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Clarification: 2 (a) A discussion of the counting equipment capabilities is needed,
including provisions to handie samples and reduce background
radiation to minimize personnel radiation exposures (ALARA).
Also a procedure {s required for relating radionuclide
concentrations to core damage. The procedure should include:

1. Monitoring for short and long lived volatile and non
volatile radionuclides such as 133g,, 131y, 137¢
134¢g, 85¢r, 1403, and B88¢, (See Vol. II. Part 2,

PP. §24-SZ7 of Rogovin Report for further {nformation).

2. Pravisions %o estimate the extent of core damage based
on racionuclide concentrations and taking ints considera-
tion other physical parameters such as core tamperature
data and sample location.

2 (5) Show a capadbility to cbtain a grad sample, transport and
analyze for hydrogen,

2 (c¢) Discuss the capabilities o sample and analyze for the
accident sample species listed here and in Regulatory Guide
1.57 Rev 2.

2 (d) Provide a discussion of the reliadtlity and mainterance
indarmation to demsastrate that the selectad on-line
instrument {s apprepriate for this application. (See (8)
ané (10) bSelow relative to back-up grad sample capatility
and instrument range and accuracy).

Criterion: (3) Sescear caslant and containment atmosphere sampiing during
sest accident conditions shall not reguire an isolated
auxiliary system [e.g., the Tetdown system, reacior water
cleanup system (WCUS)] ta be placed in operaticn in order
*5 use the sampling system,

Clarificasion: System schematics and discussions should clearly demonstirate
: shas post accident sampling, including recirculation, frem
each samsle scurce s possible without use of an isolated
auxiliary systen, [t should be verifiec that valves which
are not accessible after an accident are environmentalily
qualified for the conditicns in which they must operate,

Sregsurizes reactar coolant samoles are not required 1 the
licencse 2an auantify she amcunt of dissolves gases with
unsressurized reactor caolant samcles. The measurement of
aisner t3%a] dissalved gases or W, gas in reactor csolant
samsles is corsidered adesuate. Measuring the O, concentra-
tign is recammenced, byt 15 net mancatory. ¥

-
-

Crisericn:

Clari®ication: Siscuss the method wheredy tota) dissolved gas or hydrogen
and sxygen can be measured and related %o reactor coolant
system cencensrations, Additicrally, i€ chlcrides exceed
2715 ==m. verificatisn shat disssived oxyzen is less than
2.1 =24 is necassary, Verification thatl dissslved oxygen s
3.1 2om Sy measurement of a dissolved nydrogen resicual cf



Criterion:

Clarification:

o
Criterion:

Critericn:

(S)

(7)

> 10 cc/“g is acceptable for up to 30 days after the
Tccident. Within 30 days, consistent with minimizing .
personnel radiation exposures (ALARA), direct monitoring
for dissolved oxygen is recommended.

The time for a chloride anaiysis to be performed is cependent
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 comdleted within 4 days. The chloride
analysis does not have to be done cnsite.

38WR's on sea or brackish water sites, and plants which use

sea or brackfish water in essential heat exchangars (e.g.
shutdown cooling) that have only :ingle barrier protection
between the reacto~ ccolant are reguired to analyze chloride
within 24 hours. A1l other plants have 56 hours to perform

a chlorida analysis. Samples diluted by up to a factor of
one thousand are acceptable as initial scocping analysis fer
chloride, provided (1) the resylss are repcrted as pom

£1 (the licensee should estatlish this value; the numter in
tha blank should be no greater than 10.0 ppm C1) in the reactor
coo'an? system and (2) that dissoived .xygen can be verified
at <0.1 pom, consistent with the guidelines above in clarifi.
catien no. 4., Additienally, if chloride analysis is performed
en a diluted sample, an yndiluted sample need also be taken
and retained for analysis within 30 days, consistent with
ALARA,

The design basis for plant equizment for reactor coolant and
ccntairment atmesphere sampling and analysis must assume that
it is possible ¢2 obtain and analyze a sample without radiation
exposures to any individual exceecing the criteria of GDC 19
(Appendix A, 10 CFR Part S50) (i.e., 5 rem whole body, 75 rem
exsremities). (Note that the design and operational review
criterion was changed frem the operaticnal limits of 10 CFR
Sare 29 (NUREG-CS78) %o the GOC 13 critericn (Jctober 230, 1875
Tesser from H, 2, Denton 22 2l) licensees).

Cansistens with Segulatory Guide 1.3 or 1.8 source terms,
srevide information on the dredicted personnel axposures based
on person-mciion ‘or sampling, transport and aralysis of

11 required parameters.

The analysis ¢f primary coolant samples for boron is requires
$sr W%, (Mote that Rev. 2 of Regulatory Guide 1.37 specifies
vhe nees for grimary csolant Sersn anaiysis cazadility at BWR

b - \

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

Criterion: (8) If inline monitoring in used for any sampling and analy-
tical capability specified herein, the licensee shall provide
backup sampling through grab samples, and shall demonstrate
the capability of analyzing the samplies. 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 r.tain both diluted and undiluted backup
samples is required, Provisions 2o flush inline monitors
to facilitate access for repair i- desirablz, If an off-site
Taboratory is to be reliec on for the backup analysis, an
explanation of the capabili*y to shin and gbtain aralysis
for one sample pe- week thereafter until accident conditicn
no longer exis s should be provided.

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 discu.sed above to levels corresponding to the
source tams given in Regulatory Guide 1.3 or 1.4 and 1.7,
Where necessary ind practicable, the abiiity to dilute
samples tc provide capability for meacurement and reduc-
tion of personre’ exposure should be provided. Sensi-
tivity of onsite Yiquid sample analysis capability
should 'be such as to permit measurement of nuclide cuncen-
tration in the range from approximately 1u Ci/g to 10 Ci/g.

(B) Restrict background levels of radiation in the radiolog-

. 1cal and chemical aralysis facility “rom 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 shialding
arcund samples and cutside sources, and by the use of a
venttlation system design which will contrel the presence
of airtorne radicactivity.

Clarification: (5) (a) Provide 2 discussion of the predicted activity in the samples
to be taken and the metheds of handling/dilution that will be
employed o recduce the activity sufficiently tc perform the
required analysis. Ofscuss the range of radionuclide concen-
tration which can be analyzed for, including an assessment of,
the amount of overlap between post accident and normal sampling
capabil.ties.



(9) (b)

Criterton:’ (10)

Clarification:

For concentrations be1ow 1,000 ppm the tolerance band should

+ 0.05 ppm.

-8 e

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 lev:ls and radiation effect will be on
afs;mpie being counted to assure an accu"acy within a factor
)

Accuracy, range, and sensitivity shall be adequate to provide
pertinent data to the operator in order to describe radiolo-
gical and chemical status of the reactor coolant systems.

The recommended ranges for the required accident sample
analyses are given in Regulatory Guide 1.37, Rev. 2. The
necessary accuracy within the recommended ranges are as
follows: v

- 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 a the tolerance is + 50ppm).

remain at + 50 ppm.
- Chloride: measured to determine coolant corrosion 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 pom.

- Hydrogen or Total Gas: monitored to estimate core degrada-
tion and corrosion potential of the coolant.

An accuracy of + 10% is desirable 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 ccolant corrosion potential.

For concentrations between 0.5 and 20.0 ppm oxygen the analysis
should be accurate within + 10% of th: measured value. At

concentrations below 0.5 pom the tolarance band remains at



- 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 ranges + 0.5 pH units
is acceptable.

To demonstrate that the selected procedures and instrumentation
will achieve the above l1isted accuracies, it is necessary to
provids 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.

STANDARD TEST MATRIX

FOR
UNDILUTED REACTOR COOLANT SAMPLES IN A POST-ACCIDENT ENVIRONMENT
. Nominal
Constituient Concentration (pem) Added as (chemical salt)
& 40 Potassium lodide
Cs+ 250 . Cesium Nitrate
Ba+2 10 Sarium Nitrate
La+3 5 Lanthanum Chlaride
Ce+d $ Ammonium Cerium Nitrate
ci- 10
8 2000 8oric Acid
Li+ 2 Lithium Hydroxide
Ho3 150
i :
K+ 20
Gamma Radiation 10% Rad/gm of Adsorbed Dose
(Induced Field) Reactor Coolant
NOTES:
1) Instrumentation and procedures which are applicable to diluted samples
only, shcyld be tested with an equally diluted chemical test matrix.
The induced radfation envirorment should be adjusted commensurate
with the weight of actual reactor coolant in the ‘sample being tested.
2) For PWRs, procedures which may be affected by spray additive chemicals
nust be testad in both the standard test matrix plus approsriate spray
additives. B2oth procedures (with and without spray additives) are reguired
to bte availabdble.
3) For 24WRs, 1f procedures are verified with Soron in the test matrix, they

do not have to be tested withsut boron.
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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 2 similar
environment.

A1l 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, tnat it will be available if
required. Operators should receive initial and refresher training in
vost 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,

Criterion: (1y In the design of the post accident sampiing and analysis
capability, consideration should be given to the following
items:

(a) Provisions for nurging sample lines, for reducing plateout
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 sampies, and for flow restrictions to limit reactor
coolant loss frem a rupture of the sample line. The post
accident reactor coolant and containment atmosphere samples
should be representative of the reactor ccolant in the
core areaz 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 contaimment. 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-eff1c1ency
particulate afir (HEPA) #ilters.

Clarification: (11)(a) A description of the provisions which address each of the
items in clarification 11.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.
[f a given sample lecation can be rendered inaccurats due %0
the accident (i.e. sampling frcm a hot or cold leg locop which
may have a sta2am or gas peckat) describe the backup sampling
capabilities or address the maximum time that this condition
can exist.

8WR's should specificaliy address samples which are taken
frem the core shroud area and demonstrate how they a-e repre-
sentative of core conditions.



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

(11)(b) A dedicated sampie station filtration system is not required,
provided a positive exhaust exists which is subsequently
routed through charcoal absorbers and HEPA filters.



