computer for operable LPRM's were
determined to be within 2%,



TABLE 2.11-1
LGS 1 BOC 4 100% Power Pl to BUCLE Comparison

Value Pl Data BUCLE Data

12-27-90, 1900 12-27-90, 1900
CMWT 3287 31287
MFLPD
Location Value
: ' Pl BUCLE
19-22-4 0.884 0,883
25-22-4 0.848 0,847
§1=22~4 0.884 0.884
19-32-4 0.851 0.85%0
27-32+4 0.852 0.852
41-32-4 0.851 0,850
09-40-4 0.684 0.884
25-40-4 0.848 0.847
51-40-4 0.884 n.884
MFLCPR
Location Value

Pl BUCLE
19-22 0.87% 0.874
27-22 0.845 0.845
41-22 0.87% 0.874
19-30 0.837 0.836
27-32 0.962 0.961
41-32 0.037 0.836
19-40 0.875 0.874
33-40 0.845 0.845
41-40 0.875% 0.874
MAPRAT
Location Value

Pl BUCLE
09-22-5 0.880 0.879
29-20~4 0.855 0.854
51-22-5 0.880 0.879
19-30~-4 0.858 0.857
33-30~4 0.863 0.863
41~-32-4 0.858 0,857
09-40~5 0.880 0.879
29-42-4 0.855% 0.854
51-40-5 0.880 0.879



2.12

§TP~14, RCIC SYSTEM
OBJECTIVES

The objectives of this test are to verify the proper
operation of the Reactor Core Isclation Cocling (RCIC)
System over its expected operating pressure and flow
ranges, and to demonstrate reliability in automatic
starting from cold standby when the reactor is at power
conditions.

ACCEPTANCE CRITERIA

Level 1

The average pump discharge flow must be equal to or greater
than 1008 rated value after 30 seconds have elapsed from
automatic initiation at any reactor pressure between 150
psig and rated.

The RCIC turbine shall not trip or isclate during auto or
manual start tests.

Level 2

In order to provide an overspeed and isolation tri
avoidance margin, the transient start first and subsequent
speed peaks shall not exceed 5% above the rated RCIC
turbine speed.

The speed and flow control loops shall be adjusted so that
the decay ratio of any RCIC system related variable is not
greater than 0,25,

The turbine gland seal condenser system shall be capable of
preventing steam l¢ “age to the atmosphere.

The delta P switches of the RCIC stear supply line high
flow isolation trip shall be calibrated to actuate at the
value specified in the plant technical specifications
(about 300%).

The RCIC system must have the capability to deliver
specified flow against normal rated reactor pressure
without the normal AC site power supply.

RESULTS
The new fuel design did oot affect the performance of

systems needed to satisfy the acceptance criteria of this
test.
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2.15

STP~17, S!STEM EXPANSION
OBJECTIVES

This test verifies that safety related piping systems and
other piping systems as identified in the FSAR expand in an
acceptable manner during plant heatup and power escalation.
Specific objectives are to verify that:

Piping thermal expansion is as predicted by design
calculations.

Snubbers and spring hangers remain within operating travel
ranges at various piping temperatures.

Piping is free to expand withou¢ interferences.

ACCEPTANCE CRITERIA

Level 1

There shall be no obstructions which will interfere with
the thermal expansion of the Main Steam (ins.de drywell)
and Reactor Recirculation pipirg systems,

The displacements at the established transducer locations
shall not exceed the allowable values,

Level 2

The displacements at the established transducer locations
£hall not exceed the expected values,.

Snubbers and spring hangers do not become extended or
compressed beyond allowable (ravel limits (working range)
and snubbers retain swing clearance.

Measured displacements compared with the calculated
displacements are within the specified range.

Residual displacements measured following system return to
ambient temperature ¢do not exceed the greater of + 1/16 in.
or + 25%f the maximum displacements measured during system
initial heatup.

RESULTS
The new fuel design did not affect the performance of

systems needed to satisfy the acceptance criteria of this
test.
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2.16 STP-18, TIP UNCERTAINTY
OBJECTIVES

The objective of this test is to determine the
reproducibility of the Traversing Incore Probe system
readings.

ACCEPTANCE CRITERIA

Level 1

None

Level 2

The total TIP uncertainty (including random noise and

geometrical uncertainties) obtained by averaging the
uncertainties of all data sets shall be less than 8.7%.

RESULTS

Total TIP uncertainty was determined by the performance of
RT-3-074-850-0, Core Power Symmetry and TIP Reproducibility
Test on January 15, 1991. Level 2 acceptance criteria was
met by all data sets with a total uncertainty cf 1.83%,
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'he reactor shall not isolate. The peak steam flow oOn each
line must remain 10 percent below the high steam {
isolation trip setting.

ide of the safety/relief valves must return to wit
ijegree F of the temperature recorded before the valve w

he temperature measured by thermocouples on the discharge
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The positive change in vessel dome pressure and simulated
heat flux occurring within the first 30 seconds after the
closure of all MSIV valves must not exceed the predicted
values., Predicted values will be referenced to actual test
conditions of initial power level and dome pressure and
will use beginning of life nuclear data.

1f water level reaches the reactor vessel low water level
(Level 2) setpcint, RCIC and HPCI shall automatically
initiate and reach rated system flow,

Recirculation pump trip shall be initiated if water Level 2
is reached.

RESULTS
The new fuel design did not affect the performance of

systems needed to satisfy the acceptance criteria of this
test.
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STP-32, ESSENTIAL HVAC SYSTEM OPERATION
AND CCONTAINMENT HOT PENETRATION
TEMPERATURE VERIFICATION

OBJECTIVES

The objectives of this test are to demonstrate, under
actual/normal operating conditions, that the various HVAC
systems will he cepable of maintaining specified ambient
temperatures and relative humidity within the following
areas:

a) Primary Containment (drywell and suppression chamber)

b) Reactor Enclosure and Main Steam Tunnel
c) Control Room

d) Centrol Enclosure

e) Radwaste Enclosure

In addition, this test shall verify that the concrete
temperature survounding Main Steam and Feedwater
containment penetrations remains within specified limits,

ACCEPTANCE CRITERIA

Level 1

Ti: drywell area volumetric average air temperature i 10t
to exceed 135 degrees F,

Level 2

The drywell area and suppression chamber are maintained
between 65 degrees F and 150 degrees F.

The reactor pressure vessel (RPV) support skirt surrounding
air tempe ‘ature is maintained above a minimum of 70 degrees
F.

The concrete temperatures surrounding primary containment
Main Steam line . ‘dwater line penetrations are
maintained at less -.» Or equal to 200 degrees F.

All areas listed in Subtest 32.3 of the control enclosure
gre maintained between 65 degrees F and 104 degrees F
except the battery rooms, which are maintained at 88
degrees maximum (at float charge rate) and the auxiliary
equipment room, which i: maintained between 74 degrees F
and 78 degrees F and relative humidity between 45% R.H. and
55% R.H.
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2.30

STP-33, PIPING STEADY STATE VIBRATION

OBJECTIVE

The objectiv? of this test is to verify that the steady

state vibration of Main Steam, Reactor Recirculation and
selected BOP piping systems is within acceptable limits.

ACCEPTANCE CRITERIA

Level 1

Operating Vibration: The measured amplitude (peak to peak)
of each remotely monitored point shall not exceed the
allowable value of that point.

Level 2

Operating Vibration: The measured amplitude (peak to peak)
of each remotely monitored point shall not exceed the
expected value of that point.

The steady state vibrati~as of visually examined balance of
plant piping are acceptacle if the vibration levels are
judged by a qualified test engineer to be negligible.
Vibration levels judged to be potentially significant are
evaluated as determined necessary by BPC Project
Engineering.

The vibration measured by a remote accelerometer is
acceptable if the acceleration frequency spectrum falls in
the negligible region of the acceptance chart of that
accelerometer. If the acceleration frequency spectrum
crosses the negligible region boundary, the test results
shall be evaluated by BPC Project Engineering.

RESULTS

The new fuel design did not atfect the performance of
systems to sati~*fy the acceptance criteria of this test.
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2,31

§TP-34, OFFGAS PLRFORMANCE VERIFICATION

OBJECTIVES

The objectives of this test are to verify .%ac the Offgas
Recombination and Ambient Charcoal System operates within
the technical specification limits and expected operating
conditions.

ACCEPTANCE CRITERIA

Level 1

The allowable dose and dose rates from releares of
radicactive gaseous and particulate effluents to areas at
and beyond the SITE BOUNDARY shall not be exceeded.

Allowable limits on the radiocactivity release rates of the
six noble gases measured at the after condenser discharge
shall not be exceeded.

The hydrogen content of the offgas effluent downsteam of
the recombiner shall be equal to or less than 4% by volume.

The total flow rate of dilution steam plus offgas when the
steam jet air ejectors are in operatior ghall exceed 9555
lbs/hr.

Level 2

System flows, pressures, temperatures and dewpoint shall be
within expected perliormance values.

The preheater, catalytic recombiner, after condenser,
Hydrogen Analyzers, cooler condenser, activated charcoal
heds and the HEPA filter shall be performing their required
unctions adequately. The automatic drain systems function
adeqg_ ately.

TEST RESULTS

The new fuel design did not affect the performance of
systems needed to satisfy the acceptance criteria of this
test .
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STP~35, RECIRCULATION SYSTEM FLOW CALIBRATION
OBJECTIVES

The objectives of this test are to perform a complete
calibration of the recirculation system flow
instrumentation, including specific signals to the plant
process computer and to adjust the recirculation flow
control system to limit maximum core flo to 109% of rated
core flow.

ACCEPTANCE CRITERIA

Level 1

None

Level 2

Jet pump flow instrumentation shall be adjusted such that
the jet pump total flow recorder will provide correct core
flow indication at rated conditions,

The APRM/RBM flow bias instrumentation shall be adjusted to
function properly at rated conditions.

The flow contro. system shall be adjusted to limit maximum
core flow to 108% of rated.

RESULTS
The new fuel design did not affect the performance of

systems needed to satisfy the acceptance criteria of this
test.
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2,33

STP-36, PIPING DYNAMIC TRANSIENTS
NOBJECTIVES

The objectives of this test are to verify that the
following pipe systems are adequately designed and
restrained to withstand the following respective transient
loading conditions:

Main Steam - Main Turbine Stop Valve/Control Valve closures
at approximately 20-25%, 60-80%, and 95-100% of rated
thermal power.

Main Steam and Relief Valve Discharge - Main Steam Relief
Valve actuation.

Recir~uiation ~ Recirculation Pump trips and restartis.

High lressure Coolant Injection steam supply - High
Pressure Coolant Injection turbine trips.

Feedwater - Reactor feed pump trips/coastdowns.

ACCEPTANCE CRITERIA

Level 1

Operating Transients: The measured amplitude (peak to
peak' of each remotely monitored point shall not exceed the
allewable value of tha point,

Level 2

Operating Transients: The measured amplitude (peak to
peak) of each remotely monitored point shall not exceed the
expected value of that point.

The maximum measured loads, displacements, and/or
velocities are less than or equal to the acceptance limits
specified.

In the judgment of the qualified test engineers, no signs
of excessive piping response (such as damaged insulation;
markings on piping, structural or hanger steel, or walls;
damaged pipe supports; etc.) are found during a
post~transient walkdown and visual inspection of tne piping
tested and associated branch lines.

RESULTS

The new fuel design did a0t affect the performance of
systems ..eeded to satisfy the acceptance criteria of this
test.
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2,34 S8TP-37, MAIN STcAM SYSTEM AND TURBINE PERFORMANCE
AND PLANT DYNAMIC RESPONSE VERIFICATION

OBJ_.CTIVES

The test objectives are to demonstrate (1) the satisfactory
performance of the main steam system and the main turbine;
and (2) that the dynamic response of the plant to the
design load swings, including step and ramp changes, is in
accordance with design,

TEST METHOD

Reactor power is brought to 25, 50, 75, and 100% percent to
verify operability and design performance requirements of
the main steam system and main turbine. Design step and
ramp load changes are induced at each power level to verify
plant dynamic response.

ACCEPTANCE CRITIERIA

The main steam system operates properly at the specified
power levels. The main turbine operates within specified
limits throughout the full power range. The dynamic
response of the plant to design load swings is within
specified limits.

RESULTS

The new fuel design did not affect the performance of
systems needed to sacisfy the acceptance criteria of this
test,
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