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Docket No. 50-397

Mr. A. Schwencer, Chief

Licensing Branch No. 2

Division of Licensing

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

Dear Mr. Schwencer:

Subject: NUCLEAR PROJECT NO. 2
CHAPTER 7.5 REWRITE

Enclosed are sixty (60) copies of the WNP-2 revised FSAR Section
7.5, which addresses Regulatory Guide 1.97 on an item-by-item
basis. This issue was identified as ICSB-2 at the branch meeting
September 25, 1981 and closes the open SER issue. ,

These revised FSAR pages will be included in Amendment 23 to the
WNP-2 FSAR. ‘ : , o

Very truly yours,

/ﬁﬁmwwﬂﬂj
G. D. Bouchey, Deputy Director
Safety & Security

CDT/ct
Enclosure

cc: R. Auluck - NRC
WS Chin - BPA
R. Feil - NRC-Site.
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7.5 SAFETY-RELATED DISPLAY‘iNSTRUMENTATION
7.5.1 SUMMARY DESCRIPTION
7.5.1.1 General

Section 7.5 describes the instrumentation which provides

. information to the operator to enable him to assess the status
of safety-related systems, and.the need to perform required
safety functions. .

The safety-related display instrumentation is listed in Table
7.5-1. It tabulates" equ1pment illustrated on the various
system P&IDs, IEDs, and FCDs located in 7.2, 7.3, 7.4, and
7.6,

* The instrumentation and ranges shown in Table 7.5-1 are
selected on the basis of giving the reactor operator the
necessary information to perform normal plant operations and
yet the capability to track process variables pertinent to
safety following design basis accidents.

The following information is provided to the control room
operator to monitor reactor conditions and allow assessment of
safety system status following a design basis accident.

The power sources to the instrumentation described in this
section originate from either the Division 1, Division,2, or

Division 3 safety-related emergency AC and/or DC busses unless
indicated otherwise.

7.5.1.1.1 Reactor Water Level

There are two ranges of water level lnstrumentatlon provided,
wide range and fuel range.

. . Q .. .+
Wide range water level is sensed by thxee divisionally
separated dlfferentlal pressure transmltters. .Qheee—are—ée}}y

. The
compensated signals are displayed in the control room on two
recorders,-ard—one—indicateor. Wide range instruments cover the
level from +60" to -150".

e
Fuel range water level overlaps and wide range to provide
water level in the actual core region. Level is sensed by
#wo &hree divisionally separated/-fuiiy—compensate&-differential
pressure transmitters. The level is displayed in the control
room on two recorders, and—ene—indtcator. The fuel range
covers from -117.5" to -317.5".

7-5-1




e

) @ " . WNP-2 . AMEQMENT NO. 23

N ) u '\ february 1982

The two ranges provide continuous level indication from 60"
above the bottom of the dryer skirt to 150" below the top of
the active fuel. Both ranges have a common zero reference at

527.5".

7.5.1.1.2 Reactor Pressure

Reactor pressure is sensed by three divisionally. separated .
pressure transmitters. Two of these pressure transmitters are
recorded in the control room; the third is used for reactor
level compensation only.

7.5.1.2 Reactor Shutdown Indication .

The following information is provided to the control foom
operator to monitor reactor shutdown.

7.5-1a
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Control rod statu rod

inserted Power 1is supplied from highly rel1ab e
system.
2. Control rod scram pilot valve position status
lamps indicating open valves.

3. WNeutron monitoring power range channels and
recorders downscale. The power sources are from
RPS MG sets.

4. Source range neutron monitoring channels and
recorders on scale. When fully withdrawn from
the c¢ore, the range covered is aproximately 10%
to 10733 power. When fully inserted, the range
is 1073% to - 10~7% power.

5 Annunciators for RPS variables and trip logic in-
the tripved state. (Power is supplied from a 1E power sou[EEE;'

6. The process computer provides logging of trips
and control rod position log and provides thermal
hydraulic information to the operator which he
uses to keep the plant operating within technical’

specification limits, Power is supplied by a non=TE (UPS))

(power_source.

7. eactor water sample analysis to determine
soluble boron concentration via the post-accident
sample station.

7.5.1.3 Primary Containment and Reactor Vessel Isolation

/ Indication

The following information is provided to the control room
operator to monitor the inteqrity of the primary containment.
1. Primary containment (isolation valve position .
indication is displayed\bygbhe ient data

Main steam line flow indication.

3. Aannunciators for the primary containment and ‘
reactor vessel isolation system variables and
trip' logic in the tripped stagg;///?ouer is-supplied

(by 1€ power. ‘“"—’)
" 4, Process computer logqina of trips,”  Powered from {)
non-1E (UPS) power supplys

/

7. 5_2
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7.5.1.4 ECCS and RCIC Indication

The following information is provided to the control room
operator to monitor ECCS and RCIC system status.

1. Annunciators for HPCS, LPCS, RHR, ADS and RCIC
sensor initiation logic trips.

2. Flow and/or pressure indicatiéns for each ECCS
and RCIC are provided.

3. ECCS and RCIC valve position indication.

70 5-23
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-1E power supply. “ -
ata aquisition system display of RCIC

CCS functions.,/ Power is provided from the UPS, a >

Wﬁ,w .
6. Relief valve position 1ndication (accoustic moni-

. tors and discharge pipe temperature montiors).
7.5.1.5 Containment Indictations

The following information is provided to the control room
operator to monitor primary containment status.

1. Primary Containment Pressure Monitoring

There are two divisions of drywell pressure monitoring instru-
ments. Each division consists of three pressure transmitters.
The first has a range of -5 to +3 psig; the second, 0 to 25
psig; and the third, 0 to 180 psig. Each range is either

* recorded or indicated in the control room.

2. Primary Containment Temperature
Containment temperature is monitored continuously by redundant
indicators and recorders in the control room. Points of measure-
ment are as follows:

No. of ‘ | p . Type of

Points 6escription Range Readout
4(*) Air inlet vicinity 50-170°F :Recorders
recirculation pump
motors
5(*) Fan coil ‘inlets 50-170°F Recorders
5(%) Fan coil outlets 50-170°F Recorders
3 ‘sacrificial shield 50-170°F Indicators
space (lower area)
3 Sacrificial shield 50-400°F Indicators &
space (upper area) Computer
3 Control drive area | 50-400°F ‘Indicators
S 3(*) Reactor pressure 50-400°F Indicators &
vessel head flange Recorders
area
7.5-3
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No. of , ~ ( Type of
Points Description Range Readout
5(%*) Upper drywell area 50-400°F Recorders
2. Return duct from . 50-400°F Indicators
‘ head area _
5 Upper return "~ 50-400°F Indicators
ring header
5 Ssafety and relief 50-400°F Indicators
valve area
3 Suppression Chamber | S0-400°F _'ZF\cAéa:lérs-

Atmospheric temperature
" 3. Primary Containment Moisture

Containment moisture level is monitored by five (5) dew point
sensors located immediately outside of the primary
containment. . :

A containment air sample is ¢irculated through the sensor
units and returned to containment.

Readout is on recorders in the control room with a range of
,oo%&____—z—— relotie

4, Primary Containment Radiation o

The}étmosphefe of the primary containment is mo?zégred for

loglevels(leak detection) and high-levels (LOCA)/radioactivity

and recorded in the control room ogttwo rei&hdant recorders.
m h

-34S Lo as )
The leak detection monitoring consigps/SE two idepfical divi-
sionally separated off-line sample”racks located/in the reac-

tor building sample rooms. Each sample rack is‘a two-channel
unit containingiparticulate, andAnoble gas scintillation
detectorg. The detectors are of high sensitivity to detect
small leaks in the reactor coolant pressure boundary. ° The
signals from the detectors are sent to panels in the
main control room, which contain count ratemeters, recorders
and controls.

-

(*) Those points are summed to provide average drywell tem-
perature on the same display as the suppression pool
water temperature; Item 7 below.

(Eﬁe presence or increase of radioactivity in the atmosphere indjffjjfE)

7.5-4
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- r&lufneJ : a/'"os /el't.

An asr Sample gas piped” from the containment’ to the local leak detec-

’ tor racks and £ to the containment. The
control room operator has complete control of the operation
and checking of the monitor system from the main control room.

ar
The LOCa detec;}oﬁ’gggéem provxdes a means to detect a rupture
of the reactor/pressure boundary which coa&é—potentr&kbr
releasedlarge amounts of radioactive material into the primary
containment. The leak detection channels, described above,
are isolated when a LOCA occurs because they would rapidly be
saturated by the high levels of radioactivity.
sl of

The LOCA detection system con51sts of two d1v1510 11y frso
separated redundant subsystems. Each subsystem /contains thnree’

. lonization chamber type detectors, ard One detectors

/> located inside the primary containment. The second,—a—h&gb se?

range-detectory; is located in-a- pipe sleeves enmbedded
‘in the comerste—xf—the-primary containmentswall. The pipe

sleeve rs~attacheé—:of—thcugh not penetra ' the inner steel
_l&n&ng_af—the pricary contalgéent vessel. @he—%h*fé—ehanne;—rs—

) . : Orov1
Ouver 1apping ranges -proewvides. ang e
for a LOCA. The LOCA monljg s prov1de 519nals to panels in

he main control room, which contain count ratemeters and
recorders.

=]
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S. Prlma:v Containmeat Hydrogen and Oxygen
Conce“-ra 10n ' :

Atmosphere samples f:on three locations inside the primary
' containment -and one location iz the suppression chamber are
sequentially monitored for kEydrogen and oxygen percentage
levels by each of two reduncan:t analyzers. l
Each gas analyzer cabinet contzins a hydrogen and an oxygen
analyzer with sample conditioning and sample programming
means. - The progranmear also adunits standardizing gases
periodically to ¢éalibrzte tke znalyzers. Vent gases are
pumped back to the gprimary containment at all times.

The analyzers are singZe range, i.e., 0-30% hydrogen and 0-10%
oxygen. The output sicnal from each analyzer is sent to two
redundant recorders in the main control room. Each analyzer

has two adjustable alarm corztacts which annunciate abnormal
conditions in the main control room.

-

6. Supprassion Chcmber Pressure

Suppression chamber pressure is recorded in the control room |
from two separate pressure tramnsmitter systems. Range of ’
recording is from o—100 - psig.
o-Co
7. Suppression Pocl Z"emperature #onitoring.

Suppression pool temperature is monitored by 16 thermocouples
located approximatelw i1 inches below the surface of the
water, and 8 more lorcated at a depth of approxxmately 18 feet
below the surface. These are evenly divided into two
separated divisions. See 7.6.1.7 for more detail.

8. Suppra2ssicn Pocl kater Level Monitoring.
Suppression pool watar level is monitored by two redundant

sensors. Each sensoxr consists of one level transmitter which
pro:&pes a signal to a recorder in the control room. ZL; range

e SenSor /5 ¥:5Y wrom norma LoaFer cve/ sa ;é(.: oo
7.5.1.6 Monitoriag for Raciozctive Release to the Env1ronm nt
a‘ﬁ/ucn?/ a&#
Bulldxng Ixhaust Caseeus Monltorsj/gwgy\/z
“e’\/ nJeﬁ“r

l\"‘

System,_ the aiiZemowval Tsem is monitored by samplin # —4A¢
the eleva ed~ lease stac& A sawmple is withdrawn/Fhnroitgh an ﬁEs yy/d
1sok1net1c no zle§* 3 D€ HE Ty A : N\ L~

W%pda;'( /ar'*/cafﬂ' 4/‘de
7.5-5 }/5&,/
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The effluent gaseous activity in the reactor building ventila-

tion exhaust, the condenser offgas system, the condenser vacuum

pump system, and the SGT system is monitored by sampling the

elevated release stack. A sample is withdrawn from the stack

through an array of isokinetic nozzles then through particulate

and charcoal filters and into a low range and an intermediate |
range set of gas ronitors. Each of the effluent stacks or ducts

have continuous vent flow rate monitoring system.
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assembly, Signals from these detectors are sent to a rate-
meter, alarm unit, and recorder located in the control room.
Similar systems are installed to monitor the radwaste building
and the turbine building ventilation.

: The samples are take

air stream prior-to e the buildings, and upstream of any
exhaust filtration systems. ~“fher€ is one partzculate monitor
for the elevated release-—¢

2Z. Meteorological Conditions

The wind speed, wind direction, and stratified atmospheric
temperature information is sensed by the meteorological tower
instrumentation, and is recorded in the meteorological

buzldlng and the control room. Indicated meteorological con-
ditions are used to calculate doses downwind due to a
radiation release.

7.5. 1 7 Radiation Exposure Rates (/gs%. ﬁcc:al&n/) .

ollowsing an accident.
ngh range area radiation monitors dre located inside the
reactor building to monitor th Xposure rates at eritical—
entry points to that building’ These also serve to provide
indication of any radioactive releases from the primary con-
tainment and provide trend monltorlniﬁéurlnc accident con-

ditions. Signals from the detectors are .recorded ln’§h /6>/
control room. . /r[’fé? e leac Z)a: /" ;

7.5.1.8 Post-Accident Sampling System

_u-;‘. DO D an - amB - = IR - Q a¥= = nean -

obtainimg—gxrab_samples of highly radloactlve 11qu1d samples—e
primary coolaﬁE‘Btrectlx_EESEsthe reactor or from & RHR
loops. Additionally, liquid—samples of—tiée suppression pool
water and atmospherlc samples—of the drywe wetwell, and

reactor bu11d1 also be taken. All sanplesmay.either be
e onsxte facilities or transported off sitefe

G-LJ-WU oY JJD-LD. P
.
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The post-accident sampling system provides a means for obtaining
grab samples of highly radioactive Liquid samples of primary
coolant directly from the reactor vessel, the RHR loops, or

the suppression pool and atmospheric samples of the drywell.,
wetwell, and reactor building. All samples may be transported
for analysis in the onsite or offsite facilities.
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7.5.1.9  Primary System Relief Valve Position Indication

An acoustlc monitoring system is used to determine the SRV -
position. Sensors placed oa the SRV plplng just downstream of
each SRV, monitor percent of valve opening by detecting vibra-
tions produced when-steam passes through the valve. This
information is sent to the control room to provide an analog
and digital (open-closed) valve position display. Thermo-
couples located downstream from the relief valves provide
redundant and diverse valwve indication due to temperature.
increase in the SRV discharge piping due to steam passage.

7.5.1.10 Power Supply Sta: Monitorin -

FP Y/S-anﬂs powel g/ﬂnc/ ygo0 v AC
Voltage lndlcatlon for/buses of 4160 V AC/ and—abowve are pro-
vided in the control room. Voltage and amperage indication is
provided for all batteries, battery chargers, inverters, and
DC and UPS buses.

7.5.1.11  Primary Water Source Indication o

The amount of feedwater flow to the reactor is detected by
flow transmitters located on the feedwater lines. The flow
rate is recorded in the control room. The reserve of water
available in the condensate storage tanks is monitored and
transmitted to the- control room for operator information.

7.5.1.12 Residual Heat Renoval System (RHR)

Two loops of the RHR system may function in several different
modes. The flow for each of these modes, except for the reac-
tor vessel head spray, is indicated by a single flow meter for
each loop. The flow rate for each mode is determined by
observing both indicated flow and valve position. The head
spray has its own individual flow meter. All flow information
is displayed in the control’ ‘room.

The third RHR loop functions only in one mode. The flow rate
for this mode is also displayed in the control room.

Heat from the RHR loops is removed via heat exhangers.' The
outlet temperature of the heat exchangers ijfézzgrded in the

controi room., Z¢ éﬂi—’%@
.5.1.13 Standby Liquid Control System (SLCS)

The SLCS flow into the reactor is monitored and displayed
in the control room. Additionally, the SLCS tank level is
displayed in the control room as a backup indication to the
flow.

a_éc
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7.5.1.14 Main Steam Line Leakage Control System

Each division of MSLC provides system pressure indication.
The inboard system also provides flow indication.

7.5.1.15 High Radioactive Liquid Tank Levels

Each tank used to hold or collect radloactlve llqulds is
equipped. with a level lndlcatlng system. The level is
recorded on local panels in the radwaste building.

7.5:1.16 Emergency Ventilation Damper Position Indication

Damper position indication is provided in the control room for
all dampers necessary to prevent release of radioactive gases
to the environment or for the protection of operatlng person-
nel during accident conditions.

7.5.1.17 St andby Serv1ce Water System (SSW)

The water level in the SSW spray ponds is detected by ‘level
monitoring instrumentation providing signals to indicators in
the control room. Flow rate in each loop is, detected by a

flow transmitter providing signals to indicaters 1n the
control oom. ,Jngzn&#; i . Z

ystem” (FEC) <z < 25

caza¢7” 'ﬁé;Zia%?,
7?ﬂ. . ~ Spent Fuel Pool Cogligg

The temperature of the spent fuel pool is monitored for each
FPC division and indicated in the control room.

.
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7.5.1.19 Main Control Room HVAC

. -

Redundant temperature indications are provided in the control
room to monitor control room temperature.

7.5.1.20 Standby Gas Treqtmentvéystem (SGTS)

Each division of the SGTS is provided with loop flow indica-
tion in the control room.

7.5.1.21- Containment Instrument Air (CIA)

Each division of the CIA provides system line pressure indica-
tion in the control room.

;2:;¥;f¥:’—-7 «5.2 ANALYSIS 'AND DESIGN BASIS

7.5.2.1 Design Basis

The safety-related display instrumentation is designed to pro-
//_’g;gg_nge ;operator with all necessary information to assess the
Status/transients or accidents from their onset to a safe cold

f’ shutdown condition, to assess the status of safety related
2 systems used to mitigate the event, and to allow timely opera-
. tor actions as necessary.

A ¥

Chapter 15, "Accident Analysis," identifies and evaluates
events that jeopardize the fuel barrier and reactor coolant
pressure boundary. The methods of assessing barrier damage
and radioactive -material releases, along with the methods by
which abnormal events are identified, are presented in that
chapter.

Variables monitored are listed in Table 7.5-1. These
variables have been selected using the methodology established
in Regulatory Guide 1.97, Revision 2, NUREG-0737, and the
Emergency Procedure Guidelines (EPG).

The safety-related display instrumentation are categorized
into types in accordance with R.G. 1.97 and according to their

primary function durlng a transient or accident condition.
These types are as follows:

1 _Type A Variables

Those variables to be monitored that provide the primary
information regquired to permit the control room operator to

PNy, -

7.5-9
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7.5.1.22 Containment Atmosphere Control System (CAC)

Each division of the CAC is provided with loop flow indication
in the control room. There are two lLoops per division.
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take SpeCIflc manually controlled actions for which no automa-
tic control is provided and that are required for safety
systems to accomplish their safety functions for design basis
accident events. Primary information is information that is
essential for the direct accomplishment of the specified
safety functions; it does not include those variables that are
associated with contingency actions that may also be iden-
tified in written procedures 77A variable included as Type A -
does not preclude it from being included as Type B, C, D, or E

- or vice versa.

2. Type B Variables

Those variables that provide information to indicate whether
plant safety functions are being accomplished. Plant safety
functions are (1) reactivity control, (2) coéore cooling,

(3) maintaining reactor coolant-system inteqgrity, and

(4) maintaining containment 1ntegr1ty (including radloactlve
effluent control).

3. Type C Variables

» Those variables that provide information to indicate the
potential for being breached or the actual breach of the
barriers to fission product releases. The barriers are (1)

fuel cladding, (2) primary coolant pressure boundary, and (3)
containment. :

4. 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 acci-
dent. These variables are dgrouped into the subgroups: (1)
Condensate and Feedwater System, (2) Primary Containment
Related systems, (3) Safety systems, (4) Residual Heat Removal
systems, (5) Cooling Water System, (6) Radwaste Systems, (7)
Ventilation Systems, (8) Power Supplies, and (9) Main Steam
System.

5. Type E Variables

Those variables to be monitored as required for use in deter-
mining the magnitude of the release of radioactive materials
and continually assessing such releases. Variables monitored
are: (1) Containment Radiation, (2) Area Radiation, (3)
Airborne Radioactive Materials Released from the Plant, (4)
Meterology and (5) Post Accident Sampling.

7.5-10
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Accident Conditions

Information readouts are designed to accommodate all credible
accidents for operator actions, information, and event
tracking requirements, and cover all other design bzsis events
or incident requirements.

Post-accident monitoring instrumentation provides tte operator
with plant status 1nformatlon during and following zn acci-
dent. The information is needed to follow the progress of an
accident, assist the operator to safely shut down tte reactor,
assess the extent and type of damage, if any, and tc monitor
critical parameters for extended periods of time if extensive
damage has occured. .

7.5.2.2.1 Conformance To 10 CFR 50 Appendlx A - General
Design Criteria

The following is a discussion of conformance to those general
design criteria which apply specifically to the safesty-related
display instrumentation. Refer to 7.1.2.2 for a discussion of

General Design Criteria which apply equally to all safety-
related systems.

a. General Design Criterion 13, "Instrumertation and
Control" .
Instrumentation is provided to monitor variables
and systems over their anticipated rances for
. accident conditions as appropriate to ensure ade-
. quate safety.

b. General Design Criterion 19, "Control Foom"

The safety~related instrumentation meets the
requirements that a control room be prcvided from
which actions can be taken to maintain the
nuclear power unit in a safe condition under

’ accident' conditions, 1nc1udlng loss~of-coolant
accidents, and that equipment, 1ncludlng the
necessary instrumentation, at approprizte loca-
tions outside the control room be provided with a
design capability for prompt hot shutdcwn of the
reactor.

c. -’ General Design Criterion 64, "Monitorirg
Radioactivity Releases"

The safety-related instrumentation includes the
capability of monitoring the reactor ccntainment

7.5-12
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atmosphere, spaces containing components for
recirculation of loss-of-coolant accident £fluid,
effluent discharge paths, and the plant environs
for radioactivity that may be released from
postulated accidents.

Conformance To IEEE Standards

The following is a discussion of conformance to those IEEE
Standards which apply specifically to the safety-related
display instrumentation. Refer to 7.1.2.3 for a discussion of
IEEE Standards which apply equally to all safety-related

systems.

-

IEEE Standard 279-1971, "Criteria for Protection
Systems for Nuclear Power Generating Stations”,

The safety-related display instrumentation is
part of the protection systems and provides
information to the reactor operator during and
after accident conditions, allowing assessment of
reactor status, safety system status, and
allowing the operator to control safety systems
when necessary.

1. General Functional Requirements (IEEE
279-1971, Paragraph 4.1)

The safety-related display instrumentation,
in addition to providing the reactor operator
the necessary information to perform normal
plant operations, also provides information
that allows assessment of plant and safety
system status during and after transient and
design basis accidents. -

2. Single Failure Criteria (IEEE 279-1971,
Paragraph 4.2)

The safety-related display instrumentation
that is reguired by Regulatory Guide 1.97,
Revision 2, to be redundant is designed to
meet the single failure criteria.

3. Quality of Components and Modules (IEEE

279-1971, Paragraph 4.3)

For a discussion of the gquality of components
and modules refer to 3.2, 3.10 and 3.11.,
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Eguipment Quallflcatlon (IEEE 279~ 1971,
Paragraph 4.4 '
grap ) 552224

For a dlsgggzgéé;gF equipment quallflcatlon

refer to 755 (IEEE 323- 1971/L_1LULL___

3.11, and Regulatory Guide 1. 1006fonformance
/

Channel Integrity (IEEE 279- 1971, Paragraph
4.5) |

The safety-related display instrumentation is
designed to provide information to the reac-

tor operator under extreme conditions. Refer
to 3.10, 3.11, 8.2.1, and 8.3.1.

Channel Independence (IEEE 279-1971,
Paragraph 4.6) -

Safety-related display instrumentation inde-
pendence is maintained through the appllca-
tion of separation criteria as described in
8.3.1.4.

Control and Protection System Enteraction
(IEEE 279-1971, Paragraph 4.7)

There is no interaction between control
systems and that safety related display
instrumentation which is part of this protec~
tion system.

Derivation of System Inputs (IEEE 279-1971,
Paragraph 4.8).

The safety-related display instrumentation,
where feasible and practical, are direct
measures of the desired variable. °

Capability for Sensor, Checks (XEEE 279- 1971,
Paragraphh 4.9)

The safety-related displafly instrumentation
input sensors can be either perturbed, inputs
substituted, or cross checked for proper
operability. Refer to Regulatory Guide 1.22
compliance in each of the sections in
Chapter 7 for a discussion of sensor check
capability.
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Capability for Test and Calibration

Refer to the compliance discussion of
Regulatory Guide 1.22 in each section of
Chapter 7.

Channel Bypass or Removal from Operation
(IEEE 279-1971, Paragraph 4.11)

Removal from service, of sensors which pro-
vide inputs to the safety-related displey
instrumentation are in most cases governad by
the individual systems section of Chapter 7
and are discussed in their respective
discussions of compliance to IEEE 279.

Operating Bypasses (IEEE 279-1971, Paracraph
4.12)

This paragraph does not apply as the safety-
related display instrumentation does not
incorporate operating bypasses.

Indication of Bypasses (IEEE‘ 279~ 1971,

»

This paragraph does not apply as the safety-
related display instrumentation does not
incorporate bypasses.

Access to Means for Bypassing (IEEE 27%-1971,
Paragraph 4.14)

Access to instrument valves are administra-

. tively controlled. Access to other mears of

bypassing are located in the control room
and are also under administrative control.

Multiple Setpoints (IEEE 279-1971, Paracraph
4.15)

This paragraph does not apply as the safety-
related display instrumentation does not
incorporate multiple setpoints.

Completion of Protective Action Once it is
Initiated (IEEE 279-1971, Paragraph 4.16)
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This paragraph does not apply as the safety-
related display instrumentation does not pro-
vide protective action. .

Kanual Initiation (IEEE 279-1971, Paragraph
4.17) ‘

This paragraph does not apply as the safety-
related display instrumentation does not pro-
vide manual initiation.

Access to Setpoznt Adjustments, Calibration,
and Test Points (IEEE 279-1971, Paragraph
4,18)

Access to calibration adjustments are under
administrative control.

Identification of Protective Actions (IEEE
279-1971, Paragraph 4.19)

The safty-related display Instrumentation is
not specifically designed to identify protec-
tive actions but provides the reactor opera-
tor the necessary information to identify
plant and safety system status.

Information Read-Out (IEEE 279-1971,
Paragraph 4.29)

The safety~related display instrumentation is.
designed to provide the operator with
accurate, complete, and timely information to
determine plant status, and avoids anomalous
indications which could confuse the reactor
operator.

System Repair (IEEE 279-1971, Paragraph 4.21)

The operator can identify and repair most
failed sensors, recorders, or indications
éduring plant operation. However, there are
sensors such as neutron monitoring (LPRM &
IRM) which cannot be replaced or repaired
during plant operation and must be repaired
or replaced during plant shutdown.
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22. Identification (IEEE"279-1971, Paragraph
4.22)

The safety-related display instrumentation

will be specifically identified on the

control panels so that the operator can

easily discern that they are intended for use
- under accident conditions.

b. IEEE Standard 323-1974, "Standard for Qualifying
Class 1E Equipment for Nuclear Power Generating
Stations".

Safety-related display instrumentation as speci-
-fied by Regulatory Guide 1.97, Revision 2 are
purchased as follows:

1. Equipment purchased through May 23, 1980 is
evaluated and considered environmentally
qualified if it satisfies IEEE Standard
323-1971 and NUREG-0588 Category II positions
as a minimum,

{ : 2. Equipment purchased after May 23, 1980 is )
\ evaluated and accepted to IEEE Standard

3 323-1974 and NUREG-0588 Category I p051t10ns,
where possible. If such equipment .is not
available and cannot be made available,
equipment is evaluated and considered
environmentally qualified if it satisfied
IEEE Standard 323-1971 and NUREG-0588,
Category II positions as a minimum.

7.5.2.2.3 NRC Régulatory Guide Conformance

a. Regulatory Guide 1.32, "Criteria for
Safety—-Related Power Systems for Nuclear Power
Plants"”

Safety-related display instrumentation as
required by Regulatory Guide 1.97, Revision 2,
are powered from vital buses and, if necessary,
with battery backup where momentary 1nterrupt10n
is intolerable.

"b. Regulatory Guide 1.75, Revision 1, "Physical
Independence of Electrical Systems".
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Redundant or diverse channels are provided where
necessary as specified by Regulatory Guide 1.97,
Revision 2. These channels are electrically
independent and physically separated from each

othe:2Z::3;f::?7aea-eaéety—re%ateé—eqatpment7———
aa e 3.
¢._ Regulatory Guide 1.89, "Environmental

Qualification of Electric Equipment for Nuclear
Power Plants".

Safety-related display instrumentation is
qualified to Requlatory Guide 1.89 as specified
by Regulatory Guide 1.97, Revision 2,

Regulatbry Guide 1.97, Revision 2, "Instrumenta~
tion for Light Water Cooled Nuclear Power Plants
to Assess Plant and Environs Conditions During

"
and Following an Acc1dent oﬂaa/} ristimentaton
Safety-related—display—

ntent—of—-Requlater ide—1+97 An item by item
general discussion ofzgﬂﬁmhé*agiays-and the ‘;A[

degree of conformance to -Guide requirements is

n / provided below. All references to Regulatory
1 Guide 1. 987are to the most recent revision of the
guide (i.e., Revision 2). See Table 7.5-1 for
LA instrument ranges, Regulatory Guide 1.97 cate-
\\ gory, accuracy, and other specific information

(
l;cfgﬁ Regulatory Guide 1.100, "Seismic Qualification of
Electric Equipment for Nuclear Power Plants” *
e

glc

=977 Revision 2 are
purchased to the requ1rements of Regulatory Guide
1.100 which states that instrumentation should
continue to read within the required accuracy
following, but not necessarlly during, a safe
shutdown earthqgquake.

1. Neutron Flux (Table 7.5-1 Item 3)

Regulatory Guide 1.97 requires neutron flux be monitored from
10-63 to 100% power by Category 1 instrumentation.

The existing source range and intermediate range detectors are

powered from Class 1E power; the average power range instru-
ments are powered from the reactor protection bus which is a
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highly reliable source backed up by a diesel generator. Taere

are 43 strings of local power range detectors, 8 intermediate
range detectors '‘and"4 source range detectors. These are
divided into two redundant divisions. The source and inter-
mediate range detectors are inserted or retracted from the
core by non-Class 2 drive units; however, the drive units will
be supplied from reliable power supplies and failure of all
drive units simultaneously is extremely remote even under
accident conditions. The drive units are only required to
drive the detector into the core, any failure after insertion
is.inconsequential. If all drive units did fail and the
source range monitors could not be inserted, the range of
indicated power would still be sufficient to insure that the
reactor was sub-critical since the source range instruments
monitor a range of 10-3% to 10% power even .in-the fully
withdrawn position. Indication is provided by recorders ia
the control room.

2. Coolant level in the Reactor (Table 7.5-1 Item 2)

Regulatbry Guide 1.97 requires that reactor level be monitored
from below the core support plate to the centerline of the
main steam lines by Category 1 instruments.

—In-order—to—-prever he—possibili of—infe

.
asoed e O - = ORe - o0 L O A 2L Pa : » - - o

- -1’- = S =
E '3 l | | . 03 oa s 03 - divi—

£ o s amb3 o

e O

sionally separated ranges of level instrumentation to cover @S
the full range of reactor water levels B ivist i T s
vided-—with—three—tevel—indicators+—=~6 dari-ad i . !
13 0] * ° /:\-
—stea i - : .
division—of—instrument—detects—Ievei—from—60
~the—third—instrument—fron—i43t—to—3417 0 —Anllleéevel—instri=

-Rrepts—are—fully—ecompensated—to—reduce—level—errors,
3. RCS Soluble Boron Concentration ‘

Regulatory Guide 1.97 requires-measurément of the soluble
boron concentration in the circulating primary coolant.

Grab samples of the circulating primary coolant will be ana-

lyzed at either the onsite or offsite facilities for de%j:;zgg/ ;
L] . v

o

mination of soluble bpron concentration. eax

2

4./ BWR Core

O—/000 ‘
ermocouples

A
Regulatory Guide 1.97 redquires the installation of incore
thermocouples.
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The incore thermocouples have a high; ree of error and
could, under~gome’accigény, conditions, rovide misleading
information : T""'The additionn Of fthe
nel| of-Tevel instrumeptation, and the co ;
'nels\é;imfﬁgtes e nee or Ancore ermocoupleskas
ated in paragraph f.3.1.b ofxRegulatory \Guide 1.9
incore thermocoupleg will not b& installed oh WNP-2.

OS

5. Primary System Pressure (Table 7.5-1 Item 1)

Regulatory Guide 1.97 requires that primary system pressure be
monitored from 1%Jx11500 psig by Category 1 instruments.

psia
Redundant Class 1E pressure indicators with a range of 0 to
1500 psig are provided.

6. Control Rod Position Indication

'Regulatory Guide 1.97 requires that Category 3 indication be
provided to indicate when a rod is in or not in.

A rod position display of full-in and full-out position pro-
vides this information. -

&

7. Drywell Pressure (Table 7.5-1 Item*43)
ﬁegulatory 1.97 requires Category 1 redundant instruments
covering a range from 10 psia to 3 times design pressure.

‘Reduﬁdant channels are provided, each having 3 indicators, one
indicator for range -5 to +3 psig, 2 second range of 0 to 25
psig, and the third to monitor 0 to 180 psig.

8. Drywell Sump Level

Regulatory Guide‘requires that the drywell sump level be
measured by Category 1 instruments.

The drywell equipment and floor drain sumps drain by gravity
to their respective sumps in the reactor building. On a LOCA,
the containment isolation values for drywell sumps close, iso-
lating these sumps. Any major drywell flooding at ‘this time
will overflow these sumps and spill into the suppression pool
via the downcomers. - .

9. Primary Containment Valve Position Indication

Regulatory Guide 1.97 requires Catégory 1, closed-not closed
indication on all primary containment isolation valves.
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'Insert to Page 7.5-20:

WNP-2 concurs with LRG and BWR Owners' Group that core thermo-
couples do not provide adequate indication cf approach to or
existence of inadequate core cooling. WNP-2 is participating
in BWR utility efforts to resolve this issue generically with
NRC. <(Reference: Appendix B, WNP-2 Response to Regulatory

Issues From TMI-2, Item I1I.F.2)
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Valve position for each containment isolation valve is pro-
vided at the valve controls.

Redundancy requirements are met by the two valve criteria.
required for €2MT,isolati
; ConTainmen
10. Radioactivity Concentration or Radiation Level in
Clrculatlng Primary Coolant

Regulatory Guide 1:97 requires that Category 1 redundant
detection systems be installed to measure this parameter. The
range is 1/2 tech spec limit to 100 times tech spec limit in R
per hour.

Theré is i i ich will
accomplxsh his syste i steam/;;gkggiggﬂz’
monltegé' oJol i amplesszs%emg monitor-this pa

neter and gi ng of fue ailure.

11. Analysis, of Primary.Coolant
Regulatory Guide 1.97 requires provisions be made to analyze
the primary coolant to determine extent of core damage. This
is a Category 3 system.

rovidt A ’

A system grab samples of the primary coolant,
suppression pool water, drywell atmosphere, -wetwell atmosphere,
and reactor building atmosphere is provided. Thegé—grab ~ -

offsite facilities for more Yetailed analysis. Grab samples
of the reactor building equ pment
also be takenra;,z c samé
. e a:/am« or o -.s.
12. Primary Contalnment Area Radiation (Table 7.5-1
Item 11)

samples will,be analyzed in onsxijifac111t1es,er shipped to Z%rj

Regulatory Guide 1.97 reqhires“that the radiation levels in
the primary containment be monitored by redundant Cateéegory 1
instruments.

Exis ing monitors have a range o 0 01 R/hr to 104R . Since
this detectqrrls located out31d C'MT and Arilews the ckground
throuqh the;C%MT skmn,\the detecto can be agjuste sp that a
reading of /10 iR/hr is equlvalent to 10’R/hr inside CTMT. Tw.
addltional monltors are\located 1n51de TMT 1th ra ge o
0.01 R/hr ts 104R/hr. hese moni ors 111 b pe igh A£f
the bacquound'1n51de CTMT is >10 howev r, bett r
coferage As ac ved in tﬁe}lower ra e after \t}e background
decavs to <10 The gh range radiation monitors dlsplay
on, recorders located in the control room

7.5-21
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hInsert-A to Page 7.5-21:

There is presently no instrument available which will
accomplish this task. Prior to isolation of main steamlines,:
the condenser off-gas system and the main steamline radiation
monitors will give immediate warning of fuel failure. The
post-accident sampler provides monitoring and a measure of
primary coolant activity after an accident. For details

about off-gas system and main steamline radiation monitorss
see 11.5. .

Insert B to Page 7.5-21:

Existing monitors have a range of 0.01 R/hr to 104 R/hr. Since
this detector is located outside containment and views the
radioactive gases through the containment shell, the detector
will be adjusted 5o that a reading of 104 R/hr is equivalent

to 107 R/hr inside containment. Two additional detectors are
located inside containment that have a range 10° R/hr to

108 R/hr. These monitors respond to gamma radiation of 60 KeV
as required by Regulatory Guide 1.97 to see the Xe-133 gases.
These radiation monitors display on recorders located in the
control room. ’
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13. Suppression Pool Water Level (Table 7.5-1 Item 17)

Regulatory Guide 1.97 requires suppression pool level indica-
tion on redundant Category 1 instruments. The range is from
below the ECCS suction to 5 feet above normal level.

bblér tyge \lev stem g;gzg/ho>baﬁpsm
;ﬁgﬁﬁq iré§§;2&n€9§;§§rdefs 1€/fhe ¢ E

14. Drywell Hydrogen and Oxygen Concentrations (Table
7.5-1 Items 13 & 14)

Requlatory Guide 1.97 states that it is advisable to monitor
the containment hydrogen and oxygen concentrations with Cate-~
gory 1 equipment. Ranges should be 0-30% for hydrogen and

0-10% for oxygen.
Y9 /anc/are da !/e o1£ o ravln ’[;O/)‘l /2 /Sl
Ho/0O5 analyzers are provided?. The Hy/Oj levels are recorded A 5/5/’5""

.in the control room.

15. Noble Gas Effluent Radloact1v1ty Monitors (Table
7.5-1 Item 18)

gulatory Guide /1N97, 1n anef rt to monlt ra 1oact1ve
dble gages vented to the atmosph re, requrres of ~line
sampllng ystems on {1ding exhausts where rel aseS/ﬁ;;/\\
oec ', These sampllqgvﬁthems wou \be ategory 2 wil ranges
£ om/éo A(Jy/cc to a igh as 105,u i7cc for some release.
p01nts.

Off-=1ne sampling systeq;.x;th low rangr/zﬁa\quh rande detec-
re protided. These systems are provided for the t
q ilding exhaust and the radwaste bulldlng exhaust witha
rangelof 1076 40 104 /ci/cc. \The reactor building exhdust is
monltored by a which monitors” a range of\10">"to 105

om.
16. Radiation Exposure Rate (Table 7.5-1 Item 22)
Requlatorv. ide 197 recommends that area rad ion detectors

‘|be prowv: dedégb 1nd1c§te ma]or\rele ses ﬁ@om the prrmgz%/ed‘x\\\§—’///
t lnmenE;/ These /detectots wouiﬂﬁﬂive a reﬁge of 107 .

/1Q/R/hr nd be\Cateqory 2 instrufents.
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Insert A to Page 7.5-22:

A narrow range instrumentation is provided as discussed in
7.5.1.5 (item 8). To our knowledge, a wide range instrumentation
sat1sfy1ng all Category I requirements of ReguLatory Gu1de 1.97
is not commercially available. However, various design options
are being investigated to satisfy Regulatory Guide 1.97 requ1re-
ments. Simultaneously, WNP-2 is participating in BWR Owners'

.Group subcommittee addressing Regulatory Guide 1.97 requirements.
to resolve this issue generically with NRC.

Insert B to Page 7.5-22

Regulatory Guide 1.97, in an effort to monitor radioactive
noble gases vented to the atmosphere, requires off-line
sampling systems and radioactive gas monitoring systems on
all building exhausts where releases may occur. These
monitoring systems would be: Ca~egory 2 with ranges from 107 6
#Cilcc to a high of between 10 and. 107 J@1/cc depending on
the release points.

Off-lLine monitoring systems with Low range and intermediate
range detectors are provided. These systems are provided for
the turbine bu1ld1n§ exhaust and the radwaste building exhaust
with a range of 1070 to 103 yCi/cc. The elevated release duct
which can receive primary containment purge has an in-line
monitor consisting of redundant ion chambers set into the duct
to cover the high range up to 105 JCi/cc. ALL of these instru-
ments are recorded in the control room. The flow rates are

‘continuously.monitored on each building's exhaust.

Insert C to Page 7.5-22:

Regulatory Guide 1.97, under Type C, recommends that area
radiation detectors be provided to indicate major releases
from the primary containment. )

There are three detectors which have a range of 10 2 to 104
R/hr and are located at specified reactor building entry
points and inside the building to provide the required
coverage. ‘

- . P o
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/Voué{; Coverage 4;} ¢k£se o

To—proviﬂe‘l;;se monitors in—all areas.—ae described by
Regulatory Guide 1.97,-wog&é—;eqa%fe—éetecturs~be£ng~id§§te§‘un

radioaetivity—effluent—monitors—described—in-Item—l4-—above—and
ing. Additionally, grab samples of the primary- 2‘”:§¥;'
containment atmosphere may be obtained from the post-accident ald ’37
sample system:(Item 10). . D1ig i S _
rovided) for personnel access and long term serveillance. ZZ:re
(e .‘74“ 37

have a range of 10~1 to 104R/hr
ané& are Cateqory 2 instrument are recorded in the /
‘ and
"17. Main Feedwater Flow Rate (Table 7.5-1 Item 25) AeAQJ

h

Cbogra?f' control room.

Requlatory Guide 1.97 requireé a Category 3 indicator Lo
display the feedwater flow rate. Feedwater flow indication is
provided in the control room.

18. Condensate Storage Tank Level (Table 7.5-1 Item 26)

Regulatory Guide 1.97 requires that the condensate storage
. tank levels be indicated .on Category 3 instruments.

Instrumentation is provided for this parameter with display in
the control room.

'19. Suppression Chamber (Table 7.5-1 Item 15)

Regulatory Guide 1.97 requires that a Category 2 flow instru-
ment be provided to indicate suppression pool spray flow.
Suppression pool pressure is the key variable and pressure
will indicate whether or not spray flow has been established.
Knowing the actual amount of spray flow in GPM is of no
value, valve position, RHR pump running indication, and
suppression chamber pressure will indicate the presence or
absence of spray flow.

20. Suppression Pool Water Temperature (Table 7.5-1
Item )o’) '
/6

Regulatory Guide 1.97 requires temperature indication of the

suppression pool water. This indication would be Category 2

and have a range of 30°F to 230°F. See 7.6.1.7 for the WNP-2
design.
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21. Drywell Atmosphere Temperature (Table 7.5-1 Item 10)
Regulatory Guide 1.97 requires that the drywell atmosphere ’
temperature be monitored with a range of 40-440°F on Category
2 instruments. g “~

Twénty—two thermocouples are spaced inside the primary con-

_tainment to obtain a temperature profile. These are divided

into redundant sets and divisionally separated. Individual
and bulk temperature is displayed in the control room.

22. Drywell Spray Flow (Table 7.5-1 Item 27)

Regulatory Guide 1.97 requires a drywell spray flow instru-
ment capable of monitoring flow from 0-110% of flow. This
instrument should be Category 2.

Drywell spray flow is provided by RHR pump flow indication.
Valve position indication and drywell pressure will indicate
proper flow path. RHR flow is indicated in the control room.

23. Main Steamline Isolation Valves Leakage Control
System Pressure (Table 7.5-1 Items 38, 39, 40)

Regulatory Guide 1.97 requires a system to measure the M.S.
isolation leakage pressure. A differential range of 0 to 15

- psid is recommended; using Category 2 instruments.

Two range pressure monitoring with ranges of 0-8 psig and 0-50
psig for the inboard system and ranges of 0-2 psig and 0-50
psig for the outboard system is provided. These pressures are
indicated in the control room.

24. Primary System Safety/Relief Valve Position (Table
7.5-1 Item 23)

Regulatory Guide 1.97 requires monitoring SRV position, closed
or not closed, with Category 2 instruments.

SRV position is monitored by an acoustic monitoring system.
Vibrations induced by flow through the valve is related to
percent of valve opening. Analog and digital (full-open,
full-closed) valve position displays are provided in the
control room. -In addition, thermocouples monitor the tailpipe
of each SRV line to indicate when the valve is open or
leaking.
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25. RCIC Plow Rate (Table 7.5-1 Item 5)

Regulatory Guide 1.97 requires that RCIC‘flow be monitored -
from 0 to 110% of design flow with Category 2 instruments.

RCIC pump discharge flow monitoring is provided. This, in
conjunction with RCIC pump suction and discharge pressures and
verification of RCIC system valve lineup, provides indication
of system opefabiygity. Flow indication and valve position
are displayed in the control room.

26. EPCS Plow Rate (Table 7.5-1 Item 7)

Requlatorv Guide 1.97 requires that HPCS flow be monitored
from 0 to 110% of design flow with Category 2 instruments.

HPCS pump discharge flow monitoring is provided. This, in
conjunction with the BPCS pump suction and discharge pressures
and verification of HPCS system valve lineup, provides indica-
tion of system operability. Flow indication and valve posi-
tion are displayed in the control room.

27. LPCI Plow Rate (Table 7.5-1 Item 27) !

Regulatory Guide 1.97 requires that LPCI flow be monitored
from 0 to 110% of design flow with Category 2 instruments.

RER (LPCI) pump discharge flow monitoring is provided. This
in conjunction with RER (LPCI) pump suction and discharge
pressures and verification of RHR system valve lineup provides
indication of system operability. Flow indication and valve
position are displayed in the control room.

28. LPCS Plow Rate (Table 7.5-1 item 9)

Regulatory Guide 1.97 requires that LPCS flow be monitored
from 0 to 110% of design flow with Category 2 instruments.

LPCS pump discharge flow monitoring is provided. This, in
conjunction with the LPCS pump suction and discharge pressures
and verification of LPCS system valve lineup, provides indica-
tion of svstem operability. Flow indication and valve' posi-
tion are cisplayed in the control room.
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29, Standby Liquid Control System Flow (Table 7.5-1
Item 29)

Regulatory Guide 1.97 requires that the flow rate in the SLCS
be monitored by Category 2 instruments.

SLCS flow monitoring is provided. Display is provided in the
control room. ' :

30. Standby Liquid Control System Tank Level (Table
‘ 7.5-1 Item 30) ’

" Requlatory Guide 1.97 requires SLCS tank level indication be
monitored by Category 2 instruments. : .
SLCS tank level instruments are provided. Level indication is
provided in the control room.

31. RHR System Flow Rate (Table 7.5-1 Item 27)

Regulatory-Guide 1.97 requires that RHR system flow be moni-
tored from 0 to 110% of design flow with Category 2 instru-
ments. .

RER pump discharge flow monitoring is provided. This, in con-
junction with RHR pump suction and discharge pressures and
verification of RHR system valve lineup, provides indication
of system operability. Flow indication and valve position are
displayed in the control room. :

32. RHR Heat Exchanger Outlet Temperature (Table 7.5-1
Item 28) - S

Regulatory Guide 1.97 requires that the RHR heat exchanger
outlet temperature be monitored by Category 2 instruments with
a range of 32°F to 350°F. -

. Existing instrumentation is not Class 1E but is adequate for
monitoring this parameter. Indication is provided in the,

control room since other Class 1E i?g;gg&igg_ggangﬁem.perfor-
mance such as RHR flow and SWV flow‘are provided. *éath~/-(yc
.SAnc/sz Jcrd/ce AJA er s
33. Cooling Water Temperature to ESF System Components

lonper

Regulatory Guide 1.97 requires Category 2 instruments with a
range’' of 32°F to 200°F, .

Present instruments measure water temperature of the spray
pond. This is the source of water for the ESF systems. The
range of these instruments 4£ 0°F to 150°F.

., /s v
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Further temperature inéication is provided on the outlet of
each individual heat =xchanger in thé ESF systems. There is
sufficient indication awailable to verify proper operation of
the system. )

34. Cooling Wazer Flow to ESF System Components (Table
7.5-1 Item 32) ‘ ‘ .

Regulatory Guide 1.97 reguires Category 2 flow instrumeﬁts to
monitor flow in the ESF cooling system.

The SSW return lines to the spray ponds are monitored by flow
transmitters providinz signals to indication in the control
room.

35.- High Radiozctivity Liquid Tank Level (Table 7.5-1
Item 41) .

Regulatory Guide 1.97 requires that all tanks containing
radioactive liquids b2 provided with tank level indication
(Category 3 instrumen:s).

All tanks designed :to hzndle radioactive liquids are equipped
with remote reading tank level instruments. The indicators
are located in the raiwaste building which is accessible
following a DBA.

36. Emergency 7eatilation Damper Position

Regulatorf Guide 1.97 requires Categorv 2 indication for the
open—-closed position 5f emercency ventilation dampers.

The position status oz 211 emergency ventilation dampers is
displayed in the control room.

37. Status of standby Power and Other Energy Sources
Important zo Safety

Regulatory Guide 1.97 requires that status information be pro-
vided for all stanéby power and other energy sources such as
pneumatic or hydrauliz gywer_ .
<—andit
Voltage indication feo- a&&-echtrical buses of 4.16 kV ané
above is displayed in the cortrol room. Additionally, all
vital 480 vol:t bus vo_tage readout is provided along with all
battery, battery charzez, ané inverter voltage and amperage.
The pneumatic pressurz Zor the containment instrument air is
also displayed in the control room.

T 7.5-27
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. 38. Reactor Building or Secondary Containment Area
' Radiation (Table;7.5-1 Item 22)

' under Type £ L
Regulatory Guide 1.977requires EZat area radiation monitors be
placed inside buildings or areas where access is required to
service equipment important to safety and in the reactor
building. This is to monitor for significant releases, for .
release assessment, and for ltag-term sur:?illaggsé ' - yA;/

- A a ras ° " Ar /0 Ar
Three high range/ﬁgg?tors/éﬁg locagegyfh the reactor building.
They are located to monitor specific entry points to the
building. (To El. 471' via door R202, El. 501' via door R305,
and E1. 606' via door R702.) , Portable equipment will be used

whenever personnel entex diation area as required by entry
procedures. , _‘,% P ' on AZ;\ /&

39. Airborne Particulate and Halogen Materials
Released from Plant ¢ s

Regulatory Guide£1.97 requires that particulates and halogens
be sampled at identified plant release points. Onsite
analysis capabilities are required. This sampling equipment
should be Category 3 equipment. o

' or

Particulaﬁe and halogen samplingqsyséems are provided in the %é
reactor building, turbine building, and radwaste building/eﬂ¢2L$4 ’
T@ese are gixed filtgr gnits. -%-&etEctor—mcnitors—the—paf?’—

room- The halegen filtersiw removed and transported to the
onsite radiation laboratory/ for analysis.

Around the Plant
Regulatory Guide 1.97 requires that continuously monitoring
samplers be located at varicdus locations around the plant to
assess releases from the plant.

- Adequate release information is already available through ven-
tilation release point monitoring and atmospheric conditions
information available from the meteorological conditions
information center located on site. Backup monitoring facili-
fies are readily available on the Hanford Reservation from
fixed and 'mobile units. - ‘

7 . 5-28
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Insert to Page %35-28: ‘

The sanple system has a Low flow, 0.1 cfm, pump and a shadow

"shield for the filter holder to protect personnel from the

potential high dose rates from the filters..

-
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}4. Wind Direction and Speed (Table 7.5-1 Item 20)

Regulatory Guide 1.97 réquires that wind speed and direction
be available on Category 3 instruments. Wind speed should be

monitored from 0 to 67 miles per hour and the direction from
0° to 360°." :

Wind speed and direction is determined by instruments located
on the meteorological tower and transmitted to the meteorolo-
gical information center. This information is recorded in the
control room.
g5
}41 Estimation of Atmospheric Stability (Table 7.5-1
Item 21)

Requlatory Guide 1.97, based on vertical temperature differen-
ces spaced at set intervals down the meteorological tower,

_requires that atmospheric stability (temperature inversion) be
detected. )

Vertical temperature stratification information is recorded in
the control room.

Lot
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Insert to Page 7.5-29:

"41. Airborne Radiohalogens and Particulates (portable)
H - . .

Regulatory Guide 1.97 requires portable sampling with onsite
analysis capability for airborne halogens and particulates. .
Portable air samples and a radipanalyticat Llaboratory are
maintained by the plant health physics group caggble“of
measuring concentrations from 10 ’yCi/cc to 10 )uCi/cc.

42. Plant and Environs Radiation (portable)
Regulatory Guide 1.97 requires portable monitoring insggumenta:ion
capabke of measuring gamma and beta dose rates from 10 R/hr
to 10" R/hr.

The plant health physics personnel maintain such portable
instruments onsite. . .

43. Plant and Environs Radioactivity

. Regulatory Guide 1.97 requires the availability of portable
multichannel gamma-ray spectrometer.

These are maintained onsite for emergency preparedness.

Insert B to Page 7.5-29:
"46. Post-Accident Sampling System
Onsite and/or offsite facilities are provided to analyze primary

coolant and containment air grab samples for variables and rances
Listed in Regulatory Guide 1.97. o
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TAHSLE 7.5-1 -

SAPETY-RELATED DISPLAY INSTRUMERTATION

Display

Typé Number of . ‘Type & / Instrunent
Design Criteria Readout Channels 'Range Category' Accuracy Location
Reactor Vessel Recorder 2 0-1500 psig . A1 +2% FS CR
Pressure ‘
Reactor Vessel Recorder 2 -150"/0/+60" a1 428 FS CR
Water Level Indicetor————1t50"707F60" At —+2$-P5—CR—
Recorder 2 -117" - =317 A1 +23 FS  CR
Indicater———A—=TT17" - =3t At +2%-F5 CR—
Neutron Plux Recorder 4 107 - 1073 Powert A,/f/ i:?.% CR
Power Level . 107" = 106 Do Puwer
(s&m\ , /0 /o /Jowe -
‘Main Steam Line Indicator 4 0 - 4.25 X 109 1b/hr Br2- 428 FS . CR
- Plow :
RCIC Flow Indicator 1 0 - 700 GPM D,2 2% FS CR
RCIC Discharge  Indicator 1 0 - 1500 psig -;9-,—5' +2% FS CR
Pressure .
HPCS Flow Indicator 1 0 - 8000 GPM D,2 +2% FS CR
HPCS Discharge Indicator 1 0 - 1500 psig s '+2% FS CR
Pressure - ‘ o
LPCS Flow Indicator 1 0 - 10,000 GPM D,2 428 PFS - CR
Drywell Atmos & Indicator 2 g - 400°F ) D,2 +2% FS . CR
Suppress -Peol Print Out 5o . :
Temps mos )
/ ~ /08 £rir .
LOCA Radiation  Recorder = 2 14 3 ¥ +2% FS CR
High Range | 2 10 07 *
Area Monitors ,
Leak Detection Recorder 2 100 - 106 cpn ——— +2% FS . CR
Radiation - 2 100 - 106 cey — ¥2% PS CR
Monitors

NOTEZ’ The instruments meet the requirements required by the Category type as described in

Regulatory Guide 1.97, Revision 2.

A P Za Ser"/“/ )

3 ﬁ,‘ ozaun
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14.

15.
16.
17.

18.
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\ TABLE 7.5-1 (Cont'd)
: mDisplay i
Type ‘Number of Type & Instrument
Design Criteria Readout Channels Range Category/ Accuracy Location
Primary Contain- Recorder 2 0 - 30% C,1 +2% FS CR
ment Hydrogen
Concentration i
Primary Contain- Recorder 2 0 - 10% c,1 +2% FS CR
ment Oxygen’

" Concentration g
Suppression Recorder 2 0 - 60 és%? A@Q‘ 428 FS CR
Chamber Pressure .

20 - 230°

Suppression Pool Print Out - 2 50—400°F D,2 +2% FS CR
Temperature Indicator
Suppression Pool Recorder 2 +25"/0/-25" c,1 +2% FS CR
Water Level
Bldg. Gaseous Recorder 3 101 - 105 cem £,¢c,2 +2% Span CR -
Release Monitor 3 105/- 108 cem £, Ce2 +2% Span CR .

2 1072 - 104 r/nr C,2 ¥23% Span CR

1! /\

Blggg-g rt'cu<?7/g§¥osde
% Sldteigelggg

20.
21.
22.
23.

24.

A

7,

onitor

Wind Speed
Wind Direction

Temperatﬁre
Differential

Radiation
Exposure Rate

SRV Position
Indication

Power Supply
Monitoring

Ok

£

(4%

TnsHrume
Yo

Recorder 1
Recorder 1
Recorder 1
Recorder 3
Indicator 18
Voltmeter 6
4

A3

5

4/

27

Taclendls

0 - 67 MPH E,3 + +2% FS CR
0° - 360° E,3 +2% CR
10~2 - 104 r/nr $2 428 Span CR
Full Closed to D,2 ————— . CR
Full Open [}

4+H6KVAC o0-5.29 kuAc D,2 +2% FS CR
480-VAC .-, 00 VA D2 +2% FS CR
248-VAC p. 200 VAT Ds2- +2% FS R

O-/5p VOC
7 2o voe

7.5=-31
< OO pa Fang cp
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TABLE 7.5-1 (Cont'd)
Display
TyYpe Number of ™vee & Instrument
Design Criteria Readout Channels - Range Category’/ Accuracy. Location
25. Feed Water Flow Indicator 2 0-8.5x 1% gm 2,3 +2% FS CR
© 26. CST Level Indicator 2 0 - 35 ft. D,3 +23% FS CR
Indicator

27. RER Flow Indicator 3 0 - 10,000 GPX 35,2 +2% FS _ CR
"(LECI and Shut- .
down Cooling)

(Head Spray) O/ 1 0 - 600 GPM 3,2 +2% FS CR
Eecorder

28. RHR HX Outlet  3Indicator— 2 0 - 600°F D,Z3 - +2% FS CR
Temperature .

RER Service e L. 2 0 - 10,000 GP¥ - D,2 +2% FS CR
Water Flow ZLadicalor .

29, SICS Flow Indicator 2 ~ 0 - 50 GPM 2,2 +2% FS CR
Rate ‘

30. SICS Tank Indicator 2 0 - 5000 Gal 2,2 = 2% FS CR
Level T , :

31. SSW System Pump Indicator 2 0 - 300 psig — +2% FS CR
Discharge Line 1 0 - 100 psig —_— +2% FS CR
Pressure

32. SsW System Indicator 2 0 - 12,000 GPM 2,2 +2% FS CR
Flow Rate ’

S SS Fowws Bete  Zoclicodor O~ /320 Crae o Ta%k R

33. SsW pond. Indicator 4 0 - M ft. B +2% FS CR
Water Level . o -

34. Spent Fuel Indicator 3 -0 - 212°F — 2% FS CR
Pool Cooling

35. Main Control Indicator 2 50 - 100°F . _— +2% CR
Room Temper- ' ’ ; v
ature )

36. SGTS Flow Rate Indicator 4 0 ~ 6000 CFM — +2% CR

37. CAC System Indicator 4 0 - 300 CFM — +2% CR
Flow Rate .

7.5-32
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Design Criteria

®

38. MSIV-ICS Out~
board Steam
Line Header
Pr?ssure
HUSIV-ILCS Steam
Line Pressure -
Between MSIVs

39.

40. MSIV-LCS

Leakage Flow

Radioactive
Tank Levels

41.

42. Primary Con-
tainment
Moisture
43. Primary Con-
tainment

' Pressure

8. Bemerey s/ :
2 WAV Lo

repruiary 1vos

70 5"33

v

. o Page 4 of 4
\
\ TABLE 7.5-1 (Cont'd) ’
SAFETY~-RELATED DISPLAY INSTRUMENTATION -
Display.
Type " Number of Type & , Instrument
Readout . Channels Range Category’ Accuracy location
Indicator 1 0 - 2 psig D,2 28 FS ° CR
1 0 - 50 psig +2% FS CR
- "
Indicator 1 0 - 8 psig D,2 +2% FS i CrR
) 1 0 - 50 psig +2% FS CR
Indicator 4 0-1Cm -— +2% FS CR
Recorder 6 0 - 100% D,3 +2% FS RW Bldg.
Indicator 5 0 - 100% D,3 :}% FS RW Bldg.
.Recorder 2 0 - 1503 RH -— +2% FS CR
/o0 T
Recorder 2 Pen #1 0 - 25 psig  A,B,1  +28 FS  _ CR
Pen $2 0 -~ 180 psig A,B,1 +2% FS * CR
Recorder 2 -5 to +3 psig A,B,1 +2% FS CR
M /CQ . OK” _,C/OSC O 2 _
, ’ Ck
cuﬁiuzéi;£4§; -#
N K‘ /- ’
: /1=a. . TZU///A_ or 42-3 — R
”°7L 4;47’/r\
C}{;?o//;f b/ ’
" e

Cl
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TABLE 7.5-2

CONTAINMENT HYDROGEN AND OXYGEN MONITORIL
SYSTEM SAMPLE POINT LOCATIONS

SAMPLE SAMPLE
‘ POINT POINT
PENETRATION # AZIMUTH ELEVATION
74 72¢ 1884154' " 5601-0" ]
75 753\\\\\\\\ 191°-36" 560'-0" é
‘ 193° '5311=0"
230° 479'-4",
18::?}~ 545'=2-1/4"
13°-44" 545'=1-1/2"
45° 533 ' ~0" ;

- e w em Saw o 5 emppaT™
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