Nicholas A. Petrick
Rockville, Meryiand 20860 Executive Director

(301) 869-8010 August 16, 1984

SLNRC 84-107 FILE: 0278
SUBJ: Conformance to Regulatory
Guide 1.97

Mr. Harold R. Denton, Director
Office of Nuclear Reactor Regulation
U. S. Nuclear Regulatory Commission
Washington, D. C. 20555

Docket Nos.: STN 50-482 and STN 50-483

References: 1. NRC letters (B. Youngblood) to Union Electric Company
(D. Schnell) and Kansas Gas and Electric Company (G.
Koester) dated June 25 and 26, 1984, respectively:
Request for Additional Information - Conformance to
Regulatory Guide 1.97
2. SLNRC 82-031, dated July 6, 1982: Regulatory Guide
1.97

Dear Mr. Denton:

The Reference 1 letters requested additional information to permit the
NRC staff to complete its evaluation of conformance to Regulatory Guide
1.97 for the SNUPPS plants - Callaway Plant Unit No. 1 and Wolf Creek
Generating Station Unit No. 1. The request for additional information
resulted from an NRC preliminary review of Reference 2 regarding SNUPPS
plant conformance to the guidelines of Revision 2 to Requlatory Guide
1.97. The information provided in Reference 2 has been incorporated
into the SNUPPS Standard FSAR as Appendix 7A.

Enclosure 1 consists of revised FS'R Appendix 7A pages which have been
modified and enhanced to address the specific NRC request for additional
information and also to incorporate as-built plant design information
not included in the original submittal and make minor or editorial
changes. Enclosure 2 identifies the specific Appendix 7A pages which
address the request for additional information. In addition, three
jssues identified in the NRC preliminary review are further discussed

below.
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Regulatory Guide 1.97 recommends instrumentation to measure radio-
activity concentrations or radiation levels in the reactor coolant
system to detect potential fuel cladding failures. The NRC preliminary
review has concluded that the SNUPPS Post-Accident Sampling System
(PASS) 1is acceptable for this function, on an interim basis, on the
condition that the SNUPPS Utilities commit to evaluate and commit to
install a fully qualified and redundant system for direct monitoring of
radioactivity concentrations or radiation levels. The SNUPPS Utilities
are not aware of any system, meeting the recommendations of the Regqu-
latory Guide, that is available to the industry at the present time.
The NRC preliminary review of this variable states that instrumentation
suitable for this variable is under research and development. Even if
such a system were available, the SNUPPS Utilities are not convinced
that its installation would contribute substantially to plant or public
safety. The SNUPPS PASC is a state of the art system which has not only
grab-sample but on-line continuous monitoring capability. The PASS
technical details are discussed in Enclosure 1 at Data Sheets 13.1 and
13.3 and in Section 18.2.3 of the SNUPPS FSAR. Following events which
could result in significant fuel cladding damage, the PASS system would
provide the information recommended by the Regulatory Guide. A decision
to implement a backfit of the magnitude recommended by the Regulatory
Guide would have to consider, among other things, a comparison of the
capabilities of the yet-to-be-developed system against the substantial
capabilities already present in the SNUPPS design.

The NRC preliminary review indicates that the SNUPPS Utilities have
taken exception to the Regulatory Guide 1.97 recommendations regarding
Sump and Containment Air sampling capability. It is believed that this
conclusion results from the Appendix 7A statements that sump sampling
for the auxiliary building and ECCS rooms is unnecessary and that
containment atmosphere oxygen content measurement is not applicable.
The SNUPPS PASS fully meets the Regulatory Guide recommendations regard-
ing containment sump and containment atmosphere sampling. The sample
parameters of interest in post-accident fluid leakage into the auxiliary
building or ECCS rooms would be bounded by containment sump parameters.
Also, as discussed in SNUPPS submittais in support of the NRC review of
NUREG-0737, Item I11.B.3, regarding post-accident sampling, the SNUPPS
PASS has the capability of monitoring containment atmosphere oxygen

concentration.

Regarding the commitment of the SNUPPS Utilities to the provisions of
the Regulatory Guide, the SNUPPS Utilities are in agreement with the
purpose of the Regulatory Guide which is to provide the required instru-
mentation systems for monitoring plant and environmental conditions
during and fcollowing postulated accidents in a light-water-cooled
nuclear power piant. The degree of conformance of the SNUPPS design to
the regulatory po.itions in Section C of the guide is provided in
Appendix 7A of the SNUPPS FSAR as updated by the enclosed information.
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Based on the Appendix 7A material, as updated by the enclosed inform-
ation, the SNUPPS Utilities consider that the SNUPPS design provides the
required and appropriately qualified instrumentation to satisfy the
purpose of the Regulatory Guide.

Very truly ye'rs,

Niého]as A. Petrickg‘\

MHF /n1d12a39-11

Enclosures

cc: D. F. Schnell UE 1. Bundy USNRC/WC
G. L. Koester KGE B. L. Forney USNRC/RIII
D. T. McPhee KCPL D. R. Hunter USNRC/RIV

J. Neisler/B. Little USNRC/CAL



Enclosure 1
SNUPPS

NOTES TO TABLE 7A-3 (Sheet 1)

Footnotes to Regulatory Guide 1.97 Table 2 - PWR Variables

fWhere a variable is listed for more than one purpose, the
instrumentation requirements may be integrated and only one
measurement provided.

2The maximum value may be revised upward to satisfy ATWS
requirements.

3A minimum of four measurements per quadrant is required for
operation. Sufficient number should be installed to account
for attrition. (Replacement instrumentation should meet the
2300 F range provision.) i

‘Design pressure 1s that value corresponding to ASME code
values that are obtained at or below code-allowables values for
material design stress.

SSampling or monitoring of radioactive liquids and gases should

be performed in a manner that ensures procurement of represen=- |
tative samples. For gases, the criteria of ANSI N13.1 should be
applied. For liquids, provisions should be made for sampling

from well-mixed turbulent zones, and sampling lines should be
designed t> minimize plateout or deposition. For safe and
convenient sampling, the provisions should include:

a. Shielding to maintain radiation doses ALARA

b. Sample containers with container-sampling port con-
nector compatibility

c. Capability of sampling under primary system pressure
and negative pressures

d. Handling and transport capability
e. Prearrangement for analysis and interpretation
éMinimum of two monitors at widely separated locations.

"Detectors should respond to gamma radiation photons within any
energy range from 60 keV to 3 MeV with an energy response
accuracy of 120 percent at any specific photon energy from 0.1
MeV. to 3 MeV. Overall system accuracy should be within a
factor of two over the entire range.

8Monitors should be capable of detecting and measuring radio-
active gaseous effluent concentrations with compositions

ranging from fresh equilibrium noble gas fission product '
mixtures to 10-day-old mixtures, with overall system accuracies
within a factor of two. Effluent concentrations may be expressed
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SNUPPS

NOTES TO TABLE 7A-3 (Sheet 2)

in terms of Xe-133 equivalents or in terms of any noble gas
nuclide(s). It is not expected that a single monitoring device
will have sufficient range to encompass the entire range
provided in this regulatory guide and that multiple components
or systems will be needed. Existing equipment may be used to
monitor any portion of the stated range within the equipment
design rating.

Provisions should be made to monitor all identified pathways
for release of gaseous radioactive materials to the environs in
conformance with General Design Criterion 64. Monitoring of
individual effluent streams 1s only reguired where such streams
are released directly into the environment. If two or more
streams are combined prior to release from a common discharge
point, monitoring of the combined stream is considered to meet
the intent of the regulatory guide, provided such monitoring
has a range adequate to measure worst-case releases.

10pDesign flow is the maximum flow anticipated in normal operation.

T1status indication of all standby power ac buses, dc buses,
inverter output buses, and pneumatic supplies.

12Effluent monitors for PWR steam safety valve discharges and
atmospheric steam dump valve discharges should be capable of
approximately linear response to gamma radiation photons with
energies from approximately 0.5 MeV to 3 MeV. Overall system
accuracy should be within a factor of two. Calibration sources
should fall within the range of approximately 0.5 MeV to

1.5 MeV (e.g., CS-137, Mn-54, Na-22, and Co-60). Effluent
concentrations should be expressed in terms of any gamma-
emitting noble gas nuclide within the specified energy range.
Calculational methods should be provided for estimating con-
current releases of low-energy noble gases that cannot be
detected or measured by the methods or technigues employed for
monitoring.

1370 provide information regarding release of radioactive
halogens and particulates. Continuous collection of repre-
sentative samples followed by onsite laboratory measurements of
samples for radiohalogens and particulates. The design envelope
for shielding, handling, and analytical purposes should assume
30 minutes of integrated sampling time at sampler design flow,
an average concentration of 10? uCi/cc of particulate radio-
iodines and particulates other than radioiodines, and an

average gamma photon energy of 0.5 MeV per disintegration.

l4For estimating release rates of radioactive materials released
during an accident.
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SNUPPS

REDUNDANCY AND DIVERSITY FOR CATEGORY 1 VARIABLES

The following discussion summarizes salient points of the
SNUPPS design with respect to the regulatory recommendations:

a.

Adequate redundancy is considered to exist when
adequate information is available to the operator to
make appropriate decisions, assuming a single failure.
This is done on a system, loop, or component basis, as
appropriate. For the steam generator heat sink
function and pressurizer, 1t was done on a component
basis. For the reactor and reactor coolant loops, it
was done on a system basis due to the abundance of
diverse or associated variables which are available to
indicate the nature of the event and identify 1its
cause.

Diverse variables are considered to be those which
vary directly with or have a direct relation with the
primary variable. Associated variables are those
which, when considered with the primary and/or diverse
variables, aid in the identification and evaluation
of events and the status of the plant.

The need for a third reading or a diverse variable 1s
based on the control room operators' need for the
identification of the proper recovery from an event.
Diversity is not provided solely for TSC/EOF use,
accident reconstruction, or range not associated with
DBEs .

Since the need for a diverse variable arises upon the
single failure of the primary instrumentation and that
failure must result in ambiguity (e.g., the instrument
fails in midscale, not offscale high or low), diverse
variables may be performance or commercial grade.

Many diverse variables on SNUPPS are qualified as
Class IE for reasons other than their diversity
function.

Items identified as diverse variables are not con-
sidered to be part of the post-accident monitoring
data base and are not included in the Emergency
Response Facility Data Base solely for that purpose.
Many diverse variables are part of the post-accident
monitoring data base because of their primary func-
tion. Since it is highly unlikely that a variable
will be required for a diversity function, the EOF/TSC
may contact the control room should the need arise.

7A=3 8/84



SNUPPS

7A.3.3 RECORDERS

Dedicated recorders are required only where trend information
is immediately required for operator use. The current value
(indicated) of the PAMs variables is normally used by the
operator for decision-making purposes. Where Class IE indi-
cators are provided, recorders may be performance grade.

7A.3.4 INSTRUMENT RANGES

\
|
Instrument ranges have been determined, considering the func- |
tion(s) of the sensed parameters. The installed instrumen-

tation may meet the ranges recommended in the regulatory guide,

meet the intent of the recommended range, or have a range

appropriate for the design function. Instrumentation that has

an appropriate range 1s 1dentified on Table 7A-2. The ranges

are justified on the individual data sheets of Table 7A-3.

7A.3.5 UNNECESSARY VARIABLES

Several vaiiables listed in the regulatory guide are not nec-
essary for post-accident monitoring for the SNUPPS units.
Table 7A-2 identifies which variables are considered unneces-
sary from a post-accident monitoring standpoint, and the
individual data sheets provide a discussion justifying the
determination.

7A.3.6 QUALIFICATION FOR CATEGORY 1 PARAMETERS

Tables 7A-2 and 7A-3 show that instrumentation for all variables |
designated as Category 1 by the NRC and those designated as

Type A herein are qualified as Class IE from the sensor to the
indicator. '

Qualification of these devices was documented in the SNUPPS
NUREG-0588 submittal which was provided to the NRC in March
1983. All Class IE eqguipment is qgualified in accordance with
Regulatory Guide 1.89, and Regulatory Guide 1.100 as discussed
in Appendix 3A.

7A.3.7 QUALIFICATION FOR CATEGORY 2 PARAMETERS

The SNUPPS design utilizes Class IE and non-Class IE sensors,
transmitters, indicators, and power sources. There is no
gqualification category between these two categories, as implied
by .the Catez~ -y 2 terminology of the regulatory guide.

Table 7A-2 shows that many of the Category 2 items are in fact

fully quelified to Class IE environmental and seismic require-
ments. These items exceed the regulatory recommendations.
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SNUPPS

The non-Class IE instruments are termed performance grade.
These items are purchased to perform in their anticipeted
service environments for the plant conditions in which they
must function. The regulatory guide implies that they must
function in the accident environment for the area in wihich they
are located without consideration of the design function. If
an instrument has to function following an accident, it 1s
fully qualified to Class IE requirements. If the instrument is
not required following an accident, it is termed non-safety-
related and purchased to performance grade requiremeunts. The
equipment service conditions are provided in the purchase
specification and include radiation levels and integrated
doses, temperature, relative humidity, and other special
considerations. The current qualification levels for each item
reflect its importance to safety. Table 7A-3 addresses the
function of performance grade items in Category 2.

Non-Class IE equipment is supplied from Separation Groups 5 and
6, which are highly reliable (refer to Section 8.3.1.3). The
non-Class IE 125 V dc buses are backed by the emergency diesel
generators.

For the purpose of compliance to the regulatory requirements
for seismic qualification for items identified as Category 2,
the sensors/transmitters continued operation is not assumed to
be required, since the indicators need not be qualified.
Assurance of pressure boundary integrity during and after
seismic events is ensured for safety-related systems. No
seismic requirements are placed on items in non-safety-related
systems.

7A.3.8 QUALIFICATION FOR CATEGORY 3 ITEMS

The Category 3 qualification guidelines of the regulatory guide
imply a possible need to ensure that the instrument sensor and
transmitter are qualified for an accident environment. Table
7A-2 identifies those Category 3 instruments located inside the
containment, and the appropriate data sheet of Table 7A-3
justifies the lack of post-accident qualification.
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VARIABLE
IDENT. NO.

D.11
D.11.1

m m m m

.3

e

SNUPPS

TABLE 7A-1 (Sheet. 5)

VARIABLE

‘Power Supplies

Status of Standby Power and Other Energy
Sources Important to Safety (hydraulic,
pneumatic)

Containment Radiation

Containment Area Radiation - High Range

Area Radiation

Radiation Exposure Rate (inside build-
ings or areas where access is required
to service equipment important to safety)

Airborne Radioactive Materials Released
from Plant

Noble Gases and Vent Flow Rate
o Containment or Purge Effluent

o Reactor Shield Building Annulus
(1f in design)

0o Auxiliary Building (including any
building containing primary system
gases, e.g., waste gas decay tank)

0o Condenser Air Removal System Exhaust

¢ Common Plant Vent or Multipurpose
Vent Discharging Any of Above
Releases (1f containment purge is
included)

o Vent From Steam Generator Safety
Relief Valves or Atmospheric Dump
Valves

© All Other Identified Release Points

Particulates and Halogens

DATA

SUMMARY
SHEET NO.

16.

11.

11.

12,

NA

12.

12.

1,

8/84
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SNUPPS

TABLE 7A-1 (Sheet 6)

DATA
VARIABLE SUMMARY
IDENT. NO. VARIABLE SHEET NO.
E.3.2.1 o All Identified Plant Release Points 32.5
(except steam generator safety relief
valves or atmospheric steam dump
valves and condenser air removal
system exhaust). Sampling with
Onsite Analysis Capability
E.4 Environs Radiation and Radioactivity
E.4.1 Radiation Exposure Meters (continuous 17.1
indication at fixed locations)
E.4.2 Airborne Radiohalogens and Particulates 17.2
(portable sampling with onsite analysis
capability)
E.4.3 Plant and Eavirons Radiation (portable 373
instrumentation)
E.4.4 Plant and Environs Radioactivity 17.4
(portable instrumentation)
E.S Meteorology
E.5.1 wind Direction 17.5
E.5.2 wind Speed 17.5
E.5.3 Estimation of Atmospheric Stability 17.5
E.6 Accident Sampling Capability (Analysis
Capability on Site)
E.6.1 Primary Coolant 13.1
E.6.1.1 o Gross Activity 13.1
E.6.1.2 o Gamma Spectrum 13.1
E.6+1.3 o Boron Content 13.3
E.6.1.4 o Chloride Content 13.1
E.6.1.5 ¢ Dissolved Hydrogen or Total Gas 13.1
E.6.1.6 o Dissolved Oxygen 313.1
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SNUPPS

TABLE 7A-1 (Sheet 7)

DATA
VARIABLE SUMMARY
IDENT. NO. VARIABLE SHEET NO.
£.6.1.7 o PpH 13.1
E.6.2 Sump 33:8
E.6.2.1 0 Gross Activity 13.2
E.6.2.2 o Gamma Spectrum 13.2
E.6.2.3 © Boron Content 13.2
E.6.2.4 0 Chloride Content 13.2
E.6.2.5 o pH 13.2
E.6.3 Containment Air
E.6.3.1 0 Hydrogen Content 6.4
E.6.3.2 o Oxygen Content 13.1
E.6.3.3 o Gamma Spectrum 13.1
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TABLE 7A-2
SUMMARY COMPARISON TO
REGULATORY GUIDE 1.97

SENSOR CHANNEL
RANGE COMPARISON LOCATION QUALIFICATION

NRC
y QUAL. SNUPPS Complies Appro-
SHEET VARIABLE CATE- TYPE A with Meets priate Inside Outside Class Perf.
NUMBER DESCRIPTION GORY VARIABLE Reg. Intent Range Ctmt Ctmt 1E Grade

CORE AND REACTOR VESSEL VARIABLES

Neutron Flux

Control Rod Position

Core Exit Temperature
Reactor Vessel Level

Subcooling Monitor

RELATED VARIABLES

ncs pcold

res pP8Esure

RCP Status (motor current)

Primary System Safety Relief Valve
Position

Pressurizer Level

Fressurizer Heater Status

PRT Level

FRT Temperature

PRT Pressure

ECCS VARIABLES

RHR/LPI Flow Rate

RHR /Heat Exchanger T

Accumulator Tank mﬂ‘

Accumulator Tank Pressure
Accumulator Isolation Valve Position
Centrifugal Charging Pump Flow
Safety Injection Pump Flow

RCP Seal Injection

RWST Level

DDDAP DB N s VBN
)

L)

NNNNN NNNNN 5 b
N et

WWwWwN -
MMM M X Mk

.o

WWWWwWWwwwww
S WWWNNN -

HNNNNNNNNN

*Unnecessary variables - refer to Table 7A-3
**Complies with range recommended in Revision 3 of Regulatory Guide 1.97




TABLE 7A-2 (Sheet 2)

> =

SENSOR CHANNEL
RANGE COMPARISON LOCATION QUALIFICATION
NRC
DATA QUAL. SNUPPS Complies Appro-
SHEET VARIABLE CATE~- TYPE A with Meets priate Inside Outside Class Perf.
NUMEER DESCRIPTION GORY VARIABLE Reg. Intent Range  Ctmt Ctmt 1E Grade
SECONDARY SIDE VARIABLES
4.1 Steam GCenerator Level - Wide Range 1 X X X
4.1 Steam Generator Level - Narrow Range 1 Yes NA X X
4.2 Steam Line Pressure 1 Yes X X
¢.3 Secondary Side PORV Position 2 X X X
4.3 Side Safety Valve Position 2 NA NA NA
4. Main Feedwater Flow Rate 3 X
AUXILIARY FEEDWATER SYSTEM VARIABLES
5.1 Auxiliary Feedwater Flow Rate 2 X X X
$.2 Condensate Storage Tank Level 1 X X X
(Pressure)
CONTAINMENT VARIABLES
6.1 Containment Pressure - Design 1 Yes X X X
Pressure Range
6.1 Containment Pressure - Extended 1 X X X
Range
6.2 Containment Normal Sump Level 1 Yes X X X
6.2 Containment RHR Sump Level 1 X X X
6.3 Containment Isolation Valve Position 1 X X X X
6.4 Containment Hydrogen Concentration 1 X X X
6.5 Containment Atmosphere Temperature 2 X X X
6.6 Containment Sump Temperature 2 NA*
CHARGING AND LETDOWN SYSTEM VARIABLES
7.1 Normal Charging Flow 2 X
7.3 Normal Letdown Flow 2 X X
7.3 Volume Control Tank Level 2 X X
p A | Letdown Flow - Safety Related 2 X X

*Unnecessary Variable - Refer to Table 7A-3
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TABLE 7A-2 (Sheet 3)

. SENSOR CHANNEL
RANGE COMPARISON LOCATION QUALIFICATION
NRC
DATA QUAL. SNUPPS Complies Appro-
SHEET VARIABLE CATE- TYPE A with Meets priate Inside Outside Class Perf.
NUMBER DESCRIPTION GORY VARIABLE Req. Intent Range Ctmt Ctmt 1E Grade
CONTAINMENT COOLING SYSTEM VARIABLES
8.1 Containment Cooler Heat Removal 2 NA*
COMPONENT COOLING WATER SYSTEM VARIABLES
9.1 Component Cooling Water 2 X
Temperature to ESF
9.1 Component Cooling Water 2 X
Flow Rate to ESF
CONTAINMENT SPRAY SYSTEM VARIABLES
10.1 Containment Spray Flow Rate 2 X X X
AREA RADIATION MONITORING 1
73.3 Containment Area Radiation 1 Yes X X X
312 Area Radiation Monitor - 2 N/A*
Containment Penetrations
Hatches and Areas Important
to Safety
EFFLUENT MONITORS
12.1 Unit Vent - Noble Gas 2 X X X
12.3 Condensate Air Removal - 3 X X X
Radiation Monitor
12.3 Secondary Side Radiation Release 2 X X X
12.4 AFW Turbine Radiation Release 2 X X X
2.9 Vent Particulates and Halogens 3 X X X

*Unnecessary Variab'e - Refer to Table 7A-3
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SNUPPS

TABLE 7A-2 (Sheet 4)

SENSOR CHANNEL
RANGE COMPAR I SON LOCATION QUALIFICATION
NRC I
DATA QUAL. SNUPPS Complies Appro-
SHEET VARIABLE CATE- TYPE A with Meets priate Inside Outside Class Perf.
NUMBER DESCRIPTION GORY VARIABLE Reg. Intent Range Ctat Ctmt 1E Grade
SAMPLING SYSTEMS
13.1 Post-Accident Sampling System 3 X X X
13.2 Containment Recirculation 3 X X X
Sump Sample
135.2 ECCS Room Sump Sample 3 NA*
13.2 Auxiliary Building Sump Sample 3 NA*
3.3 Radiation Level in RCS 1 NA*
RADWASTE SYSTEM VARIABLES
14.1 Recycle Holdup Tank Level 3 NA®
14.2 Waste Gas Decay Tank Pressure 3 NA*
DAMPER POSITION
15.1 Emergency Ventilation Damper 2 X b 4 X X
Position
POWER SUPPLY STATUS INDICATION
16.1 Electric Power Supply Status 2 X X X
16.2 Cas Accumulator Tank Pressure 2 X X X
ENVIRONMENTAL MONITORING
37.} Fixed Radiation Exposure Meters 3 NA*
17.2 Portable Emergency Monitor - 3 X X X
Particulates and Halogen
17.3 Particulates Monitor - Plant 3 X X X
and Environs
17.4 Plant and Environs - Gamma Spectra 3 X X X
37.5 Meteorclogical Parameters 3 X X X

*Unnecessary Variable - Refer to Table 7A-3
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SNUPPS

TABLE 7A-3, DATA SHEET 1.1
I. REGULATORY GUIDE 1.97 TABLE 2 RECOMMENDATIONS

VARIABLE
IDENT. NO. VARIABLE RANGE CATEGORY PURPOSE
B.1.1 Neutron Flux 107%% to 100% full power 1 Function detection, accomplishment of
mitigation
1I. SNUPPS DESIGN PROVISIONS
VARIABLE ERFIS
IDENT. NO. VARIABLE RANGE SENSOR/TRANSMITTER CONTROL ROOM COMPUTER
INDICATOR RECORDER
IDENT. NO. CL. IE PANEL CL. 1IE PANEL CL. 1E
B.1.1 Neutron Flux 107* to 200% power SENE60 Y 020 : - - BOP
SENE61 ' | 020 Y 020 Y BOP

ITI. REMARKS

1. Redundant Class IE neutron flux monitors, independent from the NSSS protection system, have been added to the SNUPPS design.

These monitors meet the stated recommendations.
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SNUPPS

TABLE 7A-3, DATA SHEET 1.3
1. REGULATORY GUIDE 1.97 TABLE 2 RECOMMENDATIONS

VARIABLE
IDENT. NO. VARIABLE RANGE CATEGORY PURPOSE
B.2.4 Core Exit Temperature! 200 F to 2300 F (for operating 33 Verification
plants - 200 F to 1650 F)
{ c.2.1 Core Exit Temperature' 200 F to 2300 F (for operating 19 Detection of potential for breach,
| plants - 200 F to 1650 F) accomplishment of mitigation, long-term
surveillance
II. SNUPPS DESIGN PROVISIONS
VARIABLE ERFIS
IDENT. NO. VARIABLE RANGE SENSOR/TRANSMITTER CONTROL ROOM COMPUTER
INDICATOR RECORDER
IDENT. NO. CL. IE PANEL CL. IE PANEL CL. IE
B.2.4 Core Exit Temperature 200 - 2300 F TE-1 through : RPOB1A, B Y RPO8B1A, B Y NSSS
Esl:3 TE-50
(50 total)

I11. REMARKS

1. The SNUPPS design meets the stated recommendations. .
2. All 50 thermocouples are gqualified to Class IE requirements and provide inputs to the subcooling monitor described on

data sheet 1.5.
3. All S0 thermocouples are indicated and recorded on qualified devices in the control room. Diversity is not required due to

extensive redundancy provided.

8/84
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SNUPPS

TABLE 7A-3, DATA SHEET 1.4
I. REGULATORY GUIDE 1.97 TABLE 2 RECOMMENDATIONS

VARIABLE
IDENT. NO. VARIABLE RANGE CATEGORY PURPOSE
..2.9 Coolant Level in Reactor Bottom of core to Top of Vessel 1 Verification, accomplishment of mitigation

(direct indi-
cating or re-

cording de-
vice not
= required)
11. SNUPPS DESIGN PROVISIONS
VARIABLE ERFIS
IDENT. NO. VARIABLE RANGE SENSOR/TRANSMITTER CONTROL ROOM COMPUTER
INDICATOR RECORDER
IDENT. NO. CL. IE PANEL CL. IE PANEL CL. 1E
B.2.5 Reactor Vessel Water Bottom to top of LT 1311 Y 021 4 080 Y NSSS
Level vessel LT 1312 L 021 Y 080 b 4 NSSS
LT 1321 Y 021 Y - - NSSS
LT 1322 Y 021 Y - - NSSS

III. REMARKS

The SNUPPS design meets all of the stated recommendations.

The SNUPPS RV level indication system will provide information on the RV water level with or without the RC pumps in opera-
tion. This Class IE system will utilize two pressure taps to cover the range from the bottom of the vessel to the top of the
vessel.

3 The design includes four indicating devices which provide redundancy (two devices) for the two design conditions.

4. Diversity is provided by the core exit thermocouples described on data sheet 1.3.

N o
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SNUPPS

TABLE 7A-3, DATA SHEET 1.5
1. REGULATORY GUIDE 1.97 TABLE 2 RECOMMENDATIONS

VARIABLE
IDENT. NO. VARIABLE RANGE CATEGORY PURPOSE
B.2.6 Degrees of Subcooling 200 F subcooling 2 Verification and analysis of plant
to 35 F superheat (With con- conditions
firmatory
operator
procedures)
11. SNUPPS DESIGN PROVISIONS
VARIABLE ERFIS
IDENT. NO. VARIABLE RANGE SENSOR/TRANSMITTER CONTROL ROOM COMPUTER
INDICATOR RECORDER
IDENT. NO. CL. IE PANEL CL. 1E PANEL CL. 1E
" B.2.6 Subcooling Monitor 200 F subcooled to RPOBIA ¥ 022 - - NSSS
2,000 F superheat RPO8B1B Y 022 - - NSSS

I1I. REMARKS

8 The SNUPPS subcooling monitor meets all of the stated recommendations.

- The subcooling monitor design provisions a2:e described in Section 18.2.13.2. The system is Class IE and fully qualified.

. Diversity is not required, since this system is considered to be Category 2 per the regulatory recommendations; however,
extensive redundancy in the inputs 1s provided to ensure system reliability.

4. This system could be utilized by the plant operators focllowing an event; however, it is not considered a Type A variable,
since the operator will be able to perform subcooling calculations, using existing instrumentation.
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TABLE 7A-3, DATA SHEET 2.1
ROGULATORY GUIDE 1.97 TABLE 2 RECOMMENDATIONS

VARIABLE
IDENT. NO. VARIABLE RANGE CATEGORY PURPOSE
B.1.4 RCS Cold Water S0 F to 400 F 3 Verification
Temperature
B.2.2 RCS Cold wWater 50 F to 750 F* 1 Function detection, accomplishment of miti-
Temperature gation, verification, long-term surveillance
I1. SNUPPS DESIGN PROVISIONS
VARIABLE ERFIS
IDENT. NO. VARIABLE RANGE SENSOR/TRANSMITTER CONTROL ROOM COMPUTER
INDICATOR RECORDER
IDENT. NO. CL. IE PANEL CL. 1IE PANEL CL. IE
B.1.4 RCS Temperature 0-700 F TE-413B ; 4 021 : § 022 N NSSS
B.2.2 wide Range TCold 0-700 F TE-423B Y 021 Y 022 N NSSS
0-700 F TE-433B Y - - 022 N NSSS
0-700 F TE-443B : | - - 022 N NSSS

II1. REMARKS

2. The RCS wide-range T instruments are Class IE and powered from Protection Sets I and II. Protection Set I instruments
are indicated nparaing on a gqualified indicator. The T 14 and Tho readings for each loop are recorded on a dual pen
recorder. - .

z. The existing range meets the recommended range of Revision 3 of Regulatory Guide 1.97. Other associated variables will be
available to help ensure that the operator is aware of primary system parameters.

- 7 Diversity is not required due to the extensive redundancy provided; however, the operator can use the steam line pressure of
the associated steam generator to estimate the T - readings. T o will trend with T for each steam generator. Asso-
ciated variables which provide useful informatioff }ﬂclude T anfl {ﬂe core exit te-per!ﬁrec.

4. This parameter is a Type A variable, and it is used thzouqhmt the EOIs.

*Revision 3 of Regulatory Guide 1.97 revised the range to 50 F to 700 F. Thus, the existing range now meets the regulatory
recommendation.
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TABLE 7A-3, DATA SHEET 2.2
1. REGULATORY GUIDE 1.97 TABLE 2 RECOMMENDATIONS

VARIABLE
IDENT. NO. VARIABLE RANGE CATEGORY PURPOSE
B.2.1 RCS Hot Leg Water SO F to 750 F* 1 Function detection, accomplishment of |
Temperature mitigation, verification, long-term surveil-
lance

II. SNUPPS DESIGCN PROVISIONS

VARIABLE ERFIS
IDENT. NO. VARIABLE RANGE SENSOR/TRANSMITTER CONTROL ROOM COMPUTER
INDICATOR RECORDER
IDENT. NO. CL. IE PANEL CL. IE PANEL CL. IE

B.2.1 RCS Temperature Wide 0-700 F TE-413A Y 021 Y 022 N NSSS

Range Thot 0-700 F TE-423A Y 021 Y 022 N NSSS

0-700 F TE-433A Y - - 022 N NSSS

0-700 F TE-443A Y - - 022 N NSSS

I1I. REMARKS

1 The RCS wide-range T, instruments are Class IE and powered from Protection Sets I and I1. Protection Set I instruments
are indicated separa?gfy on a qualified indicator. As noted on data sheet 2.1, Tbot is recorded with Tcold of the same
loop on a dual pen recorder.
- = The existing range meets the intent of the requlatory recommendation of Revision 3 of Regulatory Guide 1.97. l
3. Diversity is not required due to the extensive redundancy provided; however, the operator could use the core exit thermo-
couples as a diverse measurement. Refer to data sheet 1.3.
4. This parameter is a Type A variable, and it is used throughout the EOIs.

*Revision 3 of Regulatory Guide 1.97 revised the range to 50 F to 700 F. Thus, the existing range now meets the regulatory
recommendations. '
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TABLE 7A-3, DATA SHEET 2.5
I. REGULATORY GUIDE 1.97 TABLE 2 RECOMMENDATIONS

VARIABLE
IDENT. NO. VARIABLE RANGE CATEGORY PURPOSE
D.3.2 Primary System Safety Closed-not closed 2 Operation status, to monitor for loss

Relief Valve Positions of coolant
{including PORV and code

valves) or Flow Through

or Pressure in Relief

Valve Lines

I1. SNUPPS DESIGN PROVISIONS

VARIABLE ERFIS

IDENT. NO. VARIABLE RANGE SENSOR/TRANSMITTER CONTROL ROOM COMPUTER
INDICATOR RECORDER
IDENT. NO. CL. IE PANEL CL. IE PANEL CL. 1E

D.3.2 PORV Position Closed-not closed Z25~-455A Y 021 Y - - BOP

ZS-456A Y 021 Y - - BOP

D.3.2 PORV Block Closed-not closed HIS-8000A 4 021 Y - - BOP

Valve Position HIS-8000B 021 Y - - BOP

D.3.2 Safety Valve Position Closed-not closed 25-8010A Y 021 Y - - BOP

25-80108B Y 021 Y - - BOP

Zs-8010C Y 021 b - - BOP

1. The SNUPPS design meets the stated recommendations. Section 18.2.6.2 provides more information on these items.
2. Since the SNUPPS design provides position monitoring of the subject valves, the flow through or pressure in the discharge

lines to the PRT is not provided.
s Diversity is not required, since this is an NRC Category 2 variable. However, the PRT parameters described on data sheet

2.8 are available. =
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TABLE 7A-3, DATA SHEET 2.8
SECULATORY GUIDE 1.97 TABLE 2 RECOINENDATIONS

VARIABLE
IDENT. NO. VARIABLE RANGE CATEGORY PURFOSE

D.3.5 Quench Tank Level Top to bottom 3 To monitor operation

D.3.6 Quench Tank Temperature 50 F to 750 F 3 To monitor operation

D.3.7 Quench Tank Pressure 0 to design pressure* 3 To monitor operation
11. SNUPPS DESIGN PROVISIONS
VARIABLE ERF1S
IDENT. NO. VARIABLE RANCE SENSOR/TRANSMITTER CONTROL ROOM COMPUTER

INDICATOR RECORDER
IDENT. NO. CL. IE PANEL CL. 1E PANEL CL. IE
3.3 Pressurizer Relief Tank Top to bottom LT-470 N 021 N - - NSSsS
Level

D.3.6 Relief Tank Temperature S0 to 350 TE-468 021 - - NSSS

D.3.7 Relief Tank Pressure 0-100 psig (design) PT-469 021 N - - NSSS
I11. REMARKS

The PRT is a horizomtal, cylindrical tank. The level is measured for 100 of the ll4-inch tank diameter, which is essen-

tially top to bottom.

The PRT temperature range is adeguate to monitor any expected conditions in the tank. The PRT design pressure is 100 psig

(T__o

tuf2 0f the tank cannot exceed the saturation temperature associated with the existing containment pressure.
The PRT parameters are available in the ERFIS and NSSS computers: therefore, it is not necessary to provide a dedicated

recorder.

= 327.8 F), and the rupture disc release pressure is 91 psig, nominal. Following breach of the disc, the tempera-

Although these instruments are located inside the contaimment, they are not gualified for post-accident conditions, since
they are not reguired following a LOCA or MSLB. Primary and secondary loop parameters, as well as containment parameters,
are available to allow the operator to determine the nature and course of the accident. The EOIs do not indicate any use

of these parameters following an event. Refer to Section 7A.3.8.

--
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VARIABLE
IUENT. NO. VARIABLE RANGE CATEGORY PURPOSE
D.1.1 RER System Flow % to 110X design flow'?® 2 To monitcr operation
D.1.2 RER ne~at Fachonger 32 7 to 350 F 2 To monitor operation and for analysis |
Outlet Temperature
D.2.% Flow in LPI System 2 to 110X design flow'® 2 To monitor operation

1. SWUPPS DESICH PROVISIONS

VARIABLE ERFIS
IDENT. wO. VARIABLE RANGE SENSOR /TRANSMITTER CONTROL ROOM COMPUTER
INDICATOR RECORDER
IDENT. NO. CL. IE PANEL CL. IE PANEL CL. IE
D.1.1 RER/LPI-Inj. /Recirc. 0-114% FT-61% ~ 017 ~ 018 N NSSS
Cold Leg ¥FT-619 ~ 017 ¥ c18 N NSSS
p.2.5 LP1 - Hot Leg Recircu- 0-169% FT-988 ~ 018 ~ - - wsss |
lation Flow
D.1.2 RHR Heat Exchanger A 50-400 F TE-612 ~ - - 018 N NSSS
Inlet/Outlet Tempera- TE-604 N - - o1e N NSSS
tur=s
D.1.2 RER Heat Exchanger B S0-400 F TE-613 ~ - - 018 N NSSS
Inlet /Outlet Tempera- TE-605 ~ - - 018 N
tures
1.

See next page for Resarks.

*Revision 3 to Regulatory Guide 1.97 revised the range to 40 F to 350 F. - I
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Ir.
3.

TABLE 7A-3, DATA SHEET 3.1 (Continued)

The proper operation of the RER system is verified by observing pump and valve status indications provided on the main
control board, which contains mimic diagrams of the flow paths. These indications are fully gualified to Class IE
reguirements.

The RHR system (Figure 5.4-7) serves the dual function of residual heat removal and low pressure injection/recirculation.
The flow rates arc indicated for all modes of operation; however, they are provided for performance monitoring onl;. The
flow rate and temperature monitoring is not reguired for any safety-related function and, therefore, the instruments are
net Class IE. The proper operation of the RHR system is verified by observing pump and valve status indications provided |
on the main control board., which contains mimic diagrams of the flow paths. These indications are fully gqualified to

Class [E reguiremsents.

Since the sensors/transmitters ace part of the pressure boundary, they are designed to remain intact following an SSE;
however, functiomality is not assured.

The RHR injection phase runout flow is limited to 4,428 gpm. The range of FT-618 and 619 is 0 to 5,500 gpm. The RHR

hot leg recirculation flow is 2.662 gpm for one RHR pump operating. The range of FT-988 is 0 to 4,500 gpm. ]
Train A flow (FT-618) and temperatures (TE-604 and 612) are recorded on TR-612. Train B flow (FT-619) and temperatures
(TE-605 and 613) are recorded on TR-613. The heat exchanger inlet temperatures are not considered to be part of the
Regulatory Guide i.9" data base.

The RER heat exchanger outlet temperature range from 50 F to 400 F is adequate to monitor any expected conditions leaving
the heat exchanger. The minimum temperatuve of the RHR system will be 60 F in the long term following an accident due to
the automatic temperature control om the CCW system, which provides cocling water to the RHR heat exchanger. The air-
operated temperature control valve which bypasses flow around the CCW heat exchanger is a safety-related qualified valve;
however, it is supplied by a nonsafety-related instrument air system. This system will most likely be available during the
long term following an accident, and 1t may be loaded onto the emergency diesel generator.

If this automatic control is not available, many options exist for operator action to control the CCW and/or RHR tem-
peratures and flows to maintain a minimum RHR heat exchanger outlet temperature at or above 50 F; therefore, the
existing range of the outlet temperature indicators is adeguate. With the given decay heat, it would take several
days for the outlet temperature to approach the low end of the currently monitored range. With operators periodically
monitoring RCS water temperature after an accident, it is no% deemea credible for the ocutlet temperature to fall below
SO F with no remedial actions being taken by the operating staff. As evidenced by the Revision 3 change to the low
end of the range (from 32 F to 40 F), it is SNUPPS' position that this required range is arbitrary anc not based on
plant-specific requirements for post-accident monitoring.
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SNUPPS

TABLE 7A-3, DATA SHEET 3.2
RECULATORY GUIDE 1.97 TABLE 2 RECOMMENDATIONS

VARIABLE
IDENT. NO. VARIABLE RANGE CATEGORY PURPOSE
D.2.1 Accumulator Tank 10% to 90% volume 2 To monitor operation
Level and Pressure 0 to 750 psig
5.2.2 Accumulator Isolation Closed or open 2 Operation status
Valve Position
I1. SNUPPS DESIGN PROVISIONS
VARIABLE ERFIS
IDENT. NO. VARIABLE RANGE SENSOR/TRANSMITTER CONTROL ROOM COMPUTER
INDICATOR RECORDER
IDENT. NO. CL. IE PANEL CL. IE PANEL CL. 1IE
D.2.1 Accumulator Tank Level 13+ inches LT-950 N n18 N - - NSSS
(Unnecessary) through
957
D.2.1 Accumulator Tank 0-700 psig PT-960 N 018 N - - NSSS
Pressure (Unnecessary) through
967
D.2.2 Accumulator Isolation Closed/Open 2S BBOBAA,AB Y 018 Y - - BOP
Valves through DA,DB
I11. REMARKS
The accumulator isolation valve position indication requirements are met.
2. Accumulator tank level and pressure indication are unnecessary variables and need not be provided for post-accident

monitoring. Therefore, Category 2 instruments are not required. Remark 2 provides additional justification. Remarks 4

and S discuss the available pressure and level monitors and their ranges. These remarks also address the adequacy of the
existing ranges when compared to the recommended ranges of Table 2 of Regulatory Guide 1.97. Since these variables are
unnecessary, the comparison is provided only for information. -

Table 2 of Regulatory Guide 1.97 lists accumulator pressure and level under Type D variables which are defined therein as:
"Type D Variables: Those variables that provide information to indicate the operation of individual safety systems and other
systems important to safety. These variables are to help the operator make appropriate decisions in using the individual
systems important to safety in mitigating the consequences of an accident."
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111.

SNUPPS

TABLE 7A-3, DATA SHEET 3.2 (Continued) l
REMARKS (Continued)

Accumulator level and pressure indication do not provide information which is relevant to the defined purpose of a Type D

variable. The accumulators are designed to passively inject water into the RCS when the primary pressure falls below the

accumulator cover gas pressure (602 to 648 psig per Technical Specification 3.5.1.d). The nitrogen cover gas would not be
injected until much lower pressures (around 300 psig) are reached. Since the discharge of water from the accumulators is

beneficial for transients resulting from RCS breaks, the accumulator discharge valves are locked open and cannot be opened
from the control room. Section 15.6 provides RCS depressurization curves for various size LOCAs. The accumulators inject
water for all LOCAs analyzed except for the 3-inch LOCA wherein the analysis was terminated at 2500 seconds.

I1f the operator had determined that there is no further need or potential need for accumulator water injection and he desired
to preclude the addition of nitrogen during the long-term LOCA recovery phase and if the RCS pressure had not dropped below
300 psig, the operator may vent the accumulators and/or isolate the discharge of the accumulators by directing the power
breakers to be unlocked (outside the control room), provided that this action would not violate any procedures.

For a LOCA, there is no need to determine if accumulator water has been injected. I1f water has been injected, it was needed
or at least not adverse to the core.

Should there be a question as to whether the accumulators actually discharged nitrogen into a depressurized but relatively
intact primary system, the operator conld utilize the pressurizer and RV level indication to determine if nitrogen was in
the pressurizer or the vessel head. These areas can be vented from the control room, if it is deemed appropriate.

Other Condition IV events (SGTR and MSLB) do not result in RCS depressurization transients which result in discharge of
accumulator nitrogen into the RCS. For these events, the operating staff will isolate or depressurize the accumulators
prior to proceeding to a cold shutdown condition. The operating staff has two variables available to them to indicate the
successful completion of this action: valve position of the accumulator discharge valves and valve position of the nitrogen
vent valves. The operator is capable of isolating or depressurizing the accumulators even with an assumed single failure.
Therefore, the accumulator level and pressure indications are unnecessary for these events as well as a LOCA.

The range of the accumulator tank pressure transmitter is adequate to monitor any expected pressure in the accumulator.
The maximum pressure allowed by the plant Technical Specification is 648 psig. No fluid addition to the tank is expected
following an accident due to the check valve in the discharge line from each accumulator. Therefore, there is no need to
extend the pressure indication beyond the present 700 psig range.

The recommended range of level indication from 10 to 90 percent of tank volume is unnecessary. The plant Technical
Specifications require that the content of the tank be maintained within a very narrow range (6122 to 6594 gallons). The
instrumentation provided monitors the laevel of the tank for a span of 13 inches in which the normal level is maintained.
Monitoring the level above the Technical Specification value is not required because fluid addition following an accident
is not postulated.

Monitoring the levels between the present range and the recommended range of 10 percent of tank volume is not required

because the addition of water contained in that volume, as noted previously, is beneficial and of no concern following an
accident.
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SNUPPS

TABLE 7A-3, DATA SHEET 3.3
I. REGULATORY GUIDE 1.97 TABLE 2 RECOMMENDATIONS

VARIABLE
IDENT. NO. VARIABLE RANGE CATEGORY PURPOSE
D.2.3 Boric Acid Charging 0-110% design flow!'® 2 To monitor operation
Flow
D.2.4 Flow in HPI System 0-110% design flow!® v | To monitor operation

I1I1. SNUPPS DESIGN PROVISIONS

VARIABLE ERFIS
IDENT. NO. VARIABLE RANGE SENSOR/TRANSMITTER CONTROL ROOM COMPUTER
INDICATOR RECORDER
IDENT. NO. CL. IE PANEL CL. 1E PANEL CL. IE

D.2.3 Centrifugal Charging 0-280% FT-917A Y 018 Y - - NSSS

Pump Flow (BIT) 0-280% FT-517B Y 018 Y - - NSSS

D.2.4 Safety Injection Pump 0-123% FT-918 N 017 N - - NSSS

Flow 0-123% FT-922 N 017 N - - NSSS

D.2.4 Charging to RCP Seals 0-250% FT-215A Y 001 Y - - NSSS

0-250% FT-215B Y 001 Y - ) - NSSS

II1. REMARKS

1. The SI pump flow rate is 650 gpm for hot leg recirculation. The range of FT-918 and 922 (shown on Figures 6.3-1, Sheet 2)
is 0 to 800 gpm. The centrifugal charging pump fiow rate to the BIT path is 714 gpm (357 gpm per pump) for injection and
recirculation. The range of FT-917A and 917B (shown on Figure 6.3-1, Sheet 3) is 0 to 1,000 gpm.

- The flow to the RCP seals (shown on Figure 9.3-8) is provided by the centrifugal charging pumps, as described in Sec-
tion 9.3.4. The normal flow rate is 32 gpm (8 gpm per pump). This flow path is also utilized as part of safe shutdowu
with only safety-related equipment. Refer to Appendix 5.4A. The range of FT-215A and 215B is 80 gpm.

3. The safety injection flow 1s provided for performance monitoring only and is not required followgng an accident; therefore,
the transmitters are not Class IE. The centrifugal charging pump flow elements/ transmitters aré used during safe shutdown;
therefore, they are Class IE. -
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SNUPPS .

TABLE 7A-3, DATA SHEET 3.4
I. REGULATORY GUIDE 1.97 TABLE 2 RECOMMENDATIONS

VARIABLE
IDENT. NO. VARIABLE RANGE CATEGORY PURPOSE

D.2.6 Refueling Water Storage Top to bottom 2 To monitor operation
Tank Level

I1. SNUPPS DESIGN PROVISIONS

VARIABLE ERFIS
IDENT. NO. VARIABLE RANGE SENSOR/TRANSMITTER CONTROL ROOM COMPUTER

INDICATOR RECORDER
IDENT. NO. CL. 1E PANEL CL. IE PANEL CL. IE

D.2.6 Refueling Water Storage Top to Bottom LT-930 | 018 Y 018 N NSSS
Tank Level LT-931 Y o018 Y 018 N NSSS

LT-932 b 4 018 Y - - NSSS

LT-933 Y 018 4 - - NSSS

III. REMARKS

: The RWST level instrumentation is shown on Figure 6.3-1, Sheet 1, and tully meets the stated requirements.
- The RWST level indicat<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>