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1.0

INTRODUCTION

The Catawba Nuclear Station Unit 1, located on Lake Wylie in South Carolina,
consists of a Westinghouse 4 loop pressurized nuclear supply system rated

at 3411 MWt and a General Electric turbine-generator rated at 1205 MwWe with
unit net of 1145 MWe. The station is located approximately 19 miles southwest
of Charlotte, North Carolina and 6 miles north of Rock Hill, South Carolina off
Highway 274 near Newport, South Carolina.

The design and fabrication of the initial core, supplied by Westinghouse,
is of the optimized fuel design and consists of 1.6%, 2.4% and 3.1%
nominal enrichments. The core consists of 193 assemblies each containing
17 x 17 fuel rod array with 264 fuel rods.

The Catawba Nuclear Station was designed and constructed by Duke Power
Company. Duke Power Company is responsible for operation and maintenance
of the unit on behalf of the principle owners: Duke Power Company,
Saluda River Electric Cooperative, Inc., and North Caroclina Electric
Membership Cooperative.

Construction started at the Catawba site under Limited Work Authorization
on May 16, 1974. Comnstruction Permit CPPR-116 was issued by the Atomic

Energy Commission on August 7, 1975. Facility Operating License NPF-24 was
issued on July 18, 1984,

This report is prepared in accordance with the requirements of Regulatory
Guide 1.16 Revision & and 1.68 Revision 2 and Catawba Unit 1 Technical
Specifications 6.9.1. [t addresses the results of preoperational and
startup testing, as described in Catawba FSAR Chapter 14 through Revision
11, conducted between [nitial Fuel Loading and Commerical Operation.

Table 1.0-1 provides a reference of abbreviations and acronyms used throughout

this report. Figures 1.0-1 through 1.0-4 show general information for Catawba
1 reactor core referenced in this report.

1.0-1
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CATAWBA ABBREVIATIONS AND ACRONYMS

ARO - All Rods Out

BB - Steam Generator Rlowdown System

ca - Auxiliary Feedwater System

CF - Feedwater System

CRDM - Control Rod Drive Mechanism

D/G - Diesel Generator

DRPI - Digital Rod Position Indication

FCM - Full Core Map

HFT - Hot Functional Testing

IAE - Instrumentation and Electrical Personnel

I/R - Intermediate Range

ITC - Isothermal Temperature Coefficient

NB - Boron Recycle System

NC - Reactor Coolant System

NCP - Reactor Coolant Pump

ND - Residual Heat Removal System

NEO - Nuclear Equipment Operator

NI - Safety Injection System

NIS - Nuclear Instrumentation System: Excore Source Range, Intermediate Range
and Power Range Detectors

NV - Chemical and Volume Control System

QAC - Operator Aid Computer

PZR - Pressurizer

Qe - Quarter Core Map

RC - Condenser Couliing Water System

RCCA - Rod Control Cluster Assembly

RN - Nuclear Service Water System

§/G -~ Steam Generator

SRO - Senior Reactor Operator

T/C -~ Thermoccuple

T/D - Turbine Driven

VE - Annulus Ventilation System

VF - Spent Fuel Pool Ventilation System

VI - Instrument Air System

WL - Liquid Radicactive Waste System

W8 - Sclid Radicactive Waste System

W . - Containment Chilled Water System

ZPPT - Zero Power Physics Testing

TABLE 1.0-1
CATAWBA 1
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2.0 SUMMARY

Significant startup milestones and events for Catawba Unit 1 initial startup
are listed below:

Receipt of Fuel Loading and Precritical July 18, 1984
Testing License (NPF-24)
Start of Initial Fuel Loading July 18, 1984
Completion of Initial Fuel Loading July 23, 1984
Outage to repair thermocouple (T/C) column leak October 23, 1984-
November 17, 1984
Receipt of Low Power Testing (< 5%) License December 6, 1984
(NPF-31)
Outage to repair control rod connecting rods December 8, 1984
(IE Information Notice 85-14) January 5, 1985
Initial Criticality January 7, 1985
Start of Zeroc Power Physics Testing January 7, 1985
Receipt of Full Power Operating License (NPF-35) January 17, 1985
Completion of Zero Power Physics Testing January 20, 1985
Commenced Power Escalation Testing January 21, 1985
First turbine roll with nuclear-generated steam January 22, 1985

Outage to repair Condenser Cooling Water Piping leak February 9, 1985~
February 28, 1985

Outage to remove turbine valve temporary April 19, 1985-
strainers and to perform other maintenance June 10, 1985
Commercial Operation June 29, 1985

Catawba Unit | startup and power escalation testing as addressed in this
report are summarized below.

A. Initial Fuel Loading

Initial Fuel Loading began on July 18, 1984 and was completed on July 23,
1984. The core loading was verified on July 24, 1984. A "leaning"
assembly could not be placed in its designated location by the loading
sequence This assembly was "boxed" into its designated location, which
is a4 routine practice for reload cores. No fuel handling equipment
malfunctions were encountered. Refer to Section 3.0 for details.

2.0-1
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Testing Prior to Initial Criticality

Following initial fuel loading, various tests were performed prior to
initial criticality. Some of these tests required the core to be
assembled, upper vessel internals, and vessel head installed, and
instrumentation to the vessel complete. The Pressurizer Functional
Test, NC Flow Test, and NC Flow Coastdown Test failed to meet the FSAR
Acceptance Criteria. FSAR revisions were implemented for these tests
prior to initial criticality. Various test were repeated, as they will
be fo!lowing each refueling, due to a vessel T/C column leak and
inspections of the control rod latch assemblies. Refer to Section 4.0
for details.

Other testing prior to initial criticality included the completion of
vaiious preoperational tests. Refer to Section 12.0 for details.

Initial Criticality

Initial criticality was achieved on January 7, 1985 at 2008 hours with
Control Bank D at = 141 steps, withdrawn. The critical boron
conce.tration was 569 ppmB. Refer to Section 5.0 for details.

Zero Power Physics Testing

Zero Power Physics Testing began on January 7, 1985 and was completed
January 17, 1985. Fundamental nuclear characteristics were measured and
compared to predictions. An unexpected core power tilt was measured. The
tilt was comfirmed by multiple measurements and evaluated as acceptable.
Refer to Section 6.0 for details. Natural Circulation was determined on
January 19 and 20, 1985. A 29.2 degree delta T was observed to confirm
the natural circulation characteristics. Refer to Section 7.0 for
details.

Power Escalation Testing

The power escalation testing program was designed to provide initial
startup data in areas of core physics, controls and instrumentation,
plant transients, chemical control, and behavior of the plants
radiological environment, Testing began on January 21,1985.

The core power tilt was routinely measured to verify that its magnitude
docreased as power increased. The resulting core power tilt during
performance of the Below Bank Test was greater than expected and delayed
subsequent testing by approximately 7 days. Refer to Sections 8.0
through 12.0 for details.

Special Reports

Special Reports are provided for the Loose Parts Monitoring and Post
Accident Liquid Sampling Systems. Refer to Section 13.0.

2.0-2
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Tables 2.0-1 through 2.0-12 provide a detailed monthly summary of operations
from fuel loading through power escalation to declaration of commercial

operation. Figures 2.0-1 through 2.0-6 provides an overview of the monthly
power history.
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Received Fuel

License NPF-24

Entered Mode 6

amenced TP

Loading

| Assembly loaded into
assembly (C44) loaded
o

;ommenced PT/1/A/4550

Completed Core Verification and
Loading

~ommenced

JATAWBA |




CATAWBA 1




MONTHLY UNIT OPERATION SUMMARY

September 1984

Date Time Event

09/01/84 1100 Commenced RCCA Drop Timing, DRPI Operability,
and CRDM Timing Testing

09/11/84 2050 Completed control rod testing

09/28/84 1234 Entered Mode 4
TABLE 2.0-3
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MONTHLY UNIT OPERATION SUMMARY

October 1984
Date Time Event
10/03/84 0800 Commencing TP/1/A/1150/08A, Thermal Expansion

of ASME Piping and IP,0/A/3231/01, T/C - RTD
Cross Calibration

10/04/84 2000 Commencing TP/1/A/1100/06, D/G 1B Testing
10/09/84 1517 Commencing TP/1/A(B)/1400/05B CO2 Testing for
D/G Rooms
2120 Cooldown commencing for ND System Vibration
measurement per PT/1/A/4200/15A
10/11/84 0815 Commencing NC System Cooldown to repair
S/G Level instrument root valve
1850 Entered Mode 5
10/12/84 0800 Commencing ND system piping/pump repairs
1600 Commencing RN pump run per TP/1/A/2650/02,
Essential Transformer Tap Readings
10/15/84 0850 Commencing TP/1/A/1200/21, Steady State Piping
Vibration Measurements for D/G 1B Support
Systems
10/17/8« 2320 Commencing NC System Fill/Vent for Heatup
10/20/84 1309 Entered Mode 4
10/22/84 1504 Entered Mode 3
10/23/84 2145 Commencing NC System cooldown to repair T/C
column leak and clean vessel head/components
10/24/84 0026 Entered Mode 4
1104 Entered Mode 5
10/31/84 1042 Entered Mode 6
TABLE 2.0-4
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Date
11/08/84
11/10/84
11/11/84

11/14/84

11/15/84

11/17/84

11/18/84

11/20/84

1115

1215

1021

1658

0430

1145

0900

1241

MONTHLY UNIT OPERATION SUMMARY

November 1984

Event

Entered Mode 5

Began NC System heatup

Commencing DRPI Alignment

Received Feedwater [solation due to
instrumentation calibration on §/G levels

Entered Mode &

Entered Mode 3

Commencing Thermal Expansion and T/C-RTD
Testing at * 450°F

Commencing NC System Heatup

NC System at = 557°F, 2235 psig,
Commencing Hot No-Load testing:

TP/1/A/1150/08A Thermal Expansion Testing

TP/1/4/1200/21
TP/1/A/3231/01
TP/1/A/2150/08
TP/1/4/2150/01
TP/1/A/2150/13
TP/1/B/2600/06
TP/1/A/1200/26
TP/1/A/2600/07
TP/1/A/2650/02

TP/1/A/2150/02
TP/1/B/2600/05
TP/1/A/2600/04
TP/1/B/2650/09

TP/1/A/2650/04

TABLE 2.0-5

Steady State Piping Vibration
T/C-RTD Cross Calibration
RTD Bypass Flow Verification
NC Flow Test

Pressurizer Functional

CRDM Timing

Post Transient Piping Surveys
CRDM Drop Timing

Essential Transformer Voltage
Measurements (NC Pump)

NC Flow Coastdown Test

CRDM Alignment

CRDM Position Indication
Secondary Systems Testing

(CA T/D Pump)

S/G Blowdown Testing

CATAWBA 1



Date
12/01/84
12/06/84

12/08/84

12/09/84

12/13/84

12/20/84

12/25/84

12/27/84

12/31/84

1100

0350

1158

0145

0440

0445

0515

2201

0200

2226

MONTHLY UNIT OPERATION SUMMARY

December 1984

Event

D/G 1A/1B and Hot No-Load Testing in progress
Receipt of Low Power Testing (<5%) License
Commencing NC System Cooldown to investigate
and repair control rod connecting rod latching
pin. Vessel head removal required.

Entered Mode &

Entered Mode 5

Entered Mode 6

Entered Mode 5

Entered Mode 6

Entered Mode 5

Opened NC32B NC Pressurizer PORV during
fill/vent process

Commencing NC System heatup

Entered Mode &

TABLE 2.0-6
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Date
01/01/:5

01/02/85

01/03/85

01/04/85

01/06/85

01/07/85

Time
2140
0230
1610

0240

0300

0314

1430
1437

1350

0500

0930

1726

0237
1457
2008

2030

MONTHLY UNIT OPERATION SUMMARY

January 1985
Even:.

Commenced heating up NC System to = 345°F
Holding at 345°F NC Temperature
Entered Mode 3

Tripped Reactor Coolant Pump (NCP) 1B due to
emergency high vibration

Started NCP 1B

NEO's dispatched to NCP 1B to monitor
vibration with hand held vibration meter.
Vibration still present.

NCP 1B vibration alarms cleared
NC temperature at 557°F
Commenced I[P/0/A/3220/01 - Rod Drop Testing

Rx trip signal generated when instrumentation
personnel took channel II turbine impulse
pressure to test - inserted P-7 signal
causing a reactor trip on low pressure.
Feedwater isolation and CA pumps 1A & 1B auto
start.

Commenced PT/1/A/4150/01A - Reactor Coolant
System Leak Test

Commenced PT/0/A/4150/01C - Reactor Coolant
System Controlled Leakage Verification

Began baseline data for initial approach to
criticality

Began NC System Dilution
Entered Mode 2
Rx Critical

1

4 x 1020 amps on I/R, 972 ppm, 557°F

TABLE 2.0-7
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Date

01/07/85

01/08/85

01/09/85

2224

0345

0425

0601

0639

0800

1400

1528

1636

1655

1712

1745

0445

1470

MONTHLY UNIT OPERATION SUMMARY

January 1985
Event

Completed 1/M Approach to Criticality
commenced Zero Power Physics Testing
Controlling Procedure

Rx taken subcritical to take data on source
range/int. range overlap

Rx again critical

Rx power @ = 10.10 amps

Rx power @ 10-0 amps

Increased Rx power to 10'7 amps to increase
sensitivity of reactivity measurement
equipment

Temporary mod completed to switch reactivity
signal from N4& to N42 due to excessive noise
on N&&

Attained Nuclear Heat 4 x 10°° amps on I/R CH

36. Decreasing power to 1 x 10.6 per

Performance
Pulled rods to achieve Nuclear Heat, Nuclear
Heat at 4 x 10.6 amps on I/R Ch 36

Decreasing Rx power to 3 x 10-8 amp per
Performance

Rx power @ 3 x 10-7 amps

Increased Rx power to 2 x 10.7 amps per
Performance in efforts to eliminate noise on
N&42

Began PT,/1/A/4150/12A - ARO ITC Measurement
Results invalid due to noise on N&2

SSPS Train B surveillance test procedure
inadequacy caused actuation of SR Hi Flux
Rx Trip which caused 'B' Rx trip breaker to
open. 'B' bypass breaker was closed.

TABLE 2.0-7 (cont.)
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MONTHLY UNIT OPERATION SUMMARY

January 1985
Date Time Event
01/09/85 1720 Resolved N42 noise problems by installing
inline filter and increasing physics test band
1840/2300 Repeated PT/1/A/4150/11A ARO ITC Measurement
01/10/8S 0205 Increased Rx power to = 3% to a.low low power
flux mapping of core
0545 Began ARO Core Power Distributicn
1230 Commence Rx shutdown due to both trains of VE
inop., shutting down @ 10%/hr under T.S. 3.0.3
1246 Secured from Rx shutdown. "A" Train VE
restored
1915 Decreased Rx power to 1 x 10.7 amps on N-35
per Test Coordinator for Rod Group testing
2000/2345 NC System dilution for Control Bank D worth
01/11/85 0245 SRO declares "Notification of Unusual Event"

due to the leakage > than Tech Spec limit

0438 Placed 1B seal injection filter in service -
secured lA seal injection - NC leakage rate
decreased substantially

0545 Secured from Unusual Event - SRO making verbal
notifications
1030/1330 Performed PT/1/A/4150/11A - Control Bank D
Inserted [TC Measurement
1542 Rx power increased to * 3.5% for Core Power
Distribution
01/12/85 0442/1100 Dilution of NC system per Performance Test
Coordinator for Control Bank C worth
1420/1800 Performed PT/1/A/4150/11A - Control Banks
D and C inserted ITC Measurement
1840/2115 NC Dilution to determine Control Bank B worth
01/13/85 0115/0430 NC Dilution to determine Control Bank A worth

TABLE 2.0-7 (cont.)
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MONTHLY UNIT OPERATION SUMMARY

January 1985

Date Time Event
01/13/85 1000 NC Dilution to determine shutdown E, D, C
worth
1600 Manual Rx trip per Zero Power Testing

Procedure, entered Mode 3, NC system
boration for shutdown margin

2238 Commenced Rx Startup
01/14/85 0050 Entered Mode 2
0136 Rx critical
0240 Began NC dilution to get shutdown C inserted
0640 Drove S/D Bank C into < 1N0 steps - Shutdown

Margin < 1.3% AK/K operating under Special
Test Exception 3.10.1

1015 Began PT/1/A/4150/24 - Stuck Rod Test
H-14 swap with Shutdown B and A

1319 YV Chiller tripped due to loss of VI. VI
lost to Cont. chill water due to ruptured
line behind D/G Bldg.

1321 Attempted swap of YV to RN, RN valves would

not open
1357/1404 Secured NCPs due to high stator temp.

1425 Started 1B NCP to establish NC forced
circulation. Stator temp reduced.

1426 Secured 1B NCP due to emerger :y high
vibration

1427 Manual Rx trip from control rcom on

recommendation from Rx Group Test Engineer in
charge of Core Physics testing

2130 Reactor trip investigation complete
01/15/85 0110 Commenced Rx startup for zero power testing
0142 Entered Mode 2

TABLE 2.0-7 (cont.)
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Date

01/15/85

01/16/85

01/17/85

01/18/85

01/19/85

Time
0208
0220
0410

1145/2100

2152

0335
0358

1015/16415

1530

0100
0300/2400

1125

2130

0530/1100

1455

0400/1130

1700

MONTHLY UNIT OPERATION SUMMARY

January 1985

Event
Rx critical
Critical @ 10-8 amps
NC Dilution to setup restart of Stuck Red test
Performed Stuck Rod Test
Tripped reactor per Test Procedure and
started emergency boratiocn for shutdown
margin and to re-sstablish criticality
with shutdowu banks out/control banks in.
Lommenced Rx startup

Entered Mode 2

NC Boration for Control Banks in Overlap
worth to Zero power insertion limit

Rx power increased to = 4% to obtain
Core Power Distribution

Decreased power to 1.5%
Pseudo Ejected Rod Test (Part 1).

Rx power increased to 3.5% for Full Core
Flux Map

4
Decreased power to 2 x 10 amps

NC System Boration for Control Rod Werth in
Overlap

Rx power increased to 2% for Turbine shell
warming

Received Full Power License

N-44 inoperable due to noise prohibiting
setpoint checks

Rx power increased to 3% for Natural
Circulation Test

TABLE 2.0-7 (cont.)
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Date

01/19/85

01/20/85

01/21/85

01/22/85

2144

2330

0128

1708

1717

1750
1800/1830

0310

0505

0540
0615/1300
1445
1451:30
1455
1500/1830
1835
1930/2100

0210

MONTHLY UNIT OPERATION SUMMARY

January 1985
Event

All NC Pumps tripped - Natural Circulation
established

»1

Decreased power to . » 10 . amps (Keff =

0.99)
Entered Mode 3 due to cooldown to 541°F when

NC Pump 1B was restarted (cold S/G water
slugged through vessel).

Commenced Rx startup.
Reactor Critical with Control Bank D @ 35
steps wd

Critical Boron Conc. = 900 ppmB

Power Level = 1 x 104 amps

Rx power increased to 2 x 10.6 amps
Nuclear Instrument Baseline at = 0%

Rx power increased to * 3% for Steam Dump
Test

Rx power increased to = 4% for Steam Dump
Test

Rx power decreased to = 3%.

NIS Baseline at = 3%

Commenced power escalation
Entered Mode 1

Stopped escalation at 6% Rx power
NIS Baseline at = 6%

Increased Rx power to 9%

NIS Baseline at = 9%

Turbine/Generator on line (Rx power = 10%)

TABLE 2.0-7 (cont.)
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MONTHLY UNIT OPERATION SUMMARY

January 1985
Date Time Event
01/22/85 0250 Turbine tripped due to high shaft vibration
(Rx power = 12%)
1551 Increased Rx power to 15%
1757 Turbine/Generator on line (Rx power = 17%)
2100 Rx power decreased to 6%
01/23/85 0230 Increased Rx power to 16%
0330 Increased Rx power to 18%
0620 Increased Rx power to 20%
1447 Reactor trip from 20% due to Lo Lo §/G Level -

Root causes Loss of Aux. Steam Pressure to
Main Feedwater Pump Turbine. Entered Mode 3.

0601 Commenced Reator Startup
01/25/85 0623 Reactor critical with Control Bank C @ 86
steps wd.
Critical Boron Conc. = 857 ppmB
Power Level = 1 x 10°° amps
0730 Increased Rx power to 4%
0900 Entered Mode 1 (Rx power = 5%)
1150 Increased Rx power to 7. 5%.
1305 Increased Rx power to 10.5%.
1450 Increased Rx power to 14.5%.
1605 Increased Rx power to 17.5%.
1840 Increased Rx power to 20%.
1856 Turbine/Generator on line (Rx power = 20%).
01/29/85 1220 Reactor Trip from 20% per Station Blackout

Test. Entered Mode 3.
01/30/85 2307 Commenced Reactor Startup.

TABLE 2.0-7 (cont.)
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Date

01/30/85

01/31/85

Time

2330

2345
0014
0040
0350
0410
0511

1424

MONTHLY UNIT OPERATION SUMMARY

January 1985
Event

Reactor Critical with Control Bank D @ 31
steps wd. Critical Boron Conc. = 843 ppmB

Power Level = 1 x 10.8 amps

Increased Rx power to 3%.

Entered Mode 1 (Rx power = 5%).

Increased Rx power to 10%.
Turbine/Generator on line (Rx power = 10%).
Increased Rx power to 18%.

Increased Rx power to 20%.

Reactor trip from 20% per Loss of Control
Room Test. Entered Mode 3.

TABLE 2.0-7 (cont.)
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MONTHLY UNIT OPERATION SUMMARY

January 1985

The Core Burnup Calcuation for the month of January was based on 8 days of
power operation which resulted in 4170 MWD of depletion. Burnup rates generated
from a 20% F.P. Flux Map (FCM/1/01/005) taken on Jan. 28, 1985 were utilized by
the Burnup Program. The results of the computer calculation are as follows.

Burnup for Period

Total Energy for Period

Cummulative Cycle B/U

Cummulative Cycle Energy
Other Data:

Generator hours on line
Reactor hours critical
Unit Electrical Gross (MWH)
Unit Net Generation (MWH)

-
o
o
»n
~4

478.75
10060
-19986

51.355 MWD/MTU (1.222 EFPD)

344.02 x 10° BTV
51.355 MWD/MTU (1.222 EFPD)

3%4.02 x 100 BTV

TABLE 2.0-7 (cont.)
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Date

02/02/85

02/03/85

02/04/85

02/06/85

0845

0849

1425
1740
1900
2227
0200

0505

0340

0555

0700

0300

0321

0335

0453
0600
0800

1210

MONTHLY UNIT OPERATION SUMMARY

February 1985

Event
Reactor Startup Commenced
Mode 2 Entered

Reactor Critical @ 38 steps wd. on Bank D
Critical Boron = 886 ppm B

Mode | Entered

Rx Power increased to 10%

Rx Power increased to 17%
Turbi.e/Generator placed on line
Rx Power increased to 20%

Feedwater swapped from Aux nozzles to Main
nozzles per S/G Water Hammer Test

Rx Power increased to 23%

Rx Power increased to 26%

Rx Power increased to 29%

Rx Power increased to 30%

Rx Power decreased to 20% to prepare to take
Turbine offline due to hydraulic fluid (LH)
leak from a Turbine Control Valve

Rx Power at 10%
Turbine/Generator taken off line

Rx Prwer decreased to 4%
Entered Mode 2

Entered Mode 1
Rx Power increased to 8%
Rx Power increased to 12%
Entered Mode 2

TABLE 2.0-8
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MONTHLY UNIT OPERATION SUMMARY

February 1985

Date Time Event
02/06/85 1220 Entered Mode 3. Reactor shutdown to allow an
Operator-In-Training to perform Reactor
Startup
1708 Reactor Startup Commenced
1727 Entered Mode 2

Reactor Critical @ 85 steps wd. on Bank D
Critical Boron = 751 ppm B

1900 Entered Mode 1
2000 Rx Power increased to 10%
02/07/85 0000 Rx Power increased to 17%

0030 Rubbing on Turbine/Generator Shaft in
Exciter Housing discovered

0200 Rx Power decreased to 12% to reduce
Turbine/Generator RPMs

0500 Rx Power decreased to 7%

0545 Entered Mode 2

0610 Rx Power decreased to 1 x 10”0 amps on
Intermediate Range

02/08/85 0kl 1 Commenced increasing Rx Power fros 1 x 10°°
Amps to 8%

0449 Mode 1 Entered

0500 Rx Power increased to 8%

0510 Rx Power decrease initiated due to loss of
both Main Feedwater Pumps because of low
vacuum

0512 Mode 2 Entered

0000 Rx Power decreased to 1 x 10-a Amps on

Intermediate Range
0999 Rx Power increased to 1%

TABLE 2.0-8 (cont.)
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Date

02/08/85

02/09/85

02/10/85

02/24/85

02/27/85

Time

1026

1150

1157

1200

2230
2247
2319

0245

1320

2229

10090

0200

0754

0900

0905

0947

MONTHLY UNIT OPERATION SUMMARY

February 1985

Event
Mode 1 Entered
Rx Power increased to 8%
Rx Power decrease initiated due to problem
with Condenser Dump Valves which has made
steam pressure control erratic

Mode 2 Entered

Rx Power decreased to 1 x 10.7 Amps on
Intermediate Range

Rx Power increase initiated

Mode 1 Entered

Kx Power i ~eased to 17%

Rx Trip from 17% with Safety Injection due to
§/G B Low Steam Line pressure signal. Event
caused by voltage spike in Process Cabinets

which falsely provided SI/Rx Trip logic.
Mode 3 Entered

Unit Shutdown commenced to repair ruptured RC
System pipe. Condenser vacuum must be broken
and RC System shutdown to repair piping.

Mode 4 Entered

Mode 5 Entered

NC System Heatup commenced

Mode 4 Entered

Mode 3 Entered

Rx startup commenced

Mode 2 Entered

Rx critical @ 48 steps wd. on Bank D
Critical Boron = 882 ppm B

Rx Power increased to 1%

TABLE 2.0-8 (cont.)
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92/27/85

Time
0952

1000

1012

1042
1048
1100

1110

1130
1137
1153

1211

1225
1228
1240

1245

1309
1313
1325

MONTHLY UNIT OPERATION SUMMARY

February 1985

Event
Mode 3 Entered

First of a series of Reactor Startups for
the purpose of operator training commenced

Mode 2 Entered

Rx critical @ 45 steps wd. on Bank D
Critical Boron = 882 ppm B

Rx Power increased to 1%

Mode 3 Entered

Rx Startup commenced

Mode 2 Entered

Rx critical @ 54 steps wd. on Bank D
Critical Boron = 882 ppm B

Rx Power increased to 1%

Mode 3 Entered

Rx Startup commenced

Mode 2 Entered

Rx Critical @ 53 steps wd. on Bank D
Critical Boron = 928 ppm B

Rx Power increased to 1%

Mode 3 Entered

Rx Startup commenced

Mode 2 Entered

Rx critical @ 54 steps wd. on Bank D
Critical Boron = 909 ppm B

Rx Power increased to 1%

Mode 3 Entered

Rx Startup commenced

TABLE 2.0-8 (cont.)
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Date

02/27/85

Time

1333

1350
1357
1415

1422

1445
1452
1527

1536

1605
1610
1621

1627

1659
1703
1721

1729

1800
1806

MONTHLY UNIT OPERATION SUMMARY
—— 2t T ORATION SUMMARY

February 1985

Event

Mode 2 Entered @ 57 Steps wd. on Bank D

Critical Boron = 908 ppm B
Rx Power increased to 1%
Mode 3 Entered

Rx Startup commenced

Mode 2 Entered

Ex critical @ 54 Steps wd. on Bank D

Critical Boron = 923 ppa B
Rx Power increased to 1%
Mode 3 Entered

Rx Startup commenced

Mode 2 Entered

Rx critical @ 56 Steps wd. on Bank D

Critical Boron = 927 ppm B
Rx Power increased to 1%
Mode 3 Entered

Rx Startup commenced

Mode 2 Entered

Rx critical @ 57 steps wd. on Bank D

Critical Boron = 907 ppm B
Rx Power increased to 1%
Mode 3 Entered

Rx Startup commenced

Mode 2 Entered

Rx critical @ 56 Steps wd. on Bank D

Critical Boron = 913 ppm B
Rx Power increased to 1%
Mode 3 Entered

TABLE 2.0-8 (cont.)
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MONTHLY UNIT OPERATION SUMMARY

February 1985

Date Time Event
02/27/85 1820 Rx Startup commenced
1825 Mode 2 Entered

Rx critical @ 57 steps wd. on Bank D
Critical Boron = 930 ppm B

1830 Rx Power increased to 1%
1852 Mode 3 Entered

1922 Rx startup commenced
1958 Mode 2 Entered

Rx critical @ 56 steps wd on Bank D
Critical Boron = 882 ppm B

2008 Rx Power increased to 1%
2033 Mode 3 Entered

2038 Rx startup commenced
2046 Mode 2 Entered

Rx critical @ 58 steps wd. on Bank D
Critical Boron = 882 ppm B

2103 Rx Power increased to 1%
02/28/85 0052 Mode 3 Entered

0053 Rx startup commenced

0100 Mode 2 Entered

Rx critical @ 62 steps wd on Bank D
Critical Boron = 882 ppm B

0105 Rx Power increased to 1%
0157 Mode 3 Entered

0200 Rx startup commenced
0202 Mode 2 Entered

Rx critical @ 62 steps wd on Bank D
Critical Boron = 882 ppm B

TABLE 2.0-8 (cont.)
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MONTHLY UNIT OPERATION SUMMARY

February 1985

Date Time Event
02/28/85 0222 Rx power increased to 1%
0242 Mode 3 Entered
0248 Rx startup commenced
0250 Mode 2 Entered

Rx critical @ 63 steps wd on Bank D
Critical Boron = 882 ppm B

0308 Rx power increased to 1%
0345 Mode 3 Entered

349 Rx startup commenced
0352 Mode 2 Entered

Rx critical @ 63 steps wd on Bank D
Critical Boron = 882 ppm B

0409 Rx power increased to 1%

0439 Mode ! Entered

0447 Rx power increased to 10% for Turbine Shell
Warming

1814 Turbine/Generator on line

2100 Rx power incr- .sed to 20%

The Core Burnup Calcuation for the month of February was based on 6.5 days of
power operation which resulted in 3777.83 MWD of depletion. Burnup rates
generated from a 30% F.P. Flux Map (FCM/1/01/006) taken on March 5, 1985 were

utilized by the Burnup Program. The results of the computer calculation are as
follows:

Burnup for Period 46.1¢ MWD/MTU (1.108 EFPD)

Total Energy for Period 309.4 x 10° BTU

Cummulative Cycle B/U 97.542 MWD/MIU (2.33 EFPD)

Cummulative Cycle Energy 653.42 x 109 BTU

TABLE 2.0-8 (cont.)
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MONTHLY UNIT OPERATION SUMMARY

February 1985

Other Data:
Generator hours on line 80.38
Reactor hours critical 220.98
Unit Electrical Gross (MWH) 15112
Unit Net Generation (MWH) ~5465

TABLE 2.0-8 (cont.)
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MONTHLY UNIT CPERATION SUMMARY

March 1985
Date Time Event
03/01/85 0000 Reactor Power 12%
0023 Power Change of 10% - Main Turbine in Standby
0100 PT/1/A/4250/02D - Turbine Overspeed Test
0148 Overspeed Test Complete
0300 Rx Power 10%
0331 Generator On-Line
0400 Rx Power 19%
0700 Rx Power 26%
1300 Reactor Power 30%
1707 TP/1/A/2600/11 - Pressurizer Pressure
and Level Control System Test
2600 TP/1/A/2600/11 - Complete
03/02/85 0700 Reactor Power 31.7%
03/03/85 0500 TP/1/A/2600/10 - Control Rod System at
Power
1230 TP/1/A/2600/10 - Complete
1442 Reactor Power Drop 30.5% to 23% -
no apparent cause
1450 Begin to return reactor power to 30%
1556 Turbine Runback to 105 MW
1600 Begir Load Increase
1649 Turbine Runback = 80 MW Drop
1650 Load Increase at 3%/hour
1930 Rx Power 24%
2020 Rx Power 28%
TABLE 2.0-9
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MONTHLY UNIT OPERATION SUMMARY
———=" T SRATIUN SUMMAR'

March 1985

Date Time Event
03/03/85 2140 Rx Power 30%
2217 Runback to 16%
2225 Rx Power 22%
2235 Rx Power 25%
03/04/85 0035 Rx Power 28%
0135 Rx Power 30%
0750 Runback to 20%
0805 Turbine Off-Line - leak in Turbine Hydraulic
Control piping Rx Power 22%
1924 Turbine On-Line, Rx Power 27%
03/25/85 0445 Turbine Load Reduction
0451 Manual Turbine Trip
0452 Rx Power Reduced from 30% to 26%
2230 Pseudo-ejected rod test - enter Special Test
Exception 3.10.2 RcCa D=12 > 12 steps
misaligned
03/06/85 0712 Rod D-12 realigned, out of 3.10.2
0745 Pseudo-E jected Rod Complete
1026 Turbine On-Line, Rx Power 0%
1928 "A" Condensate Booster Puap Trip on lo

suction press. Turbine load reduct ion
250 MW - 25 MW Reactor Power maintained

at 30%
2036 Turbine loaded to 255 My and holding
03/07/85 0124 TP/1/A/2150/04 - Doppler Only Power

Toefficient Verification, turbine load
reduced to 200 MW

TABLE 2.0+9 (cont.)
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MONTHLY UNIT OPERATION SUMMARY

March 1985
Date Time Event
03/08/85 0136 Turbine at 255 MW
0400 TP/1/A/2150/04 - Complete
2340 Reduce turbine power 10% (80 MW) per
TP/1/A/2650/05 - Unit Load Transient Test
0020 Increase turbine power to 270 MW per
TP/1/A/2650/05, Test Complete
03/09/85 1730 Commence power escalation to 48% with
3%/hour limit
1920 Rx Power 37%
2200 Rx Power 40%
03/10/85 0030 Rx Power 49%
0930 Feedwater Transient - CF Swings
1140 Feedwater [ransient - CF Swings
1320 Feedwater Transient - CF Swings
03/11/85 0948 CF Flow Swings
1401 CF Flow Transient
2240 CF Flow Transient
2255 CF Flow Transient
03/12/85 0005 Commence TP/1/A/2150/04
Doppler Only Coefficient Test
0200 TP/1/A/2150/04 - Complete
1350 Turbine Runback 460 MW - No apparent
reason
1355 Turbine Load Increase - Rx Power

Maneuvering Limit ?%/hr
1900 Rx Power 49%

TABLE 2.0-9 (comnt.)
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MONTHLY UNIT OPERATION SUMMARY

March 1985
Date Time Event
03/13/83 1030 CF Reg. Valves Swinging
1220 Commence Power Reduction at 10%/hr per

3.7.1.3 '"ACTION' statement - CA Pump
Turbine (CAPT) Out of Service

1303 CAPT tested, determined operable
power reduction stopped
1406 Commenced increasing Rx Power to = 47%
1541 Removed NI-44 from service to eliminate
noise
03/14/85 0216 Rx Trip due to loose pin in Power Range 44

drawer while testing N-41 in progress. 'NI
Hi ¢ rate P/R Rx Trip" occurred

03/15/85 0610 Rx Startup Commenced
0615 Entered Mode 2
0642 Rx Critical
0930 Entered Mode !
1320 Turbine/Generator on line
03/16/85 0330 Rx Power @ 48%
1435 Commenced Unit Load Transient Test
1930 Turbine Load Dropped, Rods at 192 steps
2200 Reds borated out to 205 staps
03/17/85 1045 Bypassed Channel D T-Avg Loop, Higher
T-Avg for D causing unwarranted rod
insertion
1500 Commenced Base Case TP/1/A/2150/05, Flux
Map for Below Bank Rod Test
2030 Completed Map
03/18/85 0110 Dilution Started for Beiow Bank Rod Test

TABLE 2.0-9 (comt.)
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MONTHLY UNIT OPERATION SUMMARY

March 1985
Date Time Event
03/18/85 0630 Mapping Began
0730 OAC not accepting flux map data
1417 Retrieved Bank D Control Rod D-12
2020 Reducing Power due to AT and NIS mismatch

from Below Bank Test. Could not meet daily
surveillance procedure

2350 Dilution to Control T-avg during Xenon

oscillation
03/19/85 0010 Rx Power @ 37%

0430 Rx Power @ 41%. Commenced shutdown at 10%/hr.
Could not meet surveillance requirement for
Mode 1.

0700 Rx Power @ 20%

0855 Adding 1200 gallons of Rx M/U water to drive

Bank D rods to 160 steps to help stop radial
Xenon oscillation

0920 Dilution and rod drive complete
1000 Commenced Power Reduction to < 15%
1950 Tech Spec Surveillance req. during Core Tilt

incorporated into surveillance test.
Commenced Power increase to 25%.

2100 Rx Power @ 25%
2300 Rx Power @ 32%
03/20/85 1320 Holding Rx Power @ 37% per NRC request
1431 Received NRC approval to increase power
03/21/85 0230 Rx Power @ 48.5%. Tilt is oscillating but
converging
0830 PT/1/A4/4150/13B Calorimetric Rx Coolant

Flow Measurement

TABLE 2.0-9 (cont.)
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Date

03/29/85

03/30/85

03/31/85

Time
0356
0435
0459

0500

1100

1300
1815

2100

2215

2130

2250

2345

1935
0030
0345
1030

1815

1835

2030

MONTHLY UNIT OPERATION SUMMARY

March 1985

Event
N42 Setpoint raised to 95%
N43 Setpoint raised to 95%
N4& Setpoint raised to 95%

Commenced escalation of Rx Power @ 3%/hr.
toward 75%, currently @ 48%

Suspended escalation @ 66% to obtain valid
calculation of NC leakage.

Escalation - 75% resumed
Starting Testing @ 74% FP

Problem with Best Est. power indication
noted

Rx Power Best Est. been invalid since
1600 hours

Primary Thermal Output showing 82.4%.
Commenced power de-escalation to = 74 - 75%

OAC Back in Service

Terminated Power Reduction. Primary
Thermal Power @ 74.6%

Reduced Rx Power from 79% to 75%
Began Doppler Only Test
Completed 3 load swings

Begain Unit Load Steady State

Increased Rx Power to 77% to checkout
input from Thermal Powar Best Est,

Reduced Rx Power to 75%

Commenced NIS Calibration

TABLE 2.0-9 (cont.)
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MONTHLY UNIT OPERATION SUMMARY

Date Time
03/31/85 2146
2223
2300

March 1985

Event
OAC Out of Service
OAC Back in service

Borated "D" out from 192 to 215 steps

The Core Burnup Calcuation for the month of March was based on 31 days of power
operation which resulted in 43309 MWD of depletion. Burnup rates generated from
a 50% F.P. Flux Map (FCM/1/01/005) taken on March 13, 1985 were utilized by

the Burnup Program. The results

Burnup for Period

of the computer calculation are as follows:

529.492 MWD/MTU (12.698 EFPD)

Total Energy for Period

Cummulative Cycle B/U

3546.993 x 109 BTU

627.034 MWD/MTU (15.036 EFPD)

Cummulative Cycle Energy
Other Data:

Generator hours on line
Reactor hours critical

Unit Electrical Gross (MWH)
Unit Net Generation (MWH)

4200.416 x 10° BTU

TABLE 2.0-9 (cont.)
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MONTHLY UNIT OPERATION SUMMARY

April 1985
Date Time Event
04/01/85 0700 Rx Power 75%, 840 Mwe
04/02/85 0356 During PT/1/A/4600/05A, Incore and NIS

Correlation Check, enter Special Test
Exception 3.19.2 due to AFD out of limits.

1210 Large CF Swings on all S/G's, place Reg.
Valves in manual and stabilize.

1528 Large CF Swings on all S/G's, place Reg.
Valves in manual and stabilize.

04/03/85 0010 Exit Special Test Exception 3.10.2 due to

960 minutes AFD penalty time, per Tech
Spec 3.2.1.

1715 Commence TP/1/A/2650/05, Unit Load Transient
Test

1716 10% Step Load Reauction to 665 Mwe

1733 10% Step Load Increase to 803 MWe

Acceptance Criteria not met on load reducton

04/04/85 0112 10% Step Load Reduction per TP/1/A/2650/05,
Large CF Swings, CF Reg. Valves into manual
and stabilize. Return to 74%.

0135 10% Step Load Reduction per TP/1/A/2650/05,
Large CF Swings, CF Reg. Valves into manual
and stabilize.

0145 Reduce Powar to 55%, to shutdown and repair
1B CF Pump vent piping.

1135 Reaccor High Level Trip Point 109%

1941 Ramp to 75% in progress

2305 Reactor Power 75%

2320 10% Step Load Reduction per TP/1/A/2650/05

690 MWe Not Acceptable - CF Swings - return
to power at 10%/min. load rate, adjust CF
Reg Valve Controller.

TABLE 2.0-10
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MONTHLY UNIT OPERATION SUMMARY

April 1985
Date Time Event
04/05/85 0245 10% Step Load Reduction per TP/1/A/2630/05
to 690 MWe Acceptance Criteria met.
0700 Reactor Power 74%
2235 Commence Power Increase to 30% at 3%/hr.
04/06/85 0306 Stop power increase at 88% OPAT Turbine

Runback Block Rod Withdrawal Alert Control.

1633 Turbine Runback from 920 MWe to 850 MWe on
2/4 OPAT (cause unknown until 4/8/85)
initiate load increase at 3%/hr.

1808 Turbine Runback 920 MWe to 865 MWe on 2/4
OPAT (cause unknown until &4/8/85).
1842 Load Decrease 910 MWe to 850 MWe
1900 Reactor Power 86%
*04/08/85 0700 Reactor Power 89%
04/10/85 0330 Commence TP/1/A/2150/04, Doppler Only Power
Coefficient
0438 4 Load Swings Complete for Doppler 975 MWe
0745 Reactor Power 91%
1520 Commence TP/1/A/2650/11, Feedwater Temp

Variation Test
1710 TP/1/A/2650/11 complete, Reactor Power
increased 4% to 94%, Turbine Load increased
from 1044 MWe to 1105 MWe.
04/11/85 0424 Repeated TP/1/A/2650/11
#*NOTE: There wss a delay of 36 hrs. while instrumentation personnel reset OTAT

and OPAT setpoints based on a Full Power Delta T of 57.4 (instead of
51°F) to allow power to be increased above 88%.

TABLE 2.0~-10 (cont.)
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Date

04/11/85

04/12/85

04/13/85

0524
1710
2025

2200

2205

2218

2245

2300

2315

2324

2333

2349

0010

0020

1313

1330

MONTHLY UNIT OPERATION SUMMARY

April 1985

Event

Reactor Power stabilized at 92.2%, test
complete

Reactor Power reduced to 90%
Commenced power escalation to 98%
Reactor Power at 98%

Reactor Power reduced from 98% to 54% per
TP/1/A/2650/10, Large Load Rejection Test.

Reactor Power reduced to 49% so that only
Half Penalty Time will be registered.

Reactor Power reduced to 41% due to Turbine
Runback of unknown origin.

Reactor Power reduced to 32% by build-in of
Xenon (due to 50% load drop).

Reactor Power 27% and falling. Dilution rate
can not keep up with Xenon build-in
(7 pem/min)

S/G Blowdown isclated to maintain decreasing

Tnv-' Reactor Power at 22%.

T‘v. falls below 551°F, Reactor Power at 17%.

Xenon still building in.

Main Feedwater swapped to CA nozzles. Reactor
Power 11%.

Mode 2 Entered.

Inserting Control Rods to prepare for
restart. Xenon still building in.

Mode 3 Entered.
Commenced Reactor Startup.
Control Rods withdrawn to top end of Estimated

Critical Position (ECP) band. Criticality not
achieved.

TABLE 2.0-10 (cont.)
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Date

04/13/85

04/14/85

04/15/85

1340

1708

1720

1734

1743

0008

0241

0256
0615

0820

1520
1900
2335
0040
0153
0218
0350

0420

0455

MONTHLY UNIT OPERATION SUMMARY

April 1985

Event

Control Rods fully reinserted. New ECP
Calculated.

Commenced Reactor Startup.

Control Rods withdrawn to top end of ECP band
with criticality not being achieved once
again.

Control Rods fully reinserted.

Problem with accurate prediction of Xenon
worth responsible for the missed ECP's.

1/M Approach to Criticality must be performed.

Commenced Reactor Startup under the Control of
PT/1/A4/4150/19, 1/M Approach to Criticality.

Reactor Critical @ 42 steps wd. on Bank D.
C‘ = 599 ppmB. Mode 2 Entered.

Mode 1 Entaered.
Reactor Power increased to 10%

Turbine/Generator placed on line.
Reactor Power at 15%.

Reactor Power increased to 48%.
Reactor Power increased to 66%.
Power Escalation to 98% commenced.
Reactor Power increased to 76%.
Reactor Power increased to 86%.
Reactor Power increased to 89%.
Reactor Power increased to 94%.

Commenced load decrease due to high
vibration on CF Pump Turbine 1A

Reactor Power decreased to 90%

TABLE 2.0-10 (cont.)
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Date

04/15/85

04/16/85

Time

0s22

1737

1754

1810
1900

0115

0307

0308

0312

0318

0320

0325

0423

0443

0500

0552

MONTHLY UNIT OPERATION SUMMARY

April 1985

Event

Reactor Trip due to Lo Lo S/G A Level,
caused by faulty Feedwater Regulating
Valve Operation. Mode 3 Entered.

Reactor Startup commenced. Mode 2 Entered.

Reactor Critical at 102 steps wd. on Control
Bank C. CB = 560 ppmB

Mode 1 Entered.
Reactor Power increased to 6.7%.

Turbine/Generator placed on line. Reactor
Power at 10%

Turbine/Generator manually tripped due to

high vibration. (7.1 mils) on #3 and #8
bearings. Reactor Power decreased from 15% to
7. TR Ttvo continues to decrease, however.

Two decreases below 551°F. Reactor Power

decreasing.
Mode 2 Entered.

Tnvc restored to above 551°F. Reactor

Power at 0%.

Commenced addition of Reactor Makeup Water to
prevent shutdown of Unit. Reason for decreasing
reactivity discovered to be failure to close NV 238
(Reactor Makeup Water to Blender) following a make-
up to the NC System at 0242. Valve was estimated
to have been open for = 24 minutes.

2440 gallons of water have been added.

Reactor Power at 5 x 1.0'11 amps .
650 more gallons of water added.

1500 more gallons of water added, Reactor
Power increasing.

Reactor Power increased to 2.5%.

Mode 1 Entered

TABLE 2.0-10 (coat.)
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Date

4/16/85

04/17/85

0740
0805

0856

0948
1018
1224
1330
1733
1900
0117

0615

1015

1232

1320

1430

1800

1815

1900

MONTHLY UNIT OPERATION SUMMARY

April 1985

Event
Reactor Power increased to 7.5%.
Reactor Power increased to 10%.

Turbine/Generator placed on line. Reactor
Power at 16%.

Power Escalation from 20% commenced.
Reactor Power increased to 30%.

Reactor Power increased to 40%.

Reactor Power increased to 50%.

Recommended power escalation from 50%.
Reactor Power increased to 60%.

Reactor Power increased to 89%.

Power Escalation secured at 96% due to high
inboard and outboard bearing temperatures on
CF Pump 1A's Turbine.

Load on CF Pump 1A decreased to reduce
bearing temperatures. Reactor Power

increased to 98%.

Reactor Power decreased from 98% to 83% per
TP/1/A/2650/05, Unit Load Transient Test.

Reactor Power increased from 83% to 101%

per TP/1/A/2650/05, Unit Load Transient Test.
Rx Power then reduced to 96%.

Reactor Power increased to 98%.

Reactor Power decreased from 98% to 83% per
TP/1/A/2650/05, Unit Load Transient Test.

Reactor Power decreased from 83% to 91% per
TP/1/A/2650/05, Unit Load Transient Test.

Reactor Power increased to 98%.

TABLE 2.0-10 (cont.)
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MONTHLY UNIT OPERATION SUMMARY

Date Time
04/19/85 1005
04/20/85 0047

0607

April 1985

Event

Main Generator Breakers 1A and 1B opened per
TP/1/A/2650/06, Loss of Electrical Load

Test. Reactor Trip from 100% FP due to 2 out
of & Turbine Control Valves closed (caused by
Power Load Unbalance Signal to Turbine).
Turbine Trip caused by Reactor trip. Mode 3
Entered.

Mode 4 Entered

Mode 5 Entered. Unit to remain in Mode 5 for
remainder of month for Maintenance outage.

The Core Burnup Calcuation for the month of April was based on 17.5 days of
power operation which resulted in 44057.81 MWD of depletion. Burnup rates
generated from a 90% F.P. Flux Map (FCM/1/01/024 analyzed with SNCU1K
theoretical factors) taken on April 8, 1985 were utilized by the Burnup
Program. The results of the computer calculation are as follows:

Burnup for Period

538.670 MWD/MTU ('2.916 EFPD)

Total Energy for Period

Cummulative Cycle B/U

3607.989 x 10° BTU

1165.704 MWD/MTU (27.952 EFPD)

Cummulative Cycle Energy
Other Data:

Generator hours on line
Reactor hours critical
Unit Electrical Gross (MWH)
Unit Net Generation (MWH)

7807.842 x 10° BTU

TABLE 2.0-10 (cont.)
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Date
05/26/85
05/27/85

05/28/85

Time
2214
0624

1700

MONTHLY UNIT OPERATION SUMMARY

May 1985

Event

Commencing Reactor Coolant System Heatup

Entered Mode 4

Entered Mode 3

TABLE 2.0-11
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MONTHLY UNIT OPERATION SUMMARY

June 1985
Date Time Event
06/01/85 1027 Entered Mode & to repair Safety Injection
Pump 1A bearings.
06/08/85 1004 Entered Mode 3.
06/09/85 1020 Entered Mode 2. Reactor Critical at 25 steps

wd. on Control Bank D. NC System Boron Conc.
at 874 ppm B. Rx »ower at 10 * amps.

1731 Rx power stabilized at 3% F.P.
1540 Rx power reduced to 10 ' amps to trouble
shoot leaking Pzr spray (INC29).
06/10/85 1855 Rx power increased to 3% F.P.
2212 Entered Mode 1.
2230 Kx power increased to 7% F.P.
06/11/85 0005 Rx power increased to 10% F.P.
0400 Rx power increased to 16% F.P.
0440 Turbine/Generator placed on line.
0512 Turbine/Generator tripped duriug performance
of mechanical overspeed test
0540 Turbine/Generator placed on line.
0551 Turbine/Generator tripped manually to verify
trip capability.
0602 Turbine/Generator placed on line. Rx power
at 18% F.P.
1220 Commenced power escalation from 18% F.P.
1900 Rx power at 38% F.P. and increasing.
06/12/85 0700 Rx power at 60% F.P. and holding.
1525 Rx power increased to 63% F.P.
TABLE 2.0-12
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UNIT O ON Y

June 1985
Date Time Event
06/12/85 2315 Rx power decreased to 50% F P. in preparation

for unit shutdown due to excessive
unidentified reactor coolant leakage.

06/13/85 0036 Rx power decreased to 40% F. P, Search for
source of reactor coolant leakage in progress.
o111 Rx power decreased to 30% F P.
0230 Rx power decreased to 15% F P Main

Feedwater Pump tripped on low suction flow
due to delayed opening of miniflow
recirculation valve as pump discharge pressure
was being increased to swap feedwater from
main nozzles to sux nozzles Turbine/
Generator tripped as a result.

0231 Place Main Feedwater Pump back in service.
Reactor run back to 9% F.P occurred,

0233 Main Feedwater Pump tripped again. Keactor
manually tripped per procedure. Mode 3
entered.

0300 Source of leakage discovered to be Positive
Displacement Pump stuffing box.

06/15/85 1312 Reactor startup commenced.
1328 Entered Mode 2 Reactor critical 15 steps wd.

on Bank D. lom.?oacutnuon at 862 ppab.
Rx power at 8x10°  amps.

1530 Entered Mode 1.
1900 Rx power increased to % F. P,
2352 Rx power at 15% F.P. Turbine/Generator
placed on line.
06/16/85 0700 Rx power incressed to 25 6% F.P.
1330 Rx power increased to «0% F P

TABLE 2.0+12 (cont.)
| CATAWBA |




June 1985
Date Time Event
06/16/85 1600 Rx power increaseqd to 50% r.p.
1616 Reactor tripped dye to "NIS yr FLUX RaTE P/R
RX TRIp", Cause unknoyn
06/17/85 0236 Rx Critica) @ 115 Steps Ty Bank p g 750 Ppab
2166 peg Xenon 866 peg Sm.
0257 laund Mode )
0310 Manua) turbine trip control/intorccpt valve gs
Opened duun. t to wa
0722 Turbine at 1800 pm Gcnoutor breakers
closed
0945 §/G PoRy' OPened due ¢, rapid n by t
rods Raintaineg Stable. lloldxu. at = 30%.
1000 Cﬂ-.uciac Powe r increase to = 503,
1110 Reacto, at = 49y and holdin;.
1335 CO-oactn. Power increase to = g0y
06/18/85 0700 CFPT 1a Inboarg lmtn. T-p.utuuo High,
T Off line for Tepair,
0715 Hauutalag ® 65%.
0800 Dotluluod 1-AD- Bl an B2, "P/R Uppar,
¥ Det. yy p Ux Dev" Alarm Feset needed
udjuatuat‘
06/22/03 0100 CF Pump 1p i on oy Vacuug when
uoutxou to Main ensor was Openad while
pnpcrm‘ to br 1A » on line,
Caused rbine Trip, Rx Trip, 's on §$/G
€ and p afery relief Valve on 5/G B
Opened .
1450 Rx Criticq) @ 167 Steps Withdrayn on Bank p
c. = 578 ppmp. 2 Ntered,
1515 Mode | Entereq.
TABLE ; 0-12 (cont . )
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Q‘t.
06/22/84

06/23/85

06/24/85

06/28/85

1600
1637

1710

2315

2347

0315

0331
0730
0930
1630
0302
0550

1150

1530

1600

1636

MONTHLY UNIT OPERATION SUMMARY

June 1985

Event
Turbine at 1800 RPM.
Generator placed on line. Rx power at * 15%.

Rx trip due to Low-lLow S/G level on §/G C.
Rx power was 15.3% prior to trip.

Mode 2 entered. Control rods withdrawn to
top of Estimated Critical Position (ECP)
Band., Criticality not achieved.

Mode 3 entered. Calculational error
discovered. Recalculated ECP.

Mode 2 entered. Rx critical @ 91 steps
withdrawn on Bank D c' = 70] ppm 4.

Mode | entered.

Rx power at = 25%.

Rx power at = 54%.

Rx power at = 66%.

Rx power at = JS5%.

Rx power at = 90%.

Rx power at = 100%. Commencing 100
consecutive hours at 100% required to be

declared commercial.

Pressurizer level increasing due to valve
N1-10 opening as a result of a misplaced
jumper during a performance test. Corrective
action taken. Maximum Pressurizer level was
78%. (Programmed level is 60%). Power
decreased to * 97% during event.

100 Hours at 100% power completed.
Commercial operation to be declared @ 0001 on
6/29/85.

Reducing power to 89% to perform Turbine
Control Valve Test.

TABLE 2.0-12 (cont.)
CATAWBA 1



Date
06/28/85

06/29/85

06/30/85

Time
2130

1947

2245

MONTHLY UNIT OPERATION SUMMARY
June 1985

Event

Control Valve Test completed. Increasing
power to 100%.

Rx power at 100%.
Axial Xenon oscillation in progress.

Using "Bang-Bang" method to try to halt Axial
Xenon oscillation which shows no sign of
dampening. Pushing Control Bank D to 178
steps from 198 steps.

Pulling rods back to 198 steps in second step
of "Bang-Bang" method to stop Xenon Swing.

TABLE 2.0-12 (cont.)
CATAWBA 1



MONTHLY UNIT OPERATION SUMMARY
June 1985

The Core Burnup Calculation for the month of June was divided into two parts.
The first part of the calculation was for Precommercial Operation and was
based upon 13.1 days of power operstion through June 28, 1985 which resulted
in 32,079.66 MWD of depletion. The burnup calculation used two time steps an
8.3 day step which used burnup rates generated from a 65% Flux Map
(FCM/1/01/026) taken on June 20, 1985; and a & 8 day step which used buruup
rates from a 100% Flux Map (FCM/1/01/027) taken on June 28, 1985 The results
of the computer calculations are as follows:

Burnup for Period 392.216 MWD/MTU (9.401 EFPD)

Total Energy for Period 2,627.060 x 10° BTV
Cumulative Cycle B/U 1,557.919 MWD/MTU (37.343 EFPD)

Cumulative Cycle Loergy 10,434 .88 x 10’ TU

The second part of the burnup calculation was for Commercial Operation in
June. This consisted of 2.0 days of power operation (June 29 and 30) which
resulted in 6767 89 MWD of depletion. Burnup rates generated from the 100%
Flux Map (FCM/1/01/027) taken on June 28, 1985 were utilized by the Burnup
Program. The results of the computer calculation are as follows:

Burnup for Period 82 . 744 WWD/MTU (1.983 EFPD)

Total Energy for Pariod 554.213 x 10' MU
Cusulative Cycle B/U 1,640,633 MWD/NTU (39.325 EFPD)

Cusulative Cycle Energy 10,989.10 x 10° #TU

Totals for the msonth of June (including precommercisal and commercial
operation) are as follows:

Burnup for Period 474.960 MWD/MTU (11.384 EFPD)

Total Energy for Period 1,181,283 x 10” sU
Cusulative Cycle B/U 1640663 MWD/MTU (39 325 EFPD)

Cusulative Cycle Energy 10,989.10 x 10° 8TV
Other Data:

Genarator hours on line

Reactor hours critical

Unit Electrical Gross (MWH)

Unit Net Geparation (MWH)

Cumulative Unit Electrical

Gross (MWK) 982632

TABLE 2 0-12 (cont)
CATAWBA |



THERMAL OUTPUT FOR JANUARY
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THERMAL OUTPUT FOR FEBRUARY
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THERMAL OUTPUT FOR MARCH
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THERMAL OUTPUT FOR APRIL
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3.0

INITIAL FUEL LOADING - TP/1/A/2650/01

Date(s) Performed: 7/ 18/84 - 7/04/84

L.

I1.

1.

The purpose of the Initial Fuel Loading procedure was to establish
the conditions under which core loading was to be accomplished and
to provide a specific sequence of events for installing the fuel
asseablies which compose the initial core.

Each fuel assembly was transferred from the Spent Fuel Pool into the
Reactor Building under the direction of the Fuel Handling
Supervisor The Fuel Handling Supervisor was giving directions
based upon the loading sequance given in the procedure. As the
assembly entered the Reactor Building, the asseably Region Reference
Number and insert (i.e« Rod Cluster Control Assembly, Burnable
Poison Rod Asseambly, thimbie plug assembly, source rod asseably)
identificat ion nusber were checked to verify that the proper
sequence was being followed

As sach assembly was lowered into the core, three one-minute counts
ware taken using temporary and permanent neutron detectors. The
counts ware used to determine an [nverse Count Rate Ratio (ICRR)
which was plot.ed versus the number of asseablies that had been
loaded into the core. The plots of ICRR vs. number of asseablies
weare used to ensure that thers was no pramature approach to
criticality. After the counts were takan for the [CRR and the
results verified to be satisfactory, the Performance Tast
Coordinater would .nform the Fuel Handling Supervisor. The Fuel
Hendling Supervisor would then instruct the operator to disengage
the assembly and proceed to the next sssembly to be loaded.

After all of the 193 fusl assemblies which composs the initial core
had been loaded, PT/1/A/43550/03C, Core Verification, was parformed
to verify proper loading. Each fuel assembly and associated (nsert
was inspected using an underwater video camersa. The location and
orientation of all assembliec and inserts were documented as they
ware inspected. In addition, & videotape was made during the
verification. The results were compared to the desired loading
pattern and verified correct.

The initial core was loaded with no unexpected subcritical
mulciplication. Significant decreases in ICRR (incresases in count
rate) occurred as axpected, wvhen detectors were ‘coupled” (1 e
assemblies loaded next to the detectors). During such cases, only
the counts from unaffected detectors are used (n the [CRR analyses.

3.041
CATAWBA |



Figure 3.0-1 shows the initial core loading sequence. The plots of
ICRR vs. number of assemb'ies are depicted in Figures 3. 0+2 through
3.06. Table 3.0~1 provicdes a summary of fuel loading events

Proper core loading was verified through PT/1/A’4550/03C, Core
Verification. Figure 3.0C+7 shows the final configuration of fuel
assemblies. The assembly insert loading is given in Figure 3 0-8,

IV, CORRECTIVE ACTIONS

A deviation from the prescribed loading sequence occurred when
assembly B-17 could not be loaded into Core Location N-09 (Sequence
Step 37) due to excessive bow. Fuel assembly B-17 was not placed
into the core until assesblies were loaded into core locations
adjacent to H+09, creating a "box". B+17 was then loaded (sequence
Step 17C) and the remaining assemblies were loaded in the prescribed
sequence

3.0-2
CATAWBA |



INITIAL FUEL LOADING
FUEL LOADING SUMMARY

DATE TIME EVENT
7/18/84 1600 Response check performed on Temporary Detectors
1900 Response check performed on Source Range Channels
(N31 and N32)
7/19/84 0240 Response check repeated on Temporary Detectors
0335 Response check repeated on N31 and N32
0400 All prerequisites met. Temporary detecto. oplaced in

initial core locations. Background counts obiained.

053¢ First Assembly (C04) is loaded into Core Location
L=15. Assembly contains a primary source assembly.

0601 Second Assembly (C30) also containing 4 primary
source is loaded into location G-01.

0635 Fuel loading operations suspended due to failure of
boron concentration stability. Another sample was
taken. Problem shown to be a bad standard.

) 0635 A rag was discovered on the lower support plate of
the resctor vessel. Fuel loading operations were

! postponed until the rag could be removed. A complete

| visual inspection of the lower plate followed
removal. The two asseablies which had been loaded
ware raised to inspect the plate beneath them.

1639 Third fuel assembly was loaded into core location
H-01.

1718 Fourth fuel assembly was loaded into core location
J=01.

17458 During operation of containment ventilation, dust was

blown into the resctor cavity. Fuel loading
oparations were suspended until Quality Contrel could
perform a cleanliness inspection and clear the reactor
vessal for fuel loading.

1940 Fifth fuel asseably was loaded into core location
J=02.
2010 Sixth fuel assembly was loaded into core location
H-02.
TABLE 3.0-1
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INITIAL FUEL LOADING
FUEL LOADING SUMMARY
DATE TIME EVENT
07/23/84 1320 One hundred ninety (190) fuel assemblies placed in
core. Temporary detectors A, B and C removed as
required to allow final assemblies to be loaded.
1426 Last assembly placed in core.

07/24/84 PT/1/A/4550/03C, Core Verification was performed.
TP/1/A/2650/01, Initial Fuel Loading, completed.

TALBE 3.0-1 (cont'd)
CATAWBA 1



INITIAL FUEL LOADING
CORE LOADING SEQUENCE

Denotes Temporary Detector A (ur B or ()

Denotes Sequence Step 1 (or 2 through 193)

Indicates location of primary source

X GG

Indicates an assembly that has previously been
loaded into its permanent location

- Location which does not contain an assembly or
Temporary Detector

NOTE: Lines with arrows have been drawn to show the movement of an
assembly or detector from one location to another; and to
indicate the final removal of the temporary detectors and the
loading of the last three assemblies.

Figure 3-0‘] CATA“BA ]
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INITIAL FUEL LOADING
CORE LOADING SEQUENCE
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Figure 3.0-1 (continued)
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INITIAL FUEL LOADING
CORE LOADING SEQUENCE
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Figure 3.0-1 (continued)
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INITIAL FUEL LOADING
CORE LOADING SEQUENCE

R P N M tl. T i r[ G ]' E C B A
C 8 9 |
- 10 2
14 |13 12| n 3
18 [17 | 16] 15 4
; 22 |21 | 20| 19 —9
| 26 (25 | 24| 23 ey
[ 0 |23 | 28| 27 —7
90° f 9 34b | 34af33 | 32| 3 -
T -
] %m 6! 35 | 9
! / a2 | & | a0 39 —I10
i
, f 4 |45 | 44| 43 I
|
| 50 | 49 | 48| 47 12
54 | 53 | s2| & / 13
550 m— 550 S5a| 74 14
a L/ IS
-
7a
NORTH /37 0°
RCC ange
Fixture @
/)\ ' *Step 37c was performed after Step 55¢

Figure 3.0-1 (continued)
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INITIAL FUEL LOADING
CORE LOADING SEQUENCE
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Figure 3.0-1 (continued)
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INITIAL FUEL LOADING
CORE LOADING SEQUENCE
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INITIAL FUEL LOADING
CCRE LOADING SEQUENCE
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Figure 3.0-1 (continued)
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INITIAL FUEL LOADING
CORE LOADING SEQUENCE
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INITIAL FUEL LOADING
ICRR vs. Number of Loaded Assemblies
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INITIAL FUEL LOADING

ICRR vs. Number of Loaded Assemblies

SOURCE RANGE CHANNEL N32
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INITIAL FUEL LOADING

ICCR vs. Number of Loaded Assemblies
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INITIAL FUEL LOADING

ICRR vs. Number of Loaded Assemblies
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INITIAL FUEL LOADING

ICRR vs. Number of Loaded Assemblies
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INITIAL FUEL LOADING

CORE LOADING PATTERN - FUEL ASSEMBLIES

R P N M II. T J[ T G l‘-' E D C B A
€27 [C43 | C60 | C12 | CO7 | C50| C26 [ |
€36 [C32 | C54 [A38 | CO1| A22 | CO4 | Al6| C28 | CO2 | C63 2
€56 | CS1 [B46 | A30 [ BO3 | A40| BAS | A42 | B19| A33| B47 | C15 | C17 3
C47 | B28 | B24 | B48 | A43 | B34| A52 | B43 | AD1| B49| BS9 [ B39 | COS 4
CO6 | C42 | A49 [B16 | AS1 | B20 | A32| B61 | A23 | BO9| Al4| B22 | A28 | (25 C45 b8
C38 | A6 | 837 [ A0S | B62 | A41 | BIO| A26| B31 | A10| B63| A46| B14 | A62| (34 b——8
ca1 | co3f a13| 812 | as3f 81s| A1s| so7| 03| 813 A63| Bo6| A61 | cs5| cao f——T7
D0 ® c22 | A37| 818 | a36 | B38| A6D | BIT| A29| BS3 | A3s| B32| A21| BS7 | Az4| C13|__g
C20 | C61| AS8 | BS0 | Ae4| B33 A47| B17| A4 aozﬁ As6| B64| A48 | C11| coa——9
C09 | AO2| BS6| A17 | 835| Al8 323“ A1l BOT| ASY B26( AO4| BCS | A39| €39 ——IO
C53 | CO8| A25| 804 [ ASO| B42| A27] BS8| A20| 853 AS9| B4O| A65 | C64| C49L—n] |
C19| 854/ B30 | B51| A31| 83d A12] B60| AOF B21| B27| BSS| C18 12

]
c3s| cs9| B29| Ace| Ba1| As] 844l A4S 821 Asa| B808| c33| cagp——I3
c1sj c23| c21f Aos| 31 A34 C30 mo! cog cs7| cae 14
A caa{ c14| cs2} ci1q c37| cs8| c2 1S
NORTH 0°

AXX - Region 1 Assembly - 1.60 % U-235
BXX - Region 2 Assembly - 2.40% U-235
CXX - Region 3 Assembly - 3.10% U-235

Figure 3.0-7
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INITIAL FUEL LOADING
CORE LOADING PATTERN - INSERTS

P N M Il. K \i H G F E D C B8 A
86P | | s6P B6P | |
21KT | 11K [27x7 | ek | 2skT{i2K |20kT
16P 20pP 19p 16P
44kT|R26 [26K | R20 [6K | R36 | S2K |R38 [25Kk |R37 | 38KT 2
B815P| 16P 16P 16P 16P T6P | AI5P
okT |4k |16k IRs2 |23k |ro7 | 7k | Ro9 |1k |R19 [38k |1k [8kT 3
16P T6P T2P TeP TP
R41 | 39k | R33 |29k | 13kT|15K | R28 | 13K | 31kT|36K [RS53 | 19K |RO2 3
16P 16P 12p 12p 12p 16P 16P
23kT| 21k | R35 | 33k [37kT | 20k | 40kT| 21k | 22kT 12k | 28kT |32k | RO6 |9k [aikT 9
A6P 16P 12p 12p 12P 12p 16P A6P
3k | Rros|ak |1ext|28k [ Ro1 [9k | m13| 8k |rao |18k |3okT| 30k [R11 lek [—©
20P 12P 12P 16P 12P | 0SS |12P 20P
26kT! 5k | m1o8l 10k |39kt ! 6k | 3akT| 3ak| 20k ax |2k |14k | ri6 |3k |askTb——T
90 o *7 16P 120 16P 16P 2P T6P AGP |
1K | Ras| 13k ! R10 |23k | R27 {12k | R21| 8K | R15 |25k |R32 | 31k | Rae6 |2k P——8
20P 12P | 0SS | 12P 5P 7P Wi yis |4
19kT| 4k | Ro4 | 27x |1k | 2x | 1okt 11k| 33kq 19k | 12kT|24k | R22 {1k ikt P9
A6P 16P 12p 12p 12pP 12P 16P A6P 10
5k | 34| 22k | skT |16k | R2a| 11k | R31| 7x | R2s |3k |iext| 10k | RO3 |4k [
16P 16P 12p 12p 12p 16P 16P
akT | 14x| ma3| 2ak |6kt | 22¢| 189k 1k | 24kt 26k | 3kT {2 | mia| 37k okt p—11
16P 16P 12P (1 1
r12] 17| ®s1 | 40k | 46kt 17k | R23 1295# 35k7 35K | R30 | 28Kk | RI07 12
Al5| 16P 16P 16 TGP TeP | B15
32KT: 2K | 15K | R29 | 6K | R39| 3Kk | R18{ 27k | R47 | 5K K | aT—] 3
' 16P 20P 19p 16pP
7ct| mas | 18k | mea| 2x | rod s1x | Re9| 20k | rso | a2kt 14
86P B6P B6P
36kl 7k | 17| 8k ] 1skTl 10Kk| 2kT 1S
NORTH  vv«T - Thimble Plug °

RYY - Rod Cluster Control Asosembly
(A,B) XXPYYK - Burnable Poison Rod Assembly with XX poison rods.
(The A or B designate asymmetric BPRA's)
0SSYK - Secondary Source Assembly
19PSYK - Primary Source Assembly containing 19 poison rods and 1 source rod.

Figure 3.0-8
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4.0 TESTING PRICR TO INITIAL CRITICALITY

Following initial fuel loading of Catawba Unit 1, various tests were performed
prior te initial criticality. This testing included the following:

Moveable Incore Detector Functional Test
Incore Thermocouple and RTD Cross Calibration
Rod Position Indication Check

Rod Cluster Control Assembly Drop Time Test
Red Control Alignment Test

Rod Drive Mechanism Timing Test

Reactor Coclant Flow Test

Reactor Coolant Flow Coastdown Test

RTD Bypass Flow Verification

Pressurizer Functional Test

The tests performed during this period are discussed on the following
pages.

4.0-1
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4.1 MOVABLE INCORE DETECTOR FUNCTIONAL TEST - TP/1/B/2600/01

Date(s) Performed: 11/20/84 to 12/4/84

4 ¢

III.

PURPOSE

The purpose of this test was to demonstrate the operability of the
movable detector portion of the Incore Instrumentation (ENA)
System. This was achieved by verifying the following:

A Al]l drive units are able to drive detectors into all available
thimbles in all modes of operation.

B. All setpoints, limit switches, indicator lights and control
circuits function properly.

C. All drive units exhibit satisfactory motor speed and braking
action.

D. The Leak Detection and Gas Purge sub-systems operate properly.
METHOD

Dummy incore detector cable assemblies were installed on the drive
units and the system operated from the Control Room console. Each
path and mode possible was tested by inserting the detector and
observing the various indicators. Limit switches and braking action
were checked by determining the distance between the setpoints and
the actual stopped position. Motor speed was checked using timed
runs between two setpoints. The Leak Detection sub-system was
tested by manual actuation of the pressure switch and verifying that
the alarm actuated. The Gas Purge sub-system was tested by using an
inclined manometer to measure the positive gauge pressure generated
during operation.

RESULTS

All Acceptance Criteria for this test were met. All drive units
were capable of inserting the dummy detector into every available
thimble in all modes. All setpoints, limit switches, indicator
lights, and control circuits functioned properly. High-speed
braking action was within the allowed distance (% 14 inches relative
to the setpoint) in all cases. Low speed braking was always well
within the £2 inch criterion. Typical measured distances for high
and low speed braking were 6 and 0.2 inches respectively. Motor
speeds were within the allowed range of 12 ft/min £ 0.6 ft/min.
Actual measured speeds were all in the range of 12 ft/min £ 0.1
ft/min. The Leak Detection sub-system alarmed when the pressure
switch was actuated. The Gas Purge sub-system met (ts Acceptance
Criterion by showing it was capable of generating a positive pressure
(relative to atmospheric) within the ten-path enclosures. A pressure
of ~ 0.02" H,0 was measured at a flowrate of ~ 3t/min.

4.1-1
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Iv.

CORRECTIVE ACTIONS

Several problems were encc.ntered during this test. The most
serious was the failure of the magnetically actuated brakes on two
of the drive units. This was apparently due to insufficient force
being provided by the compression springs within the brake. This
resulted in complete loss of braking action in some cases.
Temporary Station Modifications were used to add backup washers
beneath the springs to increase their compression. This solved the
problem and all brakes met the Acceptance Criteria.

There were numerous instances of misadjusted limit switches and core
display light switches. These were adjusted as necessary. Following
retesting, all switches met the Acceptance Criteria. Also the
position encoder on drive C failed and required replacement.

4.1-2
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%.2 INCORE THIRHOCOUPLE a0 RTD CROSS-CALIBRATION - IP/O/A/JZJI/OI

Date(s) Performed: Sep. 28, 1984; Oct. 3, 23, 1984; Nov. 16 to 17,

II

I1I.

Iv.

21, 1984; ang Dec. 4, 6, 1984
PURPOSE

The Purpose of the croas-calibrction was to dotorlinn instcllntion
errors for each of the Reactor Coolant System Narrow Range
Resistance Temperatyre Detectors (RTD's) and the incore
thorlocouploa.

Reactor Coolant temperatyre Vas maintajined 85 stable ag Possible at
& specifjied temperaty; e plateay (250°F, 350°F, 4s0°F and 557°f)
Resistance Teadings for a)) of the RTD's Were recorded ang incore
th.r-oconplo temperatyre readings were obtained. Rosistanco data

A Heise 88uge was used as an independent Reasure of Reactor Coolant
System temperatyre . The 8auge was used to Beasure the Pressure of
€ach majin Steam line 4¢ 4 given temperature plateay.

corrosponding temperatyre of saturated Steam shoylq be the same as

the temperatyre of the Teactor Coolant System under isothermg]
conditiong

RESULTS

All of the 16 Narrow range RTD's were shown to haye an installatjon
eITor of less than 2°F 4, 557°F, as required. Correction factors
when applied to each thct-ocouplo channe) 8ave resyjts consistent
With the average RTD temperatyure .

CORRECTIVE ACTIONS
== ALTIONS

The test yas Tepeated gt 250°F, 3sp°p and 450°F due ¢ the
replacement of two incore tb-runcouplol. The test Was repeated
Several times at 557° because of questionab]e resulyg obtained from
the calculattons. The Problem was discovered to be caused by
Jumpers placed op the test cards in the Process Cabinetsg where
resistance Teadings were obtained. These Jumpers were part of a
Uootin;honso ®odification. Also, the 1nput-shorting Straps on the
digita] BUltimeter used were not removed. The test was finally



- i - ) >
he rest s F, 3 ¥ and 450°F are questionable due

umpers | 4 in the cabinets, however, the test was

Lemperatures, as the irom temperat
thar i L required t show that { aptance rite
met
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4.3 ROD POSITION INDICATION ALIGNMENT - TP/1/B/2600/04

Date(s) Performed: 11/29/84

I1.

Iv.

PURPOSE

To verify that the Digital Rod Position Indication System (DRPI)
satisfactorily performs the required indications and alarm functions
for each individual rod under hot shutdown conditions.

METHCD

A Each shutdown bank of rods is fully withdrawn in 24 step
increments, then re.nserted. The DRPI, group step counter and
computer indications are compared.

B. Each control bank of rods is fully withdrawn in 24 step
increments then reinserted. The DRPI, group step counters,
computer, Pulse-to-Analog (P/A) converter and control board
chart recorder indications are compared.

C. As each rod is being inserted, the group step counter position
indication at which the rod bottom LED illuminates is recorded.

. RESULTS

All acceptance criteria were met. The maximum deviation of any
individual rod position indication when compared to its group step
counter was t 2 steps and well within the acceptance criteria of £ 4
steps. When compared with the appropriate group step counter each
rod bottom LED activated at 3 steps t 1 step which was within the
specified tolerance of 3 steps £ 2 steps.

CORRECTIVE ACTION

Mechanism misstepping occurred on various CRDMs. This was remedied
by moving rods in/out and/or dropping *he various banks, which
contained the affected rods, thereby flushing the mechanism. The
test was completed satisfactorily.

4.3-1
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4.4 ROD CLUSTER CONTROL ASSEMBLY DROP TIME TEST - PHASE 2 - TP/1/B/2600/06

Date(s) Performed: 9/6/84 - 9/11/84, 11/26/84 - 11/29/84

O

it

32

PURPOSE

The objec: .ves of the Rod Cluster Control Assembly (RCCA) Drop Time
Test were:

A. To determine the drop time of each RCCA under both conditions of
no NC Flow and full NC Flow.

B. To determine the effectiveness of the dashpot region for
decelerating the RCCA during each drop time measurement.

These objectives were completed while the Unit was in a cold shutdown
condition and again while in hot standby.

METHOD

With the reaccor in the cold shutdown condition, each bank of

control rods was selected in turn and stepped out to the fully
withdrawn position (228 steps). The individual drop time for each
rod in the bank was then determined by pulling the selected Control
Rod Drive Mechanism's (CRDM) moving and stationary gripper coil

fuses in the appropriate IRE System Power Cabinet, and then recording
the voltage profile induced by the RCCA drive shaft dropping through
the coils of the DRPI detector. Rods for which the initial drop time
to dashpot entry differed from the mean drop time (to dashpot entry)
by more than two standard deviation units, measured under similar
plant conditions, were redropped an additional three times. Proper
deceleration through the dashpot region was verified by analysis of
the recorded voltage profile. The drop timing was performed under
both conditions of no NC Flow and again with full NC Flow. The
entire sequence of testing was performed with the unit in cold /
shutdown and again while in hot standby.

RESULTS
All Acceptance Criteria associated with this test were met.

A. For all combinations of plant conditions (hot or cold, full NC
Flow or no Flow), all of the individual full-length shutdown and
control rod drop times from the fully withdrawn position were
less than or equal to 3.3 seconds from beginning of stationary
gripper coil voltage decay to dashpot entry. These results are
summarized in Table 4.4-1. Hot Full Flow drop times are
detailed in Figure 4.4-1,

4.4-1
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B. The longest and shortest rod drop times for all repeated drops
of RCCA's whose initial drop time to dashpot entry differed
from the mean by more than two standard deviation units, did
not differ by more than 0.04 seconds.

C. All recorded voltage profiles were consistent in form (but not
necessarily amplitude), and demonstrated rod free fall with no
abnormalities or evidence of binding. A typical trace is shown
on Figure 4.4-2,

D. Control rod deceleration through the dashpot region, as
observed on the recorded voltage profiles, was uniform and
consistent for all rods dropped under the same plant
conditions.

CORRECTIVE ACTION

During the cold no flow rod drop tests, drop times were inconsistent
and many were relatively fast. With thirty-five out of the fifty-
three rods dropped, the fastest drop time was 1.08 seconds (H-8) and
the slowest was 1.39 seconds (P-6 and H-12). For the data gathered,
the mean drop time was 1.3]1 seconds with a standard deviation (sigma)
of 0.090 seconds. After careful evaluation, venting and redropping
the CRDM's was recommended. After venting H-8, the drop time
increased from 1.08 to 1.29 seconds. The remaining CRDM's were then
vented and the cold no flow drop tests repeated. The new data
resulted in a mean drop time of 1.39 seconds with a sigma of only
0.012 seconds.

A noise spike was observed on the cold no flow and, to a lesser
extent, on the hot no flow rod drop traces for the RCCA at core
location F-2. The noise spike was absent from both the cold full
flow and hot full flow traces for F-2. Several additional drops at
cold no flow conditions verified that the noise spike was repeatable
and consistent in both location and amplitude. It was suggested that
the RCCA spider might be nicking a guide tube support plate as it
passed through the upper internals of the reactor. The absence of an
indication during the full flow runs was attributed to improved
alignment of the RCCA caused by high NC flow velocities up through
the fuel and guide tube. The indication was not considered
significant enough to halt testing for further investigation.

Loose breech guide screws were discovered at several Westinghouse PWR's.
In one case, this led to jamming of a CRDM latch assembly such that
motion was prevented. This necessitated inspections to the CRDM's at
several plants including both Catawba units. The NRC issued IE
Information Notice No. 85-14 describing this problem and the inspection
vesults. Fourteen CRDM's were replaced on Catawba | following inspection.
\ll RCCA's were then successfully drop time tested under hot full flow
conditions on 1/5/85. This was performed using IP/0/A/3220/01, Full
Length RCCA Drop Timing. The drop times, shown on Figure 4.4-3, are very
similar to the original results.

4.4-2
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ROD CLUSTER CONTROL ASSEMBLY
DROP TIME TEST - PHASE 2

ROD DROP TIME DATA SUMMARY

Max. Drop Time Min. Drop Time Mean Standard Repeated Drops

Test Drop Deviation
Conditions (sec) Rod# (sec) Rod# Time (sec) Rod# Max. Dev.
(sec) (sec)
L-3 L-3 0.01
Cold 1.42 N-5 1.36 H-14 1.39 0.012 N-5§ 0.03
No Flow H-14 2.01
Celd
Full Flow 1.81 E-13 1.70 c-11 1.78 0.026 E-13 0.01
Hot L-3
Full Flow 1.68 D-14 1.56 K-6 1.58 0.030 M-2 0.01
D-11 D~14 0.01
N-11 M-14 0.02
Hot
No Flow 1.36 P-6 1.28 H-14 1.31 0.015 P-4 0.02
TABLE 4.4-1
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ROD CLUSTER CONTROL ASSEMBLY
OROP TIME TEST - PHASE 2

HOT FULL FLOW DROP TIMES

J G F

L1 L

ey B e B 3

90°

E,ﬁg ‘|,§§ 1.61 1.61
13 2.1 2.28 ;
1.56 .56 1.58
.18 .14 2.17
1 .54 Ly 1 .57 1 .58
2.19 .18 2.16 2.16
1.60 1.57 1.58 1.57 1,56
22' . #.Ig !.l!

FIGURE 4.4-1

Urop time to dashpot entry (sec.)
Drop time to dashpot bottom (sec.)
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4.5 ROD CONTROL SYSTEM ALIGNMENT TEST - TP/1/B/2600/05

Date(s) Performed: Aug. 16, 17, 18 and 22, 1984, Nov. 8 and 9, 1984;

I1.

III.

Iv.

and Nov. 30, 1984
PURPOSE

The purpose of the Rod Control System Alignment Test was to assure
proper connection, identification and continuity of Rod Control
System cabling to Control Rod Drive Mechanisms (CRDM's) while in the
cold shutdown condition prior to initial operation of the CRDM's;
and to adjust Rod Control system bank overlap setpoints and
demonstrate proper system control and indication while in the hot
standby condition, prior to initial criticality.

TEST METHOD

Proper connection identification and continuity of Rod control
system cabling to the CRDM's was verified through continuity and
resistance checks while the reactor was in cold shutdown, prior to
operation of the CRDM's.

Bank overlap setpoint adjustment was performed by operating Control
Banks A through D in the manual overlap mode while observing
indications of rod position. Proper system control and indication
was demonstrated by operating the rod control system in various
manual modes while observing indications and alarms.

RESULTS

All CRDM coil stack resistance readings were within allowable
limits. Results are given in Table 4.5-1. All insulation
resistance measurements were acceptable (> 10 MQ). Proper
connection and identification of CRDM cabling was verified.

In the Hot Standby condition, the Digital Rod Position Indication
(DRPI) display, the P/A Converter Display and the Bank Step Counters
were demonstrated to be in agreement at 48 steps withdrawn and at
full insertion for each bank. The bank overlap control operated as
desired to withdraw the control banks in the sequence shown in
Figure 4.5-1. Associated alarms were observed and verified to
operate as designed.

CORRECTIVE ACTIONS

In the initial run of the procedure at Cold shutdown, the insulation
resistance requirements were not met for the coil stacks at Core
Location P-4 and P-8. Investigation of the failure revealed that

4.5-1
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the coils at P-4 had been wetted by boric acid which had trickled
down the rod-travel housing from its vent plug which had leaked
during Hot Functional Testing. The failures at P-8 were caused by
the damaged P-4 coils as they share lift coil and moveable gripper
coil returns in the power cabinet. The coil stacks at P-4 were
replaced and P-4 and P-8 were retested. All Acceptance Criteria
were met.

All of the CRDM coil stacks were replaced during a subsequent
outage. The test was performed again. All acceptance criteria for
the cold shutdown portion of this test were met. (The results given
in Table 4.5-1 are from this retest).

During performance of the Hot Standby portion of the test, sowme
misstepping occurred for mechanisms in Control Banks B and D and
Shutdown Bank A. Testing was halted for about 6 hours while these
mechanisms were "exercised”. No misstepping occurred afterwards and
all criteria were met.

4.5-2
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ROD CONTROL SYSTEM ALIGNMENT TEST

CRDM RESISTANCE MEASUREMENT RESULTS

CONTROL ROD STATIONARY MOVEABLE
CORE GRIPPER COIL LIFT COIL GRIPPER COIL
BANK LOCATION RESISTANCE, Q RESISTANCE, @ RESISTANCE, Q
Shutdown A D=2 8.806 1.368 8.793
Sbhutdown A B-4 8.737 1.362 8.719
Shutdown A M-2 8.808 1.358 8.824
Shutdown A B-12 8.863 1.348 8.806
Shutdown A P-4 9.111 1.344 8.774
Shutdown A D-14 8.969 1.343 8.813
Shutdown A P-12 9.052 1.354 9.064
Shutdown A M-14 8.888 1.374 ¥.123
Shutdown B J=13 9.092 1.380 9.143
Shutdown B N-9 9.074 1.394 8.995
Shutdown B N=7 8.864 1.375 8.786
Shutdown B G-13 8.934 1.358 8.912
Shutdown B J=3 8.898 1.346 8.896
Shutdown B c-9 8.849 1.371 8.843
Shutdown B Cc-7 9.070 1.357 8.997
Shutdown B G~3 8.966 1.346 8.804
Shutdown C £-3 8.872 1.353 8.800
Shutdown C Cc-11 8.784 1.353 8.774
Shutdown C N-5 8.950 1.363 8.848
Shutdown C L-13 8.885 1.366 9.012
Shutdown D N-11 8.862 1.368 9.053
Shutdown D E~13 8.919 1.351 8.880

NOTE: Acceptable resistance for gripper coils is 8.38 < R < 9.45, where R
is resistance in Ohms. For Lift Coil, Acceptable Resistance is
1.28 < R < 1.45.
TABLE &4.5-1
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ROD CONTROL SYSTEM ALIGNMENT TEST

CRDM RESISTANCE MEASUREMENT RESULTS

CONTROL ROD STATIONARY MOVEABLE
CORE GRIPPER COIL LIFT COIL GRIPPER COIL
BANK LOCATION RESISTANCE, R RESISTANCE, @ RESISTANCE, Q
Shutdown D L-3 8.813 1.345 8.804
Shutdown D C-5 8.995 1.340 8.895
Shutdown E D-8 8.821 1.364 8.810
Shutdown E H-4 8.924 1.354 8.802
Shutdown E H-12 9.186 1.364 9.027
Shutdown E M-8 8.949 1.353 8.951
Control A H-10 9.128 1.356 8.908
Control A K-8 8.996 1.351 8.887
Control A H-6 8.878 1.353 8.963
Control A F-8 8.872 1.366 8.893
Control B B-6 8.890 1.371 8.871
Control B B-10 8.853 1.354 8.851
Control B F-2 8.780 1.347 8.749
Control B K-2 9.160 1.358 8.859
Control B F-14 8.953 1.355 8.827
Control B P-6 8.960 1.373 9.126
Control B K-14 9.099 1.354 8.954
Control B P-10 8.772 1.373 8.990
Control C P-8 9.225 1.299 9.008
Control C H-14 9.241 1.370 8.924
Control C K-10 9.086 1.361 9.077

NOTE: Acceptable resistance for gripper coils is 8.38 < R < 9.45, where R
is resistance in Ohms. For Lift Coil, Acceptable Resistance is
1.28 < R < 1.45.

TABLE 4.5-1 (Cont'd.)
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BANK
Control
Control
Control
Control
Control
Control
Control
Control

Control

Control

NOTE :

ROD CONTROL SYSTEM ALIGNMENT TEST

CRDM RESISTANCE MEASUREMENT RESULTS

CONTROL ROD STATTONARY MOVEABLE
CORE GRIPPER COIL LIFT COIL GRIPPER COIL
LOCATION RESISTANCE, Q RESISTANCE, @ RESISTANCE, Q
c F-10 8.848 1.357 8.874
c K-6 8.616 1.352 8.983
c H-2 8.806 1.350 8.749
c B-8 8.802 1.344 8.801
c F-6 8.817 1.352 9.040
D D-12 8.958 1.351 9.022
D D-4 8.825 1.349 9.004
D H-8 8.935 1.337 8.911
D M-4 8.786 1.354 8.801
D M-12 9.067 1.363 9.113
Acceptable resistance for gripper coils is 8.38 < R < 9.45, where R

is resistance in Ohms.
1.28 < R < 1.45.

TABLE 4.5-1 (Cont'd.)

For Lift Coil, Acceptable Resistance is
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ROD CONTROL SYSTEM ALIGNMENT TEST

CONTROL BANK OVERLAP TEST SEQUENCE
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Steps of total bank operation

FIGURE 4.5-1
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4.6 ROD CLUSTER CONTROL ASSEMBLY DROP TIME TEST - PHASE 1 - TP/1/B/2600/06

Date(s) Performed: 9/1/84 - 9/5/84, 11/24/84 - 11/26/84

1.

II.

III1.

PURPOSE

A. To perform an operational check of each Full Length Control Rod
Drive Mechanism (CRDM) with a Rod Cluster Control Assembly
(RCCA) attached prior to initial use of the mechanisms under
both cold and hot plant conditions.

B. To verify proper slave cycler timing for each Power Cabinet.

C. To verify proper latching and releasing of the stationary and
moving grippers of each CRDM.

METHOD

With the reactor in the cold shutdown condition, the timing of each
slave cycler was checked. Each full length control rod drive
mechanism (CRDM) was manually operated with a rod cluster control
assembly (RCCA) attached to check the latching and unlatching of

each gripper. Each CRDM was checked again with the reactor in the
hot standby condition.

RESULTS
The following acceptance criteria were satisfied:

A. Proper slave cycler timing was verified by lift, moveable
gripper and stationary gripper coil current traces which
demonstrated the proper timing sequence for rods out (up) and
rods in (down) motion as required to ensure that rod
misstepping does not occur.

B. Prior to plant heatup beyond Mode 5, the lift, moveable gripper
and stationary gripper coil current and sound signal traces for
each CRDM demonstrated proper operation of the mechanism at
cold plant conditicas by conforming to the normal oscillograph
traces in the Westinghouse Startup Document. These traces
present the acceptable "Pull-in Time" (defined as the time from
full current application to the coil to the gripper reaching its
final position in the Withdraw Mode) and "Drop-out Time"
(defined as the time from deenergization of the coil to the
gripper reaching its final position in the Insert Mode) for
each of the CRDM's.

Figures 4.6-1 through 4.6-6 summarize these results and compare
them to the average behavior of the CRDM's in eight other
Westinghouse plants.

4.6-1
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Iv.

c. Prior to plant startup beyond Mode 3, the lift, moveable
gripper and stationary gripper coil current and sound signal
traces for each CRDM demonstrated proper operation of the
mechanism at hot plant conditions by conforming to the normal
oscillograph traces in the Westinghouse Startup Document
(CNM-1201.13-038).

CORRECTIVE ACTIONS

All CRDM timing traces demonstrated proper operation of the
mechanisms with no evidence of misstepping. Hcvever, during the
Mode 5 portion of the test, a problem was disco.wred with CRDMs at
core locations J-3, J-13, H-10 and H-14 which resulted in reverse
rod motion. Investigation revealed that the stationary gripper (SG)
and moving gripper (MG) coil leadwires were rclled within the CRDMs.
After correcting the wiring discrepancy, the four mechanisms were
verified to be operating properly. Following the completion of the
Mode 5 Tests, an unscheduled outage occurred during which all of the
CRDM coil stacks except B-4 were removed and replaced with new coil
stacks. However, proper operation of the new coil stacks was
verified by the successful completion of the Mode 3 Tests. Based
upon these test results, the [RE system is accepted for continued
operation.
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4.7 REACTOR COOLANT FLOW TEST - TP/1/A/2150/01

Date(s) Performed: 11/21/84 - 12/4/84
4 PURPOSE

The Reactor Coolant Flow Test was performed on the following dates:

Date Activity
11/21/84, 11/22/84 Initial Flow Data Obtained
11/27/84 Initial DIF. Analyzed
11/30/84 Retest Data Obtained and Analyzed
12/3/84, 12/4/84 wWestinghouse approval of results and

Normalization of Controcl Room Flow Gauges

12/17/84 NRC petiticned for change to FSAR Test
Abstract to accept measured results

1/14/85 NRC approval of FSAR Abstract Change

The purpose of this test was:

A. To verify that the elbow tap indication of Reactor Cooclant Flow is
in excess of the Thermal Design Value of 387,600 gpm.

B. To verify that the indicated flow is not in excess of the Mechanical
Design value of 420,000 gpm.

c. To ensure that the Control Room Flow Gauges are adjusted (based on
this test's data) to indicate 100% + 2% with all Reactor Coolant
pumps operating.

D. To ensure that the adjusted Control Room Flow Gauges indicate 0%
+ 2% when all pumps are off.

II. METHOD

The flow rates for each Reactor Coolant Loop were derived by first
obtaining the output voltage (0-10 volts) from the Elbow Tap differential
pressure transmitters with Digital Voltmeters at the 7300 Process
Cabinets. These voltages were converted to equivalent differential
pressures (inches HZO). A Westinghouse supplied curve was then applied

to convert these differential pressures to flow rates (in gpm).

4.7-1
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The summation of the four Reactor Coolant Loop flows was used to verify

that the flow rate acceptance criteria were met. The differential

pressure data obtained during the test was used to assist instrumentation
personnel in normalizing the Control Room Flow Gauges to 100% (at full flow)
and 0% (at no flow). Calculation and input of the "K" constants to the OAC to
allow conversion of direct Elbow Tap d/p to units of "Millions ib, per Hour"

was also performed per the test data.
III. RESULTS

Initially the flow rate acceptance criteria was met. A summary of the
four loops's data is as follows:

Average Average Corrected Flow Rate
Loop Transmitter Voltage Zero Shift Voltage Voltage (GPM)
A 8.814 +0.897 7.917 101,200
B 8.132 +1.021 7.111 96,067
c 9.153 +0.891 8.262 103,267
D 8.214 +1.051 7.163 96,233

Total Flow = 396,767 GPM

This value for total flow was within the original acceptance criteria of

> 387,600 GPM and < 420,000 GPM. The validity of the values of "Zero

Shift Voltage" was questioned, however, by Station instrumentation personnel.
The method by which this Zero Shift had first been measured simply invclved
opening the manifold equalization valve on the d/p cell and measuring the
corresponding "zero” voltage from the transmitter. Instrumentation personnel
contended that the voltages obtained by this method were far in excess of
reasonable values.

The Zero Shift voltages were therefore remeasured, this time with all
Reactor Coolant Pumps off, to obtain the true Zero Shift of the flow
transmitters. Subsequent results are as follows:

Average Average Corrected Flow Rate

Loop Transmitter Voltage Zero Shift Voltage Voltage (GPM)
A 8.814 -0.115 8.929 107,000
B 8.132 -0.106 8.238 103,333
c 9.153 -0.082 9.235 109,333
D 8.214 -0.126 8.340 103,666

Total Flow = 423,332 GPM

The slightly negative values of Zero Shift indicate that a vacuum exists
on the d/p cell for each loop under no flow conditions due to the peculiar
tubing arrangement from the Elbow Taps to the cells themselves.

4.7-2
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Once the transmitter voltages were corrected with these new Zero Shifts

a value of total flow in excess of the Mechanical Design Limit originally
specified by the acceptance criteria was obtained. This necessitated a
request to Westinghouse personnel for an evaluation of these results for
acceptability.

The resulting Westinghouse evaluation concluded that due to the fact that the
Elbow Tap Measurement technique incurs errors of £ 10% the Mechanical Design
Flow Limit was not, in fact, exceeded. A change was made to the procedure
allowing an upper limit on the flow rate acceptance criteria of 467,000 GPM
(10% greater than 420,000 GPM). Hence, the measured flow rate of 423,332 GPM
was well within the acceptance band.

Following the recalibration of the flow transmitters and the normalization of
the Control Room Flow Gauges the acceptance criteria for "full flow" (100% ¢
2%) and "no flow" (0% £ 2%) Control Room indication were met. The results of
these surveys are as follows:

4 Pump Operation No Pump Operstion
Gauge Indication Indication
INCP5000 100% 0%
INCP5C10 100% 0%
INCP5020 100% 0%
INCP5030 100% 0%
INCP5040 9% 0%
INCP5050 99.5% 0%
INCP5060 100% 0%
INCP5070 100% 0%
INCP5080 100% 0%
INCP5090 100% 0%
INCPS100 100.5% 0%
INCP5110 99.5% 0%

CORRECTIVE ACTIONS

The slight vacuum which is drawn on the Reactor Coolant Loop d/p cells
when they are supposedly "Zeroed" is the result of somewhat deficient
tubing from the Loop Elbow Taps. This deficiency does not impact the
normalization of the flow gauges either prior to Startup or during Power
Escalation when the Reactor Coolant Flow is calculated by precision

secondary side calorimetric measurement. Retubing shall therefore not
be undertaken.

4.7+3
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Some leakage was observed on several of the manifold and d/p cell
fittings. A Work Request was generated to have these leaks repaired
coincident with the recalibration of the flow transmitters (for the
normalization of the Control Room Gauges).

Three occurrences caused delays in the completion of this test

The first was the reacquisition of the Zero Shift data and the reanalysis
which was performed with it. This caused a delay of three days until
proper system conditions (all Reactor Coolant Pumps off) were present.

The second was a wait of three days for Westinghouse to approve the flow
rate eventually derived.

The final one was a wait of approximately six weeks for the NRC to review
and approve the measured results and permit a change to the FSAR to
incorporate them.

h.7+4
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4.8 REACTOR COOLANT FLOW COASTDOWN TEST - TP/1/A/2150/02

IT.

Date(s) Performed: 11/28/8& - 12/3/84

PURPOSE

The Reactor Coclant Flow Coastdown Test was performed on the following

days:

DATE ACTIVITY

11/28/84 Signed off prerequisites and
set chart recorders

11/29/84 Obtained all test data

11/30/84 Analyzed test data

12/03/84 Received approval by Westinghouse
for results not meeting Acceptance
Criteria

1/14/84 Received approval by NRC to

revise FSAR Chapters 14 and 15

The objectives of the Reactor Coolant Flow Coastdown Test were as follows:

A. For the 1 out of 4 Pump Coastdown to verify:

L e

That the measured Low Flow Delay Time is < 2.43 sec.
That the measured Undervoltage Trip Delay Time is < 1.5 sec.
That the measured Underfrequency Trip Delay Time is < 0.6 sec.

. That all points on the Faulted Loop Flow Coastdown Curve are above

the corresponding points on the predicted curve on Figure 15.3.1-1
of the FSAR.

. That all points on the Total Core Flow Coastdown Curve are above

the corresponding points on the predicted curve on Figure 15.3.1-1
of the FSAR.

B. For the 4 out of 4 Pump Coastdown to verify:

1.

That the slope of the Inverse Measured Flow Coastdown Curve is
< 0.0851, between 3 and 10 seconds after start of coastdown.

That all points on the Total Core Flow Coastdown Curve are above
the corresponding points on the predicted curve on Figure 15.3.2-1
of the FSAR.

A 1 out of & Coastdown

4.8-1
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A Gould chart recorder was wired to the 4 Process Cabinet cards
carrying the Channel 1 Elbow Tap d/p transmitter signals to trend
all & loops' flow rates.

4 of the Gould recorder's channels were wired to contacts in the
Reactor Coolant Pump Power Monitor Panels to provide indication of
the pump breaker positions.

A Visicorder was wired to the Power Monitor Panel for the pump to be
tripped (D Pump) and the 3 Process Cabinet cards carrying the
signals of all 3 Low Flow Bistables. In addition, A and B Reactor
Trip Breaker Switchgears were wired to the Visicorder to indicate
the reactor trip (due to low flow).

Once these test recorders were set up the P-8 permissive was
simulated (indicating reactor power > 48%) by defeating the Source
Range Detector Block in the SSPS Cabinets and feeding a test signal
of 48% power to two of the four Power Range Detectors.

With this permissive simulated, a reactor trip is attainable via the
tripping of one Reactor Coolant Pusmp.

Reactor Coolant Pump D was manually tripped by Control Room
pushbutton to initiate the test. The Visicorder traces were
analyzed to measure the trip delay times and the Gould Recorder
traces were analyzed to create Flow coastdown Curves for comparison
to those in the FSAR.

& out of &4 Coastdown

For this section of the test, the Gould Chart Recorder was set up
the same way as it was for the 1 out of 4 Coastdown. The Visicorder
was not used for this section.

The test was initiated by simultaneously tripping all 4 Reactor
Coolant Pumps. This was accomplished by first simulating a P-7
permissive (2]0%) in the same manner the P-8 permissive was obtained
in the 1 out of 4 test and pulling the Underfrequency circuit fuse in
one of the Reactor Cooclant Pump Power Monitor Panels and then turning
the key in another to the "Underfrequency Test” position. This
created a4 loss of all 4 NC Pumps due to the simulated loss of

2 pumps on underfrequency.

The traces for Reactor Coolant Flow on the Gould Recorder were
analyzed to obtain a Total Core Flow Coastdown Curve for comparison
with the predicted curve in the FSAR.

4.8-2
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III. RESULTS

A. For the 1 out of 4 Pump Coastdown, the measured delay response time
results compared with the respective acceptance criteria as follows:

PARAMETER MEASURED VALUE ACCEPTANCE CRITERIA
Low Flow 2.20 sec < 2.43 sec
Delay Time

Undervoltage 0.86 sec < 1.5 sec

Trip Delay Time

Undervoltage 0.36 sec < 0.6 sec

Trip Delay Time

The Flow Coastdown Curve (total core and faulted loop) data measured
(at 1 sec intervals) was the following:

TIME TOTAL CORE TOTAL CORE  FAULTED LOOP FAULTED LOOP

(Sec) (Measured) (FSAR) (Measured) (FSAR)
0 1.0 1.0 1.0 1.0
0.65 0.9935 0.9914 0.9309 0.9543
1.65 0.9708 0.9728 0.8485 0.8529
2.65 0.9551 0.9564 0.7659 0.7:39~
3.65 0.9376 0.9406 0.7024 0.6806
4.65 0.9260 0.9271 0.6429 0.6091
5.65 0.9114 0.9151 0.5773 0.5428
6.65 0.9059 0.9037 0.5416 0.4839
7.65 0.8946 0.8917 0.4899 0.4275
8.65 0.8783 0.8742 0.4320 0.3608
9.65 0.8737 0.8570 0.4000 0.2927
*

These results are presented graphically on Figures &4.8-1 and
4.8-2.

For the most part, these curves passed the acceptance criteria.
There were, however, a few points on each which were not
acceptable. This failure was conveyed to Westinghouse for
resolution.

B. For the 4 out of 4 Pump Coastdown, the slope of the Inverse Measured
Flow Curve proved to be too severe to pass the acceptance criteria
of < 0.0851 between 3 and 10 seconds into the coastdown (0.0981 was
the measured ~lope). This failure is linked directly to the failure
of the 4 out of 4 total core flow coastdown curve to meet its
acceptance criteria. The results of this curve compared to its
acceptance curve are as follows:

4.8-3
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TIME TOTAL CORE FLOW TOTAL CORE FLOW

(Sec) (Measured) (FSAR)
0 1.0 1.0

0.65 0.9284 0.9623
1.65 0.8556 0.8892
2.65 0.7933 0.8290
3.65 0.7376 0.7747
4.65 0.6900 0.7290
5.65 0.6436 0.6904
6.65 0.6080 0.6520
7.65 0.5732 0.6166
8.65 0.5395 0.5844
9.65 0.5134 0.5565

* These results are presented graphically on Figure &4 .8-3.

The 4 out of 4 Coastdown data, since it is more limiting case from a
safety analysis standpoint, was transmitted to Westinghouse for
re-analysis. Westinghouse approved this data on the basis that the Design
Limit DNBR was not reached during the complete loss of flow test. This
analysis also made the partial loss of flow data acceptable.

The coastdown capability of the Reactor Coolant System was verified to be
acceptable per Westinghouse analysis of the data obtained by this test.
The Low Flow Delay time (or time from loss of flow until control rods are
released toc fall into the core) was measured and verified to be
acceptable.

CORRECTIVE ACTIONS

The only component which did not perform as expected was the contact
device in the Reactor Coolant Pump Power Monitor Panel which was used to
monitor the opening of the pump breakers. It was discovered that this
device did not indicate an open breaker until the Undervoltage Delay time
through the Reactor Protection System had elapsed. This proved to be no
problem for the data analysis, though as the Undervoltage Delay was
simply included in the calculation of the Low Flow Delay time. Also, the
starting point of the coastdown for both the partial and total loss of
flow cases was set back the amount of time of the Undervoltage Delay.

Acceptance Criteria as discussed in FSAR Chapter 14 was not initially
met. Following re-analysis by Westinghouse, FSAR Chapter 14 abstract and
Chapter 15 Section 15.3.2.2 were submitted to NRR for review and approval
on 12/17/84. These changes were approved on 1/14/85.

4.8+
CATAWBA 1



CORi_&iOU (Fraction of Initial)

NC FLOW COASTDOWN TEST

1/4 Coasting Down
Total Core

1.00

0.80

0.75 -

4
— 1

INUUIIEUPSESUENISIPURIPRSEP SRR S AW - U S USSP WP

R 5 6 7 8 9 10

TIME (seconds)
Figure 4.8-1 CATAWBA 1



NC FLOW COASTDOWN TEST

1/4 Coasting Down
Faulted Loop

.
Acceptance e

0.4 .
Criteria B »\\.; -
o - Moo
: -
0.3 - .
T . K ) IR T o
¢ 1 2 B T S S 7 8 9 10

TIME (seconds)

Figure 4.8.2
CATAWBA 1



NC FLOW COASTDOWN TEST

4/4 Coasting Down

-

0.9

(e "~
o o

(WILINI 40 NOTLOVHS) MO 3909 Tvi01

0.6

Measured

0.5

TIME (seconds)

Figure 4.8.3

CATAWBA 1



4.9 RID BYPASS FLOW VERIFICATION - TP/1/A/2600/08

Date(s) Performed: 6/8/83-6/9/83; 11/21/84-11/22/84; 12/2/84-12/3/84

&

III.

PURPOSE
The objectives of the RTD Bypass Flow Verification were:

A. To determine the necessary flowrate to achieve the design
objective for NC coolant transport time in each RTD bypass
loop.

B. To ensure the flowrate in each RTD bypass loop and NC coolant
transport line is acceptable.

c. To establish the low flow alarm setpoint for the total bypass
flow in each loop and to verify for each loop that the alarm
activates at the assigned setpoint.

METHOD

The first part of the test was conducted prior to NC piping insulation.
The RTD bypass lines were measured from the bypass connections on the
respective hot and cold legs to the centerline of the last RTD on the RTD
manifold. For each of the three 1" lines on each hot leg, the values for

each run of pipe are summed yielding a single value of 1" measured
distance.

Once the measurements are complete, the values are used to calculate
the necessary flowrate to achieve a coolant transport time of

1.0 second, with separate calculations for each hot and cold leg
for each loop.

After fuel loading, flowrates were recorded for the bypass lines and
verified to be greater than the flowrates calculated earlier. Low flow
alarm setpoints were determined and checked by throttling the Hot Leg or
Cold Leg isolation valve for each loop.

SULTS

The results of the piping and flow rate measurements are shown in Table
4.9-1. All flow rates were greater than the flow rate required for a
transport time of one second. Initially, Loop A cold leg flowrate was not
sufficient to meet the minimum acceptable flow, but the orifice in the
line was rebored to allow adequate flow. Lo-flow alarm setpoints were
adjusted to 90% of measured flow. Alarms were tested and all were
verified to actuate at 90 * 2% of measured flow.
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&.10 PRESSURIZER FUNCTIONAL TEST - TP/1/A/2150/13

Date(s) Performed: 11/22/84 - 11/24/84

s

II.

PURPOSE
The objectives of the Pressurizer Functional Test were:

A. To verify and adjust if necessary, the desired position of the
continuous spray flow valves (INC28 and INC30) such that a
< 125°F AT exists between the pressurizer spray and steam
temperatures.

B. To use the data gathered above and provide IAE with setpoints
for the Pressurizer Spray Line Low Temperature Alarms (part of
the 7300 Process Control System).

c. To demonstrate the effectiveness of the pressurizer heaters by
testing their ability to pressurize the NC system.

D. To demonstrate the effectiveness of the pressurizer spray
system by testing their ability to depressurize the NC system
under both normal and abnormal conditions (e.g. less than 4 NC
pumps operating, only one operable spray valve, etc.).

E. To verify proper response time and low pressure interlock
operation of the pressurizer PORV's.

METHOD

With the pressurizer at hot, no load conditions, the continuous
pressurizer spray flow valves INC28 and INC30 were closed while the
pressurizer spray control valves (INC27 and INC29) were fully
closed. Data was gathered after spray line temperatures had
stabilized. This allowed verification that a less than 125°F AT
existed between the spray and pressurizer steam temperature. The
data was was used to calculate the setpoints for the Pressurizer
Spray Line Low Temperature Alarms in the 7300 Process Control
System. A Work Request was issued to IAE who performed the alarm
calibration.

The pressurizer heaters' ability to pressurize the NC system was
verified by closing all spray valves and manually energizing all the
heaters. Pressure versus time was recorded and plotted for
comparison to Westinghouse typical response data. The ability of
the spray control valves to depressurize the NC system was verified
using various pump/spray valve combinations representing both normal
and abnormal situations. In the case with all pumps on and both
spray valves open, pressure versus time data was recorded and
plotted for comparison to a Westinghouse curve showing the typical

expected response.
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This indicated that either these valves or the main spray valves

were leaking by. Nothing was found when the reach rods and

operators for the continuous spray flow valves were checked. During
the spray effectiveness testing there were indications of backflow

past INC29 or INC30. This was evidenced by the slower

depressurization rates measured during the tests with NCP B off.

These occurrences of valves leaking by were determined to not be of
great concern as the valves were still capable of performing adequately.

The slow response time of the PORV's was due to undersized components in
the PORV actuating systems. These will be modified. A re-analysis of the
Acceptance Criteria for response time allowed the PORV's to be declared
acceptable. This also necessitated a revision to the FSAR test abstract to
incorporate the change in acceptable PORV response times. This revision,
submitted on 12/17/84, was approved by the NRC on 1/14/85.

The Pressurizer Pressure Master Controller was found to be inoperable in
the Auto mode during the heater effectiveness test. This was discovered
after two failed test runs. A bad card in the 7300 Process Control
cabinets was replaced and the heaters retested successfully.
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PRESSURIZER FUNCTIONAL TEST
SPRAY EFFECTIVENESS RESULTS

TEST CONDTIONS DEPRESSURIZATION TIME
NCP's Om Spray Valves Open (PSI) (Min.)
A, B,C, D INC27, 1NC29 262 2:00
A, C, D INC27, 1NC29 239 6:50
B, G, D INC27, 1NC29 229 2:40

A INC27, 1NC29 104 16:20
B INC27, 1INC29 239 4:55
A, B,C, D INC27 245 2:50
A, B, C, D 1INC29 243 2:30

NOTE: NC Pressure was ~2230 psig at the start of each depressurizatiom.

TABLE 4.10-1
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PRESSURIZER FUNCTIONAL TEST
PORV TEST RESULTS

INC32B INC344A INC36B
Response time - 3.4 sec. 3.6 sec. 3.4 sec.
Closed to Open
Pressure when Lo 2189 psig 2179 psig 2172 psig
Pressure Interlock Actuated
Acceptable Pressure Range 2172 psig - 2198 psig
for Interlock Actuation

TABLE 4.10-2

CATAWBA 1
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PRESSURIZER FUNCTIONAL TEST
HEATER PRESSURIZATION CURVE

44444

b et

.
i
e

2290

[=]
el
N
~N

2310
2270

(¥1Sd) 3WNSS3I¥d ¥3Z1¥NSS3d

Figure 4.10-1

160 200 240

120

TIME (seconds)

80

40

Measured Data
- Expected Response
Allowable Range

—

CATAWBA 1



PRESSURIZER FUNCTIONAL TEST
SPRAY DEPRESSURIZATION CURVE
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5.0 1/M APPROACH TO CRITICALITY - PT/1/A/4150/19

Date(s) Performed: 1/6/85 - 1/7/85

I1.

III.

Iv.

PURPOSE
The objectives of this test were:
A. To ensure criticality is achieved in a safe and orderly manner.

B. To verify that the critical boron concentration is within
* 50 ppm of the predicted value.

METHOD

After establishing baseline counts, the shutdown banks were
withdrawn in normal sequence in < 50 step intervals with the inverse
count rate ratio (ICRR) plotted at each interval.

With the shutdown banks fully withdrawn, the control banks were
withdrawn in normal sequence and normal overlap in < 50 step
intervals plotting ICRR at each interval. The control banks were
withdrawn in this manner until Bank D was at 156 steps wd % 2
steps. Then, baseline counts for boron dilution were established.

The Reactor Cooclant System was deborated at a rate of < 60 gpm.
Boron samples were taken in 15-minute intervals. ICRR was plotted

at each interval as a function of boron concentration, time and
water addition.

Boron dilution continued until ICRR = 0.2 at which time the dilution
was terminated and the NC System allowed to mix. New baseline
counts were then established. Boron dilution continued by batch
water addition at a rate of < 30 gpm until ICCR = 0.2, then the NC
System was allowed to mix until criticality was reached.

RESULTS

All acceptance criteria for this test were met. Initial criticality
was achieved in a controlled manner with Control Bank D @ 141 steps
wd. The Critical Bcron Concentration was 969 ppmB. The Acceptance

Criteria. for Bank D @ 141 steps wd of between 884 ppmB and 984 ppmB
was satisfied.

CORRECTIVE ACTIONS

During withdrawal of Shutdown Banks D & E, one rod misstepped such
that the remaining rods were not fully withdrawn (= 224 steps).
These rod banks were exercised to verify that the rod was in fact
misaligned. The rods were realigned per normal control rod

operating procedures during the first mixing hold. Approach to
criticality was then resumed.

5.0-1
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improper overlap between Control Banks A and B also occurred during
rod withdrawal. The Overlap Counters in the Control Rod Logic
cabinet were reset. Control Rod withdrawal was continued with no
further overlap deviations observed.

The DRPI for Shutdown Bank B indicated only 222 steps wd when the
bank was in fact fully withdrawn. The bank was completely
reinserted and withdrawn again to correct this problem.

5.0-2
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6.0 ZERO POWER PHYSICS CONTROLLING PROCEDURE - TP/1/A/2100/02

Date(s) Performed: 1/17/85 - 1/20/85

I. PURPOSE

A.

To verify adequate overlap between the Intermediate Range and Source
Range Instrumentation.

B. To determine the flux level for the onset of nuclear heat.

C. To establish a testing range for and direct the sequence of numerous
test procedures conducted for the purpose of measuring core physics
characteristics. Among these tests were:

I PT/1/A/4150/10, Boron Endpoint Measurement

2. PT/1/A/4150/12A, Isothermal Temperature Coefficient of
Reactivity Measurement

3. PT/1/A/4150/05, Core Power Distribution

4. PT/1/A/4150/11A, Control Rod Worth Measurement by
Boration/Dilution

. 18 PT/1/A/4150/24, Stuck Rod Worth Measurement

6. TP/1/A/2150/06A, Pseudo Rod Ejection Test

D. To determine the Hot Zero Power differential boron worth.

E. To direct the performance of TP/1/A/2650/13, Natural Circulation
Verification Test.

F. To perform a checkout of the reactivity computer.

II. METHOD

A.

To verify proper overlap between the Intermediate (N35, N36) and
Source (N31, N32) Range detectors, the flux level was slowly
increased at a rate of < 0.25 DPM by control rod movement. The flux

level was stablized ?y control rod movement when the Intermediate
1 10

Range read = 1 x 10° amps and = 1 x 10” amps and Source Range
data collected.

6.0-1
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To determine the onset of nuclear heat, the flux level was slowly
increased at a rate of < 0.25 DPM by control rod movement. The flux
level was allowed to increase until evidence of nuclear heat was
detected. Nuclear heat was determined by an increase in average NC
temperature accompanied by a decay of the reactivity trace. The
range for performing subsequent reactivity measurements was
determined such that the upper end of the testing decade was a factor

of (1110)’ below the point of nuclear heat.

& For the Method for the Boron Endpoint Measurement, refer to
Section 6.1.

2. For the Method for the Isothermal Temperature Coefficient, refer
to Section 6.2.

S. For the Method for the Core Power Distribution, refer to Section
6.3.

4. For the Method for the Control Rod Worth Measurement by
Boration/Dilution, refer to Section 6.4.

3, For the Method for the Stuck Rod Worth Measurement, refer to
Section 6.5.

6. For the Method for the Pseudo Rod Ejection Test, refer to
Section 6.6.

Resilts of the Boron Endpoint Measurements were used in conjunction
witah the results of the Rod Worth Measurements to determine the
differential boron worth.

For the Method for the Natural Circulation Verification, refer to
Section 7.0.

During reactivity physics measurements, the core reactivity was
monitored via an analog and/or digital reactivity computer. Each
computer provided a solution to the delay neutron precursor decay
rate equation for the six groups of delayed neutrons. Refer to Table
6.0-1 for the data specific to Catawba 1. Each computer received a
signal via a picoammeter from a power range channel.

The initial setup and checkout of the analog computer required
adjusting of amplifier potentiometers corresponding to the
properties of the delay neutron precursor groups. The initial setup
and checkout of the digital computer (IBM 9000) was performed by
verifying proper calibration of the computers analog to digital
converters.

Electronic checkout of each computer was performed on a daily basis
by performing an exponential test. Positive and negative exponential
test signals were generated by the analog computer. The resulting
reactivity solutions were compared to vendor reactivity predictions.

6.0-2
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Dynamic checkout of the analog reactivity computers was performed by
withdrawing/inserting the control rods a reactivity of approximately
% 50 pcm. From the measured doubling/halving times, the vendor
predicted reactivity was determined and compared to the computer
solutions.

ITI. RESULTS

A.

Overlap between the source and intermediate range channels was > one
decade (as seen on the intermediate range). Refer to Table 6.0-2
for measured data.

The point of onset of nuclear heat met the range for performing
reactivity measurements were identified. Refer to Table 6.0-3 for
measured data.

X For the Results for the Boron Endpoint Measurement, refer to
Section 6.1.

- & For the Results for the Isothermal Temperature Coefficient, refer
to Section 6.2.

. For the Results for the Core Power Distribution, refer to Section
6.3.

- For the Results for the Control Rod Worth Measurement by
Boration/Dilution, refer to Section 6.4.

5. For the Results for the Stuck Rod Worth Measurement, refer to
Section 6.5.

6. For the Results for the Pseudo Rod Ejection Test, refer to
Section 6.6,

The measured differential boron worth (pcm/ppmB) over the Control
Bank worth was acceptable. Refer to Figure 6.0-1 for measured data.

Vendor Duke
Prediction Prediction Measured
«12.98 £ 1.3 «12.29 -12.96

For results refer to Section 7.0, Natural Circulation Verification.

The reactivity computer solutions for reactivity were within % 4% of
the design reactivity values for the daily operation checks. The
analog computer solution for reactivity was within % 4% of the

design reactivity values. Refer to Table 6.0-4 for the measured
values.

6.0-3
CATAWBA 1



IV.

CORRECTIVE ACTIONS

The reactivity computers were not giving reliable results using Né4&. The
input signal was changed to N&2.

Refer to Section 6.1 through 6.6 and 7.0 for corrective action for
individual zero power tests.

6.0-4
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DELAYED NEUTRON DATA

BEGINNING OF LIFE, HOT ZERO POWER

Group Bi xi (sec )
1 0.000216 0.0125
2 0.001460 0.0308
3 0.001346 0.1150
4 0.002800 0.3105
5 0.000941 1.2363
6 0.000320 3.3163

Total Delayed Neutron Fraction, B = 0.007083

Prompt Neutron Lifetime, t* (usec) = 22.06
Importance Function, I=0.970

Effective Delayed Neutron Fraction, [ = 0.006871

eff

TABLE 6.0-1
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ZPPT -

NUCLEAR INSTRUMENTATION SYSTEM

OVERLAP DATA
Source Range Intermediate Range
(Counts per Second) (Amps )
Indication Location N31 N32 N35 N36
1. Control Room 550 550 1.0E-11 1.5E-11
0AC 493.5 608.3 1.17E-11 1.15E-11
2. Control Room 2.0E4 2.0E4 1.0E-10 2.0E-10
0AC 2.0E4 2.6E4 1.0E~10 1.45E-10
adE
1- Flux at 1 x 10 amps
A8
2~ Flux at 1 x 10 amps
TABLE 6.0-2
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ZPPT - ANALOG REACTIVITY COMPUTER
DYNAMIC CHECKOUT

Doubling Period Measured Theoretical (1)
Time Reactivity Reactivity Percent
(sec) (sec) (pcm) (pcm) Error(%)

112.77 162.7 42.5 42 .95 1.05

118.23 170.6 83.5 41.18 -0.78

119.32 172.2 42.0 40.88 -2.74

135.48 195.3 37.5 36.65 -2.32

Halving Period Measured Theoretical (1)
Time Reactivity Reactivity Percent
fsec) (sec) (pcm) (pem) Error(%)

150.97 217.8 «44 .0 -46.93 6.24

169.65 244.8 -39.0 -40.69 4.15

163.76 236.3 -40.0 42 .44 $.75

170.72 246.31 -38.5 -40.37 4.63

Average: 2.0

1 = % Error = Theoretical - Measured * 100%

Theoretical
TABLE 6.0-4
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6.1 BORON ENDPOINT MEASUREMENT - PT/1/A/4150/10

Date(s) Performed: 1/9/85 (ARO), 1/11/85 (D-in)

II.

III.

Iv.

1/12/85 (C&D-in), 1/13/85 (A,B,C&D-in)
PURPOSE

The purpose of the Boron Endpoint Measurement was to determine the
critical boron concentration at specified rod configurations. The rod
configurations for which a boron endpoint was determined are: All Rods
Out (ARO); Control Bank D at 0O steps, and all other banks at 228 steps
(D-in), Control Banks C and D as O steps and all other banks at 228 steps
(C&D-in); all Control Banks at 0 and all shutdown banks at 228 steps
(A,B,C,&D-in).

METHOD

Critical conditions were established with rod banks near the desired
configuration (One rod bank would be just slightly inserted or
withdrawn). The boron concentration was measured, then the appropriate
bank would be withdrawn or inserted to achieve the specified
configuration. The reactivity worth of this move was measured and
converted to an equivalent boron ccncentration, which was added to or
subtracted from the measured boron concentration. The process was
repeated as necessary to ensure confidence in the results.

RESULTS

The results of the four boron endpoint measurements performed are
tabulated in Table 6.1-1, along with design predictions. The only
acceptance criteria associated with the measurement was that the ARO
critical boron concentration was 946 £ 50 ppm. The measured ARO critical
boron concentration was 975 ppm. Figure 6.1-1 shows the reactivity trace
for a typical bank withdrawal (or insertion) used to calculate the boron
endpoint.

CORRECTIVE ACTION

No corrective actions wex> required.

CATAWBA 1
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’SO‘I'HER"LA,._?UPERAT&RE COEFFICIENT OF REACTIVITY MEASUREMENT
PT/1/A/4150/12A

Date(s) Performed

PURPOSE
The purpose of this test was to measure the Isothermal Temperature
Coefficient (ITC) and from this data derive a value for the Moderator
Temperature Coefficient (MTC) for the following conditions

All Contrcl Rods Withdrawn (ARO)
Control Bank D Inserted (CD IN)
Control Banks C and D Inserted (CD

METHOD

A heatup and cooldown of NC System of * 10°F/hour was init

iated and
the resulting reactivity change vs. temperature recorded on a X-

lotter As soon as sufficient data had been obtained(after = 3°F change )
the heatup/cooldown was stopped. The isothermal temperature coefficient
was then determined from the average slope of the reactivity vs
temperature plots. The value of the moderator temperature coefficient was
then calculated by subtracting out the effect of the doppler coefficient
from the isothermal temperature coefficient measurement

RESULTS

All Acceptance Criteria were met The measured ITC agreed
westinghouse predictions. The MIC was negative for all
2-1 £ the measured values of the ITC and MTC for each case

cases

i

for typical reactivity trace Due to the MTC being close
was performed with Control Bank D inserted (CD IN

s &)

to

and with

~

Bank C and D inserted (CD + CC IN) in order t

o\

aaministrative rod withdrawal limits

© establish

CORRECTIVE ACTIONS

None required.

CATAWBA |




ISCTHERMAL TEMPERATURE COEFFICIENT OF REACTIVITY MEASURFMENT

ITC Results

ARO ITC
CD IN ITC

CD + CC IN ITC

MTC Results

CD IN MTC

CD + CC IN MTC

ITC AND MTC RESULTS

Westinghouse
Acceptance Criteria

Duke Prediction

Measured Value

-1.62 £ 3.0 pem/°F
-2.71 £ 3 pem/°F

-7.28 £ 3.0 pem/°F

Tech Spec 3.1.1.3.a

< 0 pem/°F

Westinghouse Prediction
~0.97 pem/°F

-5.55 pem/°F

-3.93 pem/°F
-5.98 pcm/°F

-11.50 pem/°F

Measured Value
-0.015 pem/°F*
Duke Prediction
~4.78 pem/°F

=9.92 pem/°F

~1.745 pcm/°F
-2.77 pem/°F

-8.01 pem/°F

Measured Value
-1.04 pem/°F*

-6.28 pcm/°F*

*Based on Westinghouse Doppler Coefficient prediction (-1.73 pecm/°F)

TABLE 6.2-1
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ISOTHERMAL TEMPERATURE COEFFICIENT OF REACTIVITY MEASUREMENT
TYPICAL REACTIVITY TRACE
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6.3 CORE POWER DISTRIBUTION - PT/1/A/4150/05

Date(s) Performed: 1/10/85 - 1/11/85
i PURPOSE

A. To obtain and analyze the reactor core power distribution at
approximately hot zero power conditioms (< 5% RTP).

B. To verify that the measured power distribution is maintained within
the limits of Technical Specifications and/or design predictions.

II. METHOD

Reactor power was increased to a level < 5% RTP. Control Bank D was
positioned to > 200 steps withdrawn.

A full core flux map (FCM/1/01/001) was obtained utilizing the moveable
incore detector (ENA) system. During the mapping process, pertinent

plant data was collected by the OAC. The moveable “etector data was

input into the SNC-CORE computer program. The results of the program

were then compared to appropriate power distribution Tech Specs and design
predictions.

A second full core flux map (FCM/1/01/002) was obtained and analyzed as
described above, with Control Bank D and * 0 steps withdrawn, to confirm
results of FCM/1/01/001.

1II. RESULTS

Refer to Tables 6.3-1 and 6.3-2 and Figures 6.3-1 through 6.3-4 for
measured data.

A. Measured values for F. (z) were less than the Tech Spec value of

Q
4.64 for Mode 1 operation.

B. Measured values of R (FAKN) were less than the Tech Spec value of
1.0 for Mode 1 operation.

C. Measured values of ny (z) were less than the Tech Spec value of
2.0375 (FCM/1/01/001) and 2.2306 (FCM/1/01/002) for Mode 1 operation.

D. The difference of the predicted to measured FNAH failed the vendor %
10% criteria.

E. Measured Quadrant Power Tilt Ratios (QPTR) exceeded the Tech Spec
value of < 1.02 for Mode 1 cperation > 50% RTP.

6.3-1
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V.

CORRECTIVE ACTIONS

FCM/1/01/002 was performed to confirm results of FCM/1/01/001.

Duke Power and Westinghouse performed a review of items D and E above.
It was concluded the core peaking factors might become limited > 50%
RTP. Additional core power measurements would be required at interim
power levels (20%, 30%, 50%) to confirm that the measured values are not

greater than those measured as zero power (Refer to Section 8.1 for more
discussion).

Duke Power and Westinghouse reviewed the following items for potential
sources of the higher than anticipated QPTR:

A.

Poor Measurement
Temperature/Flow Variation
Misloaded Core

Misaligned Control Rods
Enrichment Variability

Modeling of Instrumented Assemblies and Burnable Poisons

The root cause the high QPTR could not be determined.

6.3-2
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ZPPT - CORE POWER DISTRIBUTION

RESULTS

Test Date: 1/10/85
Map ID: FCM/1/01/001
Power Lavel: = 3%
Boron Concentration: 977 ppmB
Rod Position: Control Bank D-213 Steps Withdrawn
Measured R: 0.8876
Measured NC Flow: 422,840 gpm
Maximum Measured F‘y': 1.8556 Axial Location 51 Core Location C-13
Maximum FQ: 2.7761 Axial Location 31 Core Location C-13
Maximum Fz: 1.4868 Axial Location 31
Maximum Fum: 1.7163 Core Location C-13
Maximum }'Nm Error

(from predicted): -11.8% Core Location B-13
Total Core Axial Offset: -0.553%
Maximum Quadrant Power
Tilt Ratio: 1.07178 in Quadrant 2 Top Half

*In locations unexcluded by Technical Specifications

TABLE 6.3-1
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Test Date:

Map ID:

Power Level:

Boron Concentration:

Rod Position:

Measured R:
Measured NC Flow:
Maximum Measured Pn*:

Maximum FQ:

Max imum FZ:

Maxisum FNAH:

Max imum FNM Error
(from predicted):

Total Core Axial Offset:

Maximum Quadrant Power
Tilt Ratio:

ZPPT - CORE POWER DISTRIBUTION

RESULTS

1/11/85
FCM/1/01/002
= 3.5%
902 ppm

18 Steps Withdrawn

Control Bank C-2
ank D-0 Steps Witbdrawn

Control B
0.9307
422,881 gpm
1.7937 Axial Location 51 Core Location J-14
2.8384 Axial Location 30 Core Location G-1é4
1.4612 Axial Locatiom 25

1.7877 Core Location G-1é4

+13.9% Core Location R-08

-1.827%

1.0542 in Quadrant 2 Top Half

*In locations unexr~luded by Technical Specifications

TABLE 6.3-2
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ZIPPT - CORE POWER DISTRIBUTION
FCM/1/01/001
AXIAL OFFSETS AND INCORE TILTS
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