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TENNESSEE VALLEY AUTHORITY |
CH ATTANOOGA TENNE'SSEE 374o1

400 Chestnut Street Tower II

harch 23, 1984
Director of Nuclear Reactor Regulation
Attention: Ms. E. Ad esam, Chier

Licensing Branch No. 4
Division of Licensing

U.S. Nuclear Regulatory Commission
Washington, D.C. 20555

Dear Ms. Adensam:

In the Matter of ) Docket Nos. 50-327
Tennessee Valley Authority ) 50-328

By my November 23, 1983 letter to you, we requested NRC approval of a
proposed license amendment concerning postaccident sampling for the
Sequoyah Nuclear Plant, units 1 and 2. Additional submittals were made by
my December 21, 1983, January 9 and January 10, 1984 letters to you. As a
result of the meeting at Sequoyah on February 28, 1984 with Jay Lee of the
NRC, enclosure 1 provides revised responses to the November 23,1983 and %
the January 9,1984 letters. Also included is additional information to
resolve NRC concerns expressed in the February 28, 1984 meeting. The
revised and additional information being provided by this letter was
discussed with Jay Lee in a telephone conversation on March 16, 1984.

Enclosure 3 provides a list of drawings associated with the postaccident
sampling modifications.

If you have any questions concernirg this matter, please get in touch with
Jerry Wills at FTS 858-2683

Very truly yours,

TENNESSEE VALLEY AUTHORITY

.

L. M. Mills, nager
Nuclear Licensing

Sworn t subscribed ore me
this day of

. 1984

dauaAM W2
Notary Public gg
My Commission Expires /9'

Enclosure
cc: U.S. Nuclear Regulatory Commission (Enclosure)

Region II
Attn: Mr. James P. O'Reilly Administrator

!101 Marietta Street, NW, Suite 2900
0Atlanta, Georgia 30303 q

8
18403290038 840323

PDR ADOCK 05000327 k
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ENCLOSURE 1

POSTACCIDENT SAMPLING, ITEM II.B.3
OF NUREG-0737

REVISED RESPONSES TO LEITERS DATED
NOVEMBER 23, 1983 AND JANUARY 9,1984

TO ADDRESS NRC CONCERNS IDENTIFIED
IN A FEBRUARY 28, 1984 MEETING
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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 timo a decision is
made to take a sample.

Response

Each unit has a separate postaccident sampling facility (PASF) that is
located in the auxiliary building on elevation 706 between columns AS, W,
and X (for unit 1) and A11, W, and X (for unit 2). The PASF contains all
the necessary equipment for sample acquisition and portions of the required
chemical analysis (except the containment hydrogen, boron, and isotopic
analyses) . The existing containment hydrogen analyzers will be used to
determine the hydrogen centent inside containment. Boron and isotopic
analyses will be performed in the existing plant radiochemical laboratory
located in the auxiliary building on elevation 690 between columns A1, S,
and U.

Sample acquisition and portions of the diemical analysis are performed by
the Sentry Equipment Corporation (SEC) "Model A" High Radiation Sampling
System (HRSS). This system is composed of the liquid sample panel (LSP),
chemical analycis panel (CAP), containment air sample panel (CASP), and
their associated control panels. During accident conditions, the following
samples can be obtained 's om the LSP:

(a) Undiluted and dr 2ted (1000:1) liquid grab samples from the reactor
coolant.

(b) An inline sample of reactor coolant which is depressurized and
degassed in place. The stripped gas and depressurized coolant is then
sent to the CAP.

(c) Diluted (15000:1) stripped . gas grab samples from the reactor coolant
pressurized liquid samples.

The LSP, CASP, and CAP have the capability to purge lines before sampling
to assure representative samples can be obtained. Sample lines from the
LSP, CASP, and CAP can be flushed after the sampling operations are
complete to reduce residual radioactivity in the lines.

The LSP uses shielded cart / casks for the removal of the reactor coolant.
The cask is mounted on a cart, which allows the samples obtained to be
nobile. A shielded syringe is used to acquire a 5 ml aliquot of diluted
(1000:1) reactor coolant from the cart / cask. - This aliquot will then be
handcarried to the radiochemical laboratory for offline boron and isotopic
analysis. In the laboratory this 5 ml aliquot will be placed in a beaker
shielded by 2-inch-thick lead bricks in a fume hood.

1
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Also, a 15000:1 diluted strippsd gns se=ple, from the resster coolant, will . .

bo acquired end trensported to the 1sberatcry in a shioided carrier fer
isotopic caslysis. F:rther dilutions, if nacassary, vill b3 anda using ges 1

syringes in a shielded fume hood.

Samples from the CASP can be collected in shielded cart / casks which are
siellar to those described for the LSP. TVA will use the containment |
atmosphere separations device provided by Radiological and Chemical !

Technology (RCT) for obtaining an aliquot of the sample. The RCI device
separates the containment air sample into particulates, iodine, and noble
gases. Particulates and iodine are removed by a filter and the nobles

; gases are then obtained in a sample vial. This system provides samples
that can be handcarried to the radiochemical laboratory for isotopic
analysis. Also, samples as small as .10 ml can be partitioned.

SEC provided the following sample acquisition and analysis times:

a. Reactor coolant (RC) diluted sample

b. RC inline chemical analysis (Ph,
conductivity, dissolveu, oxygen,
and chloride)

c. kC offgas and dissolved H2
,

| d. Containment atmosphere sample
!

The Of fline boron analysis is expected to require approximately 10 minutes.

It is our intent to meet the three-hour ssapling and analysis times.

Criterion 2

The licensee shall establish an onsite radiological and chemical analysis
capability to provide, within the three-hour timeframe 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, lodines and cesiums, and nonvolatile isotopes);
i

(b) hydrogen levels in the containment atmosphere;'

(c) dissolved gases (e.g., H ), chloride (time allotted for analysis2i

subject to discussion below), and boron concentration of liquids.
~ (d) alternatively, have inline monitoring capabilities to perform all or

part of the above analysis.

,
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. Response.

2(a) The plant radiochemical laboratory is equipped with multiple high
resolution germanium detectors and an ND6620 computerized gamma ray

! spectroscopy system. This equipment will be used to quantify the
noble gases, lodines and cesiums, and nonvolatile radionuclides in
the required samples.

2(b) The Consip Delphi, Model EIIIM, containment hydrogen analyzer, used
to fulfill the requirements of NUREG-0737, item II.F.1, attachment 6,

will determine the hydrogen levels in the containment atmosphere.
The analyzer has a range of 0-10% and an accuracy of i 1%.

2(c) Most of the chemical analyses, on the reactor coolant, will be
performed by the SEC CAP. Its capabilities are as stated below:

Analysis Ranae Accuracy

"
Chloride Concentration 100-1000 ppb f 15%

1-20 ppa f 20%

Dissolved Hydrogen 10-2000 cc/kg i 15%

Dissolved Oxygen 0-20 ppb i 10%
0-200 ppb
0-20 ppa

pH Determination pH 1-13 1 0.5%

Isotopic analysis will be performed in the range of 3 pCi/g--10 C1/g
and has a sensitivity better than 1 pC1/g.

The boron analysis will be performed by a Dionux lon chromatograph
using 2 al of the 1000:1 diluted sample. This analysis has a range
of .5 ppm to 20 ppa and has an uncertainty less than 6 percent (2
sigma percent error).

The 1000:1 diluted reactor coolant will be diluted further, as
required, to perform the isotopic analysis if the original activity
exceeds 10 C1/g.

It is TVA's intent to do all the above analysis within the three-hour
time limit, with the exception of the chloride analysis. The
chloride analysis will be done within four days.

2(d) See the response to 2(c). The SEC CAP uses the following inline
instrumentation (or equivalent):

a. Basviine Gas Chromatograph - Model 1030A
b. Beckman pH Monitor - Model 960B

3
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c. Dicesx Icn Chronstegraph - M2ds1 10
d. Raxnerd Dissolved Oxygsn Analyzer - Msdal 3400-5
e. YS1 Dissolved Oxygen Analyzer - Model 56

Criterion 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 (RWCUS)) to be placed in
operation in order to use the soapling system.

Response

| Reactor coolant and containment atmosphere sampling during accident
| conditions do not require the use of isolated auxiliary system. The

semples are acquired from the following locations:

Sample Locatien

1 Reactor Coolant (2 locations) Hot leg loops 1 and 3
2. Containment Sump (2 locations) Discharge of residual heat

removal system (RHR) pumps
(TRAIN 'A' and 'B')

3. Containment Atmosphere Upper and lower containment
'

i

However, sampling operations will require opening select containment
isolation valves. Thece remotely operated valves meet IEEE Class 1E
requirements.

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 aeasurement of either total dissolved gases or H2 gas in
reactor coolant samples is considered adequate. Measuring the 02
concentration is recommended, but is not mandatory.

Response

The SEC LSP has the capability to obtain pressurized liquid samples. The
normal sampling sequence is to depressurize and degas a liquid sample. The
depressurized coolant and stripped gas are then routed to the SEC CAP for
dissolved hydrogen and oxygen analysis.

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
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lisensso shc11 previds fer a chierids analysis withis 24 hstrs of the
sc ple bsing taken. Fer all ether cosas, ths liosasso shall previds for
the analysis to be completed within 4 days. The chloride analysis does not
have to be done onsite.

Resnonse

Factors (a) and (b) described in Criterion 5 do not apply to Sequoyah;
therefore, the analysis will be performed within four days. The analysis
will be done by the CAP on undiluted samples. For the equipment range and

see the response to Criterion 2(c).accuracy,

Criterion 6

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 critera of GDC 19 (Appendix A, 10 CFR Part 50) (i.e., 5 rem

whole body, 75 rem extremities) . (Note that the design 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.)

Response

The design basis for plant equipment for reactor coolant and containment
I atmosphere sampling and analysis are consistent with the radiation exposure

limits of GDC 19 (Appendix A 10 CFR Part 50).

Criterion 7

The analysis of primary coolant samples for boron is required for PWRs.
(Note that Revision 2 of Regulatory Guide 1.97, when issued, will likely
specify the need for primary coolant boron analysis capability at BWR
plants.)

.

Response

Sequoyah Nuclear Plant is a PWR; therefore, boron analysis will be
performed. The range and the method to perform this analysis is discussed
in the response to item 2(c).

Criterion 8
,

If inline monitoring is used for any sampling and analytical capability
specified herein, the licens'ee 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

~5-
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losst ene sa ple par vock until the cocid2nt conditien as 1cagsr exists. ' '

Response
i

The SEC panels provide inline analysis as well as backup grab samples. See
the response to Criterion 1 for a discussion of the SEC equipment and its
capabilities.

The capability to obtain additional samples through grab sampling exists
' with the SEC equipment. Portions of the inline analysis will be backed by
the shipment of the reactor coolant to an offsite laboratory for analysis.
Arrangements have been made for a DOT-approved shipping cask and we will
have a contract with an offsite laboratory to perform the analysis. The
analyses to be performed will include pH, chloride, boron, and gamma-ray
spectroscopy.

Criterion 9

The licensee's radiological and chemical sample analysis capability shal.1
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 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 C1/g to 10 C1/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 so7rces, and by the use ofi

ventilation system design which will control the presence- of airborne
radioactivity.

Response

9(a) The isotopic analysis will be performed in the range of 1 pC1/g to 10
| C1/g. This analysis has a sensitivity better than 1 pC1/g. Also,

see the responses to Criterion 1 and 2.
[

9(b) The isotopic measurement will be performed in a 4-inch lead shield or
equivalent to reduce the background and produce results with a range

'

of accuracy within a factor of 2.

Also, the postaccident radiation levels are not expected'to have any
measurable effect on the accuracy of measurement components, of the

|
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CAP cad the Diezsx ica chromstegraph, which will b3 expossd to
radiatien. Ths rediation levels cre oxysoted to have a nsgligible
effect on the operating lifetime of those components. These
conclusions are based upon information provided by the equipment
supplier, limited testing results, literature reviews, and contacts
with experienced personnel engaged in similar analyses under high
radiation levels.

?
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. I,
Resnonse

See the response to Criterion 2.
'
,

-

Criterion 11
- ,

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

(a) Provisions for purging 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 samples, and for flow restrictions to
limit reactor coolant loss from a rupture of the sample line. The
postaccident 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 saken from containment. The residues of sample collection
should be returned to containment or to a closed system.

t
(b) The ventilation exhaust from the sampling station should be filtered.

with charcoal absorbers and high-efficiency particulate air (HEPA)
filters.

1

Response

11,A.1 Provisions for purging sample lines.

The LSP has the capability of regulating a pre- and post-sample
purge of 1900 milliliters per minute.

,

The flow on the CASP sample can be varied by adjusting the nitrogen
flowrate on an eductor. The eductor draws the containment air
sample from the disabled unit to the sampling panel.

-7-'
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i 11. A.2 Provisicas for rodscing picteort in sc=plo limos.

To reduce plateout in liquid sampling lines, the purge flow shall
: be turbulent (Reynolds number > 4000).
l

To reduce plateout in the containment atmosphere sampling lines,
| the lines are heat traced to maintain a surface temperature of

280*F and are thermally insulated. This heat trace shall
maintain the sample stream temperature en route to the PASF, thus
reducing lodine plateout and steam condensation, thereby retaining
the sample integrity.

11. A.3 Provisions for minimizing sample loss or distortion.

To minimize sample losses, a tight system must be maintained. The
sampling lines will be pressure tested af ter being installed. All
valves, whether hand, check, or solenoid, and line welds were
chosen for their abilities to minimize fluid leakage. To minimize
samplo distortion the samples should arrive at the PASF with
basically the same characteristics as the systems being sampled.
See our response 11.A.2.

| Following each sample acquisition process, the liquid lines are
backflushed with demineralized water, and the atmosphere sampling
lines are backflushed with nitrogen. These flushing operations
clean out the previous sample fluids and reduce residual
radioactiFity in the lines; thereby aiding in the prevention ofr

'

sample distortion.

11.A.4 Provision for preventing blockage of sample lines by loose material
in the RCS or Containment.

No strainers or filters are used to prevent line blockage of RCS or
containment atmosphere samples. These devices would conflict with

'

one of the goals of the sampling system which is to obtain
representative samples.

i

Loose material and some plateout, if they exist, will be swept out
by the flushing fluids which empty into the disabled reactor unit. *

Also, pipe scale or crud should be minimized due to the use of
stainless steel as the piping and tubing material.

The samples are taken at right angles from the sampled sources and
constitute a relatively small volume of the systems being sampled.
Therefore, it is our belief that only fine entrained particles will
be present in the samples.,

11.A.5 Provisions for appropriate disposal of the samples.,

All samples will be returned back to the disabled unit or to a

-8-
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Ielessd systen.-

The sampling system has in its design a 250 gallon waste tank.
Samples from the PASF will be routed to this tank. From this tank
they can be routed to the disabled reactor unit during accident
conditions. During training exercises, the contents of the waste
tank are routed to the radwaste system.

11.A.6 Flow restrictions to limit reactor coolant loss from rupture of the
semple line.

Redundant IEEE Class 1E solenoid operated isolation valves which
trip by operator action are used for this function.

11.A.7 The postaccident 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.

Those samples are acquired from the locations described in the
response to criterion 3. These sample locations are expected to
provide representative samples of the reactor coolant and
containment atmosphere.

i

Criterion

11.B The ventilation exhaust from the sampling station should be
filtered with charcoal adsorbers and high-ef ficiency particulate
air (HEPA) filters.

Resnonse '

During normal plant operation, ventilation air is supplied to the PASF via
the auxiliary building general ventilation system and an auxiliary supply
fan. Exhaust air is ducted directly to the Auxiliary Building general
ventilation system.

During postaccident conditions or sampling operations, the normal supply
and exhaust systems are isolated, and ventilation air is taken directly
from the outside at a point on the roof of the unit 1 additional equipment
building. Both the unit I and unit 2 systems share this common intake. A
supply fan provides air to the sampling side of the facility in response to
a differential pressure controller. Air is drawn from both the sample and
valve gallery areas by an exhaust fan. This air then' passes through the
postaccident sampling facility gas treatment system (PASF GT3) air cleanup
unit and is then routed to the exhaust duct downstream of the Auxiliary
Building gas treatment system (ABGTS) air cleanup unit. The air cleanup
unit consists of a profilter, electric heating coil, charcoal filter, and
HEPA filters upstream and downstream of the charcoal filter beds. Design,
testing, and maintenance of the unit complies with the requirements of
Regulatory Guide 1.140 (Design, Testing, and Maintenance Criteria for :

i
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N:rcal Vcstilctica Exhcast Syston Air Filtratics ecd Adaceptica Units of . ,

Light-Ustor-Cbeled Nxclear Pcwsr Plants) . The staplies crea is scintainsd
at a positive pressure of 0.125 insh sator gangs (PG) with raspset to
atmosphere while the valve gallery is kept at a negative pressure of -0.25
inch WG with respect to the sample side.

The radiological gas treatment subsystem, of the PASF GTS, consists of one
HEPA/ Charcoal-type air cleanup unit located just upstream of the exhaust
fan. Air supplied to the f acility during postaccident conditions or
sampling operations is processed through the air cleanup unit before being-

discharged to the atmosphere.

The postaccident sampling facility environmental control system is not a
nacicar safety-related system. However, it has redundant isolation
capability in all ductwork that interf aces with the ABGTS or penetrates the
auxiliary building secondary containment enclosure (ABSCE). The isolation
valves and ductwork which interf ace with the ABGTS and ABSCE are designed
to seismic category 1 criteria. Also, the isolation ,alves are backed by
Class 1E power. All remaining portions of the system are designed to
seismic category I(L) criteria requirements.

,
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ENCLOSURE 2

Additional Information on Postaccident
Sampling to Address NRC Concerns

NRC Concern

Please identify the operational procedures planned for ut111 ming the
ventilation system and the sampling system.

TVA Response

The following procedurea will be revised to incorporate all the necessary
instructions for operation of the postaccident sampling system:

1. System Operating Instructions (SOI-30, -70) used for system
configuration controls (valvo alignment, etc.);

2. Emergency Operating Instruction (E0I) which specifies when system is
i required;

3. Technical Instruction (TI-66.1) which gives operating instructions in
use of equipment.

All procedure changes will be implemented before unit I criticality.

NRC Concern

Please provide a commitment to verify the design flow for the ventilation
system during the postmodification tests.

TVA Response

Verification of the system design flow for the PASF ventilation system is a
test requirement specified in the EN DES issued scoping document for
Postmodification Test PWT-14. Change sheet number 1 to the scoping
document adds the requirement of design flow verification during ABGT3
operation. These requirements are incorporated in the test procedure foe
PMT-14.

NRC Concern

Provide an explanation of t'he power source for' equipment and how they are,

affected by loss-of-offsite power.!

TVA Response
!

All equipment in the PASF which is required to_be operational during
postaccident operations will have power supplied by two independent offsite j

;
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|p wsr s:pplios thrgash tho vitc1 b:s. Tablo 3 of NRC Ragulatcry Guida 1.97 - -

shows cocidaat socpling instrumsntatien to b3 olossified cs Cotogsry 3. |
Table 1 of Regulatory Guide 1.97 states that Category 3 equipment has
specific power requirements. However, in the very remote possibility of a i

severe accident and loss of offsite power, a portable generator could be
utilized to power the PASF cleanup fans which is the only equipment not
powered by the vital bus.

NRC Concern

Please address the 4;ilability of a procedure for assessment of core
damage.

TVA Response

A procedure currently exists for determining core damage. TVA in
conjunction with the WOG has developed a more comprehensive assessment
methodology.

A copy of the WOG core damage assessment methodology has been previously
transmitted to NRC by a letter es s:d February 29, 1.984 from J. J. Sheppard,
Chairman of the WOG, to J. A. Norris, Project Manager of Operating Reactors
Branch 1. This methodology will be available for use by TVA.
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ENCLOSURE 3

DRAWINGS ASSOCIATED Willi Tile
POSTACCIDENT SAMPLING MODIFICATIONS

47W610-43-9 R1

47W610-43-10 R1

47W611-43-1 R1

47W625-14 R$

47W625-15 R4

47W625-16 R1

47W625-17 R4
47W920-40 R4

47W920-41 R3

47W920-42 R3
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