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This Power Uprate Test Program Startup Report is written pursuant to Technical
Specifications 6.9.1.1, 6.9.1.2 and 6.9.1.3.

Per TS 6.9.1.1, this summary report of plant startup and power escalation testing is being
submitted following Amendment No. 103 to License No. NPF-22 which involved a
planned increase in power level.
Per TS 6.9.1.2, this startup report addresses each of the startup tests identified in the
FSAR Chapter 14 and, as applicable, includes a description of the measured values of
the operating conditions or characteristics obtained during the test program and a
comparison of these values with design predictions and specifications. This report also
describes any corrective actions that were required to obtain satisfactory operation.
Per TS 6.9.1.3, this report is being submitted within 90 days following completion of the
Power Uprate Test Program, which concluded with approval of the Final Test Program
Review Record on August 18, 1994.

Susquehanna Unit 2 is a General Electric BWR/4. The original design power rating for
the unit was 3439 MWt. It was originally licensed for operation at 3293 MWt. Following
Power Uprate, the unit is now licensed to operate at a Rated Thermal Power of 3441
MWt which represents an approximate increase of 4.5% over the previously licensed
power level.

A Rated Thermal Power of 3441 MWt supports a steam flow to the main turbine of 14.14

million pounds per hour that will be considered the uprated "rated steam flow." The
uprated rated steam flow represents a 5% increase over the rated steam flow associated
with the original licensed power. An increase in turbine throttle pressure was required in
order to pass the increased flow through the turbine and to maintain adequate
The increase in rated steam flow will also slightly increase the pressure drop
through the main steam system. These effects require about a 30 psi increase in reactor
steam dome design operating pressure.
pressure'ontrol.

Power Uprate also included changes to allow operation in the increased core flow region
(8% above the present rated core flow of 100 million Ibm/hr.) This insures that
operational flexibility that presently'exists is maintained after the power uprate. The
portion of the proposed amendment to widen the core flow operating range is consistent
with the power/flow range previously licensed for the BWR/4 product line.
Increases in required flows, temperatures, pressures and capacities
systems and components are consequences of these primary effects.

of supporting
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Following the power uprate implementation refueling and inspection outage, the plant
was returned to power operations culminating with operation at a new 100'lo power level
of 3441 MWt. It was prudent that our approach to this new uprated 100% power level
was conducted with at least the same considerations for tests and administrative controls
that were used during the Initial Test Program's Startup Test Program.

The Power Uprate Test Program encompassed the scope of events commencing with
the verification of the newly loaded reactor core and terminating with the completion of
the Final Test Program Review. Formal tests, denoted as power uprate tests, were
conducted during this program.

The requirements for the Power Uprate Test Program came from a review of:
Reg. Guide 1.68- Rev. 2
Reg. Guide 1.68.1 - Rev. 1
Reg. Guide 1.68.2- Rev. 1
Chapter 14 of the FSAR
Licensing Topical Report NE-092-001A - Rev. 0
GE Power Uprate Startup Test Specifications
Proposed Amendment No. 117 to License No. NPF-22

The results of these tests were used to determine the acceptability of operating the unit
at the uprated power level..

Existing plant programs and procedures were used to the extent practical in order to
maximize benefits associated with the existing programs. Supplemental administrative
controls required for implementation and control of the testing and power ascension were
NDAP-QA-0406.
provided via administrative procedure
Major supplemental
administrative controls are described below.

The Test Director for each test was assigned by the group responsible for normally
performing the test (i.e., Chemistry, Health Physics, l&C, etc.). The Test Director met or
exceeded the qualifications for performing the test as established by the responsible
group.
Implementation of each test was assigned to one or more Test Conditions as defined in
Attachment A. Assignments of all tests performed during the Power Uprate Test
Program is shown in Attachment B.
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Test Exception Reports were written to document the description and resolution of all
test exceptions as well as the subsequent actions required to close out the exception.
The processing and approval of Test Exception Reports was independent of test results.
Testing and power escalation was sequenced in four distinct Test Plateaus:

A/B
C
D
E

Test
Test
Test
Test

Conditions A and B
Condition C
Condition D
Condition E

A Test Plateau Review was performed prior to escalating power above the maximum
power associated with the current Test Plateau. The following items were required to be
completed prior to the Test Plateau Review:
~

~

~

0

All Power Uprate Tests scheduled for the current Test Plateau were completed to
the extent required
Results Summaries for all Power Uprate Tests completed during the current Test
Plateau were reviewed
All Test Exception Reports written against Power Uprate Tests scheduled for the
current Test Plateau were resolved.
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The Susquehanna Unit 2 Power Uprate Test Program was a success. The program was
implemented safely, ahead of schedule, with very few minor test exceptions, and with an
overall increase in net electrical output slightly greater than anticipated. A total of 87
Power Uprate Tests were successfully implemented demonstrating that the unit can
operate safely at uprated power conditions and that the systems responded as expected.
Nearly all Nuclear Department work groups participated in the uprate and in the test
program. Cooperation among all involved groups was exemplary.

Power Uprate Testing was essentially completed in 20 days starting with generator
synchronization on June 11 and ending with the Power Uprate Performance Tests and
100% power chemistry tests on July 1. The overall Power Uprate Test Program took
longer to complete starting with the Core Post-Alteration Verification on May 17 and
ending with the Final Test Program Review on August 18.
There were a total of 14 Test Exception Reports written during the Power Uprate Test
Program. All Level 1 Acceptance Criteria were satisfied. There were only five Level 2
Acceptance Criteria exceptions, three of which concerned the same pre-power uprate
existing plant condition, and two of which were due to one set of anomalous GETARS
dataset. The remaining nine exceptions were mostly administrative in nature and did not
affect any Acceptance Criteria.

A few notable occurrences took place during the power ascension to uprated power and
core flow conditions which were not the subject of Power Uprate Test Program
Acceptance Criteria. Each of these occurrences were documented on a Significant

Operating Occurrence Report (SOOR) and are being tracked and resolved in
accordance with plant procedure NDAP-QA-0724. These occurrences and their
associated SOORs are listed below:

SOOR

Date

Short Description

94482

6/10/94

HPCI Auto Quick Start response time was delayed 6 to 7 seconds by trip
and reset of the HPCI turbine stop valve.

94<02

6/22/94

Containment noise observed while operating at uprated core flow value of
108 Mlb/Hr.

94403

6/23/94

A difference between wide and narrow range vessel level indications
greater than expected by Operations personnel.
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NOTE:

Throughout this report, power is presented in percentage of uprated licensed
power level of 3441
MWt.'ay

7

Commenced fuel reloading

May 16

Completed fuel reloading

May 17

Completed first Power Uprate Test

May 28

Entered Operational Condition 4

June 7

Entered Operational Condition 2

June 8

Achieved reactor criticality

June 9

Achieved reactor pressure of 955 psig which corresponds to the uprated
turbine inlet pressure setpoint

June 11

Synchronized main generator to grid

June 12

Removed main turbine from operation to repair leaking bleeder trip valve
Re-synchronized main generator to grid

Maintained power at 38% to perform scram timing of all CRDs

June 15

Maintained power at 60% to perform control system tuneups

June 16

Increased power to 80%

June 20

Completed Test Condition A (< 90% power) testing
Maintained power at 90% and completed Test Condition B (89% - 90%
power) testing

Completed Plateau Review for Test Plateau NB
June 21

Increased core flow to uprate'd licensed limit of 108 Mlb/Hr
Maintained power at old 100% rating of 3293 MWt

June 22

Completed Test Condition C (95% - 96% power) testing
Held plant conditions and testing program until containment noise and
apparent water level discrepancy issues were addressed
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Completed Plateau, Review for Test Plateau C

June 23

Reduced core flow to 103 Mlb/Hr to investigate containment noise issue

Reduced core flow to 100 Mlb/Hr in preparation for Test Plateau D
June 25

Released hold on testing program

Increased power level to 98%
Completed Plateau Review for Test Plateau D
June 26

Increased power to 100%

June 28

Core flow increased to 103 Mlb/Hr to collect steamline resonance data

June 29

Completed Performance Test at 3441 MWt

June 30

Completed Performance Test at 3293 MWt

July

Effectively completed all power ascension testing with only a few isolated
tests to complete

1

July 5

Completed RCIC quarterly flow surveillance test

July 6

Completed HPCI quarterly flow surveillance test

July 7

Completed Plateau Review for Test Plateau E

July 18

Completed normally scheduled monthly chemistry surveillance tests

August 3 Completed review of the "Monthly Gaseous and Liquid Radiological Effluent
Report"
August 14 Completed Single Reactor Recirculation Loop testing
August 18 Completed Final Test Program Review
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Chemistry Tests

3.1.1

Test

1

- Chemical and Radiochemical

Test 37 - Gaseous Radwaste System
Abstract:

Tests 1 and 37 are combined in this report since both tests verify that plant effluents met
Technical Specification requirements.

As part of Test 1, the "Monthly Gaseous and Liquid Radiological Effluent Report" is
reviewed to ensure that gaseous and liquid effluent Acceptance Criteria are satisfied.
Test 1 also secures information on the chemistry of the reactor coolant at uprate
conditions and ensures that reactor coolant Acceptance Criteria are satisfied.

Test 37 secures information on offgas system effluents and demonstrates that gaseous
and particulate effluents satisfy Acceptance Criteria.
Level

Criteria:

1

(a)

Chemical factors defined in the Technical
maintained within the limits specified.

(b)

The release of radioactive gaseous and particulate effluents must not
exceed the limits specified in the SSES Technical Specifications.

Specifications

must

be

Level 2 Criteria:

None
Results:

The following plant procedures were performed during Test Plateaus C and E to
successfully demonstrate that reactor coolant samples satisfied Acceptance Criteria:
SC-276-101
SC-276-106

U2 Rx Coolant Conductivity Determination
U2 Rx Coolant Chloride 8 pH Determination

The following plant procedures were performed during Test Plateau E to successfully
demonstrate acceptable Gaseous Radwaste system performance and to satisfy gaseous
and particulate effluent Acceptance Criteria:
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SC-070-001
SC-070-002
SC-233-101
SC-233-102
SC-234-101
SC-234-102

SBGT Vent Weekly iodine 8 Particulate Activity
SBGT Vent Monthly Tritium 8 Grab Sample Analysis
U2 TB Vent Weekly iodine 8 Particulate Activity
U2 TB Vent Monthly Tritium & Gray Sample Analysis
U2 RB Vent Weekly iodine & Particulate Activity
U2 RB Vent Monthly Tritium 8 Grab Sample Analysis

The June "Monthly Gaseous and Liquid Radiological Effluent Report" was reviewed and
demonstrated that the liquid and gaseous effluent Acceptance Criteria were satisfied.
The June report covered plant operation for all Test Plateaus.
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Test 2 - Radiological

3.1.2

Abstract:

At the uprate power level, gamma dose rate measurements

and, where appropriate,
neutron dose rate measurements will be made at predesignated locations to identify and
assess the impact of the SSES uprate on actual plant area dose rates.

Level

1

Criteria:
(a)

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

Level 2 Criteria:
(a)

The radiation doses of plant origin shall meet the following limits depending
upon the Radiation Zone in which the radiation measurement point is
located:
Radiation
Zone

Limit

I

0.5 mRem/hr
2.5 mRem/hr
15 mRem/hr
100 mRem/hr

II

III

IV

Note: All areas designated Radiation Zone V have potential radiation doses of 100
mRem/hr. Readings taken in Zone V during the Startup Test Program may be less than
100 mRem/hr; however, since Zone V is defined in terms of potential levels, there are no
Acceptance Criteria for Zone V survey points.

Results:

Plant procedure HP-TP-506, "HP Power Uprate Radiological Survey Program," was
completed during Test Plateaus C, D, and E to demonstrate that the above Acceptance
Criteria were satisfied. Test Exception Report 2-003 was written to document and
resolve the fact that in ten areas, measured dose rates exceeded dose rates estimated
by the FSAR radiation zone drawings. This was a pre-existing condition and was not
associated with power uprate. These differences represent minor changes to previously
estimated values and are not considered significant. An FSAR Change Request had
been submitted internally to update the drawings.
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Test 3 - Fuel Loading

3.1.3

Abstract:
The objective of this test is to achieve the full and proper core complement of nuclear
fuel assemblies through a safe and efficient fuel loading evolution. Fuel loading shall be
performed per plant procedures and the Fuel and Core Component Transfer
Authorization Sheet (FACCTAS). The FACCTAS will be prepared according to RE-OTP042, FACCTAS Preparation Guideline for Refueling Outages.
Level

1

Criteria:
(a)

The core must be verified to conform with the reference core design used in
the various licensing analyses. The verifications to be performed include
fuel bundle location, fuel bundle orientation, and proper seating of the fuel
bundles within the core. Any discrepancies discovered in the loading will be
promptly corrected and the affected bundles shall be reverified prior to unit
startup.

Level 2 Criteria:

None
Results:

Core Verification was successfully completed per plant procedure RE-081-036, "Core
Post-Alteration Verification."

Susquehanna took the following precautions to prevent a misloaded fuel bundle. During
the total core offload, bundles to be used next cycle were placed in the pool in the order
in which they were to be reloaded. This facilitated an orderly stripping of bundles during
the reload. After the offload was complete, a serial number verification of these bundles
was performed prior,to reload.
The Cycle 7 final core verification consisted of two videotaped passes over the core
utilizing an underwater television camera. During the first pass, the fuel bundle serial
numbers were recorded on the videotape to verify proper location. The second pass was
performed to verify proper fuel assembly seating (assembly height check) and correct
orientation.
The core tapes were independently verified to be correct by a member of the Reactor
Engineering Group and a representative of Quality Control. Therefore, the as-loaded
core configuration is consistent with the core design Siemens Nuclear Power and PPBL
used in the evaluation of the S2C7 Reload Licensing Analyses. The S2C7 core map is
included as Attachment C.
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Test 4 - Full Core Shutdown Margin

3.1.4

Abstract:
The objective of this test is to assure at least the minimum required shutdown margin
exists with the strongest worth control rod fully withdrawn, to calculate the actual
shutdown margin of the core, and to demonstrate that no reactivity anomaly exists.
Level

1

Criteria:
(a)

The reactor must remain subcritical with the highest worth control rod fully
withdrawn and additional control rods withdrawn to greater than or equal to
(.38% + R) 6 K/K notch position.

(b)

The calculated Shutdown Margin with an immovable control rod at its stuck
position and with the analytically highest worth rod at its full out position is
equal to or greater than (.38% + R) hK/K.

(c)

The calculated Shutdown Margin must be greater than or equal to 0.38%

6 K/K.
Level 2 Criteria:
(a)

The difference between predicted and actual critical control rod positions
must be less than 1% 6 K/K.

Results:

Plant procedures SR-200-003, "Shutdown Margin Demonstration," and SR-200-008, "In
Sequence Critical & Shutdown Margin Demonstration" were used to satisfy this test.

For Susquehanna Unit 2 Cycle 7, R = 0; thus the minimum required shutdown margin at
BOC is 0.38% 5 K/K. SR-200-003 verified at least this amount by performance of a
subcritical shutdown margin demonstration. The reactor remained subcritical with the
highest worth control rod fully withdrawn and an additional diagonally adjacent rod pulled
to a notch position with a calculated worth of 0.868%5 K/K. The required shutdown
margin to be demonstrated was calculated to be 0.5478%6 K/K. This is a 0.38% b, K/K
plus a correction back to 68'F for recirculation loop (moderator) temperature. Using data
supplied by Nuclear Fuels Engineering, it was determined that the following rods pulled
to the indicated position would demonstrate a shutdown margin of 0.700% d K/K.
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30-23*
34-27

48
0.868

10

analytically determined strongest rod.

As rods were pulled, subcriticality was verified after each notch. Subcriticality was also
verified with the rods at the above indicated positions, thus satisfying Level 1 Acceptance
Criterion (a).
During the testing, recirculation loop temperature increased to 112'F such that the
moderator correction at the actual time when the above rods were at the designated
positions was 0.1961% 8, K/K, resulting in a SDM demonstrated of 0.672%6 K/K thus
satisfying Level 1 Acceptance Criterion (b).
During performance of SR-200-008, control rods were withdrawn in the A sequence until
the reactor was on a stable, positive period. Criticality occurred on rod 18-47 at notch
24, which was step 26 of the startup sequence. A special log was initiated to record
SRM count rates and recirculation loop temperatures.
The average period was 125
seconds and the average loop temperature 124.8'F which yield period and temperature
corrections of 0.4728x10 ' K/K and 2.697x10 ' K/K, respectively.

(SDM)

The equation used to calculate SDM

SDM=

Kcrit —Esro
Kcrit* Ksro

-6 p(period)-d

p(temp)

Kcrit is Keff at the actual critical control rod position (1.00200) and Ksro is Keff
predicted with the strongest rod out (0.98608).

The minimum required SDM for Unit 2 Cycle 7 at beginning of cycle was 0.38%6,
K/K; the calculated shutdown margin based on this test was 1.294%2 K/K, thus
satisfying Level 1 Acceptance Criterion (c).
2)

The reactor went critical at step 26 with Kcrit of 1.00200.
calculate reactivity difference was

Reactivity difference;—

The equation used to

Kcrit -1 —
5 p (period) —5 p (temp)
Kcrit
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The calculated reactivity difference was - 0.117%
Acceptance Criterion (a) of less than 1% d K/K.

b,

K/K. This satisfies Level 2

A comparison of the predicted versus actual critical control rod patterns is
included as Attachment D.
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Test 5 - Control Rod Drive (CRD)

3.1.5

Abstract:
The objective of this test is to demonstrate that dynamic CRD friction is within acceptable
limits prior to operating the reactor at uprated pressure conditions, and to demonstrate
acceptable scram times at uprated reactor pressure.
Level

1

Criteria:
(a)

The maximum scram insertion time of each control rod from the fully
withdrawn position to notch position 5, based on de-energization of scram
pilot valve solenoids as time zero, shall not exceed 7.0 seconds (T.S.
3.1.3.2)

(b)

The average scram insertion time of all OPERABLE Rods from the fully
withdrawn position, based on de-energization of the scram pilot valve
solenoids as time zero, shall not exceed any of the following: (T.S. 3.1.3.3)
„.

Position
45
39
25
05
(c)

Seconds
0.43
0.86
1.93
3.49

The average scram insertion time from the fully withdrawn position for the
three fastest control rods in each group of four control rods arranged in a
two-by-two array based on de-energization of the scram pilot valve
solenoids as time zero, shall not exceed any of the following: (T.S.
3.1.3.4)
Position
45
39
25
05

Seconds
0.45
0.92
2.05
3.70

Level 2 Criteria:
(a)

For each control rod drive, either:
(1) drive piston differential pressure does not vary by more than 15 psi
from position 48 to position 02; or,
(2) the settling pressure for all notches is greater than 30 psi.

(b)

Each control rod drive's as-left stroke times shall be:
(1) 48 to 58 seconds for the withdraw stroke, and
(2) 39 to 49 seconds for the insert stroke.
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Results:

Plant procedure TP-055-006, "CRD Stroke Time and Friction Testing," was completed on
all Unit 2 CRDs following core reload and prior to vessel reassembly. All CRD insert

stroke times were adjusted within 39 to 49 seconds and withdraw stroke times were
adjusted within 48 to 58 seconds. These stroke times are consistent with a drive speed
of 3 inches per second+ 10% and account for the 4 to 5 second shift in insert and
withdraw speeds during vessel pressurization. All CRDs met the friction criteria of < 15
psid variation in drive piston differential pressure over its entire stroke or a settle
pressure at every notch of > 30 psid. This demonstrated acceptable friction between the
moving and stationary components of the CRD and its associated core cell. This test
demonstrated that the Level 2 Criterion (a) and (b) were satisfied.
Plant procedure SR-255-001, "Scram Time Measurements
Rods," was completed on all Unit 2 CRDs at 38% power.

of All Operable Control

The maximum scram insertion time from the fully withdrawn position to notch position 5,
based on de-energization of scram pilot valve solenoids as time zero, was 2.97 seconds
for control rod 26-51, thus satisfying Level 1 Criterion (a) of 7.0 seconds.
The average scram insertion time of ail control rods from the fully withdrawn position,
based on de-energization of the scram pilot valve solenoids as time zero, did not exceed
Level 1 Criterion (b) as summarized below:
Rod
Position

45
39
25
05

Criteria
(Sec)
0.43
0.86
1.93
3.49

Results
(Sec)
0.29
0.60
1.30
2.37

The average scram insertion time from the fully withdrawn position for the three fastest
control rods in each group of four control rods arranged in a two-by-two array based on
de-energization of the scram pilot valve solenoids as time zero, did not exceed Level 1
Criterion (c) as summarized below:
Rod
Position
45
39
25
05

Criteria
(Sec)
0.45
0.92
2.05
3.70

Results
(Sec)
0.31

0.62
1.36
2.48
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3.1.6

Test 6 - SRM/Control Rod Sequence

As in FSAR 14.2.12.6, testing originally contained in this test was merged into test 10.
3.1.7

Test

7- Reactor

Water Cleanup System

Abstract:
This test, which was satisfactorily performed during the original startup test program,
proved the performance capability of the RWCU system in all of its operating modes.
Niodifications were made to this system prior to the power uprate implementation
refueling and inspection outage which enhanced its performance at uprated power
conditions. Post modification testing on these modifications was successfully performed.
There were no additional performance affecting modifications made to the RWCU
system for power uprate; therefore, it was not necessary to repeat this test.

3.1.8

Test 8 - Residual Heat Removal (RHR)

Abstract:

The test objectives for the original startup test were to measure the ability of the RHR
system to: 1) remove heat from the reactor system so that refueling and nuclear system
servicing can be performed and 2) condense steam while the reactor is isolated from the
main condenser. These objectives were satisfied during the performance of these tests
during the original startup test program. The first objective was satisfied by verifying the
RHR heat exchanger capacity was greater than or equal to design. Since power uprate
has not changed the design heat exchange capacity of the RHR heat exchangers, it is
not necessary to retest this objective. Since the steam condensing mode of the RHR
system has been eliminated from the plant design, no further testing of the RHR system
is required.
3.1.9

Test 9 - Water Level Measurement

Abstract:
During the Initial Startup Test Program, the results of this test verified the accuracy of the
reference leg temperature value used during the reactor water level instrument
calibrations. For Susquehanna, 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 uprate.
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3.1.10 Test 10 - SRM and IRM Performance and Control Rod Sequence

Abstract:
This test was successfully run during the Initial Startup Test Program demonstrating (a)
that the operational sources, SRM and IRM instrumentation and rod withdrawal
sequences provided adequate information to achieve criticality and increase power in a
safe and efficient manner for each of the specified rod withdrawal sequences and (b) that
the IRM system was adjusted as necessary to obtain the desired overlap with the SRM
and APRM system. Repeating this test for uprated power conditions is not necessary
since: (a) the operational sources have been removed from the core, (b) several
startups including criticality and power ascensions have been successfully completed in
a safe and efficient manner and no changes are being made during power uprate which
would affect this, (c) IRM overlap with SRMs and APRMs are routinely performed per the
General Operating Procedures with no need to perform additional testing.
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3.1.11 Test 11 - LPRM Calibration

Abstract:
The LPRM channels will be calibrated to make the LPRM readings proportional to the
neutron flux in the LPRM water gap at the chamber elevation. Calibration factors will be
obtained through an off-line or a process computer calculation that relates the LPRM
reading to the average fuel assembly power at the chamber height.
Level

1

Criteria:
None

Level 2 Criteria:

None (Plant procedure RE-2TP-012 requires that all LPRM Gain Adjustment
Factors which are outside of the 0.95 to 1.05 range are evaluated and resolved
by Reactor Engineering personnel)
Results:

Plant procedure RE-2TP-012, "Calibration of LPRMs," was successfully performed and
all LPRMs were calibrated during Test Condition A at 2050 MWt and during Test
Condition E at 3430 MWt. All LPRM Gain Adjustment Factors which were outside of the
required range were evaluated and accepted by Reactor Engineering personnel. During
Test Condition C at 3293 MWt, RE-OTP-011, "Flux Mapping using TIP Machines," was
successfully completed. Review of resulting TIP traces confirmed that an additional
LPRM calibration during Test Condition C was not necessary. Subsequently, an LPRM
calibration was performed in conjunction with the TIP asymmetry testing at 100% Core
Thermal Power.
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3.1.12 Test 12 - APRM Calibration

Abstract:

The Average Power Range Monitor System (APRM's) will be calibrated according to SR278-002 Weekly APRM Calibration.
Level

1

Criteria:
(a)

APRM Channels must be calibrated to read actual core thermal powers 2%
of Rated Thermal Power.

Level 2 Criteria:

None
Results:

Plant procedure SR-278-002, Weekly APRM Calibration," was successfully completed
during Test Conditions A, B, C, D and E. All APRM channels read within 2% of actual
core thermal power during each of these test implementations.

3.1.13 Test 13 - Process Computer

Abstract:
The objective of this test was to verify the performance of the NSSS process computer
under plant operating conditions. The NSSS process computer was fully tested under
plant operating conditions. Many functions of the NSSS process computer have been
taken over by the RDAS (Powerplex) which was fully tested when placed into service.
Since the functions of these computers are not being changed, further testing is
unnecessary.
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3.1.14 Test

14- RCIC System

Abstract:

This test verifies the proper operation of the Reactor Core Isolation Cooling (RCIC) System at
uprated reactor operating pressure and provides baseline data for future surveillance testing.
Level

1

Criteria:
(a)

Results of all inservice testing of ASME Code Class 1, 2 and 3 pumps and
valves shall meet criteria specified in SO-252-002.

(b)

The RCIC pump develops a flow of greater than or equal to 600 gpm in the test
flow path with a system head corresponding to reactor vessel operating
pressure when steam is being supplied to the turbine at 920, + 140, - 0 psig.
(from SO-250-002)

(c)

RCIC develops a flow of greater than or equal to 600 gpm in the test flow path
when steam is supplied to the turbine at a pressure of 150, + 15, - 0 psig. (from
SO-250-005).

(d)

The average RCIC pump discharge flow shall be equal to or greater than the
100% rated value within 30 seconds from automatic initiation at any reactor
pressure between 150 psig and rated.

Level 2 Criteria:
(a)

The transient start initial and subsequent speed peaks shall not exceed 105% of
the rated RCIC turbine speed.

Results:

At 150 psig reactor pressure, plant procedure SO-250-005, "18 Month RCIC Flow
Verification," was performed to provide baseline data for future surveillance testing. All
inservice testing criteria were met thus satisfying Level 1 Acceptance Criterion (a). RCIC
achieved a system flow of 625 gpm thus satisfying Level 1 Acceptance Criterion (c).
Plant procedure SO-250-002, "Quarterly RCIC Flow Verification," was performed at uprated
operating reactor pressure of 955 psig during Test Condition A, and at uprated power
conditions of 3439 MWt during Test Condition E. This test, which included a RCIC auto quick
start, was performed to demonstrate proper RCIC response, to provide a baseline for future
surveillance testing, and to demonstrate acceptable RCIC operation under power uprate
conditions. All inseivice testing criteria were met thus satisfying Level 1 Acceptance Criterion
(a). RCIC achieved a system flow of 625 gpm during both runs thus satisfying Level 1
Acceptance Criterion (b). RCIC pump discharge flow of greater than 600 gpm was achieved
in less than 22.25 seconds in both runs thus satisfying Level 1 Acceptance Criterion (d). The
maximum speed peak observed during either of the tests was 2789 rpm thus satisf'ying Level
2 Acceptance Criterion (a) which allowed a speed peak up to 4861 rpm.
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Test15-

3.1.15

HPCI System

Abstract:
This test verifies the proper operation of the High Pressure Core Injection (HPCI) System
at the uprated reactor operating pressure and provides baseline data for future
surveillance testing.
Level

1

Criteria:
(a)

The HPCI pump develops a flow of at least 5,000 gpm against a test line
pressure of 2 1140 psig when steam is being supplied to the turbine at 920,
+ 140, - 20 psig. (from SO-252-002)

(b)

Results of all inservice testing of ASME Code Class 1, 2 and 3 pumps and
valves shall meet criteria specified in SO-252-002 and SO-252-005.

(c)

Verify that the system develops-a flow of at least 5000 gpm against a test
line pressure of greater than or equal to 245 psig when steam is being
supplied to the turbine at 150 215 psig. (from SO-252-005)

(d)

HPCI System Response Time 5 29.5 sec. (from SO-252-005)

Level 2 Criteria:
(a)

The transient start initial peak shall not come closer than 15% (of rated
turbine speed) of the overspeed trip, and subsequent speed peaks shall not
exceed 105% of the rated HPCI turbine speed.
v,

Results:

At 150 psig reactor pressure, a slow manual start of HPCI followed by an auto quick start

was performed using plant procedure SO-252-005, "18 Month HPCI Flow Verification."
The slow manual start verified control system operation while the auto quick start
demonstrated proper HPCI response and provided baseline data for future surveillance
testing. All inservice testing criteria were met thus satisfying Level 1 Acceptance
Criterion (b). HPCI achieved a system flow of 5200 gpm with a discharge pressure of
425 psig thus satisfying Level 1 Acceptance Criterion (c). The response time to rated
flow was less than 15 seconds thus satisfying Level 1 Acceptance Criterion (d).
Plant procedure SO-252-002, "Quarterly HPCI Flow Verification," was at uprated
operating reactor pressure of 955 psig during Test Condition A performed, and at
uprated power conditions of 3439 MWt during Test Condition E. This test, which
included a HPCI auto quick start, was performed to demonstrate proper HPCI response
and acceptable HPCI operation under power uprate conditions and to provide baseline
data for future surveillance testing. All inservice testing criteria were met thus satisfying
Level 1 Acceptance Criterion (b). HPCI achieved a system flow of 5200 gpm with a
discharge pressure of at least 1150 psig during both runs thus satisfying Level 1
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Acceptance Criterion (a). The maximum transient start initial speed peak observed
during either of the tests was 2200 rpm which is well below the acceptance criterion
referenced in Level 2 Acceptance Criterion (a). The maximum speed observed during
either start was 4200 rpm which does not exceed 4368 rpm (105% of the rated HPCI
turbine speed) thus satisfying Level 2 Acceptance Criterion (a).
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3.1.16 Test 16 - Selected Process Temperatures

Abstract:
Testing during the Initial Startup Test Program demonstrated that coolant temperature
stratifi'cation did not occur in the reactor pressure vessel bottom head region prior to
reaching the low speed limiter for the recirculation pumps and obtained reactor pressure
vessel bottom head region temperature data during recirculation pump trips and restarts.
Testing for power uprate is not required since (1) the low speed limiter is not being
changed, (2) there are no recirculation pump trips planned during the Power Uprate Test
program, and (3) reactor pressure vessel bottom head region temperature data during
recirculation pump trips and restarts is routinely collected and analyzed per existing plant
procedures.
3.1.17 Test 17 - System Expansion

Abstract:
Testing during the Initial Startup Test Program demonstrated that Reactor Recirculation,
Main Steam Inside Containment and various other piping systems responded to thermal
expansion consistent with stress analysis results.
Power uprate increases the
temperature of primary system piping by=
This increase is small with respect to
the thermal expansion of this piping from a range of
to 550', so further testing is
not warranted.

5'.

70'.
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3.1.18 Test 18 - TIP Uncertainty

Abstract:
The purpose of this test is to check core symmetry by performing a statistical uncertainty
analysis on the Traversing In-Core Probe (TIP) System. Also, by the performance of this
test, the proper operation of the TIP system will be assured.
Level

1

Criteria:
(a)

The X'alue calculated shall be less than 36.19 (as determined by
Siemens).
If the calculated X'alue exceeds the critical value, the
instrumentation and data processing system should be reviewed for any
problems which may contribute to abnormal TIP asymmetries. A second
determination of X'hould then be made. If the new measured value of
X'xceeds the critical value, Nuclear Fuels Engineering shall be consulted
and appropriate action taken to assure that a larger than anticipated TIP
asymmetry does not adversely affect the safe operation of the reactor.

Level 2 Criteria:

None
Results:

Plant procedure RE-2TP-018 "TIP Asymmetry Check" was run to satisfy this test. A
complete set of TIP data was obtained at the completion of Susquehanna Unit 2 BOC7
Startup Testing Program at rated thermal power. The nodal TIP values (Nodes 3
through 22) were summed up for each symmetric TIP pair using equation 5.1 (see
Attachment E) with the results summarized in Attachment E. Using Equations 5.2 and
5.3, the variance and
calculated to be 6.06 and 3.2 respectively. The X'alue
of 3.2 is well within the 36.19 limit established by Siemens (Formerly ANF).

X'ere
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3.1.19 Test 19 - Thermal Limits Evaluation

Abstract:
The objective of this test is to evaluate core thermal power and demonstrate that safety
thermal limits are maintained during the ascension to uprate conditions.
Level

1

Criteria:
(a)

The core thermal limits CMPRAT, CMFLCPR, CMFDLRX and CMFDLRC
are less than 1.0.

Results:

Plant procedure SR-200-001, "Determination of Core Thermal Limits," was used to
satisfy this test. The test was successfully run at Test Conditions B, C, D and E
satisfying all Acceptance Criteria during each implementation. In addition to verifying
that Acceptance Criteria were met, this test also projected fuel thermal limits to the next
test point to show acceptable margins would exist before advancing to the next testing
plateau.

ATTACHMENTTO PLAQ203
Power Uprate Test Program Startup Report
Page 29

3.1.20 Test 20 - Steam Production

Abstract:
I

The objective of the original test was to demonstrate that the NSSS was providing steam
sufficient to satisfy all warranties. There are no warranties associated with steam
production for power uprate; thus, this test is not required. Power uprate warranties will
be tested in Test 60, Power Uprate Performance Test.
3.1.21 Test 21 - Core Power-Void Mode Response

Abstract:
The objective of the original test was to verify the stability of the core power-void dynamic
response.
This test proved the analysis capability for determining core power-void
dynamic response.
The actual core power-void dynamic response varies with core
exposure, rod pattern and.power level. Operation in regions of high core power -void
dynamic response is governed by the plant technical specifications, so an actual test is
not required.
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3.1.22 Test 22 - Pressure Regulator

Abstract:
This test (a) confirms the continued adequacy of the settings for the pressure control
system by analysis of the transients induced in the reactor pressure control system by
means of the pressure regulators; (b) demonstrates the backup capability of the pressure
regulators via simulated failure of the controlling pressure regulator; and (c)
demonstrates that other effected parameters are within acceptable limits during pressure
regulator induced transient maneuvers.
Level

1

Criteria:
(a)

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

Level 2 Criteria:
(a)

Pressure control system related variables may contain oscillatory modes of
response.
In these cases, the decay ratio 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.)

(b)

The pressure response time from initiation of pressure setpoint change to
the turbine inlet pressure peak shall be 610 seconds.

(c)

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

t

(d)

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

(e)

The variation in incremental regulation (ratio of the maximum to the
minimum value of the quantity "incremental change in pressure control
signal/incremental change in steam flow" for each flow range) shall meet the
following:
% of Steam Flow Obtained
V

0 to 85%

85% to 97%
85% to 99%

<4:1
52:1
55:1
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(f)

Turbine control valves 1, 2, and 3 shall be full open when the fourth valve is
modulating system pressure for reactor power levels from about 95% to
100% of nuclear boiler rated.

(g)

The design prediction of the total steam flow versus total turbine control
valve position shall be monitored. The actual total control valve position
shall not exceed the predicted value by more than 3% from zero to 80%
turbine steam flow and by more than 1.5% from 80% to rated turbine steam
flow.

Results:

Plant procedures TP-293-028, "Main Turbine Testing for the Power Uprate Project," and
TP-293-029, "Pressure Regulator Testing - Control Valves Controlling - for Power Uprate
Project," were performed to satisfy the requirements for this test.

TP-293-029 demonstrated stable EHC system response to pressure regulator step
changes of minus and plus 10 psi and also demonstrated a smooth transfer to the
backup regulator by simulated failures of both the A and B pressure regulators. TP-293028 provided a single collective point for the results from each performance of TP-293029 which was performed at various test conditions throughout the test program. TP293-028 also collected and analyzed data throughout the test program during all test
conditions to demonstrate that the remaining Acceptance Criteria were satisfied.
The table below lists the various power levels at which TP-293-029 was run, and also
shows the pressure response times, main steam flow variations, APRM neutron flux
scram avoidance margins and vessel pressure scram avoidance margins which resulted:

Test
Condition

D

Reactor
Thermal
Power
(MWt)
2030
2919
3293
3369

Response
Time
(Sec.)

3.4
4.0
3.75
4.0

Steam Flow
Variations
(% rated
steam flow)

APRM
Neutron Flux
Margin to
scram (%)
50.5
26
17
12

Vessel
Pressure
Margin to
scram (psi)
95
70
56.5
50

As shown above, test results during all test performances satisfied Level 2 Acceptance
Criteria: (b) concerning pressure response time, (c) concerning main steam flow
variations, (d) APRM Neutron Flux scram avoidance margins, and (e) vessel pressure
scram avoidance margins. Transient responses within the main turbine pressure
regulator system demonstrated decay ratios of less than 0.25 during all tests thus
satisfying the Level 1 Acceptance Criterion and the Level 2 Acceptance Criterion (a).
There were no noticeable turbine steam flow variations thus satisfying the Level 2
Acceptance Criterion (c).
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Test Exception Report 2-011 was written to document that at the 85 to 97% valves wide
open steam flow conditions, the allowable incremental regulation of < 2:1 was exceeded.
Incremental regulation for all other steam flow ranges were within acceptance criteria.
This deviation was attributed to the non linear characteristics of the turbine admission
valves. Overall, the requirement for a linear relationship of pressure regulator output
versus turbine valve opening with small variations was clearly exhibited for the entire
operating range. The region required to maintain adequate pressure control during
transient maneuvers (85-99%) that require the turbine to accept steam flows in excess of
maximum steady state design flow was clearly met. Thus, Level 2 Criterion (e) was
satisfied.
Turbine control valves 1, 2 and 3 were full open with the fourth valve modulating system
pressure from 98% to 100% power thus satisfying Level 2 Criteria (f).

Test Exception Report 2-001 was written to document that at the 93% and 95% rated
turbine steam flow, actual total control valve position exceeded the predicted value by
approximately 3%. The intent of this Acceptance Criterion was to provide conservative
predicted values to flag any small deviations to engineering for further evaluation and
trending. Subsequent data taken demonstrated a return to the predicted values. The
overall trend closely matched predicted values thus satisfying Level 2 Criteria (g).
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3.1.23 Test 23 - Feedwater System

There were four major objectives of Initial Startup Testing for the Feedwater System.
Each of these objectives is discussed in the following sections.
3.1.23.1 - Water Level Setpoint

Abstract:

This test verifies that the feedwater system is adjusted to provide acceptable reactor
water level control and confirm the continued adequacy of the feedwater control system
when operating on new load lines and over new flow ranges.
Level

1

Criteria:
(a)

The transient response of any level control system related variable to any
test input shall.not diverge.

Level 2 Criteria:
(a)

Level control system related variables may contain oscillatory modes of
In these cases, the decay ratio for each controlled mode of
response.
response must be 6 0.25.

(b)

At steady state generation in the three element mode, the input scaling to
the mismatch gain shall be adjusted such that the level error due to biased
mismatch gain output shall be within k1 inch per IC-045-006.

Results:

Plant procedure IC-045-006, "Feedwater Master Water Level Controller Tune-up," was
used to perform this test. This test introducesk 5 inch reactor level step changes to the
Feedwater Level Control while in both Single Element and Three Element control and
with both the A and B level element controlling. The test was performed in Test
Condition A at 2567 MWt, at Test Condition C and at Test Condition D. The resulting
decay ratio during all testing was less than 0.25 thus satisfying Level 1 Criterion and
Level 2 Criterion (a). This test also checked the Feedwater System Feed Flow/Steam
Flow Mismatch and verified that Level 2 Criterion (b) was satisfied.
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3.1.23.2 - Loss of Feedwater Heating

Abstract:
The intent of this test is to demonstrate stable reactor response to subcooling changes,
i.e., loss of feedwater heating. This demonstration was successfully done during the
Initial Startup Test Program. The limiting failure for the loss of feedwater heating
transient is the isolation of extraction steam to the ¹3, ¹4 and ¹5 feedwater heaters in
one string. No modifications are being made, or have been made, which would change
the limiting failure. The original tests performed at 85% non-uprated power resulted in an
approximately 44' increase in final feedwater temperature. The analyzed temperature
reduction for the old 100% power condition is 54.1 F and for the uprate 100% power
condition is 54.5'. This small increase combined with the original test results provide
assurance that the 100' limit would not be exceeded. Therefore, this test need not be
performed for power uprate.
3.1.23.3 - Feedwater Pump Trip

Abstract:
The objective of this test is to demonstrate the capability of the automatic core flow
runback feature to prevent a low water level scram following the trip of one feedwater
This demonstration was successfully done during the Initial Startup Test
pump.
Program. The acceptance criterion was a 3" margin to low level scram. The actual
measured margin during the original test was 16". No changes have been made to the
recirculation or feedwater control systems since the original startup test program which
would significantly alter the response of the plant to a feedwater pump trip. Therefore,
this test will not be repeated for Power Uprate.

3.1.23.4- Ilaximum Feedwater Runout
Abstract:

The objective of this test is to demonstrate that the maximum feedpump runout capability
is compatible with licensing assumptions.
This demonstration was successfully done
during the Initial Startup Test Program. This test will not be repeated for Power Uprate.
As an alternative to performing the test at power uprate conditions, a calculation and an
analysis were performed which showed that with the reactor feedwater pump turbine
high speed stops at the currently prescribed values, the maximum feedwater flow runout
at power uprate conditions will be within the GE acceptance criteria. This calculation
was performed using plant data obtained during a feedwater flow runout event from the
current 100% power level extrapolated to uprate conditions. This methodology is judged
to be as accurate as the feedwater runout test.
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3.1.24 Test 24 - Turbine Valve Surveillance
Abstract:
The objective of this test is to demonstrate acceptable margins to scram at maximum
power levels recommended for periodic Main Turbine Valve surveillance testing.
Level

1

Criteria:

None
Level 2 Criteria:
(a)

Peak neutron flux must be at least 7.5% below the scram trip setting. Peak
vessel pressure must remain at least 10 psi below the high pressure scram
setting. Peak heat flux must remain at least 5.0% below its scram trip point.

(b)

Peak steam flow in each line must remain 10% below the high flow isolation
trip setting.

Results:

Plant procedure TP-293-030, "Main Turbine Control Valve Testing for Power Uprate
Project," was used to perform this test. The table below lists the various power levels at
which this test was run, and also shows the APRM neutron flux scram avoidance margin,
and vessel pressure scram avoidance margins, Heat Flux scram avoidance margin, and
Main Steam Line flow margins to isolation which resulted:

Test
Condition

D

Reactor
Thermal
Power
(MWt)
2005
2919
3293
3372

APRM
Neutron Flux
Margin to
scram (%)
55
28
18
13.2

Vessel
Pressure
Margin to
scram (psi)
87
61

50.5
42.5

Heat Flux
Margin to
scram (%)

29.5
19.5
17.5
13.25

Main Steam
Line Flow
Margin to
isolate (%)
70.9
40.4
31.9
29.9

As shown above, test results during all test performances satisfied Level 2 Acceptance
Criteria.
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3.1.25 Test 25 - Main Steam Isolation Valves

Abstract:
One of the objectives of Initial Startup Testing on the MSIVs was to demonstrate that
licensing assumptions concerning the full isolation transient were conservative. Test
results proved that the analysis tools were conservative. Since the increase in power
level is small, a repeat of the test is not warranted.

Other objectives of Initial Startup Testing on the MSIVs were to demonstrate the proper
operation of the MSIVs and to demonstrate the maximum power level at which full
closure of a single MSIV surveillance testing can be performed without causing a scram.
During the Power Uprate Test Program, testing will be performed at the highest power
level at which MSIV surveillance testing is normally performed to demonstrate adequate
margin to scram for the uprated conditions.
Level

1

Criteria:
(a)

MSIV closure times shall meet the requirements of SO-284-003, "Quarterly
Main Steam Isolation Exercising," thus satisfying the 3 to 5 second limit
stroke times of Plant Technical Specifications.

Level 2 Criteria:
(a)

During full closure of individual valves, peak vessel pressure must be 10 psi
below scram, peak neutron flux must be 7.5% below scram and steam flow
in individual lines must be 10% below the isolation trip setpoints. The peak
heat flux must be 5% less than its scram setpoint.

Result:

Plant procedure TP-283-015, "Full Closure of Individual MSIVs," was successfully run
during Testing Condition A at 80% power. AII MSIV closure times were in the acceptable
range of SO-284-003 thus satisfying the Level 1 Acceptance Criterion. All margins to
scram or isolation setpoints were acceptable as shown in the following table thus
satisfying the Level 2 Acceptance Criterion.

Variable
Vessel Pressure
Neutron Flux
Steam Flow
Heat Flu)<

Minimum Margin

Actual Margin

10 psi

53.3 psi
24.7%
6.8%
17.2%

7.5%
10%
5
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3.1.26 Test 26 - Relief Valves

Abstract:
The objectives of the Initial Startup Test were to verify that the relief valves function
properly, reseat properly after operation, contain no major blockages in discharge piping,
and to demonstrate stable system response to relief valve operation. This test was
completed satisfactorily and need not be repeated. The new safety valve setpoints will
be set and tested at an approved safety/relief valve test facility.

3.1.27 Test 27 - Turbine Trip & Generator Load Rejection
Abstract:

The objective of the original Startup Test was to demonstrate the response of the reactor
and its control systems to protective trips in the turbine-generator.
The test results
proved that the analysis tools were conservative. Since the increase in power level is
small, a repeat of the test is not warranted.
3.1.28 Test 28 - Shutdown From Outside the Control Room

Abstract:

The objective of the original Startup Test was to show that the reactor could be
scrammed, shut down, maintained in a hot shutdown condition and cooled from outside
the main control room using the emergency operating procedures. Power uprate does
not change the capability of the plant to be shut down from outside the main control
room, nor does it alter the function or intent of the emergency operating procedures,
therefore, a repeat of this test is not required.
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3.1.29 Test 29 - Recirculation Flow Control System

Abstract:
This test demonstrates the flow control capability of the plant over the entire normal
pump operating speed range and veriTies that all electrical compensators and controllers
are set for desired system performance and stability. The new power-flow envelope
includes an increased maximum core flow. This test veriTies the ability of the
recirculation flow control system to continue to provide adequate performance.
Level

1

Criteria:
(a)

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

Level 2 Criteria:
(a)

A scram shall not occur due to recirculation flow control maneuvers. The
APRM neutron flux trip avoidance margin shall be 2 7.5% and the heat flux
trip avoidance margin shall be 2 5% when the power maneuver effects are
extrapolated to those that would occur along the 100% rated rod line.

(b)

The decay ratio of any oscillatory controlled variable must be <0.25.

(c)

Steady state limit cycles (if any) shall not produce turbine steam flow
variations greater than 20.5% of rated steam flow.

Results:

Plant procedure TP-264-016 "Reactor Recirculation Flow for the Power Uprate Project"
was used to perform this test. The recirculation system was tested by inserting small
minus and plus steps (1% to 5% speed changes) in master manual to check speed loop
stability and plant stability. In Test Conditions C and E, only minus steps were
performed. The table below lists the various power and core flow conditions during
which this test was run, and also shows the APRM neutron flux and heat flux trip
avoidance margins which resulted when test results were extrapolated to those that
would occur along the 100% rated rod line.

Test
Condition

D
E

Reactor
Thermal
Power
(MWt)
2572
3293
3359
3422

Reactor
Core Flow
(Mlb/Hr)

APRM Neutron
Flux Margin to
scram (%)

Heat Flux
Margin to
scram (%)

69.84
108
99
102.8

36
23

14

18

18
23

23
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As shown above, test results during all test performances satisfied Level 2 Acceptance
Criterion (a) concerning APRM Neutron Flux and Heat Flux trip avoidance margins.
Transient responses within the Reactor Recirculation, Feedwater level control and main
turbine pressure regulator systems all demonstrated decay ratios of less than 0.25 thus
satisfying the Level 1 Acceptance Criterion and the Level 2 Acceptance Criterion (b).
There were no noticeable turbine steam flow variations thus satisfying the Level 2
Acceptance Criterion (c).
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3.1.30 Test 30 - Recirculation System

Abstract:

The objectives of the original test were:
a.

Obtain recirculation system performance data during a pump trip, flow coastdown
and pump restart.

b.

Verify that the feedwater control system can satisfactorily control water level
without resulting in a turbine trip and an associated reactor scram.

c.

Record and verify acceptable performance of the recirculation two pump circuit
trip system.

d.

Verify the adequacy of the recirculation runback to mitigate a scram.

e.

Verify that no recirculation system cavitation will occur in the operable region of
the power-flow map.

Power uprate will not have an effect that will alter the ability of the recirculation system to
satisfy these objectives.
3.1.31 Test 31 Loss

of Turbine-Generator Offsite Power

Abstract:

The objectives of the original test were to demonstrate that the required safety systems
will initiate and function properly without manual assistance, the electrical distribution and
diesel generator system will,function properly and the HPCI and/or RCIC systems will
maintain'water level if necessary during a simultaneous loss of main turbine-generator
and offsite power.
Power uprate will not change the ability of the safety systems to initiate and function
properly nor change the ability of the electrical distribution and diesel-generator systems
to function properly during a loss of main turbine-generator and offsite power event. The
ability of the RCIC and/or HPCI systems to function properly with power uprate
conditions will be tested in Tests 14 8 15, RCIC and HPCI, respectively. Therefore, this
test is not required to be repeated for power uprate.
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3.1.32 Test 32 - Containment Atmosphere Cooling

Abstract:

The objective of this test is to verify the ability of the drywell cooling system to maintain
the drywell within technical specification limits. There are no changes being made for
power uprate which will affect the airflow distribution within the drywell; therefore, a
repeat of the original Containment Atmosphere and Steam Tunnel Cooling Test is not
warranted.
Level

1

Acceptance Criteria:
(a)

The drywell average air temperature shall not exceed 135'
Specification 3.6.1.7.

per Technical

Results:

Satisfactory performance of the containment atmosphere cooling system was
demonstrated by daily performance of plant procedure SO-200-007, "Daily Surveillance
Operating Log." At no time did the drywell average air temperature exceed 135'F.
3.1.33 Test

33- Piping Steady State Yibration

Abstract:
"

The objectives of the original test were to demonstrate that steady state vibration levels
on Reactor Recirculation, Main Steam inside Containment and various other piping
systems are within acceptable limits. The small (< 5% for main steam, 5 8%
recirculation) increases in flow for power uprate with increased core flow were not
expected to significantly change vibration levels of this piping. Therefore, this test was
determined not to be required for power uprate.

3.1.34 Test

34- Control Rod Sequence Exchange

Abstract:
The objective of the original test was to perform a representative sequence exchange of
control rod patterns at the power level at which such exchanges will be done during plant
operation and demonstrate that core limit and PCIOMR threshold limits will not be
exceeded. Since the power level where rod pattern exchanges are to be performed will
not change significantly with power uprate and since plant personnel and procedures
have demonstrated the capability of rod sequence exchange without exceeding limits, it
is not necessary to perform this test for power uprate.
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3.1.35 Test 35 - Recirculation System Flow Calibration

Abstract:
This test performs a complete calibration of the installed recirculation system flow
instrumentation and includes specific signals to the plant process computer.
Level

1

Criteria:
None

Level 2 Criteria:
(a)

The difference between Indicated Jet Pump Loop flows and Calculated Jet
Pump Loop flows shall not be greater than 2%.

(b)

The difference between calculated Calibrated Jet Pump Loop flows and
indicated total Core Flow shall not be greater than 3%.

(c)

The difference between Indicated Total. Core Flow and Calculated Total
Core Flow shall not be greater than 1%.

Results:

Plant procedure RE-2TP-022 was used to perform this test. The test was run at three
thermal power - core flow combinations as shown below:

Test
Condition
B
C
E

Thermal
Power
3097 MWt
3293 MWt
3432 MWt

Core Flow
100 Mlb/Hr
108 Mlb/Hr
99.7 Mlb/Hr

All Acceptance Criteria were satisfied at each test condition.
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3.1.36 Test

36- Cooling Water Systems

Abstract:

The objective of the original test was to verify the performance of the Reactor Building
Closed Cooling Water (RBCCW) and the Turbine Building Closed Cooling Water
(TBCCNI) systems. Heat loads, heat exchanger capacities and operation within design
temperatures were measured during the original startup test and found to be acceptable.
Since the heat loads to RBCCW and TBCCW do not change significantly for power
uprate and these systems are operating well within their design, it is not necessary to
repeat this test for power uprate.
3.1.37 Test 37 - Gaseous Radwaste System

Refer to section 3.1.1 for discussion of this test.
3.1.38 Test 38 - BOP Piping System Expansion

As in FSAR 14.2.12.6, testing originally contained in this test was merged into test 17.
3.1.39 Test

39- Piping Vibration During Dynamic Transients

Abstract:

The objective of the original test was to show that piping vibrations in the Main Steam
Inside Containment, Reactor Recirculation and various other systems are acceptable
during selected dynamic transients. In the judgment of the piping designers, the small
increase in initial power level from power uprate will not significantly change the
response of this piping to dynamic transients, thus this test is not required for power
uprate.
3.1.40 Test 40 - BOP Piping Steady State Vibration

As in FSAR 14.2.12.6, testing originally contained in this test was merged into test 33.
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The following tests are mandated by the SSES Licensing Topical Report on Power
Uprate with Increased Core Flow

Test 42 - I &C Surveillance

3.2.1

Abstract:

l8C Surveillance testing will be performed on each Tech Spec related instrument that is
recalibrated due to power uprate.
Results:

Plant procedure TP-299-055, "Power Uprate Master Test Procedure," confirmed
completion of IBC Surveillance Testing on each Tech Spec related instrument that was
recalibrated due to power uprate.

Test 43 - Steady State Data Collection

3.2.2

Abstract:

Steady state data of important plant parameters will be taken at 90%, 95.7% (old 100%
power}, 98% and 100% uprated power. Following data collection at 95.7% and 98%
power, extrapolations will be made to 98% and 100%, respectively. Data taken at 98%
and 100% will be compared to the appropriate extrapolated values. Data points to be
taken include all core performance parameters, core thermal power, control valve
positions, turbine inlet pressure, reactor pressure, condenser pressure, circulating water
temperature, feedwater heater pressures, feedwater temperatures and generator output.
Level

Criteria:

1

None
Level 2 Criteria:
(a)

Actual values taken at 98% and 100% power shall be within 2% of
extrapolated values.

Results:

Plant procedure TP-200-014, "Steady State Data Collection," was used to perform this
test. Data collection, extrapolation and analysis, as applicable, was done at 3104 MWt,
3287 MWt, 3375 MWt, and 3435 MWt.
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Test Exception Report 2-009 was written to document that actual values taken at 3375
MWt for Turbine Control Valve Total Position and Turbine Control Valve ¹4 Position
exceeded the extrapolated values by more than 2%. Since actual values compared very
favorably to design and predicted values, this exception documented a concern about
extrapolation techniques rather than plant performance.
In addition to monitoring
Turbine Control Valve Total Position and Turbine Control Valve ¹4 Position at the four
power levels specified in this test, data for these two points was closely monitored at 2%
power increments throughout the power ascension. The overall trend as well as specific
power level values closely matched predicted values. All data taken at 100% met the
Acceptance Criterion.
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e

if

C

The following tests are identified in the SSES Technical Specification change request for
power uprate as: "Initial value. Final value to be determined during startup testing. Any
required change to this value shall be submitted to the Commission within 90 days of
Power Uprate test program completion."

Test 45 - Ilain Steam High Flow

3.3.1

Abstract:
The technical speciTication setpoint for main steam line high flow will be verified at uprate
conditions.
Results:
Data recorded at 3434 MWt was recorded, reviewed and analyzed. Based on this data,
the Final Values for Main Steam Line High Flow Trip Setpoint and Allowable Values
should remain the same as the initial values specified in Technical Specification Table
3.3.2-2.

3.3.2

Test 46 - Main Steam Line High Tunnel Temperature

Abstract:

The technical specification setpoints for reactor and turbine building main steam line
tunnel high temperature and reactor building main steam line tunnel high delta
temperature will be verified at uprate conditions.
Results:

Data recorded at 3438 MWt was recorded, reviewed and analyzed. Based on this data,
the final values for reactor and turbine building main steam line tunnel high temperature
and reactor building main steam line tunnel high delta temperature Trip Setpoint and
Allowable Values should remain the same as the initial values specified in Technical
Specification Table 3.3.2-2.
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3.3.3

Test 47 - Recirculation Single Loop Operation

Abstract:
Data will be taken during single loop operation at a power level consistent with core
stability to confirm single loop operation Technical Specification limits.

Results:

Plant procedures RE-2TP-024, "Jet Pump/Recirculation Loop Baseline Data Acquisition,"
and SO-200-007, "Daily Surveillance Operating Log," item 2, were used to satisfy this
test. Analysis of test results confirmed the Technical Specification limits for single loop
operation.
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The following tests will be performed to determine the appropriate full power setpoint at
uprate conditions.

Test 48 - Loose Parts Monitor

3.4.1

Abstract:
Data will be taken with the loose parts monitoring system after power and core flow are
increased to uprated conditions. This data will establish an uprate power operating
baseline.

Results:
Plant procedure NSEI-AD-302, "Loose Parts Monitoring'System Data Collection For
Trending and Analysis," was successfully completed at Test Conditions C and E. A new
baseline for uprated power condition operation has been established.

3.4.2

Test 49 - Main Steam Line Radiation Monitor

Abstract:

The setpoint of the main steam line radiation monitor will be adjusted as necessary after
power is increased to the uprated 100% power level.
Results:

Plant procedure SI-279-360; "Setpoint Calibration Check of Main Steam Line (MSL)
Radiation Monitor Channels RIS-D12-2K603A, B, C, D," was successfully completed
after the uprated 100% power level was achieved during Test Condition E.
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3.4.3

Test 50 - Core Spray Leak Detection

Abstract:
The alarm setpoint of the core spray leak detection instruments PDIS-E21-2N004A/8
should be veriTied as adequate by comparing the reading of these instruments at the old
100% core fiow conditions with their reading at the uprate conditions with increased core
flow.
Results:

Data was recorded and analyzed using plant procedure TP-299-005, "Power Uprate
Master Test Procedure." Data was recorded at 3290 MWt with a core flow of 101.2
Mlb/Hr, at 3293 MWt with a core flow of 107.2 Mlb/Hr, and at 3419 MWt with a core flow
of 102.9 Mlb/Hr. Analysis of results verified that the alarm setpoints of core spray leak
detection instruments PDIS-E21-2N004A/B are adequate.
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The following test is required by the GE contract for power uprate.
3.6.1

Test 60 - Power Uprate Performance Test

Abstract:

The net electrical output gain from power uprate shall be measured by comparing the net
electrical output at uprate conditions with the net electrical output at the old 100% power
level, both measurements corrected to design conditions. This test is to be performed
per PP8 I Specification M-1513, Rev. 1.
Results:

Plant procedure TP-299-006, "Power Uprate Performance Test," was used to satisfy this
test. Data was collected per the test during Test Condition E at 3441 MWt, 100 Mlb/Hr
with a 955 psig turbine inlet pressure setpoint, and at 3293 MWt, 100 Mlb/Hr with a 920
psig turbine inlet pressure setpoint. Analysis of data taken during the two testing
conditions concludes that net electrical output at the new 100% power level exceeds that
at the old 100% power level by 53.5 MWe.

ATTACHMENTTO PLAQ203
Power Uprate Test Program Startup Report
Page 51

ATTACHMENTA
TEST CONDITIONS
TEST CONDITION

A
B

UPRATE POWER LEVEL~

CORE FLOW

(90

Note
Note
Note
Note
Note

89- 90%
95

D
E

98

97- 98%
99- 'l00%

3
3
3
3
3

N = This test is not required to be performed for power uprate

Notes:

All testing is assigned to a specific Test Condition for convenience even though
some testing is performed at power levels lower than the bounds of the
assigned Test Condition. Test Conditions include testing on the startup path to
the defined power level.
1.

The old 100% power level (3293 MWt) is in this test condition at
power

2.

100% uprate power level = 3441 MWt.

95.7%

3. Any flow within the safe operating region of the Power/Flow Map that will
produce the required power level.
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ATTACHMENTB
FSAR Chapter 14 Tests

TEST CATEGORIES

A
1

2
3
4
5
6
7
8
9
10
11

12
13
14
15
16
17
18
19

20
21

22
23
24
25
26
27
28
29
30
31

32
33
34
35
36
37
39

Chemical and Radiochemical
Radiation Measurements
Fuel Loading
Full Core Shutdown Margin
Control Rod Drive
SRM/Cont Rod Seq
Reactor Water Cleanup
Residual Heat Removal
Water Level Measurements
SRM/IRM/Conr Rod Seq
LPRM Calibration
APRM Calibration
Process Computer
RCIC
HPCI
Selected Process Temperatures
System Expansion
TIP Uncertainty
Core Performance
Steam Production
Core Power-Void Mode Response
Pressure Regulator
Feedwater
Turbine Valve Surveillance
Main Steam Isolation Valves
Relief Valves
TSV Trip 8 Gen Load Rejection
Shutdown From Outside CR
Recirculation Flow Control
Recirculation System
Loss of T-G 8 Offsite Power
Cont Atm 8 Steam Tunnel Cooling
Piping Steady State Vibration
Rod Sequence Exchange
Recirc System Flow Calibration
Cooling Water Systems
Gaseous Radwaste
Piping Vib During Dynamic Trans

TEST CONDITIONS
B
C
D
E
X
X
X
X

N

X

X
X

X
X
X
X
X

X
X

X
X

X
X

X
X

X
X
X
X
X

X

X
X
X
X

X
X
X
X

X
X
X

X
X
X

X
X
X
X

X

X
X
X
X
X
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ATTACHMENTB, Continued

Additional Testing Required by License Amendment
TEST CONDITIONS

TEST CATEGORIES

A

42
43

ILC Surveillances
Steady State Data Collection

8

C

D

E

X

X

X

X

N

Technical Specification Setpoint Change
TEST CONDITIONS

TEST CATEGORIES

A

8

C

D

E

N

X
X

45 Main Steam Line High Flow
46 Main Steam Line High Tunnel Temp
47 Recirc Single Loop Operation

X

Full Power Setpoint Adjustments
TEST CONDITIONS

TEST CATEGORIES

A

8

48 Loose Parts Monitor
49 Main Steam Line Rad Monitor
50 Core Spray Leak Detection

C

X
X

D

E

N

X
X
X

Power Uprate Performance Tests
TEST CATEGORIES

A

60

Performance Test

TEST CONDITIONS
C
D
E

8

N
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ATTACHMENTE
Relative Difference

Symmetric TIP Pair

elm

3.77
4.78
-2.59
0.14
1.99
-0.66
-0.60
-0.41
0.36
1.28
-1.29
-0.56
-0.97
4.08
11.07

1

2
3
4
5
6
7
8
9
10
11

12
13
14
15
16
17
18
19

5.01

-0.06
-0.28
-3.53

Equation 5.1
dm =

100(Tml —Tm2)
Tml —Tm2
2
22

Note:

22

Tmt=QTmKt for TIP1 ood Tm2=QTmK2 for TIP2
K-3

K-3

where TIP1 and TIP2 are symmetric TIP pairs
Equation 5.2 (Variance)

i=

S TIPj

—
ui"
dm

Equation 5.3
19S TIPij
36

=6.06

