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LIMERICK GENERATING STATION
POWER RERATE
STARTUP TEST PROGRAM PLAN

1.0 EXECUTIVE SUMMARY

This Startup Test Report is submitted to the Nuclear
Regulatory Commission (NRC) in accordance with the
requirements of Limerick Generating Station (LGS) Technical
Specification 6.9.1.1. The report summarizes the startup
testing performed on LGS Unit 2 following implementation of
Power Rerate during the 2R03 Refueling Outage. Power Rerate
was implemented in accordance with Amendment of the Facility
Operating License No. NPF-85 and Operating License Change
Request No. 93-24-0 (Unit 1 will be re-rated upon completion
of the next refueling outage 1R06 currently scheduled for
1996).

The result of Power Rerate is an increase in reactor power
equal to 5% of the original rated thermal power. All
testing identified within the LGS Updated Final Safety
Analysis Report (UFSAR) Chapter 14.2 was addressed and
evaluated for applicability to this increased licensed power
rating as required by Technical Specifications.

The Reactor Mode Switch was placed in the Startup position
on February 17, 1995. The final synchronization to the grid
was performed on February 19, 1995, marking the official end
to the Unit 2 third refueling outage. The new 100% power
(3458 MWth/1163 MWe) was first achieved on February 24,
1995, All required Rerate Startup Tests were completed by
March 2, 1995.

There were 12 Special Procedures (SP’'s) written and
performed in combination with various Surveillance Tests
(ST's) described in this report, to successfully achieve the
new rating. No adjustments were required to control systems
for the following plant systems: EHC - Pressure Regulator,
Feedwater, Recirculation, Reactor Core Isolating Cooling
(RCIC), or High Pressure Coolant Injection (HPCI). All
systems performed in a stable manner during the plant
startup and during transient testing. The unit is operating
very well at rerated conditions.
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PURPOSE

This Startup Test Report summarizes the testing performed on
Limerick Generating Station (LGS) Unit 2 following the
implementation of Power Rerate. The result of Power Rerate
is an increase in reactor power equal to 5% of the original
rated thermal power. All teeting identified within the LGS
Updated Final Safety Analysis Report (UFSAR) Chapter 14.2
was addressed and evaluated for applicability to this
increased licensed power rating as required by Technical
Specification 6.9.1.1. The Rerate Startup Test Program Plan
documents these evaluations and describes in detail the
tests performed for Power Rerate. Each test performed for
Power Rerate is described herein, including the test
purpose, description, acceptance criteria and results. This
report is submitted in accordance with the requirements of
Technical Specification 6.9.1.1.

PROGRAM DESCRIPTION

The power rerate startup testing requirements were developed
primarily from the review of Chapter 14.2 of the LGS UFSAR,
Section 10.3 of the GE Power Rerate Safety Analysis Report
for Limerick 1 & 2, and the GE Power Rerate Project Rerate
Confirmation Test Program. The results of this testing
determined the unit‘s ability to operate at the rerated
power level. The testing was conducted following the third

-

refueling outage for Unit 2.

The majority of testing can be summarized into the following
categories:

1) Verifying control systems (Feedwater, EHC - Pressure
Regulator, and Recirculation) are stable at rerate
conditions.

2) Verifying high pressure injection systems (Reactor Core
Isolation Conling, High Pressure Coolant Injection)
operate acceptably at rerated pressures.

3) Data collection for comparison to original plant rated
conditions (Radiation Surveys, Thermal Performance and
Plant Steady State Data).

4) Turbine Control and Stop Valve Testing to determine
adeguate and safe power levels for future surveillance
performances.
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Test conditions at which the testing was performed are
defined below. All testing with a Test Condition (TC) must
be completed prior to proceeding to the subsequent test
condition. Reactor core flow can be any flow within the
safe operating region of the power/flow map (Figure 1) that
will produce the required power level.

Test Condition Rerate Power Level Rerate Mwt
1 <B85% <2939
2 B5-86% 2939-2974
3 90-91% 3112-3147
4 95-96% 3285-3320
5 97-98% 5354-3388
6 99-100% 3423-3458

All testing within a Test Plateau must be completed and
approved by the Startup Test Director, prior to increasing
power to the subseguent Test Plateau. Rerate Startup Test
Plateaus are defined below.

Test Plateau A (<91%) Includes TC-1,2&3. Reactor Thermal
Power cannot exceed 91%.

Includes TC-4. Reactor Thermal
Power cannot exceed 96%.

Test Plateau B (<96%)

Includes TC-5. Reactor Thermal
Power cannot exceed 98%.

Test Plateau D (<100%) - Includes TC-6. Reactor Thermal
Power cannot exceed 100%.

Test Plateau C (<98%)

4.0 ACCEPTANCE CRITERIA

Level 1 acceptance criteria normally relates to the value of
a process variable assigned in the design of the plant,
component systems or associated equipment. If a Level 1
criteria is not satisfied, the plant will be put in a
suitable hold condition until resolution is obtained. Tests
compatible with this hold condition may be continued.
Following resolution, applicable tests must be repeated to
verify that the requirements of the Level 1 criteria are now
satisfied.

Level 2 criterion is associated with expectations relating
to the performance of systems. If a Level 2 criterion is
not satisfied, operating and testing plans would not
necessarily be sltered. Investigation of the measurements
and the analytical techniques used for the predictions would
be started.
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Any acceptance criteria failure must be documented on a Test
Exception Report (TER).

RERATE STARTUP TEST PROGRAM SUMMARY

The test program began when the Mode Switch was placed in
startup on February 17, 1995 and ended with all required
Rerate Startup Tests complete on March 2, 1995. The unit
was synchronized to the grid on February 19, 1995, marking
the official end to the Unit 2 third refueling outage. The
new rerated 100% power (3458 Mwt) was first achieved on
February 24, 1995.

In general, the unit operates very well at the rerated
conditions. No adjustments were required to control systems
for the following: EHC Pressure Reqgulator, Feedwater,
Recirculation, Reactor Core Isolation Cooling (RCIC), or
High Pressure Coolant Injection (HPCI). All systems
performed in a stable manner.

Data collected at rerated conditions showed that the 5%
increase in reactor power has little, if any, effect on
reactor water chemistry and radiological conditions
throughout the plant.

All Rerate Startup Tests were performed satisfactorily
during the startup from 2R03 Refueling Outage. Table 3
identifies all of the required Rerate Startup Tests and the
Test Condition in which each test was performed. There were
no Test Exceptions throughout the test program, no Level 1
or Level 2 test failures.

Through artup testing, 1t has been determined that the
Turbine Stop Valve test can be performed at 100% Rerated
Power. In addition, it has been determined that Turbine
ontrol Valve testing can be performed at 90% Rerated Power.
hese numbers have been revised into the appropriate
Surveillance Tests.

NOTE : One February 21, 1995 at 0308 hours, while waiting
for Thermal Performance Test to start, a full
scram was received for both Limerick units. No
testing was in progress at the time and the cause
was determined to be from an instability on the

grid. The unit was kept hot and was restarted
shortly thereafter. Since the cause was unrelated

to the startup test program on Limerick Unit 2,
the unit was brought back to 95% thermal power
(TC-4) at 0400 hours on February 24, 1925 and
testing recommenced at this time.
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TESTING REQUIREMENTS

Each of the tests listed in LGS UFSAR Chapter 14.2 were
evaluated for applicability to power rerate. Section 6.1
lists the tests (numbered as designated in the UFSAR) not
required to be performed for power rerate and the reasons
for each determination. Section 6.2 lists the tests (again
numbered as designated in the UFSAR) which are required for
power rerate. A description of the specific testing to be
performed is included. Table 1 identifies the UFSAR tests
and their applicability to power rerate. Testing required to
be performed for power rerate will be identified with the
same numbering as used in the Initial Startup Program. Table
3 summarizes the testing to be performed and the test
conditions for each test performance.

6.1 UFSAR Chapter 14.2 Tests Not Required For Power Rerate
6.1.1 Test 3 - Fuel Loading

The purpose of this test is to load fuel safely
and efficiently to the full core size. Fuel
loading is performed in accordance with FH-605,
Core Component Transfer Authorization, during
every refueling outage. During the 2R03 outage,
fuel will be loaded in accordance with FH-605.
Power rerate has no impact on this evolution;
therefore, no additional testing is required.

Test 6 ~ SRM Performance and Control Rod Sequence

This test demonstrated that the operational
sources, source range monitoring (SRM)
instrumentation, and rud withdrawal sequences
provide adequate information to the operator
during startup. Technical Specifications and plant
procedures ensure proper SRM response during
startup. This test does not need to be repeated
for rerate.

This test demonstrated the ability to achieve
criticality in a safe and efficient manner for
each of the two withdrawal sequences and
determined the effect of rod motion on reactor
power at various operating conditions. The manner
in which criticality is achieved is not changed by
power rerate. The methods in place do not use 2
sequences. The current withdraw sequence is
performed in accordance with Banked Position
Withdraw Sequence. The rod patterns for
intermediate power levels up to rerated power will
be evaluated using a three dimensional simulator
code. Performance of this test is not required.
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Test 9 ~ Water Level Reference Leg Temperature

For LGS the difference in length between the
reference legs and the variable legs of water
level instrumentation is very small, making
correction for the small increase in drywell
temperatures negligible, therefore this test is
not required to be repeated for power rerate.

Test 10 - IRM Performance

The purpose of this test was to adjust the
intermediate range monitors (IRMs) to obtain
optimum overlap with the SRMs and average power
range monitors (APRMs). Technical Specifications
and plant procedures ensure proper IRM response
during startup. This test does not need to be
repeated for rerate.

Test 13 - Process Computer

The purpose of this test was to verify the
performance of the process computer under plant
operating conditions. The process computer was
fully tested at plant operating conditions during
the Initial Startup Test Program. The functions of
the process computer are not changed due to power
rerate so no additional testing is required.

Test 16 - Selected Process Temperatures

This test established the minimum recirculation
pump speed to maintain water temperature in the
bottom head of the reactor vessel within 145°F of
reactor coolant saturation temperature as
determined by reactor pressure. This test also
provided assurance that the measured bottom head
drain line thermocouple was adequate to measure
bottom head coolant temperature during normal
operations. Temperature stratification limits are
defined within Technical Specifications. This
testing is not required for power rerate.

Test 17 -~ System Expansion

This test verified that reactor drywell piping and
major equipment were unrestrained with regard to
thermal expansion. Analysis was performed for
rerate conditions with results showing that the
piping systems are acceptable for power rerate. No
further testing is required.
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Test 20 -~ Steam Production

The objective of this test was to operate
continucusly at rated reactor conditions to
demonstrate that the NSSS provided steam at a
sufficient rate and quality. This was the initial
warranty run which is not applicable to power
rerate.

Test 23 -~ Feedwater

Test 23 had five objectives. The first was to
demonstrate reactor water level control. The
second was to evaluate and adjust feedwater
controls. The third objective demonstrated the
capability of automatic flow runback feature to
prevent a low water level scram following a single
feedwater pump trip. The fourth objective
demonstrated adequate response to feedwater heater
loss. The final objective demonstrated general
reactor response to inlet subcooling changes.

These objectives were demonstrated through the
performance of three different tests during the
initial startup. The tests that will be performed
as part of power rerate are included in Section
6.2.12. The tests that are not required for power
rerate are described below.

The loss of feedwater heating test demoustrates
adequate response to loss of feedwater heating.
This event is caused by isolation of the steam
extraction line to the feedwater heater. During
this transient, the maximum feedwater temperature
decrease is required to be < 100°F, and the
resultant MCPR shall be greater than the fuel
thermal safety limit. Analysis has been performed
for rerate conditions assuming the maximum allowed
feedwater temperature decrease of 100°F. The
results showed the thermal and mechanical
overpowers for thie event meet the fuel design
criteria at rerate conditions. Based on the rerate
heat balance, a lose of feedwater heating would
not result in a greater than 100°F decrease in
final feedwater temperature; therefore, this test
is not required to be performed for power rerate,
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TEST 23 - Feedwater (Continued)

The feedwater pump trip test demonstrates the
capability of the automatic core flow runback
feature to prevent low water level scram following
the trip of one feedwater pump. One feedwater pump
is tripped and the automatic recirculation runback
circuit acts to drop power within the capacity of
the remaining feedpumps. This has already been
demonstrated at Limerick at MELLLA conditions from
full power on Unit 1. Data from this evolution
was reviewed and it has been determined that
adequate margin exists for rerate conditions.

G.E. has evaluated one feedwater pump trip and
determined that it will not cause a reactor scram
with the recirculation runback pump speed set at
42%. Therefore, this test will not be
reperformed.

Test 25 - Main Steam Isolation Valves

Test 25 had three objectives. The first was to
functionally check the MSIVs for proper operation
at selected power levels. The second objective
determined the reactor transient behavior during
and following simultaneous full closure of all
MSIVs. The third was to determine the isolation
valve closure times. Large transient testing
performed at high power during the Initial Startup
demonstrated the adequacy for protection for these
large transients. Analysis has shown that for
these transients at rerate conditions the change
in unit performance is small, thus testing the
unit‘s response to full closure of the MSIVs at
rerate power level is not required. MSIV
functional checks will be performed. See Section
6.2.13 for details.

Test 26 - Main Steam Relief Valves

This test verified proper operation of the dual
purpcse relief/safety valves including
determination of their capacity and verification
of their leaktightneas following operation. The
valve capacity is not affected by rerate. The

setpoints for these valves are being increased for
rerate. The new setpoints will be set and tested.
This test does not need to be performed for power
rerate.
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Test 27 - Turbine Trip and Generator Load
Rejection Demonstration

This test demonstrated the response of the reactor
and its control systems to protective trips in the
turbine and generator. Large transient testing
performed at high power during the Initial Startup
demonstrated the adequa for protection for these
large transients. Analysis has shown that for
these transients at rerate conditions the change
in unit performance is small, thus testing the
unit’s response *t~ turbine and generator trips at
rerate conditiuns is not required.

Test 28 -~ Shutdown From Outside the Control Room

This test demonstrated the ability to shut down
the reactor from normal steady state operating
conditions to the point where cooldown is
initiated and under control with reactor pressure
and water level controlled from outside the
control room. Power rerate does not change the
capability of the reactor to be shut down from
outside the control room; therefore, a repeat of
this test is not required.

Test - 30 Recirculation System

The first objective of this testing was to
determine the transient responses and steady state
conditions following recirculation pump trips and
to obtain jet pump performance data. The second
objective was to calibrate the jet pump flow
instrumentation. The recirculation system
calibration was performed as Startup Test #35
which will be performed as part of rerate testing
(see Section 6.4.2).

Test - 30 Recirculation System (Continued)

Test 30 determined the transient response during
recirculation pump trips, flow coastdown, and pump
restarts. Power rerate does not affect the ability
of the recirculation system to respond acceptably
to these transients as demonstrated during the
initial Startup Test Program so no further testing
is required.
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Test 31 - Loss of Turbine-Generator and Off-Site
Power

The objectives of this test were to demonstrate
proper performance of the reactor and the plant
electrical equipment and systems and to verify
that safety systems initiate and function properly
without manual assistance during the loss of
auxiliary power transient. Power rerate will not
change the ability of the electrical systems to
function properly during a loss of main turbine-
generator and offsite power. The ability of HPCI
and RCIC to function properly at rerate conditions
will be demonstrated (see Sections 6.2.7 and
6.2.8) during the power ascension to rerate
conditions; therefore, this test is not required.

Test 33 - Piping Steady-State Vibration
Measurements

This test determined the vibration characteristics
of reactor internals and recirculation loops
induced by hot two-phase forces. Analysis
performed shows that the net impact from power
rerate is small and considered negligible. This
test is not required to be repeated for power
rerate.

Test 34 -~ Offgas System Performance Verification

The purpose of this test during initial startup
was to demonstrate that the Offgas System operates
within Technical Specifications. Power Rerate has
been determined to be a minimal impact on this
system and therefore no additional testing outside
of normal Technical Specifications is required.

Test 36 - Piping Dynamic Transient

The objective of the original test was to show
that piping vibrations in the Main Steam Inside
Containment, Reactor Recirculation and various
other systems were acceptable during selected
dynamic transients. The small increase in initial
power level from power rerate will not
significantly change the response of this piping
to dynamic transients, thus this test is not
required for power rerate.
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6.2 UFSAR Chapter 14.2 Tests Recommended For Power Rerate
6.2.1 Test 1 -~ Chemical and Radiochemical

Purpose: The primary objective of this test is to
maintain control and knowledge about the quality
of the reactor coolant chemistry.

Description: Chemical and radiochemical samples
will be taken in accordance with plant procedures
at the original 100 % power level and at the
rerate 100% power level.

Level 1 Criteria

Per ST-5-041-800-2 and ST-5-041-885-2
| 2 cr .

None

Results:

Rerate Chemistry Results

: PARAMETER ACTUAL DATA ACTUAL DATA ACCEPTANCE
| (95%) (100%) CRITERIA

Primary Rx Coolant 1.26 x 107 1.86 x 10 | <0.2 uCi/gm
| Iodine

| Primary Rx Coolant 0.134 0.117 1.0
| Conductivity

| Primary Rx Coolant €.82 6.87 25.6 to <8.6
Ph

Primary Rx Coolant 0.24 0.29
Chloride

<200

ST-5~041-800-2 and ST-5-041-855-2 Reactor Coolant
Chemistry and Dose Equivalent Iodine -131
respectively were both performed satisfactorily at
95 and 100% rerated power. All acceptance
criteria were satisfied.

6.2.2 Test 2 - Radiation Measurements

Purpose: This test measures radiation levels at
selected locations and power conditions to assure
the protecticn of plant personnel and continuous
compliance with guideline standards of 10CFR20
during plant operation.
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Test 2 - Radiation Measurements (Continued)

Description: Radiation levels will be measured at
various locations in the plant at rerated power
levels of 90% and 100% in accordance with GP-2

App. 6.
Level 1 Criteria

Radiation doses of plant origin and occupancy
times of personnel in radiation zones shall be
controlled consistent with the guidelines of the
standards for protection against radiation
outlined in 10CFR20 NRC General Design Criteria.

Level 2 Criteria
None

Results: Radiation Surveys were conducted at
rerated power levels of 90 and 100% in accordance
with GP-2 Appendix 6, Normal Plant Startup -
Health Physics. Essentially, the dose rates are
the same as those experienced at the original
power levels. No postings were changed as a
result of achieving the rerate 100% power level.
Radiation dose rates remain within the standards
for protection against radiation outlined in
10CFR20 NRC General Design Criteria thus meeting
the test criteria.

Test 4 ~ Full Core Shutdown Margin

Purpose: This test demonstrates that the reactor
will be subcritical throughout the fuel cycle with
any single control rod fully withdrawn.
Description: Shutdown margin demonstrations shall
be performed in accordance with ST-6-107-875-2

Shutdown Margin Determination.

Level 1 Criteria

Shutdown margin is 20.38% (delta K)/K + R.
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Test 4 - Full Core Shutdown Margin (Continued)
Level 2 Criteria

None

Results: For Unit 2 Cycle 4, the required shutdown
margin must be greater than 0.38% (delta K)/K + R,
where R is equal to 0.26% (delta K)/K. Therefore,

the calculated shutdown margin for Cycle 4 must be
greater than 0.640% (delta K)/K.

As Unit 2 reached criticality, data was collected
to calculate Shutdown Margin in accordance with
§T-6-107-875-2, Shutdown Margin Determination.
Cycle 4 shutdown margin was determined to be 1.58%
(delta K)/K. This satisfies the Level 1
Acceptance Criteria.

Test 5 - Control Rod Drives

Purpose: This testing demonstrates that the
control rods meet Technical Specification
requirements for scram times.

Description: Scram timing of control rods shall be
performed in accordance with S$T-3-107-790-2, CRD
Scram Timing.

I 1 1 Crj .

Per ST-3-107-790-2

I ] 2 Crj :

None
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6.2.4 Test 5 - Control Rod Drives (Continued)

Results: Scram Time Testing was performed for all
control rods during the Operational Hydrostatic
Test (Ops Hydro) at rerated pressure. All Level 1
Acceptance Criteria per S8T-3-107-790-2, CRD Scram
Timing, were satisfied and are shown below.

Scram Timing Results

Position Inserted from Acceptance

Acceptance
Fully Withdrawn Criteria 1

Criteria 2

Acceptance Criteria 1: Avg. scram insertion time
from fully withdrawn position for all control
rods.

Acceptance Criteria 2: Avg. scram insertion time
from fully withdrawn position for the 3 fastest
control rods in each group of 4 control rods in a
2 by 2 array.

6.2.5 Test 11 - LPRM Calibration

Purpose: The purpose of this test is to calibrate
the local power range monitors (LPRMs).

Description: The LPRM channels will be calibrated
to make the LPRM readings proportional to the
neutron flux in the narrow-narrow water gap at the
chamber elevation. This calibration will be
performed in accordance with ST-3-074-505-2, TIP
Calibration of LPRMS.

] v :
Per ST-3-074-505-2
Level 2 Criteria

None
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Test 11 -~ LPRM Calibration (Continued)

Results: Using ST-3-074-505~2, TIP Calibration of
LPRMs, all operable LPRMs were successfully
calibrated. LPRM Gain Adjustment Factor values
for all operable LPRM channels were greater than
or equal to 0.90 and less than or equal to 1.10,
as required.

Test 12 -~ APRM Calibration

Purpose: The purpose of this test is to calibrate
the average power range monitors (APRMs).

Description: Each APRM channel reading will be
adjusted to be consistent with the core thermal
power as determined from the heat balance. This
calibration will be performed in accordance with
8T-6-107-887~2, APRM Gain Determination and
Adjustment.

Level 1 Criteria

APRMs are correctly set to calculated APRM
setting.

None

Results: APRM Calibrations or Gain Adjustments
were performed during each Test Condition (1
through 6) during the Rerate Startup Test Program.
Each performance of ST-6-107-887-2 APRM Gain
Determination and Adjustment, was completed
satisfactorily. No problems were encountered
during these tests.

Test 14 - Reactor Core Isolation Cooling System

Purpose: This testing will verify proper operation
of the Reactor Core Isolation Cooling (RCIC)
System at the rerate operating pressure and
provide baseline data for future surveillance
testing. Data obtained during the rated pressure
quick start test will be analyzed to verify the
margin to trip on RCIC Turbine Speed following a
quick start to satisfy SIL 377 commitment.
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Test 14 - RCIC System (Continued)

Description: At 150 psig, as part of the normal
plant startup, ST-6-049-320-2, RCIC Ogerability
Verification (or the appropriate Special
Procedure), will be performed to demonstrate
adequate control of the turbine and rated flow

capability.

Using the current controller settings, a
condensate storage tank (CST) injection is
performed at > 920 psig to demonstrate acceptable
operation at the lower end of the operating
pressure range for power rerate and to provide a
benchmark to which future surveillance tests are
compared. This demonstration will be performed
using 8T-6-049-230-2, RCIC Pump, Valve and Flow
Test" (or the appropriate Special Procedure). A
stability check of the RCIC system will be
performed in accordance with station procedures or
the appropriate Special Procedure.

At rerate operating pressure, a cold quick start
is performed in accordance with 849.1.D, RCIC
System Full Flow Functional Test (or the
appropriate Special Procedure). Following the
gquick start, system stability shall be
demonstrated by introducing small step
disturbances in flow demand in accordance with
station procedures or the appropriate Special
Procedure. As part of the analysis of the RCIC
quick start at rated conditions, the margin to
trip on RCIC turbine speed will be measured to
determine if the recommended modification of SIL
377 is needed.

Level 1 Criteria

1. The system shall deliver rated flow (600 gpm)
in less than or equal to 30 seconds from the
automatic initiation at any reactor pressure
between 150 psig and rated pressure at rerate
conditions.

- I8 The RCIC turbine shall not trip or isolate
during auto or manual starts.
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NOTE: If any Level 1 criteria are not met, the
reactor will only be allowed to operate
up to a restricted power level defined
by Figure 2 until the Level 1 criteria
are met. Consult Technical
Specifications for other actions to be

taken.
Level 2 Criteria
1. To provide an overspeed and isolation trip

avolidance margin, the transient start first
and subsequent speed peaks shall not be more
than 5% faster than rated RCIC turbine speed.

P 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.

Results: At 150 psig, SP-146, Unit 2 RCIC
Operability Verification for Power Rerate, was
performed satisfactorily. The purpose of this
test was to verify RCIC Operability at 150 psig
and verify time to rated flow falls within 30
seconds. Tech Spec minimum for rated flow is 600
gpm and actual was 680 gpm. Time to rated flow
was 24 seconds thus satisfying all criteria.

With reactor pressure at approximately 940 psig,
the RCIC Pump, Valve and Flow Test, ST-6-049-230-
2, was performed satisfactorily. The RCIC turbine
did not trip, greater than 600 gpm was achieved
with discharge pressure greater than 80 psig above
reactor pressure in less than 30 seconds, thus
satisfying all Level 1 acceptance criteria. All
speed peaks were less than 4803.75 rpm satisfying
the Level 2 criterion.

Section 7.3 of SP-146, Unit 2 RCIC Operability
Verification for Power Rerate, was performed
satisfactorily at 100% Rerated Power Level. A
cold quick start was performed and stability was
checked. RCIC pump flow was 600 gpm at a pressure
of 1220 psig and time to rated flow was 18 seconds
with an initial speed spike of 2000 rpm. No
tuning was needed and the system ran smoothly.
Decay ratios were zero. All Level 1 and 2
acceptance criteria was satisfied.
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Test 15 -~ High Pressure Coolant Injection System

Purpose: This test will verify proper operation of
the High Pressure Coolant Injection (HPCI) System
at the rerate operating pressure and provide
baseline data for future surveillance testing.

Description: At 200 psig, as part of the normal
plant startup, ST-1-055-800-2, HPCI Response Time
(or the appropriate Special Procedure), will be
performed to demonstrate adequate control of the
turbine and rated flow capability.

Using the current controller settings, a
condensate storage tank (CS8T) injection is
performed at 920 psig to demonstrate acceptable
operation at the lower end of the operating
pressure range for power rerate and to provide a
benchmark to which future surveillance tests are
compared. This demonstration will be performed
using 8T-6-055-230-2, HPCI Pump, Valve and Flow
(or the appropriate Special Procedure). A
stability check of the HPCI system will be
performed in accordance with station procedures or
the appropriate Special Procedure.

At rerate operating pressure, a cold quick start
is performed in accordance with 855.1.D, Full Flow
Functional Operating Procedure (or the appropriate
Special Procedure). Following the quick start,
system stability shall be demonstrated by
introducing small step disturbances in flow demand
in accordance with station procedures or the
appropriate Special Procedure.

Level 1 Criteria

14 The system shall deliver rated flow (5600
gpm) in less than or equal to 30 seconds from
the automatic initiation at any reactor
pressure between 200 psig and rated pressure
at rerate conditions.

The HPCI turbine shall not trip or isolate
during auto or manual starts.

N
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Test 15 -~ HPCI System (Continued)
Level 2 Criteria
i To provide an overspeed and isolation trip

avoidance margin, the transient start first
speed peak shall not be within 15% (of rated
turbine speed) of the overspeed trip, and
subsequent speed peaks shall not be more than
5% faster than rated HPCI turbine speed.

2. The speed and flow control loops shall be
adjusted so that the decay ratio of any HPCI
system related variable is not greater than
0.25.

Results: At 200 psig, SP-145, Unit 2 HPCI
Operability Verification for Power Rerate, was
performed satisfactorily. The purpose of this
test was to verify HPCI operability at 200 psig
and verify time to rated flow falls within 29.5
seconds. Tech Spec minimum flow is 5600 gpm and
actual was 5600 gpm at a discharge pressure of 410
psig. Turbine speed was 4000 rpm and the turbine
did not trip. Time to rated flow was 23.5 seconds
thus satisfying all Level 1 and Level 2 criterion.

At 960 psig, 8T-6-055-230-2, HPCI Pump, Valve and
Flow, was completed satisfactorily. The following
acceptance criteria were met:

Rated Flow 5600 Actual 5600 gpm
Rated Pressure 1040 psig Actual 1300 psig
Response Time 29.5 sec Actual 19 sec

No speed requirements were exceeded. The speed
and flow contrel loops did not need any adjustment
and decay ratio was less than 0.25 thus satisfying
all test criterion.

SP-145, Unit 2 HPCI Operability Verification for
Power Rerate, was performed satisfactorily at 100%
Rerated Power. A cold quick start was performed
in conjunction with a stability (tuning) check.

No turbine trip or isolation were received and the
following test acceptance criteria was met:

Rated Flow 5600 Actual 5600
Rated Pressure 1040 Actual 1150
Decay Ratio £.25 Actual .25

Response Time <29.5 sec Actual 27.5 sec
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6.2.8 Test 15 ~ HPCI System (Continued)
The transient start peak speed did not exceed the
limit of 4609 rpm and subsequent peaks were less
than maximum allowable 4400 rpm. All Level 1 and
2 acceptance criteria were met.

6.2.9 Test 18 - TIP Uncertainty
Purpose: This test confirms the reproducibility of
the traversing incore probe system (TIPS)
readings, determines the core power distribution
in three dimensions, and determines core symmetry.
Description: This test is performed in accordance
with RT-3~074-850-0, Core Power Symmetry and TIP
Reproducibility.
Level 1 Criteria
None
Level 2 Criteria
Per RT-3-074-850-0
Results: RT-3-074-850-0, Core Power Symmetry and
TIP Reproducibility, was performed satisfactorily
at full power. Reactor Power distribution data
was collected by repeatedly traversing the core
axially with gamma tips. This data was collected
and forwarded to the Fuel and Services Division
for analysis. The results are below:

Random Noise Geometric Total Tip
Component (%) Component (%)
0.58% 0.96% 1.12%

Thus the requirement of total tip uncertainty to
be <7.1% was satisfied.

6.2.10 Test 19 - Core Performance

Purpose: This test evaluates the core performance
parameters to assure plant thermal limits are
maintained during the ascension to rerate
conditions.

Description: As power is increased along a
constant rod pattern line, core thermal power will
be measured near 90% rerated power and at each 3%
increment up to 100% rerate power, using the
current plant methods of monitoring reactor power.
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Test 19 - Core Performance (Continued)

Demonstration of fuel thermal margin will be
performed prior to and during power ascension at
each 3% increment up to the rerated power level.
Fuel thermal margin will be projected to the next
test point to show expected acceptable margin, and
will be satisfactorily confirmed by the
measurements taken at each test point before
advancing to the next increment.

This demonstration and on-going monitoring of core
and fuel conditions will be performed in
accerdance with ST-6-107-885-2, Thermal Limits (or
the appropriate Special Procedure).

I | 1 Cr :

+he following thermal limits are < 1.000:

, CMFLPD (Core Maximum Fraction of Limiting
Power Density)

- CMFCP (Core Maximum Fraction of Critical
Power)

s CMAPR (Core Maximum Average Planar Ratio)

I 1 2 Cr :

None

Results: While thermal limits are continuously
monitored during power ascension ST-6-107-885-2,
Thermal Limite, was performed at each test
condition satisfactorily thus meeting all
acceptance criteria.

Rerate Power Level




6.2.11

Limerick Generating Station
Unit 2 Rerate Startup Test Report
Page 23 of 44

PAG:mbc
Test 22 -~ Pressure Regulator
Purpose: This test has three objectives.
1. To confirm the adequacy of the settings for

the pressure control loop by analysis of the
transients induced in the reactor pressure
control system by means of the pressure
regulators.

P To demonstrate the backup capability of the
pressure regulators via simulated failiure of
the controlling pressure regulator.

- & To demonstrate that other affected parameters
are within acceptable limits during pressure
induced transient maneuvers.

Description: During TC-1 and TC-2, the following
step inputs will be made to the pressure
regulator:

-3 psi
+3 psi
-5 psi
+5 psi
-10 psi
+10 psi

AN B W

When this testing is complete for one pressure
regulator, transfer is made to the other pressure
regulator, and the steps shall be repeated.
Transfer back to the original pressure regulator
is accomplished through simulated failure of the
controlling pressure regulator. Transfer between
pressure regulators by normal transfer and by
simulated failure demonstrate that these events
are survivable and well-behaved.

Average main steam line flow versus pressure
regulator output is taken in increments of 2%
power during the power ascension to 100% rerate
power. The variation in the eslope of the curve
plotted on linear graph paper must show that the
incremental regulation is within the criteria. If
the requiremente are not met, the control valve
function generator break points will have to be
adjusted.
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6.2.11 Test 22 - Pressure Regulator (Continued)
Level 1 Criteria

The transient response of any pressure control
system related variable to any test input must not
diverge.

Level 2 Criteria

1. Pressure contrel system related variables may
contain oscillatory modes of response. In
these cases, the decay ratic for each
controlled mode of response must be less than
or equal to 0.25. (This criterion does not
apply to tests involving simulated failure of
one regulator with the backup regulator
taking over.)

- The pressure response time from initiation of
pressure setpoint change to the turbine inlet
pressure peak shall be < 10 seconds.

3 Pressure control system deadband, delay,
etc., shall be small enough that steady state
limit cycles (if any) shall produce steam
flow variations no larger than +0.5% of rated
steam flow.

4. The peak neutron flux and/or peak vessel
pressure shall remain below the scram
settings by 7.5% and 10 psi respectively for
all pressure regulator transients.

. P The variation in incremental regulation
(ratio of the maximum to the minimum value of
the guantity, "incremental change in pressure
control signal/incremental change in steam
flow", for each flow range) shall meet the
following:

¥ of Steam Flow Obtained

With Valves Wide Open Variation
0 to B85% £ 431
B5% to 97% ® 211
85% to 99% < 511
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