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ATTACHMENT A

Criterion: (1) The licersee shall have the capability to promptly
obtain reactor coolant samples and containment atmos-
phere 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 tle 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). '

Response to Clarification 1

The primary coolant sample cask was designed with a nominal
3% inches of lead shielding within a steel housing. Iﬁ is trans-
ported via a 3-wheeled dolly designed to easily'withsﬁand,the weightk
of the sample cask. The primary coolant sample is removed through
a specially shielded sample port located on the 55' elevation of
the primary auxiliary building (Attachment 1A and 1B). The sample
cask can be enclosed in the sample port shielding while samples are
being removed. The sample cask is then wheeled via the dolly approxi-
‘mately 112' to a chain fall located over a floor grate. The grate |
is lifted by hand, and the cask is lowered to thé 41' level. It
is then transported approximately 74' to the analysis cave (Attachment
1C). The total distance from point of sample to the analysis cave is |
approximately.ZQO‘ and requires approximately ohe-half hour to .com-—

plete. Sample laboratories are located within 10' of the sample

and analysis caves.



The containment atmospheric sampling cave is located on the 41'
level of thh primary auxiliary building (Attachment 1D). The sample 1is
transported via a lead cask weighing approximately 18 pounds to the
Chemistry couhting room located on the 61' level (4th floor) of the
Administrative Services Building; a distance of approximately 800'.

The primary coolant sampie is taken from the hot leg loops of
the reactor cooclant system through the normal sampling lines to which
the post-accident sampling system is attached (see Attachment 1A).
The unused sample is then returned to the wvolume control tank.

The containment air sample is reéirculated to containment via a
pump. Particulates and iodines are vented to the exhaust wvent duct.

Two full-scale drills have been performed to determine whether
sampling and analytic times would meet the three-hour time require-
ments. The results of these drills have been documented and.afe
available, on site, fpr inspection. On May 11, 1982, both plant vent
and containmen£ samples were obtained and analyzed in 2 hours and
25 minutes. On May 12, 1982, a primary coolant sample was obtained
and analyzed in 2 hours 40 minutes. The guestion of radiation expo-
sure will be addressed in the Response to Clarification 6.

All equipment vital to post-accident sampling and analysis are
connected to MCC37. During loss of offsite power, thié equipmeht is

backed up by a site emergency diesel generator.



Criterion: (2) The’icensee shall establish a’onsite radiological
and chemical analysis capability to provide, within
three-hour time frame established above, guantifica-
tion of the following:

(a) certain radionuclides in the reactor coolant
and containment atmosphere that may be indica-
tors of the degree of core damage (e.g., noble

- gases; iodines and cesiums, and non-volatile
isotopes) ;

(b) hydrogen levels in the containment atmosphere;

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

(d) Alternatively, have inline monitoring capabili-
ties to perform all or part of the above analyses.

Clarification: 2 (a) A discussion of the counting equipment capabili-
ties is needed, including provisions to handle
samples and reduce background radiation (ALARA).
Also a procedure is required for relating radio-
nuclide concentrations to core damage. The pro-
cedure should include:

1. Monitoring for short and long lived volatile
and non-volatile radiocnuclides such as 133y,
1317y, 137¢cs, 134¢g, 85g,r 140p5, and 188y,
(See Vol. II, Part 2, pp. 524-527 of Rogovin
Report for further information).

Response to Clarification 2(a)l

Radiochemical analyses are performed using a Nuclear Data (ND)
6620 counting system with Ge(Li) detector. A brief description
of the system's hardware and software capabilities is contained
in Attachment 2(a)l-1l. In‘accordahce with the Indian Point 3 standard
health physics practices, sampling équipment is not handled after
sampling without measurement of dose rate and evaluation. If
handling of a highly radiocactive source is required, remote carrying
tools or shielded containers are used. The time.that these sources

are handled is kept to a minimum.



® | ®

The Ge(Li) detector is shielded wiﬁh a standard lead brick
cave with copper and cadmium liners to suppress background radiation.
In addition, the sample storage vault is approximately 90' from the
cave with a minimum of 52" of concrete inﬁerrupting a straight line
path from the sample vault to the detector. The counting room walls
are constructed of 18" of concrete to further aid background suppres-
sion. The ND 6620 system has the capability of automatic subtraction
of background spectra as a standard feature.

The Authority currently has the capability to monitor 68 dif-
ferent nuclides associated with the nuclear fuel cycle, including
those specified in Clarification 2(a)l and the Rogovin Report, Vol.
II, Part 2, pp. 524-527 (Attachment 2(a)l-2), with the exception of
Te, Br and Pd. Currently an in-house procedure.is being developed
which takes into account the Authority's analytic capabilities and

expertise to relate radionuclide concentration to core damage..



Clarification: 2(b) Show a capability to obtaln a grab sample,
transport and analyze for hydrogen.

Response to Clarification 2(b)

Attachment 2(b)=-1 shows a'diagram of the vapor containmeﬁt
sampling system with a gas bulb located between valves CAS 2 and 45
A hydrogen sample of approximately 10 1l is removed from this bulb
and ahalyzed via a gas chromatograph per procedure with results

reported in percent HZ'



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

Response to Clarification 2(c)

The Authority currently has the ability to sample and analyze
reactor primary coolant for gross activity, liquid isotope, boron,
chloride, dissolved hydrogen, total gas, dissolved O, and pH. Gross
activity and liquid isotope samples are removed via the primary
coolant post-accident sampling system (55' - PAB) and analyzed on
the ND 6620 system previously described. Chloride and pH are mea-
‘sured on separate samples (due to sample preparation necessary for
chloride analysis) with specialized electrodes contained within the
analysis cave on the 41' level of the PAB. Dissolved hydrogen and
total gas are analyzed using a gas chromatograph located in the sample
analysis lab (41' level - PAB). Boron concentrations are deterﬁined

by plasma emission spectrometry.



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

Response to Clarification 2(d)

A grab sampling system is the method by which the Authority would
obtain post-accident samples at Indian Pgint 3. The only in-line
- instrumentation currently'installed and operating at IP3 is a Rex-Nord
oxygen analyzer. The Rex-Nord oxygen analyzer 1s not being used to'
meet any of the criteria as specified in NUREG 0737, Section II.B.3

or any clarifications thereof.



Criterion: (5) The time for a chloride analysis to be performed
is dependent upon two factors: (a) if the plant's
coolant water 1s 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 analy-
sis 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
cnly 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 ppm 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 clarifi-
cation no. 4. Additionally, if chloride analysis
is performed on a diluted sample, an undiluted .
sample need also be taken and retained for analysis’
within 30 days, consistent with ALARA.

Response to Clarification 5

Indian Point 3 uses brackish water from the Hudson River as
the heat sink for the fan coocler units. Under certain postulated
accident conditions, this could be construed as a single barrier
protection between the reactor coclant and the river water. Chloride
analysis can be performed on an essentially undiluted sample in-house
within a 24-hour period and the results are reported as ppm Cl.
Since the maximum dilution involved is a féctor of two, the lower

limit of detectability of the instrument (18 ppb) assures an accurate



concentration value. The gquestion of verification of dissolved oxygen

levels will be addressed in the 180 day response which includes clarifi-

cation 4.



Criterion: (6) The design basis for plant equipment for reactor
coclant 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 CFR
Part 20 (NUREG-0578) to the GDC 19 criterion
(October 30, 1979 letter from H.R. Denton to
all licensees).

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

Response to Clarification 6

Exposure to individuals operating the post-accident sampling
system are based on a 2.75 Ci/g source term as per Reg. Guide‘l.4
with no dilution.other.than the rgactor coolant system. This results
in 5.4 R/HR at one foot from the sample cask. The 30 minutelhandling
period would give a maximum exposure to an individual of 2.7 rem.
Assuming a 10 Ci/g source term, per NUREG 0737, which is significantly
greater than the design basis accident postulated for IP3, 20 R/HR at
one foot from the cask would result. Thus, over 30 minutes, an expo-
sure of 10 rem is possible. 1In this case, alternating of peréonnel

performing the sampling and analysis would be regquired.

-10-



Criterion: (7) The analysis of primary coolant samples for boron
is reguired for PWRs. (Note that Rev. 2 of
" Regulatory Guide 1.97 specifies the need for
primary coolant boron analysis capability at BWR
plants). '

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

Response to Clarification 7

As previously stated in the response to clarification 2(c¢),

boron analysis is performed by plasma emission spectrometry.

-11-



Criterion: (8) If inline 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 provi-
ded for backup sampling shall be capable of pro-
viding at least one sample per day for 7 days fol-
lowing 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 regquired. Provisions to flush
inline monitors to facilitate access for repair
is desirable. If an off-site laboratory is to
be relied on for the backup analysis, an explana-
tion of the capability to ship and obtain analysis
for one sample per week thereafter until accident
condition no longer exists should be provided.

Response to Clarification 8

The post-accident sampling system at IP3 provides for with-
drawal of an undiluted sample,and facilities are avzilable to per-
form dilutions as necessary. Currently, no in-line monitors are used.
An in-line O, monitor is available. The grab sampling system can
be partially flushed for maintenance. Curfently, there are three
sample casks designed such that they can be easily shipped if
analysis by an outside laboratory becomes necessary. In addition, five
waste casks are available to flush contents of the sample casks and

the analysis cave.

-12-
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References

l1.1.1

Hardware

1.2.1

Software

1.3.1

Attachment 2(a)l~-1

ND-6620 Installation and Maintenance Manual; Nuclear
Data, Inc: July 1976.

The system Central Processing Unit is a Digital
Equipment Corporation LSI-1l microcomputer, attached
to the system Memory Management Circuit Board.

The system memory is solid state and expandable in
64 kilobyte increments. It currently contains 85
K (word) memory capacity.

The DAS is a programmable subsystem of the 6620 includ-
ing and LSI-1l microcomputer idertical to and inter-
changeable with the system CPU. The DAS performs all
real-time acguisition and display functions independ-
ently of the system CPU. (One DAS is associated with
one display terminal.) Each DAS may control up to

8 ADC's, although only two are currently connected.
Alternatively, Fortran programs may be read into and
executed from the DAS microcomputer, independently of.
the system CPU. The system contains two Display and
Acquisition Systems, one Decwriter and a Centronics
Line Printer.

The COMBUS is a non-dedicated, high-speed, decentralized,
sychronous bus which permits direct, bidirectional data
communication between system components. This permits,
for instance, any keyboard or teletype connected to the
system to control any DAS or the CPU. ' MIDAS, the system
software monitor, allows memory and device assignments
according to priority levels designated by the system
control operator.

The system uses two Pertec removable dual hard disk
drives. Each disk contains 9743 sectors, sufficient
for about one hundred forty 4096-channel spectra. (A1l
spectra are stored with 30-bit precision.) The disks

also contain MIDAS, FORTRAN, and JOBSTREAM programs.

The disk drives are identified by front thumbwheel .
selectors. Setting the selector to "1" identifies that
drive as DKO, DK1l. Setting the selector to "3" identi-
fies it as DK2, DK3.

One system master disk must be on line to operate the
6620. This disk contains the MIDAS program (Multiple




Software

(cont'd)

Independent Display and Acquisition System) which is
the system software monitor. MIDAS manages memory,
interrupts, performs device assignments, etc.

Nuclear Data also supplies several Fortran applications
software programs such as APS. PEAK, APS. NID or APS.
ENERGY. These programs provide the basic data manipu-
lation required to reduce spectral data acquired in
memory through the DAS.

MIDAS allows ND-supplied and user-generated programs

to be automatically executed in sequence, either imme-
diately or at a predetermined future time. These pro-
gram sequences are called "Jobstreams" and can be
written and stored on disk via the APS. EDITOR program.

Fortran programs can be written and stored on the disk.
The source programs written by the user must be converted
into machine-language by the Fortran Compiler before

they can be executed. However, debugged machine-language
programs can be stored on the disk for immediate execu-

tion similarly to the ND-supplied applications software.

Systematics

1.4.1

The ND-6620 has been designed with a great deal of
flexibility in operation, so each user can tailor the
system to his own ends. Unfortunately, this makes the
6620 very complicated to operate under strictly manual
control. Therefore, jobstreams have been written to
support this application.

MIDAS allows user #§ some special functions, such ‘as
file-element creation or modification, not allowed to
user #1-255. User #¢ is known as the "control" operator.

DKf# normally contains the system (program) disk. The
disk in DKl contains files for storing spectral data.
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