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Chemical Engineering Branch Meeting

Name Affiliation
Dave Wagner NRC
Stan Kirslis NRC
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J.C. Bradford Bechtel
Ronald Drewnowski PSE&G
D.B. James GE

Bernard Turvolin NRC



HOPE CREEK Noen Items (PSE4G #/40)
ENCLOSURE 2

DSER Section _ 9./ 2

Additiona!ﬁy, the information provided through Amencment 3 was not sufficient
for the staff to complete the evaluation of the compatibility and chemical
stability of materials wetted by spent fuel pool water. To complete the
review, the following information is requested:

(1) Identify and 1ist all materials in the spent fuel storage pool including
the neutron poison material, rack leveling feet, and rack frame.

(2) Provide test or operating data showing that the neutroa pofison material
will 7ot degrade during the lifetime of the spent fuel storage pool.

(3) Provide a description of any nmaterizls monitoring program for the pool.
In particular, provide information on the frequency of inspection and
type of samples used in the monitoring program.

(4) Provide details of the spent fuel racks to show that no buildup of gases
will occur in the cavities con“aining the noison materials.

——

Pending receipt and review of this information, this is an open item.

STATUS

The attached response was originally provided at the Auxilia
Systems Branch meeting of May 30 and 31, 1984. At the Chemic;¥

Engineering Branch meeting. the NRC reviewer noted
information should be provided: ted that the following

& copy of the "bural" report or a reference ta the report

:g::%if1cation of plants that use boral clad with stainless

drawings showing detail of the upper edges of
(to assure venting of gasses) ” WS oF The el

assurance that scale is removed from adjusting screw materials

HOW N



HCGS

DSER Open Item No. 140 (DSER Section 9.1.2)

SPENT FUEL STORAGE

Since the applicant's application for an cperating license was
docketed in 1983, which is after the November 17, 1977 date
specified in the SRP, the applicant must provide the results

of an analysis which shows that a failure of the liner plate as
a result of an SSE will not cause any of the following:

(1) significant releases of radioactivity due to mechanical
damage to the fuel; (2) significant loss-of-water from the pool
which could uncover the fuei and lead to release of radiocactivity
due to heat up; (3) loss of the ability to cool the fuel due to
flow blockage caused by a portion of one or more complete
section of the liner plate falling on the top of the fuel
racks; (4) damage to safety-related equipment as a result of
the pool leakage; and (5) uncontrolled release of significant
quantities on radioactive fluids to the environs; in accordance
to the Standard Review Plan, These buildings are also designed
against flooding and tornado missiles (refer to Section 3.4.1
and 3.5.2 of this SER). We cannot conclude that the requirenents
of General Design Criterion 2, "Design Bases for Protection
Against Natural Phenamena,® and the guidelines of Regulatory
Guides 1.13, "Spent Fuel Storage Facility Design Basis,"
Position C.3, 1.29, "Seismic Design Classification," Positions
C.1 and C.2, have been met.

The applicant has not provided the design details of the spent
fuel storage racks, the results of an analysis of impacts onto
the racks, the bundle to bundle spacing, the design maximum
enrichment (weight percent of U235), a description of
calculational methods used for criticality analysis (along with
the results), a tabulation of the nominal value of Kege of the
racks along with the various uncertainties and biases considered
in the analysis, and a tabulation of the reactivity effect of
each of the abnormal accident situations considered for our
review. Since credit is taken for gadolinia in the fuel, the
applicant must provide a commitment that every fuel bundie -ill
have a specified minimum amount of gadolinia distributed over a
specified number of specific fuel pins, for the entire length
of the fuel. As an alternative, the applicant can provide the
resu'ts of the criticality analysis without taking credit for
the gadolinia.

Thus, we cannot conclude that the requirements of General Design
Criteria 61, "Fuel Storage and Handling and Radiocactivity
Control," and 62, "Prevention of Criticality in Fuel Storage

and Handling," and the guidelines of Regulatory Guide 1.13,
Positions C.1 and C.4, concerning fuel storage facility design
are satisfied.

140-1



DSER Open Item No. 140 (Cont'd)

We cannot conclude that the spent fuel storage facility is in
conformance with the requirements of General Design Criteria 2,

61, and 62 as they relate to protection of the spent fuel

against hatural phenomena, radiation protection, and prevention

of criticality and the guidelines of Regulatory Guides 1.13,

Positions C.,1, C.3, and C.4 and 1.29, Positions C.1 and C.2s

relating to the facility's design basis and seismic ol
classification. The spent fuel storage facility does not meet

the acceptance criteria of SRP Section 9.1.2., We will report
resolution of this item in a supplement to this SER.

Additionally, the information provided through Amendment 3 was
not sufficient for the staff to complete the evaluation of the
compatibiiity and chemical stability of materials wetted by
spent fuel pool water. To camplete the review, the following
information is requested:

(1) TIdentify and list all materials in the spent fuel storage
pool including the neutron poison material, rack leveling
feet, and rack frame.

(2) Provide test or operating data showing that the neutron
poison material will not degrade during the lifetime of
the spent fuel storage pool.

(3) Provide a description of any materialc monitoring program
for the pool. 1In particular, provide information on the
frequency of inspection and type of samples used in tne
monitoring program,

(4) Provide details of the spent fuel racks to show that no
buildup of gases will occur in the cavities containing the
poison materials,

RESPONSE

The spent fuel pool liner plate was not désigned toO seismic
Category I reguirements because SRP 9.1.2, Revision 2

(March 1979), which first invoked the seismic Category {
requirement, was not issued until after the design and procure-
ment of the lin:r plate was complete and fabrication had begun
(November 1978). However, the liner plate was designed to act
as a form for the concrete in the spent fuel pool walls. To
perform this function a system of channels, wide flanges and
angle stiffeners was welded to the back surfaces of the liner
and connected to the outside formwork with form ties. Thus,
during the concrete pouring operation the welds between the
stiffeners and the liner were subject to the lateral pressure
effects of the wet concrete. This may be considered a 'test'
load in that after the concrete sets, the anchoring capability

140-2



RESPONSE (Cont'd)

of the stiffener system in holding the liner plate against seismic
loads is at least egual to the form pressure loadi The estimated
test.during construction (approximately 300 1b/ft¢) was lower

“than the design value of 690 1b/ft?, This construction load

induced a correspondingly lower stress in the stiffener-to-liner
welds,

An analysis, performed to evaluate the effect of SSE loads on

the liner, shows that the resultant stresses would be insignifi-
cant (approximately 1% of the stresses due to concrete placement)
when added to the residual concrete load.

Thus, the design of the liner plate satisfies General Design
Criteria 2, ol, and 62, Regulatory Guide 1,29, Positions C.l and
C.2, and Regulatory Guide 1.13, Positions C.1 and C.4, Refer to
Section 9.1.2.5 for additional justification of the non-seismic
Category I liner design., For additional information on the
design and analysis of the liner plate, refer to Appendix 3F.

For a discussion of the liner leakage collection system, which
permits expedient liner leak detection and measurement, and
prevents uncontrolled loss of contaminated pool water, refer to
Section 9,1.2,2,2.1,

The spent fuel storage facility design meets the intent of
Regulatory Guide 1.13 Position C.3, as described in Section
9.1.4.6 and 9.1.5.6.

The spent fuel storage rack design details will be provided in
the response tc Questions 220,15, 281.2, 281.13, 410.38, 410.39
and 410.42., The requested information will be available by
July, 1984, and will be provided by August, 1984,

The materials used in the spent fuel storage racks were included
in the response to Question 281,13 (Amendment 5).

Similar rack designs, with vented Boral poison in stainless steei
racks, have been licensed and have proven successful. The Yankee
Rowe racks have been in use since 1964 without a Boral poison
failure. NRC sponsored tests at Brookbaven National Lab support
the use of Boral poison material. Br._ks and Perkins Product
Performance Report 624 provides additional justification and is
available for NRC review.

In order to continually assure the adequacy of the poison material,
test coupons are provided for a Boral surveillance program.
Forty-five coupons are installed in high radiation areas of the
spent fuel pool. However, because stainless steel spent fuel

racks with Boral poison material are already in use in other BWR
fuel pools, a Boral surveillance program is not planned at HCGS.
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RESPONSE (Cont'd)

I1f information from these lead plants indicates any problem
with the Boral, a surveillance program can then S2 1initiated.

The speﬂ% fuel rack poison cavities are vented to prevent any

buildup of gases. Response to Question 281.12 for provides
further information on venting.

140-4



HCGS FSAR - 4/84

QUESTION 281.13 (SECTION 9.1.2)

Identify the materials, including the neutron absorbing material
(poison), used in the fabrication of .he high density sp=2nt fuel
storage racks and all other structural components wetted by the

pool water. Indicate how the poison-containing cavities are
vented.

RESPONSE

*11 parts of the spent fuel racks, except the adjusting screws in
the feet of each module and the poison material, are made from
ASTM A240, Type 304L, stainless steel. The adjusting screws are

made lrom ASTM AS564, Type 630 stainless steel. Boral is the
poison material.

Thin (0.024 inch thick) outer canister sheets hold the Boral
tighltly against the 0.090 inch thick inner canister walls. The
outer canisters are spot welded to the inner canisters along the
bottom and both vertical sides of the outer canister. The top
edge of each outer canister is seam welded to the inner canister.
The gaps between the spot welds provide the poison venting.

281.13-1 Amendment S



“HI0PE CREEK Noen Items (PSE&G # /] )j

DSER Section _9.1. 3

Additionally the information provided through Amendment 3 was not sufficient
for the staff to complete its evaluation of the spent fuel poal sampling and
monitoring. To complete the review, the following information is needed:

(1) Describe the sampling procedure, analytical instrumentation, and sampling
frequency for monitoring spent fuel pool purity.

(2) State the radiochemical limits for initiating corrective action.

The applicant's response should consider permissible gross gamma and fodine
activities and the demineralizer decontamination factor.

Pending receipt and review of this information, this is an open item.

STATUS

The attached response was provided by'letter dated June 15, 1984
(R. L. Mitt] to Schwencer). Based on the review of the response,

the applicant needs to provide detail concerning the radioch
limits for initiating corrective actions. . -



HCGS

DSER Open Item No. 1l41g (Section 9.1.3)

SPENT FUEL POOL COOLING AND CLEANUP SYSTEM

Additionally, the informaticn provided through Amendment 3
was not sufficient for the staff to complete its evaluation

of the spent fuel pool sampling and monitoring. To complete
the review, the following information is needed:

(1) Describe the sampling procedure, analytical
instrumentation, and sampling freguency for monitoring
spent fuel pool purity.

(2) State the radiochemical limits for initiating
corrective action, . ¢

The applicant's response should consicer permissible gross

gamma and icdine activities and the cdemineralizer
decontamination factor.

RESPONSE

FSAR Section 9.1.3.2.2.4 has been revised to provide the
requested information.

M P84 95/05 2-dh



HCGS FSAR

The stainless steel filter-demineralizer vessels are of the
pressure preccat type. A tube nest assembly consisting of the
tube sheet, clamping plate, filter elements, and support grid is
inserted as a unit between the flanges of the vessel. The filter
elements are stainless steel and are mounted vertically in the
vessel. Air scour connections are provided below the tube sheet,
and vents are provided in the upper head of each vessel. The
filter elements are installed and removed through the top of each
vessel. The holding elements are designed to be coated with
powdered ion exchange resin as the filtering medium.

'~ The fuel pool filter-demineralizers maintain the following
effluent water quality specifications:

Specific conductivity at 25°C, micromho/cm £0.1

pH at 250C 6.0 to 7.5

Heavy elements (Fe, Hg, Cu, Ni), ppm 0.05

Silica (as Si0O,), ppm <0.05

Chloride (as Cl-), ppm <0.02

Total insolubles, ppm 90% removal to a

minimum of 0.01 ppm
Tnsertc A >

The filter-demineralizers are designed to be backwashed
periodically with water to remove resin and accumulated sludge
from the holding elements. Service air pressure loosens the
material from the holding elements and the backwash slurry drains

through the gravity drainiine to the waste sludge phase separator
in the solid waste management system.

The resin tank provides adequate volume for one preccating of one
filter demineralizer vessel.

The resin eductor transiers the precoat mixture of resin to the
holding pump suction line at a flow rate of 4 gpm.

The holding pumps are designed to recitrculate a uniform mixture
of resin through the filter-demineralizer vessel being precocated
at a flow rate of 1.5 gpm/ft2 of filter element surface area, and
to automatically start and maintain the precoat material on the
filter elements when the system flow rate falls below the value
necessary to keep the precoat on the elements.

DSER OPEN ITEM /‘//5 9.1-21



INSERT A

The influent and effluent water of the FPCC is continuously
monitored by on line PH and conductivity instrumentation.
In addition, grab samples of the influent 420 will be
analyzed once per week for chloride and for gamma isotopic
and cnce per month for heavy metals (Fe, Cu, Hg, Ni). Grab
samples of effluent water will be analyzed weekly for
chloride, silica, suspended solids, tritium, and for gamma
isotopes.

Pecontamination factors (4f) of greater than 10 are expected
for any chloride present and greater than 5 for isotopes of

Iodine and Cobalt. Resin bed(s) will be regeneratsd and/or
replaced when these dfs are not achieved,

DSER OPEN ITEM l41g
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DSER Section

HOPE CREEK Noen Items (gsun FNE)

9.3. 2

G Postaccident Sampling System, TMI’:~2 Action Plan Item II1.B.3

The information provided through Amendment 3 was not sufficient for the staff
to complete its evaluation. This is an open item.

To meet the criteria of NUREG-0737, Item 11.B.3, the guidelines of Appendix § C_
to this SER should be implemented.

STATUS

The attached broposed resoonse was provided at the meeting.Based on
staff review of tha resonse and discussions at the meeting, the
following revisions to the response will be made:

(a.4) 1. (&
fe) 2.
(f) .
(i) 4.
(J) 8.
(k) 6.

PSE&G should state intentions of using a licensed
shipping cask

response will state that valves not accessible after
an accident can perform tneir function in an accident
environment ~ .

PSE&G needs to supply a response on GDC-19 with regard
te the PASS

PSE&G will clarify the resvonse

sensitivities of onsite sampling instruments will
be provided in tabular form.

PSE&G will insert in response a statement saying
the containment atmosphere sample line is heat traced



DSER Open Items No. 148 (DSER Section 9.3.2)

Postaccident Sampling System, TMI-2Z Action Plan Item II.B.3

The information provided thrcocugh Amendment 3 was not

sufficient for the staff to complete its evaluation. Th.s
is an open item,

To meet the criteria of NUREG-0737, Item II.B.3, the guide-
lines of Appendix C to this SER should be implemented,

RESPONSE

See attached marked-up response to Question 281.15.




HCCS FSAR 6/84

QUESTION 281.15 (SECTION 9.3.2)

The information provided on the Post Accident Sampling System
(PASS) is inadequate to demonstrate compliance with NUREG-0737,
Item 11.B.3. Provide information that satisfies the criteria in
the attachment.

RESPONSE

Section 9.3.2 has been revised to provide the information
responding to the attachment transmitted with this question.

Additional information on the following will be provided in June
1984.

o Equipment used to ship samples for offsite analyses
o Time to analyze samples

o Quantification methods

o Chloride analysis

(o) Compliance with GDC19 for PASS sample analysis

"—L.; cd{(‘(f/\ﬁ(j FSA"’L P(L:{}.‘_; (..p\_f\(,\hr’ de t{.{ cll‘flh( ;4'}6‘1,5 /
X fd LL\“{)’:QW.L 4o GbHE 19 LLJ\A;J\ (,L~;u A,( ,Vc. ./orU41
v (‘“*'fd‘ ol 19e4 .

281.15-) Amendment 6



HCGS FSAR. j 10/83

However, NUREG 0737 Section II.B.3.1 requires that the PASS meet
the following:

a. The licensee shall have the capability to promptly
obtain reactor coclant 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.

The foliowing is a conservative time sequence for
sampling, transport, and analysis to demonstrate that
samples can be obtained and analyzed withir the
specified 3-hour period:

1. Recirculate sample, install sample vial/or
cartridge -- 15 min.

2. Operate sample station -- 15 min.

Transport sample te¢ lab -- 20 min. -

ARD . I
4. Analyze sample - 3 'pq 0,
Sample points and sample fathering methods are
d;scussed in Section 9.3.2.2.2.
b. The licensee shall establish an onsite radiological and

chemical analysis capability to provide, within the 3-
hour time frame established above, quantification of
the following:

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

2. Hydrogen levels in the containment atmosphere;

9.3-19 Amendment 2




HCGS FSAR 10/83

A chloride analysis will need to be performed within 4
days of ine sample being taken because 1) the plant has
brackish coolant water and 2) two barriers are provided
between primary containment systems and the cooling
water (see Figure 9.2-3).

The design 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
cperational review criterion was cnanged 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).)

The PASS radiation shielding design will be in
accordance with Section 12.3.2.2.6 to keep personnel
exposures as low as practicable and within the limits
established by GDC 19.

The analysis of primary coolant samples for boron is
required for PWRs. (Kote that Revision 2 of Regulatory
Guide 1.97 specifies the need for primary coolant boron

Cj;Lpnalysis capability at BWR plants.).

1f 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 provided for
backup sampling shall be capable of providing at least
one sample per week until the accident condition no
longer exists. -

The Hope Creek Generating. Station PASS .is a grab sample
system and is described in Section 0.3.2.2.2.

9.3-21 Amendment 2
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HCGS FSAR 10/83

A chloride analysis will need to be. performed within 4
days of the sample being taken because 1) the plant has
brackish coclant water and 2) two barriers are provided

tetween primary containment systems and the cooling
vater (see Figure 95.2-3).

The design 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 CFR Part 20 (NUREG-0578) to
the GDC 19 criterion (October 30, 1979 letter from
H.R. Denton to all licensees).)

The PASS radiation shielding design will be in
accordance with Section 12.3.2.2.6 to keep personnel

exposures as low as practicable and within the limits
established by GDC 19.

The analysis of primary cooclant samples for boron is
required for PWRs. (Note that Revision 2 of Regulatory
Guide 1.97 specifies the need for primary coclant boron
analysis capability at BWR plants.).

1f 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. Establisr=d planning for analysis at ofisite
facilities is acceptable. Equipment provided for
backup sampling shall be capable of providing at least

one sample per week until the accident condition no
longer exists. - .

gystem—eand—is—deseribed—inSection—93+232+2
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HCGS FPASS has the capabila*y to obtain arab fawples as described
in Section 9.3.2.2.2.

. —————
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HCGS FSAR ' ' 10/83

i The licensee's radiological and chemical sample
analysis capability shall inciude provisions to: .

1.

.

Identify and quantify the isotopes of the nuclide
categories discussed above to levels corresponding
to the source terms given in Regulatory Guide 1.3

-or 1.4 and 1.7. Where necessary and practicable,

the ability to dilute samples to provide
capabil 'ty for measurement and reduction of
personnel exposure should be provided.

Sensitivity of oncite liquid sample analysis
capability should be such as to permit measurement
of nuclide concentration in the range from
approximately 1 »Ci/g to 10 Ci/g.

Restrict background levels of radiaticn in the
radiological and chemical ajalysis facility from
sources such that the sample analysis will provide
results with an acceptable 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 ventilation system design which will

control the presence of airborne radiocactivity.

A diluted liquid sample can be obtained as described in

m"ez G»-Section 9.3.2.2.2.6.

j. Accuracy, range, and sensitivity shall be adequate to
provide pertinant data to the operator in order to
describe radioclogical and chemical status of the
reactor coolait systems. -

k. In the design of the postaccident and analysis
capability, cons.deration should be given to the
following items: .

1.

Provisions for purging sample lines, for reducing
plateout in sample linés, 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 restrictions to limit
reactor coolant less from a rupture of the sample
line. The postaccident reactor coolant and

9.3-22 Amendment 2
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All sample bottles, iodine cartridges, etc., will be identified
Priecr to sampling to‘eliminate unnecessary exposure resulting
from handling high level samples. A centralized logging system
will be developed to track sample aliguot identification, dilu~-
tion factors, sample disposition, etc.

Liguid samples will be taken at the sample station in septum-

type bottles and trahsported to the analysis facility in lead
containers.

Sample aliquots are taken from the s;;tun bottles for anzlysis

or further dilution. Aliquoting and transfer will be performed
usin; shielded containers, or behind a lead brick pile. Cali-
brated hypodermic syringes will be used for aligquoting the higher
activity samples. Tongs or other holding/clasping devices will
be available for holding the sample bottle during the tronsfer
and .dilutions to reduce hand and body exposure. Unless prohibit-
ed by the intended analysis, dilutions will be done using very
dilute (about 0.01N) nitric acid as the diluent to minimize
sample plateout problems.

Primary coolant samples obtained from the sampling station are
diluted by a2 factor of 100 (0.1 ml coclant diluted to 10 ml).
Under severe accident conditions, a calibrated syringe would be
used to obtain an aliguot for this sample for further dilutions.
At the maximum exrected primary coolant activity level (3 Ci/ce),
2 dilution factor of 1 X 10° would be required for gamma spectro-
scopy.

Direct counting of the initial 100:1 dilution sample would allow
analysis at coolant activity levels down to 1 Ci/cc. In addition,
the cegassed, undiluted 10 ml sample available from the sample
-station could be used for analysis of samples in the 10-4 to 10-3
Ci/cc range. Thus, useful samples may be obtained from the post-
accident sampling station for coolant activity levels ranging from
design basis accident source terms to well below the maximum level
that can be tolerated at the normal reactor sample station.



However, NUREG 0737 Section II.B.3.1 requires that the PASS meet
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the following:

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.

The following is a conservative time sequence for
sampling, transport, and analysis to demonstrate that
samples can be obtained and analyzed within the
specified 3-hour period:

1. Recitculite sample,'install sample vial/or
cartridge -- 15 min.

3. Operate sample station -- 15 min.
8 Transport sample to lab -- 20 min.

4. Analyze sample -

Sample points and sample gathering methods are
dircussed in Section 9.3.2.2.2. ‘

The licensee shall establish an onsite radiclogical and
chemical analysis capability to provide, within the 3-
hour time frame established above, gquantification of
the following:

Certain radionuclides in the reactor cooclant and
containment atmosphere that may be indicators of
the degree of core damage (e.g., noble gases;

CEB;_iodines and cesiums, and nonvolatile isotopes);

*

P

3. Hydrogen levels in the containment atmosphere;

5.3-19 Amendment 2
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A generic procedure to assess the extent ©of core demage based on
redionuclide concentrations and other parameters has been prepered
by the BWR Owners Group (see Chapter 1.8.1.9.7). A HCGES plant
specific procedure based on this methodology will be prepared by

1/85 .

e



Hovever, NUREG 0737 Section 11.B.3.1 requires that the PASS meet
the following:

Av»
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-

The licensee shall have the capability to promptly
obtain reactor cooclant samples and containment
atmosphere samples. The combined “ime allotted for
sampling and analysis should be 3 hours or less from
the time a decision is made to take a sample.

The following is a conservative time sequence for
sampling, transport, and analysis to demonstrate that
samples can be obtained and analyzed within the
specified 3-hour period:

% Recirculate sample, install sample vial/or
cartridge -- 15 min.

Z. Operate sample station -- 15 min.
3. Transport sample to lab -- 20 min.
4. Analyze sample -

Sample poinis and sample gathering ﬁethcds are
discussed in Section 9.3.2.2.2. ‘

The licensee shall establish an onsite radiological and
chemical analysis capability to provide, within the 3-
hour time frame established above, quantification of
the following:

1. Certain radionuclides in the reactor cooclant and
containment atmosphere that may be indicators of
the degree of core damage (e.g., noble gases;
jodines and resiums,. and nonvolatile isotopes);

2. Hydrogen levels in the containment atmosphere;

9.3-19 Amendment 2
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At greater than 15X power, the primary containment atomsphere 1s
maintained under & nitrogen blacket. Hydrogen and oxygen concen-
trations are wonitored by chemical analysis of gas samples drawn
frow various points in the drywell and torus. During post accident
conditicns, hydrogen and oxygen concentrations are monitored by one

of two Hydrogen/Oxygen ana lyzers. Lonseniretians—as t—metirtatred—et—
- . . a :-'I‘ “Eﬁ‘iﬁg ‘h‘-e"*
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3. Dissolved gases (e.g., 8;), chloride (time
allotted for analysis subject to discussion.
@ below), and boron concentration of liquids.

-
N
k4

‘. Alternatively, have inline monitoring capabilities
to perform all or part of the abcve analyses.

Inline monitoring capabilities (radiation monitors and
conductivity cell) are discussed in Section 9.3.2.5.2.

Reactor coolant and containment atmosphere sampling
during postaccident conditions shall not require an
isolated auxiliary system (e.g., the letdown system,
reactor water cleanup system) to be placed in operation
in order to use the sampling system.

Isolated auxiliary systems are not tequiréd for PaASS
cperation. The PASS is described in Section 9.3.2.2.2.

Pressurized reactor coolant samples are not required if
the licensee can quantify the amount of dissolved gases
with unpressurized reactor coclant samples. The
measurement of either total dissolved gases or H, gas
in reactor coolant samples is considered adequate.
Measuring the 0, concentratior is recommended, but is
not mandatory.

The.method of gathering pressurized and non-pressurized
regactor coolant samples is discussed in
Section 9.2.2.2.2.

The time for a chloride-analysis to be performed is
dependent upen two factors: (a) if the plant's coolant
water is seawater or brackish watr~ and (b) if there is
only a single barrier between primary containment
systems ¢.d 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 otner cases, the licensee shall provide for the
analysis to be completed within 4 days. The chloride
analysis does not have to be done onsite.

9.3-20 ' Amendment 2

e S
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Total Dissolved Gas analysis will be perfromed by the method recomm=
ended by ihe BWR Owners Group and GE (as discussed in Section 1.8:9.97).
Chloride analysis will be performed by lon Chromaetoaraphy; Eoron by
Specific Ion Electrode. L
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. P Dissolved gases (e.g., Hy), chloride (time
allotted for analysis subject to discussion
below), and boron concentration of liquids.

4. Alternatively, have inline monitoring capabilities
to perform all or part of the above analyses.

inline monitoring capabilities (radiation monitors and
conductivity cell) are discussed in Section 9.3:3:5:.3:

Reactor coolant and containment atmosphere sampling
during postaccident conditions shall not require an
isolated auxiliary system (e.g., the letdown system,
reactor water cleanup system) to be placed in operation
in order to use the sampling system.

1solated auxiliary systems are not required for PASS
operation. The PASS is described in Section 9.3.2.2.2.

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 H, gas
in reactor coolant samples is considered adequate.

Measuring the O, concentration is recommended, but is
not mandatory. ' i

The method cof gathering pressurized and non-pressurized
regactor coolant samples is discussed in
Section 9.3.2.2.2.

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 bctn 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 shail provide for the

analysis to be completed within 4 days. 'The chloride
analysis does not have to be done onsite.

9,.3-20 : Amendment 2
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HCGS will have the capability of sending samples offsite. Arrange-
ments-will be made with offsite facilities to perfrom enalyses and
an appropriete shippinq cask will be obtained prior to core load.

X
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The small volume (diluted) liquid sample cask is a cylinder with (f'
a lead wall thickness of about 2 inches. The cask weighs - ‘
approximately 50 pounds and has a handle which allows it to be
carrieé by one person.

The 10 milliliter undiluted sample is taker in a 700 pound lead
shielded cask which is transported and positioned by a four-wheel
dolly. The sample is shielded by about 5-1/2 inches of lead.

9.3.2.2.2.10  PASS. Power Supply

The PASS isolation and contreol valves, sample station control
panels, isclation valve control panels, and suxiliary equipment
are connected to a non-1E battery backed power source. The
safety auxiliaries cooling system, which is needed for the sample
coolers, is powered from the emergency diesel generators
following a loss of offsite power. Power for the gas sample line
heat tracing is supplied from a diesel backed source.

$:.3.2.3 Safety Evaluations
92.3.2.3.1 .. . ‘Process Sampling System Safety Evaluaticn : <i-

The process sampling system has no safety-related function.
Failure of the system will not compromise any safety-related
system or component, or prevent a safe shutdown of the plant.

The process sampling lines, connected to the reactor coclant
pressure boundary (RCPB) through the first isoclation valve
outside containment, are designed to seismic category I
requirements, as defined in Section 3.7. Sample lines that
penetrate the containment are provided with isolation valves in

accordance with 10 CFR 50, Appendix A, GDC 55, as described in
Section 6.2.4. .

'9.3.2.3.2 Post-Accident Sampling_System Safety Evaluation |

will oot compromise any safety-related system or component, or

The PASS has no safety-related function. Failure of the system
prevent a safe shutdown of the plant. X

(

-

9.3-18 Amencément 2



9.3.2.2.2.11 Storage and Disposal of Sample

Short-teim sample storage areas will be provided in the
chemistry laboratory and counting room facilities. An area
for long-term storage of the samples will be designated prior
to core load. Low level wastes generated by routine chemistry
evolutions will be flushed to radwaste. Procedures addressing
the ultimate disposal of the sauples will be provided by 1/85.
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1.8.1.97 Conformance to Regulatery Gvide 1.97 Revision 2

. December 1980: Instrumentation for Light-Water-Cooled
Nuclear Power Plants to Assess Plant and Environs
Conditions During and Following an Accident

HCGS ccmplies with the BWR Owner's Group positien '
(Reference 1.8-4) on Regulatory Guide 1.97 with the following
clarifications and exceptions: (ke

a. Suppression chamber spray flow (Type D variable) = The
BWR Owner's Group has recommended not implementing this
variable. HCGS has implemented this variable as
Category 2. - .

b. Drywell spray flow (Type D variable) - The BW%R Owner's
Group has recommended not implementing this variable.
HCGS has implemented this variable as Category 2.

c. Condenser cooling water flow (BWR Owner's Group
— recomnended Type D variable) - HCGS deviates from the
BWR Owner's .Group position on this variable by using

vreer the cooling water temperature rise (delta T) across the
‘A condenser to> provide this information. :
—> |

See Section 1.8.2 for the NSSS assessment of this Regulatory
Guide. .

1.8.1.98 Conformance to Regulato Guide 1.98, Revision 0, March
3 1976: Assumptions Used Eor Evaluating the Potential
Raaioiogical Conseguences of a Radioactive Offgas

System Failure in a Boiling Water Reactor

HCGS complies wvith Branch Tecﬁhical Position ETSB 11-5,
Revision 0, July 1981, in lieu of Regulatory Guide 1.18.

For further discussion, see Section 15.7.1.

1.8-60 '
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5. The licensee's radioiogical and chemical sample
analysis capability shall include provisions to:.

| ldentify and quantify the isotopes of the nuclide

categoriec discussed above to levels corresponding-

to the source terms given in Regulatory Guide 1.3
or 1.4 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 1 »Ci/g to 10 Ci/g.

-

Restrict background levels of radiation in the
radiclogical and chemical analysis facility from
sources such that the sample analysis will provide
results with an acceptable small error
(approximately a factor of 2). 7This can be
accomplished through the use of sufficient
shielding around samples and outside -sources, and
by the use of ventilation system design which will
control the presence of airborne radicactivity. _

A diluted liquid sample can be obtained as described in
Section 9.3.2.2.2.6.

3. Accuracy, range, and sensitivity shall be adeguate to
provide pertinert data to the operator in order to
e describe radiological and chemical status of the
ALos \ég_teacto:' coolant systems.

R. In the design of the postaccident and analysis
capability, consideration should be given to the
following items:

-~

1 Provisions for purging sample lines, for reducing
plateout in sample linés, for minimizing sample
loss or distortion, for preventing blockage of
sarple lines by loose material in the RCS or
co.tainment, for appropriate disposal of the
samples, and for flow restrictions to limit
reactor coolant loss from a rupture of the sample
line. The postaccident reactor coclant and

9.3-22 Amendment 2
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Insert A

On-site chloride will be determined by Ion
Chromatography.

A combination electrode will be used to measure

the p# of coolant samples. Testing performed by
GE has verified that expected levels of irradia-
tion result in a shift of less than 0.3 pH units,

The boron determination is made on a 1:100 dilu-
.ion of reactor water.

The post-accident sample station is equipped with
a 0.1 uS conductivity cell. The conductivity
meter has a lin- ~ scale with a six-position range
of 0-~3, 0-10, 0-30, 0-100, 0-300 and 0-1000 us
when using the 0.1 uS cell.

Conductivity measurements are, of course, non-
specific, but they serve the important function of
indicating changes in chemical concentrations and
conditions., Perhaps even more important, in the
case cf the BWR primary coolant, the conductivity
measurements can establish upper limits of possible
chemical concentrations and can eliminate the need
for additional analyses.

The condictivity measurement can also be used to
bound the possible range of pH values.

Equipment used for post-accident sampling and analysis
will be calibyrated or tested approximately every six
monihs. Personn2l classroom training in the collection
and analysis of samples will be performed every six
months.



