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U. S. NUCLEAR REGULATORY COMMISSION

REGION V

Report No. 50-275/83-09

Docket No. 50-275 License No. DPR-76

Licensee: Pacific Gas and Electric Company
77 Beale Street
San Francisco, California 94106

Facility Name: Diablo Canyon Unit 1

Inspection at: San Luis Obispo County, California

Inspection conducted: February 22-25 and March 14-18, 1983

hdE/$ bgh fpd/ AQ /98.TInspector:
E. M. arcia, adiation Specialist / Date Signed

Approved by: 1 >%O
F. A. k'enslawsRi, Chief Dite S1gned
Reac or Radiation Protection Section

2, 2 3Approved by: . <

H. E. Book, Chief, Radiological Safety Branch Date Signed

Summary:

Inspection on February 22-25 and March 14-18, 1983 (Report No. 50-275/83-09)

Areas Inspected: Routine unannounced inspection by a regionally based
inspector of implementation of NUREG-0737 Item II.F.1, Attachments
1, 2 and 3 and follow up on start up testing open item 81-05-02. This
inspection involved 69 hours onsite by one inspector.

Results: Of the four areas inspected three unresolved items and one matter
requiring followup during a subsequent inspection were identified.
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DETAILS

1. Persons Contacted

+R. Thornberry, Plant Manager
*+R. Patterson, Plant Superintendent
* W. B. Kaefer, Technical Assistant to Plant Manager
*+J. Boots, Supervisor, Chemistry and Radiation Protection (C&RP)
* W. O'Hara, Senior C&RP Engineer (E)

+M. J. Peterson, Senior C&RPE
* A. O. Taylor, C&RPE

H. Fong, C&RPE
*+J. M. Giscoln, Power Plant Engineer
*+R. J. Kosmala, Assistant Power Plant Engineer

N. Regoli,
R. Tucker, Instrument and Control Foreman
C. Storni, I&C Technician, Sub Foreman
J. J. McCann, I&C Technician
K. Klaesius, I&C Technician Apprentice

+ Indicates those individuals attending the preliminary exit interview on
February 25, 1983.

* Indicates those individuals attending the exit interview on March 18,
1983.

2. Inspection Criteria

As a result of the accident at Three Mile Island the Office of Nuclear
~

Reactor Regulation has stated that certain modifications to the equipment
and procedures of nuclear power plants are necessary. These
modifications were first promulgated in NUREG-0578, "TMI-2 Lessons
Learned Task Force Status Report and Short-Term Recommendations", and
subsequently clarified in various documents concluding with NUREG-0737,
" Clarification of TMI Action Plan Requirements". A review of the
licensee's implementation of NUREG-0737 item II.F.1 " Additional
Accident-Monitoring Instrumentation", Attachment 1, 2, and 3 was begun.
The inspector used the guidante contained in the letter of August 16,
1982 from D. G. Eisenhut to Regional Administrators. The purpose of the
inspection was to identify differences between the licensee's
modifications and the recommendations of NUREG-0737. The major effort
during this inspection period was directed to II.F.1 attachment 2,
" Sampling and Analysis of Plant Effluents" and II.F.1 attachment 3,
" Containment High-Range Monitors".
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3. Item II.F.1 Attachment 2, Sampling and Analysis of Plant Effluents

~

NUREG-0737 Item II.F.1 attachment 2 states that the licensee shall have' '

the capability to collect and analyze representative samples of
radioactive iodines and particulates in plant gaseous effluents during

,

;and following an accident. The sampling system shall be such t' at plantn
personnel can remove samples, replace sampling media and transport the
samples with radiation exposures that do not exceed 5 rem whole body.,, ,-

On pages III-0-13 to III-0-21 of Revision 4 of " Pacific Gas and Electric
Company Response to NUREG-0578: Short Term Lessons Learned.

Requirements", dated April 11, 1980 the licensee describes the system to
be ,used to meet the recommendations of II.F.1 attachment 2. The system
consists of a midrange sampler / monitor subsystem and a high range
sampler. The licensee currently identifies the midrange subsystem as

''

RE-32, and the high range sampler system as RX-40.

RE-32 is located at the 115 foot level near the plant vent. This
midrange subsystem consists of an air particulate prefilter and iodine
cartridge (charcoal or silver zeolite). The iodine cartridge is
monitored with a gamma scintillator and single channel analyzer. The
particulate filter is not continuously monitored but under some accident
conditions can be removed for analysis. Detailed review of this
subsystem was not conducted during this inspection.

RX-40, the high range sampler, consists of two isokenetic samplers
intersecting the plant vent at the 220 foot elevation, two parallel

'

cartridge holders outside the plant vent at this elevation, a common line
(not heat-traced) leading to the 85 foot elevation where a shielded
cartridge holder is located. The exhaust from the cartridge is directed
by a line to the 140 foot elevation where it is discharged to the
atmosphere. There are provisions to maintain flow and to purge each of
tne cartridge holders. The cartridge holders at the 220 foot elevation
are intended to hold milipore particulate cartridges. The holder at the
85 foot elevation is intended for a gaseous iodine sampler.

On page III-0-15 of this document it is noted that under certain accident
conditions "It would...be impossible to enter the monitor (RE-32
midrange) area to obtain a grab sample due to the high radiation shine
from the plant vent itself." The document goes on to state that the high
range sampler (RX-40) should be used. The document describes the

,

particulate cartridges of RX-40 as "prefilters" and does not consider
them to be samplers.

NRR generic letter 82-05, March 17, 1982, requested that the licensee
provide "a firm specific schedule for implementation" of NUREG 0737 items
not completed. The licensee's response to this request is dated April
15, 1982. Regarding NUREG 0737 Item II.F.1 Attachment 2 the response
states "The gaseous iodine and particulate sampling system has been
installed to meet NUREG-0737 requirements. This system is presently
undergoing final testing prior to flow-rate calibration." In a followup
letter dated July 21, 1982 the licensee reported "The gaseous iodine and

, particulate sampling system (RX-40) was made operational on July 8,
1982."
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The inspector identified 9 items which appear to be inconsistent with
the recommendations of NUREG-0737. These items are:

A. The letter of August 16, 1982 from D. G. Eisenhut states that
" Sampling lines should be designed to minimize losses due to

,

deposition of particulates and should be heat-traced to minimize
plate-out or deposition of iodine vapors.

1. The sampling line of RX-40 has more turns than appear necessary
-including a water trap.

2. The line is not heat-traced.

B. NUREG-0737 speaks of collecting " representative samples". The
Eisenhut letter of August 16, 1982 proposes a definition for
" Representative Sample". The proposed definition is:

" REPRESENTATIVE SAMPLING: The obtaining of the best practicable
sample, accompanied by the application to analytical procedures of
such empirically-determined line loss or line deposition correction
factors as may be needed to obtain results which can be considered
conservative 'crder-of-magnitude' approximations of the actual
concentrations of particulates and radioiodines in plant gaseous
effluents under accident conditions."

According to the licensee's representative no theoretical evaluation
or empirical measurements have been made to determine line loss.

C. Clarification (2) of Item II.F.1-2 states that "The sampling system
design shall be such that plant personnel could remove samples,
replace sampling media and transport the sample to the onsite
analysis facility with radiation exposures that are not in excess of
the criteria of GDL 19 of 5-rem whole body exposure and 75-rem to
the extremities during the duration of the accident."

Although the licensee has not evaluated the projected doses that
would be received by individuals performing this task, it appears
that under some accident conditions these values would be exceeded.
The particulate cartridges of RX-40 are located, as stated above, at
the 220 foot elevation of the plant vent. Access to this location
is gained by climbing 80 feet of vertical ladders that are less than
3 feet from the plant vent. During a timed simulation, conducted at
the request of the inspector, it took approximately 40 minutes to
dismantletgecartridgeholderandretrievethecartridge. Using a
value of 10 uCi/cc noble gases going out the stack and the
licensee's 1 hour after shutdown calibration curve for the high
range noble gas stack monitor (RE-29) the projected dose rate would
be approximately 100 r/br and the individuals involved would have
received an exposure of about 65 rem whole-body.

D. During the simulation described in the paragraph above, the
cartridge found at the holder was not a millipore particulate but a
TEDA charcoal cartridge. The presence of this cartridge would have
greatly reduced the amount of radioiodine collected by the intended
iodine sampler. Since the licensee was not aware of the presence of

.
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this TEDA charcoal cartridge it could have resulted in a gross under
estimate of the iodine released.

E. Maintenance and surveillance procedures for the RX-40 system have
not been developed.

F. The section of Emergency Procedure RB-12 describing how to change
the particulate filter of RX-40 needs to be revised.

~
G. Personnel responsible for changing the particulate filter during

emergencies need to be trained.

H. Personnel responsible for maintaining this system need to be
trained.

I. Analysis of projected emergency doses rater in the vicinity of and
route to RE-32 and RX-40 should be made.

This matter is considered an unresolved item (50-275/83-09-01).

4. Item II.F.1 Attachment 3, Containment High-Range Monitor

NUREG-0737 Item II.F.1 statement 2 states that the licensee shall have
the capability to detect and measure the radiation level within the
reactor containment during and following an accident. There should be at

le9st two physically separated monitors, with a gamma range of I r/hr to
10 r/hr. The instruments shall respond to 0.060 MeV to 3 MeV photons
with a linear energy response of +20% for 0.1 MeV to 3 MeV photons. In
situ calibration by electronic signal substitution is acceptable for all
range decades above 10 r/hr. In situ calibration for at least one decade
below 10 r/hr shall be by means of a calibrated radiation source.

The licensee has installed two physically separated monitors. These
monitors are identified as RE-30 and RE-31. They consist of Victoreen
Model 877 ion chamber detectors and Hodel 876A readout modules. At the
time of this inspection these monitors are located such that each views a
large fraction of containment volume.

Records indicate that the licensee has conducted in situ electronic
calibrations for the ranges above 10 r/hr. These calibrations were
performed between October 15, 1981 and February 23, 1982. Source
calibrations using a pulsed x-ray source were completed by February 25,
1933. On March 29, 1982 the monitors were taken to the onsite
calibration facility and their response checked against Cs-137 and Co-60
sources. This last verification was done without a Plant Safety Review
Committee (PSRC) reviewed and approved procedure.

The x-ray source calibration performed in February 1982 was done at three
effective energies. A summary of the results is noted below:
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Average Error at About 10 r/hr

' Monitor 0.069 MeV eff. 2.04 MeV eff. 2.95 MeV eff.
RE-30 -38.38% -18.71% -7.93%
RE-31 -41.85% -23.67% -15.54%

Average Error at 'About 5 r/hr

!

RE-30 -40.91% -18.75% -9.71%
RE-31 -52.18% -19.97% -13.51%

.The licensee's staff believes that the large errors are due to the use of
a pulsed x-ray source. These monitors were not optimized to measure this
; type of radiation.

In the subsequent March 25, 1982 study the licensee used Cs-137 and Co-60
standards. The results of this study are summarized below:

Average Error

Cs-137 Co-60

RE-30 -0.55% +2.5%
RE-31 +6.01% 0%

The licensee has also determined the in situ response of RE-30 and RE-31
to two " field calibrators".

The inspector noted 4 items which appear to be inconsistent with the
recommendations of NUREG-0737. These items are:

A. The recorded values of the " Bench Mark" response of the monitors to
the field calibrator sources was ambiguous. In addition the
calibration was performed without benefit of a PSRC approved
procedure.

B. NUREG-0737 recommends that for photons of 0.1 MeV to 3 MeV the
energy response be linear within +20%. The licensee has not
documented the energy response.

C. D. G. Eisenhut's letter of August 16, 1982 recommends that each
detector used in this application "be tested at levels of

3
approximately 10 R/hr to assure satisfactory response to high
levels of radiation." The licensee has not documented that the
detectors used in RE-30 and RE-31 have been tested at these levels.

D. The Eisenhut letter mentioned above also recommends that the
- monitorsbetype-tested"atsufficiengpointstodemonstrate

linearity through all scales up to 10 R/hr to verify the monitor
design characteristics." The licensee has not documented that the
monitor systems used on RE-30 and RE-31 have received such
type-test.

This matter is considered an unresolved item (50-275/83-09-02).
.
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5. Item II.F.1, Attachment 1, High-Range Noble Gas Effluent Monitors

This NUREG-0737 item was not reviewed in detail during this inspection.
However, the inspector was informed of a problem associated with monitors
RE-71 and RE-72, main stean line noble gas monitors. These are two of
the four monitors associated with the main steam lines. RE-71 and RE-72
are located outside of containment where they are exposed to the weather.

,

Rain accumulating in the detector shield cavity eventually covers the
detector and causes it to short-out. At the time of the inspection both
detectors had failed and had not been replaced, pending receipt of
replacement parts. The licensee plans to protect these monitors from
weather conditions. The inspector will review this matter during a later
inspection (50-275/83-09-03).

6. Followup on Item 81-05-02

This item refers to the initial calibration of FSAR identified radiation
monitors:

RE-24 Plant Vent Iodine
RE-25 Control Room Ventilation Intake
RE-26 Control Room Ventilation Intake

RE-24 is required in the Technical Specifications to only act as a
sampler. The licensee has prepared a procedure to calibrate the
associated flow indicator and low flow alarm. Calibration of these
instruments was performed on May 28, 1982. The licensee intends to use
RE-24 as a monitor. Calibration of RE-24 to permit its . . e as a monitor
had not been completed due to design problems associated with the unit.

A procedure for the calibration of Monitors RE-25 and RE-26 was prepared
and a calibration performed on July 15, 1982. The function of these
instruments is to cause isolation of the control room ventilation intake
when the dose rate exceeds 2 mr/hr. The licensee is calibrating the
instrument at two points 0.5 mr/hr and 5 mr/hr. The Technical

Spegificatjons identify the measurement range of these instruments as
10 to 10 mr/hr. This item is considered as unresolved until the
discrepancy between the measurement range and the licensee's calibration
range is resolved (50-275/81-05-02 closed, see unresolved item
50-275/83-09-04).

7. Unresolved Items

Unresolved items are matters about which more information is required in
order to ascertain whether they are acceptable items, items of
noncompliance, or deviations. Unresolved items disclosed during the
inspection are discussed in Paragraphs 3, 4, and 6.

8. Exit Interview

The inspector met with individuals denoted in paragraph I at the end of
the first week of the inspection and again at the end of the inspection.
The inspector informed the licensee that his purpose in this inspection
was to identify areas of apparent inconsistency with the recommendations
of NUREG-0737. The findings of the inspection were presented. The
licensee was informed that at this time no items of noncompliance or
deviations were ident.cied.


