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CONSUMERS POWER COMPANY

BIG ROCK POINT PLANT

Nineteenth Semiannual Report
July 1, 1973 - December 31, 1973

I. INTRODUCTION - SEMIANNUAL OPERATINC REPORT
The plant was base loaded at 69 MWe (gross) during this report

period. The off-gas release rate on July 1, 1973 was averaging approxi-
mately 2,500 uCi/sec.

The outage beginning on November 1, 1973 to conduct the six-
month Technical Specifications testing requirements marked the end of
198 days of consecutive power gzeneration - a new record for domestic
operating boiling water reactors. During this 198 4ay span (beginning
on April 16, 1973), a total of 321,172 MWhe(g) were produced for an average
output of 67.5 MWe(g) or 90% of rated power,
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II. OPERATIONS SUMMARY
A. CHANGES IN PLANT DESIGN
Changes in the design of the plant which were incorporated as

facility changes are as follows:
1. Facility Change C-215 (Primary System Leak Rate Equipment) - |

This change involved the installation of leak trace sampling tees as i
listed:

a. A loop seal and leak trace sampling tee was installed in
the pipeway cooling unit drain.

b. A leak trace sampling tee was installed in the collection
pot drain from the enclosure spray system relief valves.

¢. Three leak trace sampling tees were installed in the
clean-up heat exchanger room on selected relief valves. i
2. Facility Change C-216 (Primary System Leak Rate Equipment) -

This change involved the addition of a two-inch drainpipe from the reactor

recirculation pump seal collection sink to the reactor clean sump to

‘ identify process flows.

3. Facility Change C-218 (Primary System Leak Rate Equipment) -

This change involved the construction of a temperature and dew point
temperature sampling station for sampling air from both the supply and
exhaust air ducts as they enter and leave the reactor enclosure.

An air-cooling coil was modified to use the supply air
(after dew point measurement) to cool the exhaust air (prior to its
dew point measurement) to enable a wider range of measurement of the

exhaust air.

recorder located in the control room.

4, FPacility Change C-221 (Primary System Leak Rate Equipment) -

This change involved rerouting of the collection system for the control
rod drive pumps and associated safety relief valve discharge to the re-
actor enclosure clean sump to identify process flows.

5, Facility Change C-222 (Primary System Leak Rate Equipment) -

This change involved the construction of an angle iron dam around the

|
All points (4) were connected to read out on the dew point
clean sump to prevent water, accumulating or draining on the recirculation



pump room floor, from entering the clean sump. The dam was successfully

leak tested using water at 7/8 inch above floor level.
6. Facility Change C-224 (Primary System Leak Rate Equipment) -

This change involved the addition of an integrating water meter between

the demineralized water storage tank and the condensate storage tank so
that the amount of water transferred can be accounted for. Previously,
that amount of water used for regeneration and rinsing of the makeup

demineralizer had to be subtracted from the demineralizer flow meter

integrator.
7. TFacility Change C-225 (Primary System Leak Rate Equipment) -
This change provided for the addition of a drain in the clean-up deminer-

alizer room. No floor drain exists in this room. However, to facilitate
early detection of unidentified leakage, the two-inch pipe stub (drain

to enclosure dirty sump) in the clean-up demineralizer room floor was
drilled and tapped for 1/4 inch pipe (two holes). These holes were

made approximately 1/b inch from the floor level and a screen was

placed around the pipe stub. This arrangement will limit the total
leakage to approximately 18 gallons before drainage to the dirty sump

begins.
8. Facility Change C-234 - This change involved the removal of

the generator and bus instantaneous differential overcurrent relay (250B).
Following the inadvertent tripping of the unit, a study conducted by the
Consumers Power Electric Engineering Department revealed this relay
scheme to be unnecessary. Adequate fault protection is provided through
other existing relays.

9. Facility Change C-235 - This change involved elimination of

one and relocation of two annunciator circuits associated with the
system transmission lines. These changes were the result of the instal-
lation of the 345 kV transmission line to this area and relocation of
alarm systems external to the plant.
B. PERFORMANCE CHARACTERISTICS
At the start of this report period, the unit was on-line at

69 Mwe(g) (220 MW, ).
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A fuel inspection team from General Electric (GE) arrived on
site July 7, 1973 for removal of individual fuel rods from various fuel
bundles. These fuel rods were scheduled for metallurgical testing at
the GE Vallecitos Test Center as a part of GE's fuel development program.
Four shipments (25 fuel rods) were made this report period with a total
of six shipments (40 fuel rods) shipped throughout the year.

Four shipments of spent fuel (32 fuel bundles) were made this
report period to Nuclear Fuel Services at West Valley, New York for
reprocessing, with the first shipment leaving on July 12, 1973 and the
last on August 30, 1973. A total of eight shipments (72 fuel bundles)
were made in 1973.

On July 20, plant load was reduced to 10 MWe to permit investi-
gation of a component cooling water leak in the recirculating pump room.
Component cooling water was found leaking from a line to the motor thrust
bearing on the No 2 recirculating pump. Following repairs, the pump was
returned to service and the plant load increased to 69 MWe.

On July 25, power was reduced to 200 th by flow control dur-
ing a test to determine the effect of recirculating pump flow on steam
drum tilt. The recirculating flow was alternately decreased in each loop
by throttling the recirculating pump discharge valves. Following the
test, operation was resumed at 220 th.

On August 16, power was again reduced to 10 MWe to permit
entry into the recirculating pump room to investigate for component
cooling water leakage. The flex line from the small heat exchanger on

No 1 recirculating pump was found to be leaking. The system was re-

paired and the plant was returned to operation at 69 MWe.
One irradiated cobalt rod (11,000 Ci) was shipped to Neutron
Producte, Inc on August 18. This rod had been left in bundle D-61 during

the recent cobalt shipping campaign and was later removed and stored.
On September 19, the clean-up pump tripped off and could not
be restarted. This necessitated a power reduction to 10 MWe to permit
entry into the recirculating pump room for the purpose of isclating the
clean-up system. After this was accomplished, power was increased to
69 MWe on September 20, Following installation of the spare clean-up

pump on September 22, power was once again reduced to permit entry into
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the recirculating pump room to valve the clean-up system into service.
Upon completion, power was again increased to 69 MwWe.

The semiannual containment component leak rate test was com=-
pleted on October 8. Results indicated the leak rate was L5% of the
maximum leak rate allowed in the Technical Specifications.

On October 18, the containment ventilation system was removed
from service for a period of 1.5 hours to effect repairs to the four
(4) solenoid valves (CV-9151, CV-9152, CV-9153 and CV-9154), which con-
trol the supply and exhaust ventilation valve air operators. A repair
kit was installed in each solenoid valve to correct for excessive air
leakage. Following repairs, the supply and exhaust ventilation valves
were operated satisfactorily and returned to service.

~  On October 26, during fuel pool draining operations, an ir-
radiated fuel rod was discovered on the bottom of the pool. Positive
identification could not be made at the time and it was decided to store
the rod in the fuel transfer cask. For accountability purposes, the
rod is being carried in the plant records as an unirradiated E-type
tie rod until such time that it can be positively identified.

On November 1, the plant was taken off the line for a scheduled
outage to perform the semiannual control rod drive checks. After the
reactor had been taken subcritical on November 1, a scram occurred on
low condenser vacuum (22.8" Hg). The turbine bypass d-c isolation
valve failed to close automatically on the loss of condenser vacuum but
was closed manually after being exercised. This was corrected by reset-
ting the limit and torque switches and relubricating the valve gear
train.

The following tests were completed successfully during the
outage:

CRD As Found Hot Withdrawal Timing

CRD Cold Scram Timing

CRD Coupling Integrity, Jog and Position Indication
CRD Cold Withdrawal Timing

One~ and Two-Rod Shutdown Margin Checks

W = Oy
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In addition, special tests of the recirculating pump interlocks and the

poison system squib valve firing circuit were performed to verify sys-
tem operability. The recirculating pump interlocks were tested success-
fully. Tests of the poison system squidb valve firing circuit conducted
during this outage were inconclusive. However, tests were successfully
accomplished during the outage in December 1973.

The unit was returned to service following the outage on
November 4 and reached 69 MWe on November 6. Sampling of the emergency
condenser shell side water following return to power revealed leakage
had occurred from the primary to secondary side during start-up. The
north tube bundle of the emergency condenser was isolated and repairs
were scheduled for the next outage.

On December 3, power was reduced to 58 MWe in order to decrease
the off-gas release rate below 15,000 uCi/sec. The control rod withdrawal
sequence was modified as well in order to limit the off-gas response to
control rod withdrawal. On December 6, the off-gas release rate was
again approaching 15,000 uCi/sec and a second pover reduction was ordered,
this time to 53 Mwe (or 1 feed pump operation).

On December 8, the unit was forced off the line (by means of
a controlled shutdown) due to a packing failure on the level instru-
mentation lower root valve at the east end of the reactor steam drum.
Repairs were completed on December 11, but the outage was extended to
permit investigation of the emergency condenser tube leakage. The plant
remained out of service throughout the remainder of the report period
vhile the emergency condenser was being repaired. This consisted of
repairs to three leaking tubes at the tube-to-tube sheet welde in the
north tube bundle and modifications to the baffle plates in the inlet
water box heads of both the north and south tube bundles. This latter
work was contracted to South-West Research Institute for both design
and installation of a baffle plate that would meet the system thermal
stresses.,

Other work performed during this extended outage included the

successful testing of the liquid poison system squib valve firing




circuit, which has previously been discussed, and an investigation into
the off-gas holdup piping system. Following replacement of the off-
gas isolation valve, an isolation test conducted on November 30 failed
to demonstrate isolation capability. During the December out'.ge, the
valve was removed from the off-gas line and bench tested. It was found
that the torque was insufficient to close the valve fully. The moment
arm was increased to provide the necessary torque and the valve was then
successfully bench tested. Folloving reinstallation into the off-gas
line, the entire off-gas pipe from the flow orifice below the air
ejectors to the isolation valve in the stack base was successfully
pressurized to 6.5 psig. A volume test of the off-gas holdup pipe
yielded a volume of 367 ft3, in good agreement with plant as-built
specifications.

At the start of the report period, the off-gas release rate
was approximately 2,600 uCi/sec. This demonstrated a gradual but
steadily increasing trend until just prior to the November 1, 1973
outage when the release rate had reached approximately 9,500 uCi/sec.
Following return to power, the off-gas release rose sharply and reached
23,000 uCi/sec. Power was reduced on December 3 to hold the releases
below 15,000 uCi/sec.

C. CHANGES IN PROCEDURES WHICH WERE NECESSITATED BY A AND B OR
WHICH OTHERWISE WERE REQUIRED TO IMPROVE THE SAFETY OF FACILITY
OPERATION

The following procedural changes were made with respect to
plant operations:
A3.0 - Defines additon of Operations Engineer and further
defines duties and responsibilities of plant staff.

A2.2 ~ Defines operator requirements for contrel room.

A2.6 - Revised the application of "Switching and Taggiug
Orders."

A3.T.T -~ Defines the responsibility for "Locked Door and

Valve Control" and redefines its application.
A8.0 - Incorporates a new section - "Maintenance, Test,

Refueling and Special Procedures."
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Corrects the incure calibration calculation.

Revises plant operating requirements to reflect
changes in Technical Specifications.

Further clarifies use of the radwaste discharge
valves to the canal.

Includes the addition to survey the condenser by
radiation protection personnel if opened for mainte-
nance purposes.

Includes a new section on "Plant Operating Require-
ments," for chlorinating condenser and service water
systems.

Includes a new secton on the "Emergency Diesel
Cooling Water Pump Sealing System," describing its
use and precautions.

Includes a section on placing the "Reactor Recircu-
lating Pump Seal System" in service.

Revises the fuel shuffling winch procedure to pro-
nibit its use for shuffling fuel in the reactor
vessel.

Defines the "Chemical and Rad Protection Supervisor"
duties.

Changes title of "Chemical and Rad Protection
Engineer" to "Chemical and Rad Protection Supervisor."
Includes additional information on survey instruments
for detecting beta radiation.

Incorporates a new section to describe the "Snoopy"
neutron survey instrument.

Adds a new section to describe the limitations in
the "Shipment of Waste and Other Radioactive
Material."

Defines the responsibilities in controlling radiation

protection records.




D. RESULTS OF SURVEILLANCE TESTS AND INSPECTIONS REQUIRED BY
TECHNICAL SPECIFICATIONS

The following listing shows the systems tested, the required

test frequency, the dates tested during this report period and the

resulte of the tests.

1. Containment Isolation

a.

System: Containment isolation valve controls and instru-
mentation.,

Required Freguency: Quarterly (Conducted Monthly)
Test Date: July 10, August 7, Sepetember 5, October 2,
December 3

Results: The automatic controls and instrumentation for
eight of nine isolation valves were checked and
found to function properly. One valve (main
steam drain, MO T7065) is maintained in the closed
position, de-energized and not used. Therefore,
testing the automatic controls of this valve is
not required.

System: Isolation valve leak and operability test.

Required Frequency: Twelve months or less.

Test Date: Not required during this report period.
Results: None.
System: Containment sphere penetration inspection (visual).

Required Freguency: Twelve months or less.

Test Date: Not required during this report period.
Results: None.

System: Containment sphere integrated leak rate test.
Reguired Freguency: Every two years.

Test Date: No test required during this report period.
Results: MNone.

System: Containment sphere component leak rate test.
Required Freguency: Six months or less.

Test Date: October 5, 1973 to Ocotber 8., 1973.
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Results:

2.

The containment component leak rate test was
performed using air at 220 psig. The results
of this test showed a total leakage of U5.2%
of the allowed limit. Seventy-one percent of
this leakage was from the supply ventilation
valve. It is anticipated that this valve will

be replaced at a convenient future plant outage.

Control Rod Drive System and Associate Tests

a.

System:

Required Freguency:
Test Dates:

Results:

b. BSystem:

Required Freguency:

Reactor safety system scram circuits (not re-
quiring plant shutdown to test).

One month or less.

July 10, August 7, September 5, October 2,
November 3, December 3.

The reactor safety system was tested using the
switches provided to simulate sensor trips.
All channel trips occurred as designed. In
addition, the neutron monitoring power range
and intermediate range channels were tested for

All of these tests showed the
trip settings to be within 120 % 2% of power

trip setting.

and 10-second period setting.
Control rod performance - run.

Each major refueling and at least

once every six months during power

operation.
Test Date: November 2, 1973.
Resulte: The control rod drive continuous withdrawal and

insertion test, including withdrawal timing, was
performed for each drive. This teet is performed
during reactor shutdown following completion of
other drive performance teste and adjustments and
represents the resulte of the final timing of

of

this test showed all drives to be operating sat=-

each drive under cold conditione, The results

isfactorily with most withdrawal timee at 36
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seccnds. No withdrawal time was leus than 23

secoriis.

System: Control rod performance - Jog.

Reguired Frequency: Each major refueling and a. least
every six months during power oper-
ation.

Test Date: November 2, 19T73.

Results: BSatisfactory latching oi a’l drives.

System: Cortrol rod performance - :crau,

Reguired Ficquepcy: Fach major refueling .ad i leash
once every si: months du ing powy
operation.

Test Date: N-~v mber 2, 1973.

Results: The control rod scram test was performed for
each drive. The test included “ime from sys-
tem 4rip to 100% of insertion e¢i \ reactor
tempArature of about 150°F. The resiults of
this test were satisfactory for all drives.

System: Reactor safety systems scram ciroidtl (requiring

plant shutdown).

Reguired Freguency: During each major refueling outage
but not less frequently tiaan once
every 12 months.

Test Date: N4 required during this report period.

Results: None.

System: Reactor safety system response time (requiring

plant shutdown).

Regquired Freguency: During each major refueling shutdown,

but not less frequently than once
every 12 months.
Test Date: Not required during this report pe:iod.
Results: Non~,
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b.

C.

d.

timer calibration to be satisfactory (within

3% of the maximum timer setting) and the iso-

lation valve closed as specified.
System: Calibration and Functional Test of the Stack Gas
Monitoring System
Required Frequency: One month or less.
Test Date: July 26, August 23, October 1, October 31,
November 30, December 28, 1973
Results: The stack gas monitoring system was checked using
the built-in Cs=-137 calibration source. The

instrument check showed the calibration to be
satisfactory, resulting in the alarm point
occurring within the specified 0.1 curie per
second release rate.
System: Analyses of Stack Gas Particulate and Iodine Filters
Required Frequency: Weekly.

Test Date: The analyses were conducted weekly.

Results: The results of analyses of the stack gas particu-
late filter and iodine filter are reported in
terms of curies released in Appendix A of this
report.

System: Calibration of Emergency Condenser Vent Monitor

Required Frequency: One month or less.

Test Date: July 31, August 23, September 28, October 31,

November 29, December 28, 1973

Results: The emergency condenser vent monitors are checked
by comparing with a calibrated pcrtable instru-
ment. The checks showed the vent monitor calibra-
tion to be satisfactory with all monitor checks
within + 5% of full scale.

System: Calibration of Canal Liquid Process Monitor

Required Frequency: One month or less.

Test Date: July 26, August 23, October 1, October 31,

November 30, December 28, 1(73




Results: The calibration of the canal liquid process
monitor is a comparstive calibration used to
demonstrate operations of the monitor and to
detect gross calibration changes and/or instru-
ment drift. The results of these monthly
calibrations showed that a monitor drift has
occurred since the last calibration which
utilized certified standards. Recalibration
of the monitor with liquid standard sources
will be completed shortly. Also, an accept-
ance criteria for a process monitor calibration
will be developed.

f. Bystem: Canal Liquid Collection Sample

Required Frequency: Daily.

Test Date: The analysis was conducted daily.
Results: ©Satisfactory.

E. THE RESULTS OF ANY PERIODIC CONTAINMENT LEAK RATE TEST PERFORMED
DURING THE REPORT PERIOD

No integrated containment leak rate test was performed during
the report period.
F. TECHNICAL SPECIFICATIONS CHANGES
During this report period, one Technical Specifications change
was authorized by the Commission.
Change 39 - This change describes changes in plant organization
and titles associated with ' e creation of the
Operations Engineer and Maintenance Engineer job
classifications.

G. CHANGES IN PLANT OPERATING ORGANIZATION INVOLVING KEY SUPERVISORY
PERSONNEL

1. On July 1, 1973, the plant organization was changed. These
changes were made to make the plant organization more responsive to
present day operating requirements. The changes involved eliminating
the Assistant Plant Superintendent position and adding the positions

of Operations Engineer and Maintenance Engineer. The Operations,
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Maintenance and Technical Engineers all report directly to the Plant
Superintendent as does the Quality Assurance Engineer.

Mr. George Tyson assumed the Job of Maintenance Engineer.
Mr. Tyson had previously held the position of Assistant Plant Super-
intendent at Big Rock Point since he first reported there in 1968,
Mr. Tyson has held a Reactor Operator's license at Big Rock Point
since 1969.

Mr. Charles R. Abel was promoted to the position of Operations
Engineer on July 1, 1973. Mr. Abel has been at the Big Rock Point Plant
since 1967 except for a brief period when he served on & special assign-
ment at the Pickering Power Station in Canada. Mr. Abel has held a
Senior Reactor Operator's license at Big Rock Point since June 1969.

2. On November 15, 1973, Mr. Earl F. Peltier was promoted to

the position of Assistant Shift Supervisor. Mr. Peltier has been at
Big Rock Point continuously since March 1962 where he was on the original
operating crew in the position of Control Operator No 1. Mr. Peltier has

held a Reactor Operator license at Big Rock Point since 1962.
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POWER GENERATION

Thermal Power Generated (Mwh,)
Gross Electric Power Generated
(MWhe(g) )

Net Electric Power Generated (Mwhe)
Hours Critical (h)

Hours Generator On-Line (h)

Report
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NE - 1
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240,287.
8. T5T .,

3,751.

Period

n

N

Total

To Date

12,194,476

3,885,350
3,680,070
68,664.8
66,882.3
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IV, SHUTDOWNS
A. TYPE - SCHEDULED
1. Unit Off Line - 11/1/73 0036
2. Unit On Line - 11/4/73 2339
3. Length of Outage - 95 Hours, 3 Minutes
4. Discussion - This was & scheduled outage to perform the

necessary semiannual license requiremente on the control rod drives.
Power descent was controlled and deliberate to a cold shutdown mode,
Big Rock Point established an international record for length of oper-
ation of a BWR facility without power interruption. The plant had been
in continuous operation since April 16, 1973 generating 198 consecutive
calendar days at a unit capacity factor of 90%.

B. TYPE - FORCED

1. Unit Off Line - 12/8/73 0600

2. Unit On Line

3. Length of Outage (Plant Still Shut Down at End of Reporting
Period) ‘

. Discussion ~ The unit was forced out of service due to a
packing gland leak on an instrumentation root valve. Off-gas release
rates were in the region of 10,000 uCi/sec (unit output was 53 MWe(g))
when the plant was shut down for repairs. The method of shutting down
was & controlled deliberate shutdown to & cold shutdown mode. Valve
packing was replaced; however, the outage schedule was extended to
repair the emergency condenser. For details, please reference Section
V G and VI A(5) of this report. At the end of the reporting period,
the unit wae off the line in the cold shutdown condition.
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V. BSAFETY-RELATED MAINTENANCE

Note: Dates contained in this section generally refer tc the weekly
period when the maintenance was performed.
A. REACTOR PROTECTION AND CONTRUL SYSTEM INSTRUMENTATION
1. Neutron Monitoring Channel No 1 - 11/29/73 - Upscale drift
in the output signal of this picoammeter was traced to defective contacts

in the picoammeter range switch. Immediate repairs consisted of exercising

the range switch between the "125%" and "Test Trip" poeitions to eliminate
resistance in the range switch contacts. BSubsequent repairs consisted of
the same action with the picoammeter removed from service so that more
switch positions (U4) could be "wiped." The contacts in the range switch
are in the feed-back circuit of the picoammeter and increas;d resistance
in the feed-back loop tends to increase picoammeter output. This switch
will be cleaned and inspected at the next refueling outage.

Failures of this type are considered to be within the design
limitations of the equipment. The Technical Specifications and plant
design provide for the temporary removal for maintenance of one power
range flux monitor from service without compromising safety.

2. Neutron Monitoring Channel No 2
a. 9/13/73 - The picoammeter for this channel was replaced

following reports of a rise in recorder trace level. The indication
was still present following picoammeter replacement and was traced to
the range switch for this channel. Exercising of the range switch
alleviated the problem. This switch will be cleaned and inspected
during the next refueling outage. Failures of this type are considered
to be within the design limitations of the equipment.

b. 12/31/73 - The high-voltage power supply for this neutron
monitoring channel was replaced with a spare unit following erratic flux
level measurement at the most sensitive positions of the picoammeter
range switch. Bench ‘< ting of the failed unit resulted in replacement
of three marginal electron tubes. This failure occurred while the
reactor was in "cold shutdown" for plant maintenance. Failures of this
type are considered to be within the design limitations of the equip=-

ment .




4. Neutron Monitoring Channel No 3 - 7/12/73 - The picoammeter

in this charnel was replaced with a spare unit on July 11 following
small variations of 2%-4% on the neutron flux recorder trace. Bench
testing of the unit removed revealed no problem and operation of the
channel remained normal. The problem is now attributed to the range
switeh feed-back circuit contact resistance (similar to that observed
in the other two power channels) and this switch will be inspected and
cleaned at the next refusling outage.

Failures of this type are considered to be within the design
limitations of the equipment. Technical Specifications and plant design
provide for the temporary removal of one power range flux monitor from
service without compromising safety.

4. Neutron Monitoring Channel No 4
a. 8/9/73 - The Log N-Period amplifier in this channel was

repaired following reports of erratic period measurement while at power.
Repairs consisted of replacement of a defective (gassy) electron tube

in the period amplifier circuit. This type of failure is considered to
be within the design limitation of the equipment. The Technical Specifi-
cations and plant c¢3sign do not require this instrument to be in service
when reactor power is above 5% of rated power.

b. 11/8/73 - The high voltage power supply for this channel
was replaced with a spare unit following system response failure during
instrumentation checkoff on November 3, 1973.

In performing the response check, it was noted that the
Long N-Period indicator readings would increase when the compensation
voltage was increased. This was first diagnosed as a defective chamber
and the chamber and coaxial cables from the chamber to the chamber drive
head were replaced. When this did not correct the problem, it was
determined that the high-voltage power supply was defective and the unit
replaced with the spare. Inspection of the defective power supply re-
vealed that the unit was connected as a positive-positive supply instead
of positive-negative as required. This unit was installed during a

previous failure on June h, 1973, while the reactor was at power and could

not be checked for chamber response.




As a result of this error, which has been discussed by

\

‘

the Plant Review Committee and reported an abnormal occurrence (AO=13~ }
73), appropriate steps have been taken to verify polarity of replacement

power supplies when normal testing methods are not possible. |

5. Neutron Monitoring Channel No 5 - 8/16/73 - The Log N-Period J

amplifier in this channel was repaired following reports of erratic

period measurement. Repairs consisted of replacement of a defective
electron tube in the period amplifier circuit. Failures of this type
are considered to be within the design limitations of the equipment.

The Technical Specifications and plant design do not require

this instrument to be in service when reactor power is above 5% rated

power.

|
|

6. Neutron Monitoring Channel No 6 - 12/13/73 - The coaxial

cable connector at the chamber location was repaired on this system

following response failure after plant shutdown on December 8. The

coaxial cable clamp on the chamber had loosened, placing strain on

the cable and allowing the center wire to withdraw. The connector was

repaired and the cable secured to preclude a future problem of this

nature. This type of failure is considered to be within the design

limitations of the equipment. Technical Specifications and plant

design provide for removal of one start-up channel for maintenance

during plant shutdown conditions.

7. Neutron Monitoring Channel No T - 12/31/73 - The high-voltage

power supply for this channel was repaired following loss of count rate
indication. Inspection of the supply indicated the voltage had dropped
to approximately 300 volts (normally 850). Repairs to the supply con-
sisted of electron tube replacement. This type of failure is considered
to be within the design limitations of the equipment.

Technical Specifications and plant design provide for removal
of one start-up channel for maintenance during plant shutdown conditions.

8. Reactor Protection System Sensors

a. 11/8/73 - Recalibrated the high reactor pressure scram

and high condenser pressure scram bypass sensors to & more conservative



set point. The high condenser pressure scram bypass sensors were found
to operate at a less conservative set point than required and were re-
portec as an abnormal occurrence (A0-12-73). The calibration of the
reactor steam drum low water level scram sensors and the high condenser
pressure scram sensors were checked at the request of the Operations
Department. All sensors checked normally and were within required
limits.

All testing of the sensors was performed with the reactor
in cold shutdown condition.

b. 12/13/73 - Calibration checks were performed on the high
condenser pressure scram bypass sensors to determine if any instrument
drift had occurred since prior calibration (11/8/73). All sensors were
within calibration specifications and operated normally.

Testing of the sensors was performed with the reactor in
cold shutdown condition.
B. RADIOACTIVE EFFLUENT MONITORING SYSTEMS
1. Air Ejector Off-Gas Systen
a. Maintenance Related to O0ff-Gas Jystem Integrity Testing
11/8/73 - Off-Gas Isolation Valve - The off-gas isolation
valve, CV-4015, was replaced with a newly procured valve designed to close

tightly enough to isclate the off-gas system. This work was performed with
the reactor in cold shutdown.

12/31/73 - Off-Gas System - The following components were
inspected and repaired with the reactor in the cold shutdown condition in

preparation for integrity testing of the off-gas piping:

(1) After Condenser Drain Isolation Valve, CV-4030 -
Inspection revealed scale on the valve internale and imperfect seating.
The valve was cleaned, the seat and disc were lapped, the packing was
replaced and the valve was test operated and returned to service.

(2) Air Ejector Off-Gas Drain to Radwaste Isolation
Valve, CV-4035 - Inspection revealed the valve seat and disc to be in
"fair" condition. The seat and disc were lapped and the valve was

test operated and returned to service.



b. 11/8/73 - 0ff-Gas Monitor
(1) Purge Valve Bypass - A bypass line was added around the
three-way purge valve (8V RL 25) to facilitate cleaning of this valve while
the plant was on the line.
(2) Purge Valve Repair - The three-way purge valve
(8V RL 25) and the two-way purge valve (SV RN 25) were disassembled and

inspected (both valves were quite scaly and dirty). The valves were
cleaned and reassembled and returned to service.

The work was performed with the reactor in the cold shut-
down condition.

¢. Off-Gas Filter Changes

11/8/73 - The off-gas filter and demister was replaced.

12/31/73 ~ The filter was replaced.

Both filter changes were made with the reactor in the

cold shutdown condition.
2. Stack Gas Radiation Monitoring System

a. 7/19/73 - Several components in this system were checked
following erratic operation of the single isotope channel. Replacement
of the differential discriminator provided some improvement due to a
higher output signal level. However, the major source of the problem
was discriminator shift on the log count rate meter. This was corrected
by recalibration of the discriminator. The coaxial cable between the
differential discriminator and the log count rate meter was also re-
placed with a new cable of shorter length to reduce signal attenuation.

b. T7/26/73 - The spare differential discriminators (2) were
bench tested and calibrated. E£everal marginal electron tubes were re-

placed and minor adjustments were performed on the regulated power sup-

plies and "E" dial span controls.
c. 9/6/73 - The differential discriminator in this system
was repleced with a spare unit following instability in the single iso-

tope channel. The instability was evident only during the daily cali-

bration procedure, at which time minor changes were required in the

detector polarizing supply to maintain system calibtration. Repairs to

the failed unit consisted of electron tube replacement.




d. 9/13/73 - The linear amplifier was removed and repaired

in this system following reports of erratic indication. Repairs consisted

of replacement of defective electron tubes and alignment following fail=
ure of the automatic scan feature.

The failures above are considered to be within the design

limitations of the equipment. Removal of this system from service is
permitted by the Technical Specifications provided repairs are made
promptly and the system is returned to service. The off-gas monitors
provide backup for this monitoring system.
3. Liquid Process Monitoring

a. 9/13/73 - Discharge Canal Liquid Process Monitor - The
linear count rate meter in this channel was replaced with a spare unit
following reports of full scale failure. Subsequent bench testing re-
sulted in repair of a defective internal power supply socket (broken

solder connection). A failure of this type is considered to be within
the design limitation of the equipment.

b. 10/4/73 - Canal Sample Pump - Failure of the canal sample

pump to pump design capacity was corrected by replacement of the pump
impeller and casing.

c. 12/6/73 - Discharge Canal Liquid Process Monitor - The
detector high-voltage supply cable for this channel was repaired fol-
lowing loss of reading on the linear count rate meter. This occurred
immediately after monthly detector calibration and was the result of
moving the detector during the calibration process. The high-voltage
connector was repaired and the system returned to service,

Removal of this system from service 1s permitted by the
Technical Specifications provided repairs are promptly made and the sys-
tem returned to service.
C. CONTAINMENT SPHERE ISOLATION SYSTEM
1. 10/18/73 - Sphere Ventilation System - Leaking fittings were
tightened in the nitrogen lines associated with SV 9152 in the emergency
operating system for the supply ventilation valves.

Performing leak tightness adjustmentes on low pressure gas
tubing fittings without removing the gas system from service is within

the scope of acceptable maintenance practices. This approach was util-
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. ized in this case and the safety of the sphere ventilation system was

therefore not compromieed.
D. EMERGENCY POWER SYSTEM
1. Emergency Diesel Generator
a, 10/4/73 and 10/11/73 - Investigation of a low battery
charger reading on the emergency diesel battery system disclosed in-

sufficient voltage and current output from the charger while on "fast
charge." This was corrected by replacement of the batteries and the
battery charger rectifier.

Plant operating requirements permit removing the emer-
gency diesel from service for periods in excess of 30 minutes with the
approval of the Plant Superintendent. In each of the cases noted above,
the Plant Superintendent's approval was obtained for removing the diesel
from service only for the time specifically required for final hookup,
troubleshooting and replacement, respectively.

b. 12/13/73 - The control panel indicating lights for this
unit were replaced with new sockets and lenses to improve reliability
‘ and visibility of alarm indication.

The original panel lamps were of three different
varieties, some of which had screw type bases and were susceptible
to vibration (and loss of indication). The new sockets have bayonet
bases and are sufficiently bright to be seen in most room locations.

The lamp sockets provide local alarm indication only
for a common trip and annunciator scheme on the diesel generator,
Replacement of the lamp sockets involved low-voltage wiring and no
special precautions were required to provide for reactor safety.

2, 125 V D-C Power System
a. 8/16/73 « A 2-1/2 amp d-c ground on the 125 V d-c motor

control center ground test station was eliminated by replacement of low
accumulator pressure scram unit No D1T7L.

b. 12/20/73 - Intermittent fluctuations and flickering of
the control room d-c emergency lighting disclosed the HGA relay contacts

in lighting panel 5L to be burned up. The contacts were replaced returning

the system to service.
. Continued availability of the battery system was assured
by removing the system from service only as required for replacement of

failed parts.
V-7



E. FIRE PROTECTION SYSTEM
1. Diesel Fire Pump - 10/18/73 - The starting batteries for the
diesel fire pump were relocated for safer accessibility.
The electric fire pump provided primary fire system supply
potential while the diesel fire pump batteries were relocated.
F. LIQUID POISON SYSTEM
12/20/73 - Investigation of air leakage from operator diaphragm
joint on poison system discharge valve CV-4020 disclosed inadequately
tightened flange bolts. The diaphragm was replaced as a preventive
maintenance measure and the flange bolte were properly tightened. This
maintenance activity was conducted with the reactor in cold shutdow1.
G. EMERGENCY CONDENEER SYSTEM
1. 12/13/73 - Emergency Cordenser - Hydrostatic testing of
both tube bundles in the emergency condenser disclosed an inability
of the north tube bundle to achieve test pressure. Investigation
disclosed three leaking tubes in this bundle. Dye-penetrant inspection
indicated the tube leaks to be in the seal weld joining the tube end to
the tube sheet. Upon disassembly of this tube bundle, the inlet-outlet

water box baf le plate was observed to be warped or bowed. The findings
of the inspection on the north tube bundle resulted in the decision to
conduct a similar inspection on the south tube bundle.
2. 12/20/73 - Further examination of both tube bundles disclosed
the required repairs to be as follows:
&, North Tube Bundle
(1) Modify inlet-outlet water box baffle plate.
(2) Repair three leaks and two indications at the
tube-to-tube sheet welds,
b, South Tube Bundle
(1) Modify inlet-outlet water box baffle plate.
(2) Repair eight indications at the tube-to-tube sheet
welds.,
Southwest Research was contracted to engineer and repair
the baffle plates while Consumers Power qualified procedures and e welder

to conduet the tube repair.
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3 12Z27Z7 - The old baffle plates were removed by air arc
from the north and south water boxes. The water boxes were ground out
and made ready for the installation of the new baffle plate. New
baffle plates were installed in both water boxes as described in Section
VI A(5) - Facility Change C-238.

L, Tube Sheet Welds - A mockup of the tube sheet was fabricated
with 1/4 inch 304 stainless steel overlay, 20 holes drilled and tubes
installed and welded, to qualify the weld procedure and then the welder

to that procedure.
5. 12/27/73 - Emergency Condenser Outlet Valve M0-7053 - The
valve was disassembled for inspection and nondestructive testing. The

gate and seals were cleaned and reground before reassembly. This in-
spection was required because of slight leakage experienced while con-
ducting the hydrostatic test on the tube bundle.

All repairs were made with the reactor in the cold shut-
down condition.

H., REACTOR CLEAN-UP SYSTEM
1. Clean-Up Pump

a. 9/27/73 - The clean-up demineralizer pump was replaced
during this report period due to failed windings. The replacement pump
had been completely rebuilt following & winding failure which had oc-
curred approximately one year prior to this date. The change out was
again performed in accordance with applicable Quality Assurance require-
mentz, The failed pump is scheduled for immediate replacement and a
facility change has been approved to convert the pump from a welded-in
installation to a flanged arrangement to simplify pump maintenance.
(Facility change work was not yet initiated.)

This work was performed during a period when the reactor
was in cold shutdown.

b. 11/15/73 - The failed clean-up system pump which wae re-
placed was completely disassembled and decontaminated. The pump casing,
bearing housings and end cover plate were salvageable and were returned
to the manufacturer for rebuilding. The rebuilt pump will be stored as

& spare.



I. PRIMARY COOLANT SYSTEM
1. Renctor Recirculating Water Pump

a. T7/26/73 - A leaking flexible cooling waterline to the

No 2 reactor recirculating water pump thrust bearing was replaced during

a8 load reduction this report period. The leak was caused by normal
deterioration of the flexible hose material.

This work was performed during a power reduction with
the No 2 recirculating loop isolated, thus assuring personnel and
reactor safety.

b. 8/16/73 - A failed flexible cooling waterline to the
3/L4 inch heat exchanger for the No 1 recirculating pump was replaced.

This work was likewise performed during a power reduc-
tion with the No 1 recirculating loop isolated.

2. Reactor Recirculation Pump No 1 - 11/8/73 - Consumers Power

Company Region Electric Laboratory replaced a defective thermal over-
current relay (149 ™C - X phase) in the No 1 reactor recirculation
punmp motor control scheme. The alarm setting on the defective relay
could not be properly adjusted to the required setting.

The relay was replaced while the plant was in cold shutdown
for other testing.

J. CONTROL ROD DRIVE SYSTEM
1. Control Rod Drive Pumps (CRD)
a. 8/23/73 - Improper operation of the CRD pump discharge

low-pressure alarm was traced to a plugged reference line to the switch.
The line wasg dismantled, flushed and returned to service.
The repair was made during reactor operation with the

CRD system at operating pressure, However, the reference line provides
sensing for alarm and indication only and had no significant effect on
plant operation ag backup indication of the CRD discharge pressure is
available,

b. 9/27/73 & 10/L/73 - Investigation of pressure pulsations
on the No 1 CRD pump disclosed that one discharge valve seat and one

suction valve seat were cocked in the pump casting allowing leakage




between the casting and valve seats. The gouged out areas of the pump
casting were repaired with Devcon Plastic Steel and the valve reseated.

The above repairs on the CRD pumps were made with the
reactor at power. One of the two CRD pumps may be removed from service
and still maintain normal operational status.

2. Control Rod Drives and Instrumentation - 11/8/73 - The

following repairs were made to the CRD position probes:

C-4 - Aligned "02" switch position.

C-5 - Replaced a defective reed switch for the "03" posi-

tion. The reactor was in the cold shutdown condition during the
above probe repairs.
3. Control Rod Drive Scram Accumulators
a, 7/26/73 -« E<4 Accumulator - A failed gas side accumulator
burst disc was replaced on the E-4 CRD accumulator. Failure was determined

to be due to gas erosion.

b. 8/9/73 - E-3 Accumulator - The nitrogen O-ring seals on
CRD E-3 accumulator were replaced to stop leakage.

e. 8/30/73 = C<4 Accumulator - A leak from the joint between
the accumulator halves was corrected by replacement of the O-ring and
backup rings utilized at that point.

d. 8/30/73 - Replaced a defective gauge on C-4 accumulator
following reports of false readings during charging of this accumulator.

e. 9/13/73 - D=4 Accumulator - A leak from the joint between
the accumulator halves was corrected by replacement of the O-ring and
backup rings used as seals at that point.

f. 9/27/73 = A=k Accumulator - Leakage from the A-l
accumulator was corrected by replacement of seals between the accumue
lator halves,

g. 12/20/73 = F=2 Accumulator - Leakage from the F-2 accumu-
lator was corrected by replacing the bladder and the O-rings and backup
rings on both the water and gas sides of the accumulator.

The above repairs were conducted with the reactor at oper-

CRD scramming comes from the reactor vessel. Thie design feature permits
repair of an accumulator without affecting reactor safety.

ating pressure. Under these conditions, the primary hydraulic source for '
4
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In each case, only one accumulator was removed from service
and only for the time required to perform the corrective maintenance.
3. Accumulator Drain Valves
a. 8/30/73 - C-4 and C-5 Accumulator Drain Valves - Leaks

from the waterside drain valves were repaired by relapping the valve
discs and seats.

b. 9/13/73 - D=k Accumulator Drain Valve - Leaks from the
waterside drain valve were repaired by relapping the valve disc and
seat,

The above repairs were made with the reactor at operating
pressure. Under these conditions, the primary hydraulic source for
CRD scramming comes from the reactor veesel. This design feature per-
mits repair of an accumulator without affe.ting reactor safety.

In each case, only one accumulator was removed from service
and only for the time required to perform the corrective maintenance.

L. CRD Pump Relief Valves

a. 7/12/73 - Control Rod Drive Pumps - Excessive leakage
from the No 1 CRD pump relief valve necessitated its replacement with
& rebuilt valve. The newly installed valve was set to relieve at

1900 peig.

b. 10/25/73 - Control Rod Drive System - The No 2 CRD
pump relief valve was replaced due to excessive leakage.
¢. 11/18/73 - No 1 CRD Pump Relief Valve - The valve was
repaired and reset due to excessive leakage.
K. FEED-WATER SYSTEM
1. Reactor Feed Pumps - 12/13/73
No 2 Reactor Feed Pump - Failure of the pump to start

through use of the control room hand switch resulted in the following
inspections:

a. Control Circuit - The feed pump breaker was tested and
cleaned. Inspection revealed the trip coil linkage to be binding slightly
preventing resetting of the coil after a pump trip.




b. Auxiliary 0il Pump - Indications of low after-filter
discharge pressure (8.5 psig) on the No 2 auxiliary oil pump were
corrected by readjusting the relief valve to relieve at 10.1 psig
(approximate correct setting). Low discharge pressure prevented the
associated pressure switch from closing, completing the feed pump
start circuit.

Either of the conditions in a. or b, above would have pre-
vented the pump from prcperly starting. Corrections of these problems
have returned the No 2 feed pump to service.

The above repairs were made during the forced outage of
12/8/73, during which the plant was in the cold shutdown condition.

L. STEAM DRUM
l. Steam Drum Level Sensing Root Valves
a. 11/8/73 - Minor leakage from the steam drum east end

level element bottom reference line valve was corrected by tightening
the packing.

b. 12/18/73 - The failed packing on the east end instrument
root valve was replaced, restoring the instrumentation system to service.
The west end instrument root valve packing was also replaced as a pre-
ventive maintenance measure.

The above maintenance activities were performed with the

reactor in cold shutdown and the steam drum drained.
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vi. € 18 IMENTS
A. FACILITY CHANGES PERFORMED PURSUANT TO 10 CFR 50.59
1. Facility Change C-214
Thie change added sealing water to the shaft seal on the diesel

generator cooling water pump. The seal water system utilizes a head

tank supplied from either the service water system or the diesel gener-
ator water pump. The head tank will provide 1 gpm water at approxi-
mately L.4 psig for 24 minutes which will be adequate to provide sealing
water to the pump shaft seal until the diesel is started. The L.l psig
seal water pressure will be sufficient to permit early detection of

pump shaft packing problems and eliminate pump failure due to packing

air leakages. The addition of the seal water system does not consti-
tute & change in the designed function of the diesel generator as de-
scribed in the FHSR and the Technical Specifications; nor is the designed
safety of the diesel generator impaired since the seal water system will
assure adequate cooling of the diesel through proper functioning of the

water pump.

2. Facility Change C-228
This change covered the plugging of the drain line from each

reantor feed pump base. The original deeign provided for draining of
accumulated waste (0il and/or water) to either the redwaste or turbine
sumps. Valves were provided to close the drains off entirely or to
divert the flow to either of the sumps mentioned above. During normal
operations, these drain lines were valved closed. When they were used,
they drained accumulated waste from the pump bases to the turbine sumps
and from there to the clean waste receiver tanks. The use of these
drains thus provided the potential of introducing oil into the clean
waste system. BSince the normal accumulation of waste on the pump bases
is of a small enough volume to allow easy removal by hand, the potential
of introducing cil into the clean waste system was eliminated by plugging
the drain lines. A safety evaluation determined that thie change did
not constitute a change in the designed function of the feed pumps as
described in the FHSR and the Technical Specifications; nor is the de-
signed safety of the feed pumps impaired since accumulated waste cennot
enter into the feed pump mechanisms or the components of any other

equipment in the viecinity.
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3. Facility Change C-230
This change facilitated construction of & 12-foot diameter

by 20-foot high tank for storage of radioactive materials removed from

the spent fuel pool while it was being relined. Safety analyses pur-
suant to 10 CFR 50.59 were conducted to examine the effects of flooding
end exposure should the tank rupture. The analyses assumed complete
tank rupture and concluded: (1) there would be no additional hazards
to safety related equipment if the tank contents were limited to 1217
cubic feet of water; and (2) the resultant exposures at the nearest
site boundary would remain within applicable requirements if the field
at the top of the tank were limited to 10 R/hr. Since these criteria
established that failure of the tank would not present a significant
change in the hazards considerations described or implicit in the FHER,
the tank was so utilized.
L, Facility Change C-231
This change facilitated the addition of a bypass line around

the three-way air purge valve on the off-gas monitoring system. The
bypass line will allow inspection or repair of the three-way valve
during normal plant operation. (In the past, the effectiveness of
purge in removing excess moisture has been hindered through the intro-
duetion of dirt into the three-way valve.)

A safety evaluation concluded that this change does not consti-
tute a change in the designed function of the off-gas monitoring system
as described in the FHSR and the Technical Specifications; nor is the
designed safety of the system impaired since malfunctions can now be
quickly corrected.

5. Facility Change C-238

The change replaced the original baffle plates on the emer-

gency condenser inlet-outlet water boxes. The original baffle plates
had been warped in service and were replaced with the following re-
design: FEach new baffle plate consiste of & center section which is
bolted to a narrow ledge welded horizontally around the three interior
sides of inlet-outlet water box; and, which when in position on the

tube bundle butte up against a fourth ledge welded horizontally to the




tube sheet. The redesign of the baffle plates considered flow induced
and thermal response loadings on the plates and bypass flow around the
plate (the fourth ledge replaced a flexitallic gasket on the original
design). The new design concluded that the flow induced loading and
the bypass flow to be relatively insignificant and the highly flexible
design of the new baffle plates to adequately withstand the thermal
response loadings. It wag thus concluded that the baffle plate modi-
fication does not constitute a change in the designed function of the
emergency condenser as described in the FHSR and the Technical Specifi-
cations; nor is the designed safety of the system impaired since the
new baffle plates will withstand the loadings imposed during the in-
tended service. In support of these conclusions, & baseline test of
the emergency condenser north tube bundle will be conducted when the
system is returned to service.

B. TESTS PERFORMED PURSUANT TO 10 CFR 50.59(b)

1. Liquid Poison System Explosive Valve Firing Circuits
a. 11/8/73 - During the scheduled shutdown for semiannuzl

testing, the firing circuits were tested for operability utilizing 2-
aempere fusee in place of the explosive valves. The test failed due to
the incompatibility of the test equipment with the circuit design. Fur-
ther test results are described below.

b. 12/20/73 - Component checks and operability tests were
performed following plent shutdown. Resistance measurements indicated
that no problems existed in the relay contact surfaces or fuse clip
resistance,

Firing tests were performed using various size fuses in the
explosive valve test d~vices (simulators). Firing with the 2-ampere
fuses was marginal as & time lag is encountered upon firing (the paral-
lel 2-ampere fuses approach total circuit current capability).

Firing with the l-ampere fuses waes acceptable. The total
time required to open all fuses was 0.19 second (including time re-
quired for control relay closure).

Firing with the 0.5-ampere fuses was nearly instantaneous,

The total time required for fuse opening was approximately 0.070 second,
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ineluding the 0.050 second required for relay closure. Firing of the
l-ampere ruses indicates the circuit is reliable in meeting the l-ampere
meximum firing current criteria of the explosive valvzs.

e. 12/27/73 = In order to verify en adequate safety margin
above the l-ampere maximum firing current criteria of the explosive
valves, an operability test using l.5-ampere fuses was performed on
thies system on December 22. All circuits worked as designed and the
total firing timee for Circuite A eand B were 0.550 and 0.650 second,
respectively.

The reactor was in cold shutdown during all testing on the
voison system and no additional precautions were required to provide for
reactor safety.

All tests were performed using approved written procedures.
Prior reviews of these procedures were performed to ensure that these
tests were consistent with Technical Specifications and did not involve
an unreviewed safety question per 10 CFR 50.59.

2. BSteam Drum level Tests
a. 7/25/73 - A special test was conducted to determine if

variable reactor recirculation pump flows could affect steam drum levels
at evither end. The test results showed that there had not been any
subtle or small changes in relative pump flows which would account for
the change in drum tilt over the past years.

b. 210/31/73 - A special test was committed to in order
that date may be gathered to evaluate any change in the reactor steam
drum tilting phenomena as & function of power. ESteam drum elevations
were measured for both ends of the drum at power levels of 10 MWe(g),
30 Mie(g), 50 MWe(g) and 70 MWe(g). There was little noticeeble change

over the full range of power settings. The data are tabulated below:

Yarway Bailey
Plant West Fact Fast West
Qutput REOCA RE20A REOGB REZ0OE Recorder Indicator
6Y Mie(g) +3 +3 0 -1 0 +L
50 MWe(g) +3 +2.5 0 -1 0 +h
30 MWe(g) +3 +3 0 -1 0 +k
10 MWelg) +3 +2.5 0 -1 *.9 +3



This test will continue to be run at regular six-month inter-
vals to verify the posture of the drum.

This test was performed using approved and written procedures.
A prior review of this test determined that this test war consistent
with Technical Specifications and did not involve an unreviewed safety
question per 10 CFR 50,59.

3. Reactor Recirculati Interl ts
11/3/73 - A special test was conducted to fulfill the oper-

ating requirements of Technical Specifications, Section 6,1.5(q). The
logic associated with the pump starting circuite with the various set-
tings of the valving was checked. AJl systems logic checked out as
required. One deficiency, the annunciator on No 2 recirculating "pump

"

trip," did not elarm. The circuit was repaired and test-operated satis-
fartorily.

In conjunction with the above tests, the valves (pump suction,
pump discharge and discharge bypass) were timed over their entire open-
ing and cloeing strokes. The pump discharge valves were found outside
the limite specified in the Technical Specificatione as indicated in
our letter to the AEC dated December 6, 1973. The gear train ratio
in the limitorgue valve operators will be modified to bring the timing
within limits.

This teet was performed utilizing an epproved written pro-
cedure. Prior review of this procedure indicated that it was consise-
tent with Technical Specifications and did not involve an unreviewed
safety question per 10 CFR 50.59.

L, 0Off-Cas Isolation Valve Tests

12/29/73 - A special test was run following the installation

of & new off-gas isolation valve. The purpose of the test was to de-
termine the integrity of the off-gas piping system and to verify the
holdup line volume., The initial test of the system showed leakage in
the region of the absolute filter and the off-gas isolation valve.
Following repeirs (see Maintenance Section of this report), the integ-
rity of the system was verified with a static holding test.

The volume of the system was also calculated to be as designed.

At the close of the report period, isolating tests of the off-gas system
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V1i. RATCACTIVE EFFLUEN. RELEASES
A. INTRODUCTION
Releases of radioactive material both to the atmosphere and

Lake Michigan from January 1 to December 31, 1072 q4ere well within the

facility-licensed limits and the AEC's reg dtions, particularly Title
10, Code of Federal Regulations, Part 20,
B, GASEOUS EFFLUENT
Gasdous relesiwe tu the atmos Hwere tosmled 224,500 curies of

fission and activation gases. This correspords to .17% of the licensed

te.finical specification limit of 1 Ci/s. Parti'slate releases totaled

0.37 curie vr 0.87% of the licensed limit while halogen releases were

measured *.: be 4.7 curies or 27% of the licensed limit. #*Gross alpha

measarement:s on the particulate filter revealed thav the release of

alpha emitting nuclides totaled 1.6 x ZLO'-6 curies,  The tritium re-
leases for the period totaled 85 curies of 7 x lO-U% ¢of limit based

upon meteorological dispersion to the point of max’aum ground concentrea-

. tion,
1. Gaseous Effluent Ceiculational Me'tnods
A sample of off-gas is obtained weekly duiivig power operation

and analyzed by gamma spect:umetryy for *¥gix noble gas radionuzlides.
Basad upon the mixture of ‘%ile six nuclides, a stack release rate, which
includes a total of 22 noble g.& radionuclides, is determined. The
stack release rate is “use’ on a ‘O-minute holdup time for off-gas

plus a 1% con“ributior from “he turbire sealing steam system utilizing
a 2-minute holdup. The 1% turbine sea! contribution has th~ same dis-
tribution of nuclidee ar the 5ff-gas corrected for a Z-minute decay

period. This is reflected in the monthly totals shcm ‘n Appendix A.

*Dn. ¢ uncertainties ‘r iodine collection efficiencies for various species
a1 ' potential sample iine plateout, the measured values will be arbitrarily
tripled for reporting purposes. A detailed study is currently being made
to empirically quantify (and significantly reduce) the appropriate correc-
tion factor.

**The six nuclides are: Kr-85m, -87, -88 and Xe-133, -135 and -138,
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Activation gas releases are composed primarily of N-13. The
rate of release ig power-level dependent and is incorporated in the
total monthly releases shown in Appendix A.

Particulate and hslogen releases to the atmosphere are measured
by counting particulate and charcoal filters weekly. These filters col-
lect stack effluent continuously et a rate of 3 cubic feet per minute.
Determination of release rates in this manner assumes radioactivity is
continually being deposited uniformly throughout the week on the filters
and, hence, a decay correction to the time of analysis is applied, de-
pending on the half-life of the nuclide observed.

Table 1, Appendix A, has been revised since the last Semi~
annual to properly distinguish between total particulates released and
gross beta activity on the particulate filters and to correct an error
in the reported percent of Technical Specifications limit for particulate
releases. (See footnote Table I, Appendix A.) The net beta activity,
as now reported in Appendix A, represents the unidentified portion of
the total activity present on the particulate filters (ie, gross beta
activity minus the identified isotopic activity). Unlike the individual
isotopes, the net unidentified beta activity, due to the lack of a
known half-life, has not been corrected for continuous deposition and
decay.

Tritium releases to the atmosphere are calculated, based upon
measurements made in the primary coolant and containment air and using
identical concentrations for all releases as follows:

a. Off-Gas - A flow rate of 10 c¢fm containing 90% radiolytic
gag by volume at primary coolant tritium to hydrogen ratio and at 100%
relative humidity is used to determine tritium releases both in vapor
and molecular form,

b. Turbine Sealing Steam - The measured flow rate at 100%
relative humidity and primary coolant tritium to hydrogen ratio.

¢. Containment Ventilation - The measured flow rate and
measured containment building tritium concentraition.

The results of these calculations ar« also shown in Appendix A.

—



C. LIQUID EFFLUENTS

Liquid waste releases totaled 2.65 curies of radioactive
material. This release corresponds to 3.1% of Technical Specifications
limits. Additionally, 19.7 curies of tritium were released correspond-
ing to 0.006% of 10 CFR 20 permissible concentration in the discharge
canal.

1. Liquid Effiuent Calculational Methods
The release pathway to Leke Michigan for all liquid effluents

is through the plant's condenser circulating water discharge cansl. A
flow rate of 49,000-53,200 gpm dilution for liquid effluents is obtained
through the use of the condenser circulating water pumps, two at 24,500
gpm each and house service water pumps, two at 2,100 gpm each.

FEach collected tank of liquid is sampled, analyzed for radio-
active content, and discharged at a controlled rate to assure that
permissible concentrations are not exceeded in the canal prior to dilu-
tion in Lake Michigan during the time of discharge. Each sample is
analyzed by gamma spectrometry to identify as many of the component
nuclides as possible. (See Appendix B for results.) Permissible con-

centrations in the canal are determined from the following:
Cii
fjﬁ?E; =1
where Ci is the concentration of the ith isotope in the canal at the
given concentration measured in the tank diluted by the known canal
flow rate.

Those isotopes not identified by gamma spectrometry but
measured by a gross beta analysis are presumed to be Sr-.. and released
on that bagis. Periodic samples of the batches are then sent to the
radiological environmental contractor and analyzed for Sr-90 and Sr-89,
From concentrations of 8r-90 and Sr-89 found in the batches, the total
curies released of these two isotopes is calculated and used in cal-
culating the percent of applicable limit in Appendix B. The remaining
unidentified isotopes are assigned an MPC of 3 x 10-6 » Ci/ml per
10 CFR 20. Tritium released are based on average concentratious in

both "clean" and "dirty" waste tanks.
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B ik 28 A
SOLID WAST!?

A total of 11,583,948 curies of radicactive material was
shipped off site during the period covered by this report. Of the
total, irradiated cobalt accounted for 11,000 curies, spent fuel

11,561,575 curies and solid radwaste 11,373 curies. See Appendix C.

’
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VIII. ENVIRONMENTAL MONITORING

A. ENVIRONMENTAL SURVEY

Environmental levels of radiocactivity as found in the vicinity
of the plant were composed almost entirely of naturally occurring radio-
active materials. In the vicinity of the circulating water discharge
canal, radioactive material of plant origin was found. These materials
occurred primarily in aquatic organisms. The levels of radiocactive
materials, however, were extremely low and are of no significance to the
health and safety of the organisms or the public. Further, the levels
of radiocactive material found in the resident biological community are
consistent with levels found in previous years and show no upward trend.

The environmental surveillance program includes continuous
sampling of air for particulate and halogen activity at seven locations
including background sample locations at Traverse City and Boyne City,
Michigan, about 50 miles south-southwest and 20 miles southeast of the
plant, respectively, to determine increased concentrations, if any, of
radioactivity of plant origin.

In addition, film badges and thermoluminescent dosimeters (TLD),
placed at each of these locations plus six additional locations on the
site property boundary, measure direct dose in the enviromment. Average
monthly doses at the site, inner ring and background stations are com-
pared and any difference, at the 9% confidence level, is reported using
standard "F" and "t" tests. The results of these dosimeter analyses are
given in Appendix D. While all the dosimeters record doses from natural
occurring sources, the dosimeters on site can also be expected to re-
ceive doses from not only the plume but direct radiation from the plant.
The site dosimeters showed, on an average, 0.74 + 0.31 mR/mo above the
background station dosimeters. During the same period of time, the inner
ring of dosimeter stations did not show a dose rate above the background
station dosimeters.

Air samples gathered continuously and analyred weekly at the
stations shown in Appendix D showed no difference, at the 95% confidence
level, in the level of radicactivity measured at those stations close to

the site and those remote from the site. Both particulate filters and
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. carbon cartridges are used to measure potential concentration of radio-
active materials resulting from plant operations. From the known
meteorological dispersion conditions, the following maximum concentra-

tions can be calculated:
Particulates (May) (1.2 uCi/s) x (0.013) x (5.0 x 10'1h s/cm3)

7.8 x lO"16 uCi/em3

L]

*Halogens (March) (1.2 uCi/s) x (1.32) x (5.0 x 10-1h s/cm3)

7.9 x 10'lh uCi/em3

¥Reflects measured values multiplied by three.
These compare to the minimum detectable activity values and

normal background concentrations as follows:

Maximum Calculated Minimum Detectable Normal Background
Release Concentration uCi/em3  Activity uCi/em> Activity uCi/em3

Particulate 7.8 x 10716 1 x 10714 7 x 10-1¥4

. Halogen TH % 10-}’4 2 x 1013 -

Hence, the negative data obtained in the program was expected.

Also, at the Big Rock Point Plant, daily composite condenser
circulating water inlet and canal water discharge samples are taken
and analyzed for radicactive content. In addition, a monthly composite
of these samples is analyzed for radiocactive content. These results are
shown in Appendix D. Additional aquetic samples are taken and analyzed
during the summer growing season and these results are also tabulated in
Appendix D.

Based upon the liquid release of 2.06 curies of radicactive
material (lese tritium and noble gases) which results in an annual aver-
age concentration in the discharge canal of 2.0 x 10‘8 uCi/ml, the
analysis of discharge canal water should indicate an increase of radio-
active material in discharge canal water samplee since the minimum
detectable activity for gross beta measurements is about 5 x 10'9 uCi/ml
or about four times lower than the average concentration discharged.

The results shown plotted in Appendix D indicate an average of about
‘ (1.2 + 0.94) x 10-8 uci/m1 for the year, which is in close agreement

with the calculated concentration.
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B, ENVIRONMENTAL DOSE CALCULATIONS
Levels of radicactive materials in envirommental media indicate
that public intake is well below 5% of that which could result from
continuous exposure to the concentration values listed in Appendix B,
Table II, 10 CFR Part 20.
1., Atmospheric Releases
In order to predict potential radiation doses resulting from

gaseous releases, envirommental transport and uptake factors must be known.
A confirmation of these calculated doses is attempted then by measuring
levels of radioactive materials in the plant's envirommental surveillance
program.

Currently, a computer model is used to calculate radiation
Gose resulting from plant releases of noble gases. The integrated
population dose, out to 50 milee, for 1973 is shown on the following
page. The computer model utilizes the following:

a. X/Q values for the five sectors are averaged over both
stability class and wind frequency.

b. Doses are calculated for each of the 22 noble gas radio=-
nuclides and daughter products based on individual decay energies., Total
dose is then the summation of the individual nuclide contributions,

¢. The 1973 population is estimated from the 1970 Census of
Population on a township basis corrected by the census-determined State
of Michigan growth rate of 1.3% per year and includes transient popula-
tion as 1/L residents. The total estimated 1973 population resides 24
hours per day all ycar at the same location.

d. The actual mixture found during the weekly offegas analysi:
is used for that week's releases and the total release is further corrected
by daily measurements of off gas.

e. Site boundary doses are finite cloud shine doses. Semi-
infinite cloud geometry is utilized to calculate doses after the
plume reaches ground level,

f. No credit ies taken for the meandering of the plume before

it reaches the different annuli.
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The maximum calculated radiation dose at the site
boundary resulting from noble gas releases was 7.5 milliRems. The
integrated dose to the population out to 50 miles was 6.0 person-
Rems.

Doses from particulate, iodine and tritium releases
as shown in Appendix A were negligible compared to that received from
noble gases due to the conservative limits in the plant Technical
Specifications.

2., Liquid Releases

In order to predict potential radiation doses resulting
from the 1liquid releases, environmental transport and uptake factc:s
imist be known. A confirmation of these calculated doses is then
attempted by measuring levels of radioactive materials in the plant's
environmental radiation surveillance program.

The nearest municipal drinking water supply intake is
located in Charlevoix, Michigan, which is generally upstream of the
prevailing current {low in Lake Michigan at tlis location. However,
since current patterns dc occur that could, at times, carry the dis-
charged water in the direction of Charlevoix, population dose based
upon this flow is calculated in the next section of this report. A
conservative dilution factor of 800 is taken from the point of dis-
charge to the city of Charlevoix based upon the report, "Big Rock
Point Hydrological Survey, Great Lakes Research Division, University of
Michigan, Special Report No 9," by John C. Ayers, i961.

In addition, the population dose is calculated to the entire
population which receives ite drinking water from Lake Michigan, based
on a uniform concentration, resulting from plant releases, throughout
Lake Michigan. Also, radiation dose to human populations can occur as
& result of plant releases through the consumption of fish caught in
Lake Michigan,

Utilizing the measured values of radionuclides released as
shown in Appendix B, the following formula, and the standard man model

3
drinking water doses can be calculated as follows:
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Di stance
(Miles)

CAILCULATED RADIATION DOSFS FROM GASEOUS RELEASES

January 1, 1973 to December 31, 1573
(Person-Rems)

Sector

n

w

4

Total

1.2
Population
Population Dose

2=3
Population
Population Dose

E_L
Population
Population Dose

L_z

Population
Population Dose

1
opulation Do

172]
o

10-20
Population
Population Dose

20-30
Population
Population Dose

30-40
Population
Population Dose

4050
Population
Population Dose

0-50
Population
Population Dose

ite Boundary

a
8it
Dose (Rem)

O =

.019

26L
C.2h

0.1k4
e 1o BLo doe 4
’."1
0.14

h(.790

0.14

Qe AL
, 6

2.17

6.5x10

10
0.013

51
0.048

7.5%x10°°

s
0.067

0.032

)

7.2%x10"

98
0.086



U

. 8 e
&~ﬁ552 (Limiting Dose Rem/Yr)

D& =

where: D, is the individual dose in Rem/yr,
Ci is the Average concentration in Lake Michigan of the individual
nuclides measured, in uCi/ml,
MPC is the concentration of each nuclide measured required to
produce the limiting dose at continuous intake in uCi/ml

and limiting dose is the dose produced at continuous exposure

to MPC concentrations.

In calculating ingestion dose from the consumption of fish,
an equation similar to the one used for drinking water dose is used
except that a standard daily diet of 50 grams of fish flesh is used in
contrast to the 2,200 ml of fluid consumed daily by the standard man.
This, in effect, alters the MPC{ by 50/2,200 or 0,0227.

The calculation of individual doses, both from drinking
water and consuming fish, are per the previous formula while integrated
population doses in man-Rem are calculated utilizing the following
parameters:

a, For drinking water, the individual doses are summed over
the entire population that receives its drinking water from Lake Michigan
with discharge canal flow appropriately mixed with the lake. This is
approximately 10 million people of which approximately 7 million reside
in the Chicago metropolitan area.

b. The population dose due to drinking water to Charlevoix
residents is based on & population of 3,500 people.

¢. *For fish consumption, the average concentration in Lake
Michigan water, resulting from plant releases, is used with a bioaccumu-
lation factor to determine the average concentration in fish.

d. Fish do not reside continuously in the discharge canal
but migrate. This can be seen in the following table which compares

the fish consumption dose based on the discharge canal water concentration

*ERG Special Report No 2, "Trace Element Distributions in Lake Michigan
Fish: A Baseline Study With Calculations of Concentration Factors and
Equilibrium Radioisotope Distributions," March 1973,

VIII=6



and the appropriate reconcentration factors to the fish consumption dose
calculated from actual concentrations in fish caught in or near the dis-
charge canal.

Population doses based upon drinkirg water from the Charlevoix
municipal system were 0.05 person-Rem and total Lake Michigan drinking
water consumption population dose was 1.9 person-Remg. The consumption
of all of the Lake Michigan fish harvested resulted in a population
dose of 0.37 person-Rem.

As a measure of total environmental impact, the radioactive
liquid releases from the plant are averaged over the entire lake and
then used to determine the population dose from fish caught through-
out the entire lake and total water consumed from the lake.

Both of the dose calculations are conservative in that:

(1) Equilibrium is not obtained in the human body for
most isotopes released.

(2) No credit is taken for precipitation and deposit
in sediment or uptake by life forms other than fish which are seen to
occur by the data shown in Appendix D.

(3) No credit is taken for radiocactive decay which for
I-131 is significant.

Resulte are shown in the following tables.
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Occupational

1.2.2.1.2.a(1)(h

Number of Persons Within Exposure Range

C1729/73

mRem Dose 1/ 2/13 =
0-100 *Maint 3 Oper 8
' } Bupv 15 Tech 7T
o rd
o Others 12
101-500 ¥Maint Oper 11
3 Supv 4 Tech 2
7 © Others 5
501-1250 , ¥Maint Oper O
o LW
Supv Tech 1
g.15 ¢
AR B Others
1251-2500
)
Total Number
of Pecple Badged 79
mRem Doge 9/2L/73 - 10/28/13
0~-100 #Maint 5 Oper 8
il Supvn 16 Tech 5
IRL Others 22
101-500 *Maint 8 Oper 7
s Supv 3 Teoh 3
e Others 10

o

Others include office secretaries, General Office personnel,

1/30/73 - 8/26/13
Maint 5 Oper 8
Supv 16 Tech €
Others 15
Maint 6 Oper 6
Supv 3 Tech @
Others 0
Maint 3 Oper 5
Supv 0 Tech 2
Others O

7
10/2 - 11/2
Maint 2 Oper 10
Supvn. 16 Tech 5
Others 30
Maint 8 Oper 8
Supv 3 Tegh 1
Others 11

sure

8/27/13 - 9/23/13

Maint 3 Opexr T
Supv. 16 Tech 5
Ot aers 24
Maint 2 Oper L
Supv 3 Tech 3
Others 8
Maint 6 Oper T
Supv 0 Teeh 2
Others O
Maint 1 Oper 1
Supv 0O %Tech ©
Others

92
11/26 - 12/30
Maint e  Dper 10
Supv 15 Tech: 2
Others 18
Maint 8 Oper 8
Supv 1 00 T
Others 17

contract personnel,

vendors, plant guards, information center personnel, Region repairmen other than
from Traverse City and visitors.

*Maint includes Region repairmen from Treverse City.
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Occupational Ex
(7.2.2.1.2.a(1)(h

Number of Persons Within Exposure Range

mRem Dose 1/ 2/13 - “1/29/13 1/30/73 - 8/26/13
0-100 *Maint 3 Oper 8 Maint S5 Oper 8
i o Bupv 15 Tech T Supv 16 Tech 6
ot
.10 Others 12 Others 1%
101-500 *Maint 9 Oper 11 Maint 6 Oper 6
~'1 Supv 4 Teech 2 Supv 3 Tech 2
4 © Others 5 Others O
501-1250 , *Maint 2 Oper 0 Maint 3 Oper
- g
2 f’ ¢ Supv Tech 1 Supy O ‘Tech 2
?f' 3 i Others Others 0
1251-2500
as
Total Number
of People Badged 79 T7
mRem Dose _9/24/13 - 10/28/13 10/2 - 11/2
0-100 *Maint 5 Opesr 8 Maint 2 Oper 10
P ¥
=k Sapv 16 Teca:r 5 Supvn 16 Tech 5
},!é' Others 22 Others 30
101-500 *Maint 8 Oper 1 Maint 8 Oper 8
T Supv 3 Tech 3 Supv 3 Tech 1
J Others 10 Others 11

sure

)y
{ ja e
. G217
K

8/21/13 - 9/23/13
Maint 3 Oper T
Supv. 16 Tech 5
Others 2k
Maint 2 Oper
Supv 3 Tech 3
Others B8
Maint 6 Oper T
Supv 0 Tech 2
Others O
Maint 1 Oper 1
Supv 0 Tech O
Others

92

11/26/73 - 12/30/13
Maint 2 Oper 10
Bupv 15 Tech: 2
Others 18
Maint 8 Oper 8
Supv 1 Tesh 1T
Others 17

Others include office secretaries, General Office personnel, contract personnel,
vendors, plant guards, information center personnel, Region repairmen other than
from Traverse City and visitors.

#Maint includes Region repairmen from Traverse City.
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Number of Persous Within Exposure Range (Contd)

mRem Dose 9/24/73 - 10/28/13 10/29/173 = 11/25/13 11/26/13 - 12/30/13

501-1250 ®Maint 3 Oper 3 Maint 1 Oper 10 Maint S5 Oper ©
I WC,‘f Supv 0 Tech 2 Supv 0 Tech 2 Supv 1 Tesh 1
b Others 5 Others U Others 13
1
1251-2500 Maint O Oper O Maint O Oper ©
Sﬂf'1 57 Supv 0 Tech 2 Supv 1 Tech 0
(5! Others 2 Others 10
Total Number
of People Badged 100 105 119

The number of persons that received more than 2500 mRem during 1973 was

33 and the major causes were as follows:
‘ Lining of the spent fuel pool with stainless steel.

2. Refueling shutdown.

Head removal and replacement.

Steam drum spool piece flange.
Insulation removal and cleanup.

Weld inspection.

Clean~up demineralizer drain valve.
Changing of rod drives.

Recirculating pump overhaul.

Primary leak detection system.
Limitorque motor operator adjustment.

ORS00 0 R

3. Routine maintenance.

Routine plant surveillance and inspection.

Others include office secretaries, General Office personnel, contract personnel,
vendors, plant guards, information center personnel, Region repairmen other than
from Traverse City and visitors.

#Maint includes Region repairmen from Traverse City.
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X. RADIOACTIVE LEVELS IN PRINCIPLE FLUID SYSTEMS

Minimum Aversage Maximum
A. Primary Coolant
(
Reactor wWwater Filtrate a) - -2 -1
1uCi/ml a5 % 30 9.9 x 10 " B.S % L0
{o

Reactor Water Crud‘c) o3 -1 -1
nCi/ml/Turbidity Unit 2.9 x 10 1.0 x 10 Sx A0
Todine Activity ol .2 A
1Ci/ml 5.0 % 30 2358 30 2 x 10

B. Reactor Cooling Water System
(a)

Reactor Cooling Vater

ned /ml b4 x 21070 2.9 x% 1072 b x 1072
C. Spent Fuel Pool

Puel Storage Pool'®) 1.2 x 107" 8.8 x 19'“ 2.9 x 107

Fuel Pool Iodine 3.0x 107 9x10° 2xi10™

(a) i :
A counter efficiency based on a decay scheme consisting .. one gamma

photon per disintegration at 0.662 MeV used to convert count rate to

microcuries., All count rates were taken two hours after sampling.
) £ Tl ;
Based on efficiency of Iodine 131 two hours after sampling.

{e)
‘" /Based on APHA turbidity units and 500 ml of filtered sample.



