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BOX 14000, JUNO BEACH, FL 3340B

FLORIDA POWER & LIGHT COMPANY

November 15, 1982
L-82-503

Office of Nuclear Reactor Regulation
Attention: Nr. Steven A. Varga, Chief

Operating Reactors 8ranch gl
Division of .Licensing

U.S. Nuclear Regulatory Commi ssion
Washington, D.C. 20555

Dear Hr. Va rga:

Re: Turkey Point Units 3 5 4
Docket Nos. 50-250 8 50-251
Post-TMI Requi rements
NUREG-0737 Item I I.B.3
Post Accident Sampling System

Attached is our response to your letter of June 30, 1982, in which you
requested information about the Turkey Point 3 and 4 Post Accident Sampling
System. We trust that the information will aid the NRC staff in their post
impl ementa'tion reyi ew.

At this time we would like to provide you with an "update to the status of the
Post Accident Sampling System at Turkey Point Units 3 and 4. As we have
informed you in previous correspondence, the system-is installed with the = ~ .

exception of the on-line chloride analyzer. The chloride analyzer has not yet
been shipped due to operability problems that the manufacturer has
identified. The balance of the system is still undergoing startup testing due .

to continuing unforeseen operability problems. We are striving to make the
system fully operable as soon as possible. We are also continuing to evaluate
what methods will be used to analyze the backup grab samples. The sampl'es will
either be shipped off-site to an outside laboratory, or they will be analyzed
on-site. We shall keep you informed as to the status of the system.

Very truly yours,

Rob, Uhr ig
Vice President
Advanced Systems 5 Technology

R EU/PKG/mpc

Attachme nt

c c: J. P. O'e i1 ly, Region I I
Harold F. Reis, 'Esquire

8211230027 821115
PDR ADOCK 05000250

PDR

IO: > I g ~~c

p g 5lgfg

PEOPLE... SERVING PEOPLE
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1.0

DESCRIPTION'F THE POST ACCIDENT'AHPLING 'SYSTEH (P.A.S.S.)

.DESIGN BASES

1'.1.A The post accident sampling system is an in-line system desi'gned to
meet the requirements of NUREG 0737.

1.1.B

1.1.C

This in-line sampling system will automatica'lly, analyze samples,
while maintaining personnel radiation exposure to less than the
requirements of GDC 19 and limiting the dose to personnel'o, as low
as reasonably achievable (ALA1%).

'The instrument ranges are in accordance with R. G. 1.97, Revision 2.

l.'1.D This system will operate under normal and accident conditions.

1
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2.0 GENERAL DESCRIPTION

2.1

2.2

Turkey Point Units 3 and 4 have a common Post Accident Sampling
System, with in-line analyzers to perform the analyses of Reactor
Coolant/Containment Sump Mater and Containment Atmosphere.

The system consisting of coolers, radiation and chemical analyzers,
isolation valves and miscellaneous cabinet and rack mounted
equipment, is located in one post accident sampling system room.

2.3

2.4

The reactor coolant/containment sump samples are received under
pressure and passed through a sample cooler. The cooled sample is
then passed through the in-line radiation monitor consisting of an
intrinsic germanium detector which provides, radioisotopic
identification and iqentory. These monitors are collimated for an
activity range of (0 ~C1/cc to 10 Ci/cc.

After passing through the radiation monitor, the sample is reduced
in pressure and enters a volume chamber where the undissolved gases
are released. These gases are measured for flow (quantity) and
analyzed for hydrogen content. These gases are then pumped back to
the containment.

2.5 The liquid sample flow is also measured and passes through in-line
analyzers to measure pH, oxygen, chlorides, and bor'on concentration.
The sample is then pumped to the Volume Control Tank (VCT) or the
containment.

2.6 This in-line sampling system will accept samples from either Unit 3
or Unit 4 and return these samples to the associated unit VCT or
containment.

2.7 The solenoid isolation valves which align the sample system for the
required Unit 3 or Unit 4, are controll'ed from a control panel
located outside the post accident sample system room. The control
switches are, connected such that the units cannot be cross
connected.

2.8 The containment atmosphere sample is received under pressure or
withdrawn from the containment via the sample pump. The sample
passes through a radiation monitor consisting of an intrinsic
germanium detector which provides radioisotopic identification and
inventory.

2.9 By means of the installed valve arrangement, either Unit 3 or Unit 4
can be brought in-line with the sampling system, similar to that for
the reactor coolant/containment sump sampling system.

2.10 Should it be necessary, the in-line analyzers can be bypassed by
installed valves and the sample passed through grab sample cylinders
suitably shielded for handling and transport.
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2.11 The reactor coolant/containment sump sample lines can 'be, purged or
flushed with demineralized water. This demi'neralized water flush
must be utilized before final isolation of the shielded grab sample
cylinder, and disconnection from the system of the grab sample for
transport.

2.,12 Similarly, the containment atmosphere sample lines can be purged or
flushed with air,. The air purge must be util'ized before the final
isolation of the shielded grab, sample cylinder, and disconnection
'from the system of the grab sample for transport.

2.13 Qualified, redundant containment hydrogen monitors are also provided
separately to the Post Accident Sampling System, .to meet R. G. 1.97',
Rev. 2, requirements.
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Criterion: (1) The licensee shall have the capability to promptly obtain
reactor coolant samples and containment atmosphere
samples. The combined time allotted for sampling and
analysis should be 3 hours or less from the time a
decision is made to take a sample.

Clarification: Provide information on sampling(s) and analytical
laboratories locations including a discussion of relative
elevations, distances and methods for sample transport.
Responses to this item should also include a discussion of
sample recirculation, sample handling and analytical times
to demonstrate that the three-hour time limit will be met
(see [6] below relative to radiation exposure). Also
describe provisions for sampling during loss of off-site
power (i.e., designate an alternative backup power source,
not necessarily the vital [Class IE) bus, that can be
energized in sufficient time to meet the three-hour
sampling and analysis time limit).

~Res esse: Turkey Point Units 3 and 4 have an in-line .post accident
sampling system which will sample and analyze the reactor
coolant or the containment sump water inventory, and the
containment atmosphere, as required. The in-line sample
system is continuous and recirculates the samples back to
their respective containments. The design allows samples
to be taken and analyzed within three (3) hours.

Because the system is in-line with automated analyzers, no
access into the sampling room is required and the sample
lines and equipment are shielded such that .personnel in
ad)acent areas receive minimum-exposure.

The electric power distribution for the post accident
sampling system is as follows:

1. Containment isolation and selector solenoid valves — DC.

2. The sampling system process solenoid valves - AC.

3. Liquid analyzing instrumentation - AC.

4. Radiation monitors and systems - AC.

5. Liquid and gaseous sample pumps — AC.

Upon a loss of offsite power, 'the DC power will not be
interrupted. The AC power will be cut off to all the
above listed items with the exception of the gaseous
sample pumps, which are supplied from MCC "D". This power
will be interrupted for approximately 12 — 15 seconds
while the associated 4160 volt bus is being connected to
the onsite (diesel) source. When this transfer of source





has been affected, power can be manually restored to MCC's
3B and 4B nonvital sections which provide all remaining AC
supply, to the sampling system.

On a safety injection signal,, the containment isolation
valves are closed. If this signal is coincident with a
loss of offsite power, all AC from MCC's 'D. 3B and 4B will
be interrupted and cannot be restored until offsite power
is restored. The sampling system containment isolation
valves will remain closed during an SI signal and can only
be opened, by operator manual action.

5



Criterion: (2) The licensee shall establish an onsite radiological and
chemical analysis capability to provide, within three-hour
time frame established above, quantification of the
following:

(a) certain radionuclides in the reactor coolant and
containment atmosphere that may be indicators of the
degree of core damage (e.g., noble gases; iodines and
cesiums, and nonvolatile isotopes);

(b) hydrogen levels in the containment atmosphere;

(c) dissolved gases (e.g., H ), chloride (time allotted
for analysis subject to 3iscussion below), and boron
concentration of liquids.

(d) Alternatively, have in-line monitoring capabilities
to perform all or part of the above analyses.

Clarification: 2(a) A discussion of the counting equipment capabilities
is needed, including provisions to handle samples and
reduce background radiation (AL'ARA). Also a
procedure is required for relating radionuclide
concentrations to core damage. The procedure should
include:

1. Monitoring for short and long lived volatile and
,
nonviolatile radionuclides such as Xe-133,
I-131, Cs-137, Cs-'134, Kr-85, Ba-140, and Kr- 88
(See Vol. II, Part 2, pp. 524-527 of Rogovin
Report for Further information).

2. Provisions to estimate the extent of core damage
based on radionuclide concentrations and taking
into consideration other physical parameters
such as core temperature data and sample
location.

2(b) Show a capability to obtain a grab sample, transport
and analyze for 'hydrogen.

2(c) Discuss the capabilities to sample and analyze for
the accident sample species listed here and in
Regulatory Guide 1.97 Rev. '2.

2(d) Provide a discussion of the reliability and
maintenance information to demonstrate that the
selected on-line instrument is appropriate for this .
application. (See [8] and [10] below relative to
back-up grab sample capability and instrument range
and accuracy).





~Res ense: Turkey Point Units. 3 and 4 have an in-line post accident
sampling capability and as described in the preceding
system description the PASS is designed to sample the
accident species listed in accordance with R. G. 1.97,
Rev. 2.

The Automated Isotopic Measurement System (AIMS) in
conjunction with the Chemical Analysis System provides
prompt sampling and analysis of the, isotopic and chemical
content of the reactor coolant or containment sump water
and the containment atmosphere. The radiation
detector/collimator assemblies measure the isotopic
content and is controlled by a Nuclear Data ND6620
computer located in the plant radiochemistry laboratory.

In less than three (3) hours, AIMS can obtain a reactor
coolant and containment atmosphere sample and perform a
radiological spectrum analysis of these samples.

By using an in-line sampling system with computer readout
and control, the operators'xposure potential is
minimized.

The measurement range of AIMS is from 1.0E-04~ Ci/cc to
greater than 1.0E07~ Ci/cc for both reactor coolant and
the containment atmosphere samples. The analysis is
performed with planar high-purity germanium gamma ray
detectors and provides the operators with an accurate
measurement of noble gases, iodines,,cesiums and
nonvolatile gamma emitting isotopes, in order to determine
the extent of core damage; "Torose detectors provide data
for the continuous identification and quantification of
the isotopic content of the reactor coolant and
containment atmospheric samples. To do this effectively,
the detector is housed within a shielded enclosure. The
adjustable collimator shield prevents background radiation
from effecting the detector. This enables AIMS to operate
in high ambient background radiation.

These detector/collimators are manufactured "by Nuclear
Data, Power Division (NDP) who have considerable experience
in the design of in-line monitoring systems. The NDP
detector/collimator is of proven design and has been
tested using very high activity sources and it has
performed as intended. This testing by NDP was carried
out while developing hardware and software for accident
condi'tions.

The chemical analysis system is supplied by the Milton Roy
Company who have considerable experience in the field of
on-line chemical analysi's. Each analyser has been chosen
for its history of acceptable service .in in-line
situations.
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The boron analyzer is manufactured by Combustion
Engineering who have been leaders in the field of boron
detection utilizing the neutron absorbtion method. C.E.'s
'boron analyzer is provided with its own radiation
shielding and has a proven history of reliability.
It is .intended that the PASS will be used for normal
reactor coolant and containment atmosphere monitoring.
Thus much experience will be gained .through routine
operation and maintenance of the system.

The containment atmosphere hydrogen analyzers are separate
from the PASS. These hydrogen analyzers are fully
qualified and redundant for each Unit, 3 and''4. The PASS
has the capability of providing a grab sample of the
containment atmosphere within a fully shielded, sample
cylinder, which could be transported for hydrogen analysis.

A procedure will be prepared for relating radionuclide
concentrations to core damage.



Criterion: (3) Reactor coolant and containment atmosphere sampling during
post accident conditions shall not require an isolated
auxiliary system (e.g., the letdown tsystem, reactor water
cleanup system-[RWCUS)) to be placed in operation in order
to use the sampling system.

Clarification: System schematics and discussions should clearly
demonstrate that post acci'dent sampling, including
recirculation, from each sample source is possible without
use of an isolated auxiliary system. It should be
verified, that valves which are not accessible after an
accident are environmentally qualified for the conditions
in which they must operate.

~Res ense The post accident sampling system obtains its sample
direct from the reactor coolant system either under
pressure or educted by means of the sample pump. The
containment sump sample is obtained direct from the sump
pump discharge line.

The containment atmosphere sample i,s obtained direct from
the containment either under pressure or educted by the
sample pump. Therefore no isolated auxiliary system is
required in order for the post accident sampling system to
function.

The sample line containment isolation valves are remotely
operated from the main control room and are fully
qualified to IEEE 323 1974 and IEEE'44, 1975.

The process, sample line selector isolation. solenoid valves
although not,tested to the high range'adiation possible
after an .accident, are manufactured from materials
suitable for the expected environment. These sample lines
will be purged'fter use during, an accident 'so that the
valves will not remain exposed'o,the highly radioactive
sample.

Attached: are PSIDs 5610-'ll/79-132C and '5177-1)l-M3.





Criterion: (4) Pressurized reactor coolant samples are not required if
the licensee can quantify the amount of dissolved gases
with unpressurized reactor coolant samples. The
measurement of either total dissolved gases or H2 gas in
reactor coolant samples is considered adequate. Measuring
the 0 concentration is recommended, but is not mandatory.

Clarification: Discuss the method whereby total dissolved gas or hydrogen
and oxygen can be measured and related to reactor coolant
system concentrations. Additionally, if chlorides exceed
0.15 ppm, verification that dissolved oxygen is less than
0.1 ppm is necessary. Verification that dissolved oxygen
is O.l ppm by measurement of a dissolved hydrogen
residual of 10 cc/kg .is acceptable for up to 30 days
after the accident,. Within 30'ays, consistent with
ALARA, direct monitoring for dissolved oxygen is
recommended.

~Res onse: The Turkey Point post accident sampling system passes the
reactor coolant and containment sump water sample through
a separator into a volume chamber where the undissolved
gas is able to evolve from the liquid. This evolved gas
stream is measured and analyzed for hydrogen concentration
before being pumped back to the containment.

The liquid sample, now stripped of undissolved gases,
passes through a dissolved oxygen analyzer before being
pumped back to the containment.

The Turkey Point post accident sampling system is also
provided with an in-line chlezjde analyzer; This analyzer
provides a chloride analysis well within the required .time
limit,.

NOTE: The in-line chloride analyzer is not yet installed
due to problems with manufacture'



Criterion: (5) The time for a chloride analysis to be performed is
dependent upon two factors: (a), if the plant's coolant
water is seawater or brackish water and (b) if there is
only a single barrier between primary containment systems
and the cooling water. Under both of the above
conditions, the licensee shall provide for a chloride
analysis within 24 hours of the sample being taken. For
all other cases, the licensee shall provide for the
analysis to be completed within 4 days. The chloride
analysis does not have to be done onsite.

Clarification: BWR's on sea or brackish water sites, and plants which use
sea or brackish water in essential heat exchangers (e.g.,
shutdown cooling) that have only single barrier protection
between the reactor coolant are required to analyze
chloride within 24 hours. All other plants have 96 hours
to perform a chloride analysis. Samples diluted by up to
a factor of one thousand are acceptable as initial scoping
analysis for chloride, provided (1) the results are
reported as ~pm Cl (the licensee should establish this
value; the number in the blank should be no greater than
10.0 ppm Cl') in the reactor coolant system and (2) that
dissolved oxygen can be verified at 0'.1 ppm, consistent
with the guidelines above in clarification No. 4.
Additionally, if chloride analysis is performed on a
diluted sample, an undiluted ~ample need also be taken and
retained for analysis within 30 days, consistent with ALARA.

~Res onse: Turkey -Point Units 3 and 4 do not use seawater or brackish
water for secondary coolantp~herefore, chloride analy>is
is. not required prior to 96 hours.

.The incline post accident sampling system will .provide
immediate analysis of chlorides and oxygen concentrations.

A grab sample may also be obtained within the prescribed
periods consistent with ALARA.



Criterion: (6) The desi'gn basis for plant equipment for reactor coolant
and containment atmosphere sampling and analysis must
assume that it is possible to obtain and analyze a sample
without radiation exposures to any individual exceeding
the criteria of GDC 19 (Appendix A, 10 CFR Part 50) (i.e.,
5 rem whole body, 75 rem extremities). (Note that the
design and operational review criterion was changed from
the operational limits of 10'FR Part 20 [NUREG-0578] to
the GDC 19 criterion [October 10, 1979 letter from H.
Denton to all licensees].)

Clarification: Consistent with Regulatory Guide 1.3 or 1.4 source terms,
provide information on the predicted, man rem exposures
based on person-motion for sampling, transport and
analysis of all required parameters.

~Res ense: Turkey Point Units 3 and 4 have an in-line post accident
sampling system and as such, provides automatic continuous
sample analysis. No direct contact by an operator is
required, other than to select the required analysis
sample path. This operation is performed from the sample
control panel located outside the post accident sample
room.

A dose analysis was performedmsing Regulatory Guide 1.3
and 1.4 source terms and based on the results, shielding
was provided on various parts of the system, to allow
retrieval 'of the grab samples.

The radiation level at the grab sample location will have.
decayed to less than 1 Rad/Hr at a time of 2 hours after
the start of the accident. It is conservatively estimated
that the longest time an operator would be in this grab
sample area is 1/2 hour. This would result in an
extremity or whole body dose of 0.5 Rem.

12
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Criterion: (7) The analysis of primary coolant samples for boron is
required for PWRs. (Note that Rev. 2 of'egulatory Guide
1.97 specifi'es the need for primary coolant boron analysis
capability at BWR plants).

Clarification: PWR's need to perform boron analysis. The guidelines for
BWR's are to have the capability to perform boron analysis
but they do not have to do so unless boron was injected.

~Res ense: The Turkey Point post accident sampling system has an
in-line boron analyzer manufactured by Combustion
Engineering. This boron analyzer utilizes the neutron
absorbtion method of measurement. The range of the boron
analyzer is in accordance with R. G. 1.97, Revision 2.

13
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Criterion: (8) If in-line monitoring is used for any sampling and
analytical capability specified herein, the licensee shall
provide backup sampling through grab samples, and shall
demonstrate the capability of analyzing the samples.
Established planning for analysis at offsite facilities is
acceptable. Equipment provided for backup sampling shall be
capable of providing at least one sample per day for 7 days
following onset of the accident, and at least one sample per
week until the accident condition no longer exists.

Clarification: A capability to obtain both diluted and undiluted backup
samples is required. Provisions to flush in-line monitors
to facilitate access for repair is desirable. If an
offsite laboratory is to be relied on for the backup
analysis, an explanation of the capability to ship and
obtain analysis for one sample per week thereafter until
accident condition no longer exists should be provided.

~Res esse: Turkey Point has an in-line, post accident sampling system
which has the capability of providing grab samples,
suitably shielded for safe operation, transport and
handling.

Demineralized water is provided with suitably valved
connections to completely flush the liquid sample system.
This will facilitate any necessary maintenance and repairs
to the analyzers.

Instrument. air is provided to flush the containment
atmosphere sample lines prior to any necessary maintenance
or repairs. ~tee ~
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Criterion: (9) The licensee's radiological and chemical sample analysis
capability shall include provisions to:

(a) Identify and quantify the isotopes of the nuclide
categories discussed above to levels corresponding to
the source terms given in Regulatory Guide le3 or le4
and 1.7,. Where necessary and practicable, the
.ability to dilute samples to provide capability for
measurement and reduction of personnel exposure
should be provided. Sensitivity of onsite liquid
sample analysis capability should be such as to
permit measurement of nuclide concentration in the
range from approximately lu Ci/g to 10 Ci/g.

(b) Restrict background levels of radiation in the
radiological and chemical analysis facility from
sources such that the sample analysis will provide
results with an acceptably small error (approximately
a factor of 2). This can be accomplished through the
use of sufficient shielding around samples and
outside sources, and by the use of a ventilation
system design which will control the presence of
airborne radioactivity.

Clarification: (9)(a) Provide a discussion of the predicted activity in the
samples to be taken and 4he methods of handling/
dilution that will be employed to reduce the activity
sufficiently to perform the required analysis.
Discuss the range of radionuclide concentration which
can be analyzed for., including an assessment of, the
amount of overlap between post accident and norma1..-
sampling capabilities.

(9)(b) State the predicted background radiation levels in
the counting room, including the contribution from
samples which are present. Also provide data
demonstrating what the background radiation levels
and radiation effect willbe on a sample being
counted to assure an accuracy within a factor of 2.

~Res oese: The Turkey Point, on line, post accident sampling system
has the capability to identify the isotopes as required
for the Reactor Coolant and Containment Atmosphere
samples.

The. automated isotopic measurement systems, AIMS,
capabilities 'is discussed in the response to Criterion 2.

Strategically located shielding in and around the post
accident sample room and the analyzing detectors allows
for good quantitative determination of isotopic activity
in both the reactor coolant system and the containment
atmosphere system for the required ranges of

'oncentration.

15
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It is estimated that if the auxiliary building background
radiation is not excessive ( lE-04'i/cc) and the samples
do not exceed 1E04+ Ci/unit, that normal counting room
function can be maintained by diluting the samples.

,Ho~ever, since the counting room is not excessively
shielded, in abnormal conditions, samples will be analyzed
by AIMS.

Under normal conditions, the counting room instrumentation
can analyze samples, with activities up to lEOl Ci/unit
with no significant loss of quantitative evaluation.
Through shielding, various geometries and'ilution, higher
concentration samples can be analyzed.

16
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Criterion: (10) Accuracy, range, and sensitivity shall be adequate to
provide pertinent data to the operator in order to
describe radiological and chemical status of the reactor

,coolant systems.

Clarification: The recommended ranges for the required accident sample
analyses are given in Regulatory Guide 1.97, Rev. 2. The
necessary accuracy within the recommended ranges are as
follows:

— Gross activity, gamma spectrum: measured to estimate
core damage, these analyses should be accurate within a
factor of two across the entire range.

—Boron: measure to verify shutdown margin.

In general this analysis should be accurate within + 5% of
the measured value (i.e., at 6,000 ppm B the tolerance is
+ 300 ppm while at 1,000 ppm B the tolerance is + 50 ppm).
For concentrations below 1,000 ppm, the tolerance band
should remain at + 50 ppm.

— Chloride: measured to determine coolant'orrosion
potential.

For concentrations between 0.5 and 20.0 ppm chloride, the
analysis should be accurate within + 10% of the measured
value. At concentrations below 0.5 ppm, the tolerance
band remains at + 0.05 ppm.

— Hydrogen or Total Gas: --mon%cored to .estimate core
degradation and corrosion potential'f the coolant.

An accuracy of + 10% is desir'able between 50 and 2000
cc/kg but + 20% can be acceptable. For concentration
below 50 cc/kg, the tolerance remains at + 5.0 cc/kg.

—Oxygen: ,monitored to assess coolant corrosion
potential.

For concentration between 0.5 and 20.0 ppm oxygen, the
analysis should be accurate within + 10% of the measured
value. At concentrations below 0.5 ppm, the tolerance
band remains at + 0.05 ppm.

— pH: measured to assess coolant corrosion potential.

Between a pH of 5 to 9, the reading should be accurate
within + 0.3 pH units. For all other range + 0.5 pH units
is acceptable.
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To d'emonstrate that the selected procedures 'and instrumen-
tation will achieve the above listed'ccuracies, it is
necessary to provide information demonstrating their
applicability in the post accident water chemistry and
.radiation environment. This can be accomplished. by
performing tests utilizing the standard test matrix
provided below or by providing evidence that the selected
procedure or instrument has been used successfully in a
similar environment.
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STANDARD TEST MATRIX
FOR

UNDILUTED REACTOR COOLANT SAMPLES'N A POST-ACCIDENT ENVIRONMENT
Nominal

Constituent Concentration ( m) Added as (chemical s)

I
Cs+

Ba+2
La+3
Ce+4

C1
B

Li+
No,

NH 3/4
K+

Gamma Radiation
('nduced Field)

40
250

10
5
5

10
2000

2
150

5

204
10 Rad/gm of

Reactor Coolant

Potassium Iodide
Cesium Nitrate
,Barium Nitrate
Lanthanum Chloride
Ammonium Cerium Nitrate

Boric Acid
Lithium Hydroxide

Adsorbed Dose

NOTES: 1) Instrumentation and procedures which are applicable to diluted
samples only, should be tested wibh- an equally, diluted chemical
test matrix. The induced radiation environment, should be
adjusted commensurate with the weight of actual reactor coolant
in the sample being tested.

2) For Pcs, procedures. which may be-affected by spray additive.-
chemicals must be tested in both the standard test matrix plus
appropriate spray additives.'oth procedures (with an without
spray additives) are required to be available.

3) For BWRs, if procedures are verified with boron in the test
matrix, they do not have to be tested without boron.

4) In lieu of conducting tests utilizing the standard test matrix
for instruments and procedures, provide evidence that the
selected instrument or procedure has been used successfully in
a similar environment.

All equipment and procedures which are used for post accident sampling and
analyses should be. calibrated or tested at a frequency which will ensure,
to a high degree of reliability, that it will be available if required.
Operators should receive initial and refresher training in post accident
sampling, analysis and transport. A minimum frequency for the above
efforts is considered to be every six months if indicated by testing.
These provisions should be submitted in revised Technical Specifications in
accordance with Enclosure 1 of NUREG-0737. The staff will provide model
Technical Specifications at a later date.
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~Res ense: All of the in-line analytical equipment that constitute the
Turkey Point post accident sampling system, has the
capability, range and sensitivity to meet the requirements
of R. G. 1.97, Revision 2.

The AIMS is adequate for analyzing reactor coolant or
containment atmosphere isotopically and is accurate within
a factor of two (2) across the entire range of equipment.

The boron analyzer has a range of 0 — 6000 ppm with an
accuracy of 1.5 percent of actual reading, plus (+)
50 ppm.

The other analyzers have the following ranges and
accuracies.

pH:
Hydrogen:
Dissolved Oxygen:
Chlorides:

1 — 13 pH + 0.5X
0 — 100X by volume i 2X
0 - 20 ppm + 1X
0.1 — 100 ppm-

accuracy being determined

The PASS will be used to monitor and analyze normal
reactor coolant and containment atmosphere. This will
provide experience and knowledge of the system operation
and capability to work in an "in-line" environment.

All personnel employed in the laboratory will be trained
in the operation and maintenance of the AIMS equipment.
Operators will receive initial and refresher training in
post accident sampling, analyses and transport.

Further, a quality control program will'be initiated to
ensure that all equipment and procedures used for the post
accident sampling and analysis are calibrated and/or
tested, at a frequency suitable to satisfy the'regulatory
requirements, in order to maintain a high degree of
reliability.
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Criterion: (ll) In the design of the post accident sampling and analysis
capability, consideration should be given to the following
items:

(a) Provisions for purging sample lines, for reducing
plate-out in sample lines, for minimizing sample loss
or distortion, for preventing blockage of sample
lines by loose material in the RCS or containment:,
for appropriate disposal of the samples, and for flow
restrict'ions to limit reactor coolant loss 'from a
rupture of the sample line. The post accident
reactor coolant and containment atmosphere samples
should be representative of the reactor coolant in
the core area and the containment atmosphere
following a transient or accident. The sample lines
should be as short as possible to minimize the volume
of fluid to be taken from containment. The residues
of sample collection should be returned to
containment or to a closed system.

(b) The ventilation exhaust from the sampling station
,should be filtered with charcoal absorbers and
high-efficiency particulate air (HEPA) filters.

Clarification: (11)(a)A description of the provisions which address each of
the items in Clarificatian ll (a) should be provided.
Such items, as, heat tracing and purge velocities,
should be addressed. To demonstrate that samples are
representative of core conditions, a discussion of
mixing, both short and long term, is needed. If a
given sample location can--be rendered inaccurateMue
to the accident (i.e., sampling from a hot or cold
leg loop which may have a steam or gas pocket)
describe the backup sampling capabilities or address
the maximum time that this condition can exist.

BWR's should specifically address samples which are
taken from the core shroud area and demonstrate how
they are repre'sentative of core conditions.

Passive flow restrictors in the sample lines may be
replaced by redundant, environmentally qualified,
remotely operated isolation valves to limit potential
leakage from sampling lines. The automatic
containment isolation valves should close on
containment isolation or safety injection signals.

(11) (b) A dedicated sample station filtration system is not
required, provided a positive exhaust exists which is
subsequently routed through charcoal absorbers and
HEPA filters.
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~Res ense: The Turkey Point in-line post accident sampling system has
the capability of being flushed and purged. The reactor
coolant/containment sump water sample lines can be flushed
and purged with demineralized water.

The containment atmospheric sample lines can be flushed
and purged with instrument air. These lines when flushed,
are flushed back to their respective containments.

Under normal sampling conditions, the reactor coolant
sample is flushed and returned to the appropriate volume
control tank.

The sample 'lines are run in 3/8 inch stainless steel
tubing to minimize sample volume and to maintain sample
velocity to reduce plate-out. These lines are small
enough that,no flow restrictors are necessary to limit
loss of reactor coolant, in case of a sample line rupture.

The 'reactor coolant sample line take-off points are
capable of remote isolation by the use of qualified
isolation valves which are controlled from the main
control room.

ss The containment atmosphere sample take-off'oints are
capable of manual isolation ~ the use of reach-rods.
Because this in-line sampling system is designed as a
closed loop continuous operating system, a grab sample
would only be taken if the in-line system was inoperable.
The grab sample lines can be flushed, up to the sample
cylinder isolation valves, before disconnecting the, sample
cask from the system for transport. Therefore,«a sample
room HVAC filtrator system is not provided. The auxiliary,
building HVAC system is sufficient.
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