IMPROVED DESIGN CONTROL L'OCUMENTATION
FOR
CRYSTAL RIVER UNIT 3
DESIGN BASIS
FOR

POST-ACCIDENT MONITORING INSTRUMENTATION

The following contains design basis information pertaining
to the Plant as of September 28, 1990 (Date of Record).
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BYSTEM NAME s — R T R e 7 —~
POST-ACCIDENT MONITORING INSTRUMENTATION i N/A 3

Revision/Date

0/ 9/5/86

1/ 9/28/90

REVISION HISTORY

Initial issue,

This revision is the result of modifications and changes
made through Refuel 7. It revises all RG 1.97 variables
to bring them into nliance with the RG 1.97, Rev. 3
Compliance Table to ag. "7 o =rayious commitments to the
NRC contained in FPC le..ers 3F0388-18, dated 3/21/88;
3F0189-11, dated 1/25/89; 3F1289-12, dated 12/15/89;
3F0190-06, dated 1/10/90; 3F0890-01, dated 8/2/90. It
incorporates DBDTC #101 along with minor comments made
during the review cycle. This revision also deletes DBDTC
No. 66 and 83, as they were incorporated into DBDTC #101.
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i M HAME v
: POST-ACCIDENT MONITORING INSTRUMENTATION N/A
|
; The basis for this position is as f ¥
‘ |
- r F 1 0] |
The Category 2 qualification requirements of Regulatory Guide 1.97,
Rev. 3, include no specific provision for seismic qualification. We
interpret this to mean that environmental q ification only is
required Since 1NCFR50.49 does not reguire environmental
qualification for equipment located in a mild environment, only those
components listed in a harsh envircnment need be qualified.

The currently

>
—
o

alled NNI equipment was not supplied as safety

related é'u‘zliﬂﬂf” t but is comparable in quality and reiiability to
existing safety related equipment In fact, some of the NNI
electronic modules are identical to those qualified and supplied for
these safety related systems, Operating experience with the NNI
indicates that this instrumentation can reasonably be expected to be
operable for accident monitoring

Category 2 instrumentatior not required to be seismically

qualified, redundant, physically and electrically separated nor
powered from a 1E so e xisting NNI hardware located in a miid
envivonment 1s consistent with the Category 2 criteria and no
substantial improvement in reliability or safety would be expected if
this equipment were replaced with new, qualified hardware

Other responses are self-explanator

{ [ ] 3 A CICrATY \
( SEISMIC QUALIFICATION
A . ' ( - 1 4 » 1 ~ . 2\ .
A respons f "Ye on the Compliance able indicate that the entire
A ppon - \ ] o ) 4 ’ o " > . " Banii} 2 .
instrument string , seismically qualified accordance with Regulatory
{ ida nn Nt how B C AR . | avnlar \
Guide 1.100, Other responses are self-explanatory.
{ QUALITY ASSURANCE
A response of "Yes" on the Compliance Table indicates that Quality assurance
requirements meeting CR3I’'s licensirg commitinents as documented in the FSAR
Section 1.6 were applied to at least the yfety related portions of the
instrument string. A1) other responses are self-explanatory
¢ REDUNDANCY
A response of "Yes" indicates that redundant channel:
anc including any latior i £ and that tne
electrically indepenc t and phy ally eparate fr
rdance with IEEE tandard 279-1971 ind meet ng
A ther re ponse § € ¥ ex{ anatory
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POST-ACCIDENT MONITORING INSTRUMENTATION

DESIGN BASIS FOR
POST-ACCIDENT MONITORING INSTRUMENTATION

PARAMETER:
VARIABLE: NEUTRON FLUX

TAG NO. NI-14-NI1, NI
REF DWG 205-042, NI

Environmental U-A(l})f)tdf"\“

Qualification Yo
\,'uuf?{y Assurance
Redundancy Yo

Power Source
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POST-ACCIDENT MONITORING INSTRUMENTATION

PARAMETER:

VARIABLE : CONTROL POSITION

TAG NO DR-70-KI, DR-71-K1, DF KI, DR-73-KlI
REF DWG: 210-074

Iv"!. af Lategory B, 3

Rnange (: lr”:v Fli;\l 19 ;U | =( ant Averd I
Environmental Qualificatior N/A

':jwd' (|

“

Quality Assurance N/A
Redundancy N/A Ul
F‘uwm Source

Reg Inst. Bus

Display Indicated in CR
p‘-\-f”d%it‘ 5.‘)Vu\,; Posit.on On Demand 1 TS( 5 f
RG 1.97 Positior Lomplie
0, 5
REASON:
“‘\:V'QY"_,] rod L..,O-,y‘ 'V"_,':"r t K informat 101 ’.i‘
been accompl!ished by the | ‘ RS
s

-

or
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Ranae
Environmental Qualification
Seismic Qualification N/A
guaii Ly Assuy ance N/A
Redundancy - N/A

Power Source 1E/DG
Display Lab Only
RG 1.897 Position

fOomr S
w Of '110*.

SOURCE::

REASON:

The manual sampling and 1ab
Regulatory Guide 1.97, Rey .
negative reactivity due to xenor
Room ooerator need not know i1nstantaneol
concentration is in the RCS, Also, Secti
capability exists to sample and
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POST-ACCIDENT MONITORING INSTRUMENTATION

PARAMETER:

VARIABLE : RCS HOT LEG WATER TEMPERA t
TAG NO.: RC-4A-T14-1, RC-4B-TIRI
REF DWG 205-047, RC-04, RC-10, RC-12A, | s
1 ? , '
Iype and Category A, B, ]
; -
Lange 1V ¢ f
Environmental Qualificati Yo
Seismic Qualificatior Ye
Quality Assurance Yo
DardiinA: ’ ¢ { . ] ¢
reaundaancy Ye ¢ Channel
Power Sourcs 1E/D
Display Indicated and Recorded in Cf
On Demand in & EOF
‘\i L ‘j”’ .‘\:' |t 'l ‘"'.\v’
- O R P e b S
€ .
REASON:
RCS Hot Leg Water Temperature is a key variable require
cooling safety function, to verify natural circulatic
temperatures, and to verify primary t ndar f
generator pressure
RCS Hot Leq | not required t i 0°f riant
00°F. RCS ( perature ra ext wn 1 -
» ‘.\'54

N/A

the core
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POST JENT MONITORING INSTRUMENTATION

PARAMETER:

VARIABLE: RCS

TAG NO,: R(
205-047

REF DWG:
ype and Category
Range 50°Ff
Environmental Quali
Seismic Qualificatior
Quality Assurance

Redundancy

Lomf

y) variable
ariable for the core cooling
, ( ¢ 11 ¢ . ‘ovide valid
information on the status of core cooling. Since i s located in the RCS 1

y 100

ategory ! (Key)

1 \ 4 “ -
iemperature as

Leg Temperature

)t the reactor vessel,
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H;I “‘\Uw ﬂ‘.d) ’N:;;”w*'\(l'
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SYSTEM NAME BYSTEM CODE

POST-ACCIDENT MONITORING INSTRUMENTATION ’ N/A

The key variables for monitoring the core cooling plant safety function are RCS
Hot Leg Water Temperature, Core Exit Temperature, and Steam Generator Pressure
(see Discussion Section for RCS Hot Leg Water Temperature). RCS Cold Leg Water
Temperature is a backup temperature monitor to the RCS Hot Leg Water Temperature
and Core Exit Temperature,

For these reasons, core exit temperature and RCS Hot Leg are the key variables
for monitoring core cooling and are qualified to Category 1 requirements while
RCS Cold Leg Temperature serves as a backup variable and is qualified to
Category 3 requirements accordingly.

The CR3 range of 50° to 650°F is based on providing the capability of the RCS
Cold Leg Water Temperature instrumentation to measure a value greater than the
saturation temperature for the steam generators, which is approximately 500°F
(based on 1050 psig design pressure). 650°F for the high end of the range
provides 15% excess measurement capability and is approximately 110% of the
design temperature of 600°F. The low end of the range, 50°F, allows for
measurement of the variable during conditions where the DHRS or LPI system is
not in use or available and the steam generators are removing decay heat,

A\l RET Opt: RESP N, ps Eng W00 37
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POST-ACCIDENT MONITORING INSTRUMENTATICN N/A

PARAMETER:

VARIABLE DEGREES OF SUBCOOLIN
Y T

TAG NO RC-4-714, RC-4 5

o n ARY A ’ y g
‘[' \]W/. (\" 1\4 F‘ [“‘0 I i and Ut ld\ 39 n [
. 3 , ;
iype and ategory t ( RCS Hot eq wWater emperature & rre Ire

i ) f ‘ £g water 'v';»l('\>¢ £ I e Monitor
Rang + 65R*}
tnvironn ",d\ ["L'\"\‘ Catl0f 1t ate ry £ variabple " Y
eismic Qualificatior N//
A1 | {1 1 | i) 1
L;.;(I\V:V r“';\i'd'%«‘. 1es 3,11!"4 r'y ¢« vdarl at e Unly
“‘,,‘v {ancy N A | hanne pey [
Power Source P/
1 { 4 q

Display n cated 11 r
R | Q7 '. sitior nr ¢

| ! 5\ | \ Ly )
f [ 4
Vs 8
Iwo subcooling margin monitors are ated on the PSA ection ot the mai

ntrol! board These instrument tinuou y dispiay aturation temperature
f each ]t‘u;. ! addit ! { ] playing aturatior temperature eact

\ . Y

instrument an display | pre re and re ex1t temperature on dgan ] | W(
eparate groug of 6 Ct each have beer eiected to provide representative

¥ \ r " y . 1 . 4z - 1 " 2 .
temperature from each core quadrant and the contr regior he temperature
) 1 ;;dv"‘ 1 jen 1 1S Lhe "\,y' { t the 1 X ET in eact IrOufg and l‘;“']d_b‘%
over a range { r 3 1,023°} we | above aturation temperature
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Ranae

\
Environmental
Seismic Quali

Quality Assurance

Redundancy N/A 2 Channel
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POST-ACCIDENT MONITORING INSTRUMI

PARAMETER:
VARIABLE CONTAINMENT

[AG NO.: WD-303-L1,
REF DWG: 205-060, Wl

and Lateqory
ft
Environmental Qualificatic
Qualification
Assurance Ye!
Redundancy

‘:.vw"l ?\‘\\H\ e

Display

REASON:

Containment

11d 1(“;"\,
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POST-ACCIDENT MONITORING INSTRUMENTATION

A SR
SYSTEM CODE

| Page 16 of 9]

[ REVISION

1
1 N/A

PARAMETER:
VARIABLE :
TAG NO.: N/A
REF DWG: N/A

Type and Category - B, 1
Range - N/A

Environmental Qualification -

Seismic Qualification - N/A

Quality Assurance - N/A

Redundancy - N/A

F.or Source - N/A

Display - N/A

RG 1.97 Position - N/A
SOURCE:

v, S5,
REASON:

10, 11, 23

CONTAINMENT ISOLATION VALVES POSITION (MANUAL)

N/A

Containment 1solation valv2 position is required to ensure containment integrity

in event of a LOCA.

Locked closed manual valves do not require position indication.

&8
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POST-ACCIDENT MONITORING INSTRUMENTATION

PARAMETER:

VARIABLE:  CONTAINMENT ISOLATION VALVES POSITION (AUTOMATIC)
TAG NO.: SEE ES LIGHT MATRIX

r ' " A e "
REF DWG: 201-167¢

1
Type and Category t ]
range ('};.(u Closed Lvlt’b?§ (via Light Matrix)
i»"v‘Y’l:'w’Tl“'-?d\ ‘\,‘.“H}f:-\d?w.’v Y ¢
(i,]:.gyv( f \ld“‘f‘-("\‘:r Y
Quality Assurance Y¢
;Y:A"v;(A'\ 'r-;u;“;,\rf i1 ni ¥ alve r ¢ 'w'?’."‘*‘f:y‘, Cj/" ince
R nas red ¢ vdr‘\c barriey ‘u’ 1“‘ {1“‘
penetratior

Power Source 1t
I“'L"Edy Indicated in CR
RG 1.97 Position Comp) i¢
0 1 1
{ . 10 11 13 j
\‘H“‘dl'”"““:"‘ “'*“‘d" M v ) 11101 req 1reg 1 er I1Té nta '.'vft tnLegr .kv
in event of a LOCA
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Cryoul Rlvor Unit 3 e
SYSYEU NAM’E_—.—“_"-‘— Y vk SR Dl B i Ty - ‘.Hu‘ls;ﬂs'EM EOOE‘"» .
PGST - ACCXDENT MONITORING lNSTRUMENTATlON | N/A
PARAMETER:
VARIABLE:  CORE EXIT TEMPERATURE (BACKUP)
TAG NO.: RC-171-TR, RC-172-TR, RC-173-TR

REF DWG: 205-047, RC-07, RC-08, RC-09

Type and Category - A, 1

Range - 0°* - 2500°F

Environmental Qualification - Yes

Seismic Qualification - Yes

Quality Assurance - Yes

Redundancy - Yes

Power Source - UPS/DG

Display - 16 CETs Recorded in CR

RG 1.87 Position - Complies
SOURCE :

0, 5, 31

REASON:

Core exit temperatures along with RCS Hot Leg Temperature to verify natural
circulation of reactor coolant, and to detect potential breach of fuel cladding.

Ref: The NRC's evaluation of CR3 is response to NUREG-0737, Item 11.F.2, Docket
No. 50-302, dated 9/6/83.

Core Exit Temperature measurement displays include a primary and backup display
arrangement.

The primary display consists of 52 Core Exit Thermocouples (CETs) recorded on
demand in the Control Room over a range of 0-2500°F. (Twelve (12) are also
recorded on demand in the TSC and EOF over a range of 0-2000°F.)

The backup display consists of 16 temperature measurements from 16 CETs - 4 from
each core quadrant. The system is part of the ICC detection system and is Class
1€, Each of the 16 Core Exit Temperature measurements is continuously recorded
in the CR on three separate recorders over a range of 0-2500°F.

ae RET: Optl RESP Muc Ops Eng 600 097
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POST-ACCIDENT MONITORING INSTRUMENTATION N/A
b 1
Primary and backup display are electy \ y 1ndepengent energized fron
independent power sources, at phy y Separated, p 1 ar ncluding the
\ lators The primary display not t DUl energirzed from a pbattery
backed, high-reliat ty uninterruptable powey PDDlY. WI backed up by the
‘,» w\w enera Y

P,y




fods DEEIGN BASIS DOCUMENT
Power Crystal River Unit 3

Al DENT MON

PARAMETER:

RG

SOURCE :




fode DESIGN BASIS DOCUMENT
Powes

Crystal River Unit 3



BYNTEM NAME

- -

.w DESIGN BASIS DOCUMENT |Page 22 ot 01

Type and Category - C, 3

Range - 10°% to 10 ci/gm

Environmental Qu-1ification - N/A
Seismic Qualification - F'A

Quality Assurance - N/A

Redundancy - N/A

Power Source - 1E

Display - Indicated and Recorded in LAB
RG 1.97 Position - Complies

SOURCE :

°! 5. lo. ll' 12

REASON:

The following position is a justification developed by the BWOG Reg. Guide 1.97
Task Force.

Currently, no instrumentation exists to adequately meas ire this variable on
line. Existing instrumen ation, letdown line radiation mor itors, can be used to
provide indication of fuel failure during normal operatior. However, since the
letdown line 1is isolated during serious accidents requiring containment
isolation, it will not be available for long term measurement. Section I1.E.3
of NUREG-0737 requires that capability exist at each piant to sample the RCS to
assess the magnitude of fuel failures during post-accident conditions. As such,
this measurement should be the primary determinant of fuel failure during normal
operation and post-accident., The letdown line radiation monitor should be used
as the irf‘tiator for sampling during normal operation because state-of-the-art
equipment 1s unavailable and the primary means of monitoring this variable must
therefore be by sampling and analysis.

Crystal River Unit 3 R |
PSR o ' iyute — T =
POST-ACCIDENT MONITORING INSTRUMENTATION Ai N/A
in_ TER:
VARIABLE: RCS RADIOACTIVITY CONCENTRATION
TAG NO. : N/A
REF DWG: N/A

REY Optl RESP. Nuc Ops Eng 800 397
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Crystal River Unit 3 Feavaes 1
| — 7 T Tevetim cooe

POST-ACCIDENT MONITORING INSTRUMENTATION { N/A

-

PARAMETER:

VARIABLE:  CONTAINMENT HYDROGEN CONCENTRATION
TAG NO. : WS-10-CR, WS-11-CR

REF DWG: 206-062, W5-01, WS-02

Type and Category - C, |

Range - 0 - 10%

Environmental Qualification - Yes

Seismic Qualification - Yes

Quality Assurance - Yes

Redundancy - Yes - 2 Chai 2ls

Power Source - 1E

Display - Indicated and Recorded in EFIC Room

RG 1.97 Position - Complies

0, 5, 22

REASON:

Containment hydrogen monitoring is & key variable used to detect a potential
breach of containment resulting from fuel failure.

Location of indicators and records satisfies NUREG-0737, Iltem I11.F.1.6.

=

REY. Opt! RESP. Nuc s Eng 90D 367
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POST-ACCIDENT MONITORING INSTRUMENTATION

|Page 24 of 91

REVIREON

i : ’ .
HYETEM COLE

1
N/A

PARAMETER:
VARIABLE:  CONTAINMENT PRESSURE

TAG NO, :

REF DWG* 205-009, BS-0] and BS-02
Type and Category - B, C, 1
Range - <10 - 70 psig (BS-16, 17-P1)

0 - 200 psig (BS-90, 91-PI)

Environmental Qualification - Yes

Seismic Qualification - Yes

Quality Assurance - Yes

Redundancy - Yes - 2 Channels

Power Source - 1E

Display - Indicated in CR

Recorded in EFIC Room
On Demand in TSC & EOF

RG 1.97 Position - Complies

SOURCE :

O| 5. 22

REASON:

Containment pressure is a key measurement used for detection of a LOCA,
verification of ESFAS mitigation, or detection of a potential breach of

containment .

Recorder location meets NUREG-0737, Item !I1.F.1.4.

BS-16-P1, BS-17-P1, BS-90-PI, BS-91-P1, BS-90-PR, BS-91-PR

RET Optl RESP: Nuc

Ops Eng 900 397
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POST-ACCIDENT MONITORING INSTRUMENTATION
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i?um 25 ot 9] s
REVIBION
A
“l\".ﬂ"“(‘/ml

N/A

PARAMETER:
VAR, A8 E:  DECAY HEAT FLOW (LPI FLOW)
REF WG 206021, DH0ls DR.02
Type and Category - D, 2
Range - 0 - 5,000 gpm (Design = 3000 gpm)
Environmental Qualification - Yes
Seismic Qualification - N/A
Quality Assurance - Yes
Redundancy - wW/A - 2 Channels
Power Source - UPS/DG with 1E Standby

Display - Indicated in CR
On Demand in TSC & EOF

RG 1.97 Position - Complies
SOURCE :

0, 5
REASON:

DH flow measurement monitors LPI safety injection in event of a LOCA, or

residual heat removal (RHR) during reactor shutuown.

RET. O

RESP: Nuc Ops Eng 900 307
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Crystal River Unit 3 :fu( VISION :

i POST-ACCIDENT MONITORING INSTRUMENTATION | N/A

= 8 PRI, S———
| BYSTEM CODE ﬁ

PARAMETCR:

VARIABLE:  DHHE OUTLET TEMPERATURE
TAG NO. : DH-2-T11, DH-2-TI2

REF DWG: 205-021, DH-04 and DH-05
Type and Category - D, 2

Range - 0 - 300°F

Environmental Qualification - Yes
Seismic Qualification - N/A

Quality Assurance - Yes

Redundancy - N/A - 2 Channels

Power Source - UPS with 1E Standby
Display - Indicated in (R

RG 1.97 Position - Complies

SOURCE «

0, 5, 10, 11, 13, 20

REASON:

Dgg: outlet temperature is used to monitor operation of the LPI system after a
LOCA.

RTD is mounted in LPI piping.

Range covers all anticipated requirements. Design temperature of the Decay Heat
System and Heat Exchanger for CR3 is 300°F.

RET: Optl RESP Nuc Ops Eng 900 397
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m Cryom Nnt Unit 3 REVIBION 1

- + N——
l'ﬁ‘i. muu | SYEYEM DODE

POST ACCIDENT MONITORING INSTRUMENTATION | N/A

PARAMETER :
VARIABLE: CORE FLOOD TANK LEVEL
;:? 3362 g;&%it;g' CF-2-L12, CF-2-L13, CF-2-L14
Type and Category - D, 2
Range - 13" from bottom to 14 ft,
Environmental Qualification - Yes
Seismic Qualification - N/A
Quality Assurance - Yes
Redundancy - N/A - 2 Channels
Power Source - UPS/DG
Display - Indicated in CR
RG 1.97 Position - Complies
SOURCE :
0, 5, 10, 11, 16
REASON:

CF tank level is required to monitor safety injection in event of a LOCA,
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SYETEM NAME

.m DESIGN BASIS DOCUMENT

Crystal River Unit 3

POST-ACCIDENT MONITORING INSTRUMENTATION

 Page 29 of 91

"Rt vision
' 1

| $YETER CODE

N/A

y

PARAMETER

¥:§lag%fz %gsfstgge'IANK ISOLATION VALVE POSITION
REF DWG: 302-702

Type and Category - D, 2

Range - Closed/Open Lights

Environmental Qualification - Yes

Seismic Qualification - N/A

Quality Assurance - Yes

Redundancy - N/A - 2 Channels

Power Source - UPS/DG

Display - Indicated in CR

RG 1.97 Position - Complies

SOURCE :

0, 3, 5, 13, 20

REASON:

CF Tank Isolation Valve position is reguired to monitor that valve operational

status 1s correct.
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DESIGN BASIS DOCUMENT Page 30 of 91
w Crystal River Unit 3 | NevisoN :

OO

POST-ACCIDENT MONITORING INSTRUMENTATION ‘ N/A

'

BYETEM NAME

PARAMETER
VARIABLE: BORIC ACID CHARGING FLOW
TAC NO.: N/A
REF DWG: N/A
Type and Category - D, 2
Range - N/A
Environmental Qualification - N/A

Svismic Qualification - N/A

Quality Assurance - N/A
Redundancy - N/A
Power Source - N/A
Display - AN/A
RG 1.97 Position - Complies

SCURCE !
0, 5, 10, 11, 12

REASON:
To Monitor Operation of RCS Injection Systems.
The BAW - designe* NSSS does not include a charging system as part of the
tmergency Core Cooling System (ECCS). Flow paths from the ECCS to the RCS
include high pressure injestion (HPI) and Tow pressure injection (LPI) with the
BNST or the RB Sump as the suction source, and the Core Flood Tank injection.
HPl and LPI flow rates are monitored, and BYST, RB sump, and Core Flood Tank
levels are monitored by RG 1.97 variables. Therefore, Boric Acid Charging Flow

does not need to be monitored as a Type D variabie to monitor the operation of
the ECCS.
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.m DESIGN BASIS DOCUMENT | Page 31 of 91 |

Crystal River Unit 3 et I
votem wame T Ea Ly T Teverem cooe -
POST-ACCIDENT MONITORING INSTRUMENTATION 1 N/A
PARAMETER :
VARIABLE:  HPI FLOW (0-500 gpm)
TAG NO. : MU-23-F11, MU-23-Fl2, MU-23-F13, MU-23-Fi4
REF DWG: 08034039
Type and Category - D, 2
Range - 0 - 500 gpm (Design = 300 gpm)
tnvironmental Qualification - Yes
Seismic Qualification - N/A
Quality Assurance - Yes
Redundancy - N/A - 2 Channels (One Channel is 0-200 gpm and the Redundant
Channel 1s 0-500 gpm)
Power Source - UPS/DG
Display - Indicated in CR
On Demand in TSC & EOF
Schedule - Refuel VIII
RG 1.97 Position - This flow loop will be upgraded to Class 1E, RG 1.97
Type and Category A, D, 1 during Refuel VIII,
SOURCE :
0, 5,8, 9, 15, 17
REASON:

HPI flow measurement is a key variable used to monitor operation of the ESFAS '
system in event of a LOCA.
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DESIGN JASIS DOCUMENT Page 32 of 91
m Crystal River Unit 3 %“"'"-'U* l

- s
| SYETEM CODE

POST-ACCIDENT MONITORING INSTRUMENTATION | N/A

BYETEN RAME

PARAMETER :
VARIABLE:  HPI FLOW (0 - 200 gpm)
REF DVG:  205-046, M-I, MU.Z, MJ-03 and MO-0F
Type and Category - A, D, 1
Range - 0 - 200 gpm
Environmental Qualificaticn - Yes
Seismic Qualification - Yes
Quality Assu:.nce - Yes

Redundancy - Yes - 2 Channels (One channe)l is 0-200 gpm and the redundant
channel is 0-500 gpm.)

Power Source - UPS/DG

Display - Indicated in CR
On Demand in TSC & EOF

RG 1.97 Position - Complies
SOURCE :

0, 5, 8, 9, 15, 24, 25, 26
REASON:

HP1 flow measurement is a key variable used to monitor operation of the ESFAS
system in event of a LOCA.
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.m DESIGN BASIS DOCUMENT | Page 33 of 91

BYBTEM NAME

Crystal River Unit 3 REVISION :
7 ‘ WL T T Tevetem ook

POST-ACCIDENT MONITORING INSTRUMENTATION ' N/A

-

——

PARAMETER

VARIABLE:  BORATED WATER STORAGE TANK LEVEL
TAG NO, : DH-7-L1, DH-37-L1, DH-7-LIR-1
REF DWG: 205-021, DH-06, DH-07

Type and Category - A, D, 1

Range - 0 - 50 ft.

Environmental Qualification - Yes

Seismic Qualification Yes

Quality Assurance - Yes

Redurdancy - Yes - 2 Channels

Power Source - 1E/DG

Display - Indicated an? Recorded in CR
On Demand in TSC & EOF

RG 1.97 Position - Complie:

SOURCE :

0, 5, 10, 11, 32

REASON:

BWST level indication is a key variable in that this tank is the primary source
of injection water for at least 20 minutes following a LOCA,

The variable is indicated on redundant, qualified, indicatcrs, located on a
seismically qualified pane)l board and one of the redundant channels is recorded.

Due to a lack of seismically qualified panel space the recorder is mounted on
panel not seismically qualified.

The recorder itself is environmentally qualified and electrically isolated from
the rest of the qualified instrument loop.

BA&W's Criteria for BWST sets three criteria which must be met by the BWST. The
first criterion is related to fuel handling and transfer operation: and is not
applicable for accident events, The second criterion requires that sufficient
volume be contained in the BWST to provide sufficient time for injection
operation prior to switchover to an alternate source. This is a critei ion which
must be satisfied during normal plant operation to ensure availability of the
BWST during an accident. This voluwe is less than that required to meet the
first criterion.
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DESIGN BASIS DOCUMENT Page 34 ol 91
m Crystal River Unit 3 REVINION ;

4 —
SYSTEM CODE

POST-ACCIDENT MONITORING INSTRUMENTATION N/A

EYETEM NAME

The third criterion is the important 1e for use during and after an accident,
This criterion requires that the BWS: level be such that adequate NPSH for all
ECCS pumps be available,

To meet the desired intent of the regulatory guide that accident monitorin

instrumentation also be used, to the extent practicable, during norma

operations, the existing BWST level instrumentation has sufficiently wide range
to monitor the level required in the BWST. At CR3, the tank level 1s monitored
from 0 to 50 feet. A low alarm 15 provided at 4 feet and switchover is required
a%]z.s feet. Thus, the operator is provided with adequate level indication at
all times,




DL ZIGN BASIS DOCUMENT

Crystal River Unit 3

PARAMETER:

SOURCE :

REASON:




. DESIGN BAS'SE DOCUMENT
% Oryatal mnr u-m 3

[ BveTim nami ' .
POST ACC!DENT MONITORING lNSfRU"[NTATlON

-
' Page 36 of 9]
[mevmon

1

I TR m——.
1!»"!-'&“ CODE

N/A

PARAMETER
VARIABLE: RC SYSTEM §&° "« RELIEF VALVE FLOW/POSITION
TAG NO.: RC-160-MI1, - 9-MI2, RC-160-MI3

REF DWG: 205-047, RC.

Type and Category - D, ¢

Range - Acoustic System

Environmental Qualification - Yes
Setsmic Qualification - N/A

Quality Assurence - Yes

Redundancy - N/A (Sensor Back-up Only)
Power Scurce - UPS/DG

Display - Indicated in (R
On Demand in TSC & EOF

RG 1.97 Position - Complies
SOURCE :

0, 5
REASON:

loss of primary coolant.

Accelerators are seismically mounted.

RC System safety valve flow is a key variable to monitor valve operation and
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DESIGN BASIS DOCUMENT | Page 38 of 91
w Crystal River Unit 3 o y
SYETEW NAME T ' ’ Tevarem cant
POST-ACCIDENT MONITORING INSTRUMENTATION N/A

The Accident hknalysis chapters of several B&W Owners Group Utility Final Safety
Analysis Reports (SAR), as well as Part 11, Volume 2 of the BIW Owners Group
Abnormal Transient Operating Guidelines (ATOG) were reviewed to obtain
pressurizer level responses to anticipated transients and accidents,

rov anticipated transients such as decreasin? feedwater temperature, excessive
main feedwater flow, loss of main feedwater flow, decreasing steam flow, small
steam leaks, loss of external load, loss of off-site power, loss of condenser
vacuum and small steam generator tube Teaks, the existing ranges for the
pre:sur1zcr level are sufficient such that indicated level should remain on-
scale.

For severe transients (accidents) such as steam 1ine break, steam generator tube
rupture and many small break LOCA's, the pressurizer will void. Follow1n? ESFAS
actuation o the HPl system, actions can be taken as necessary to stabilize the
plant. Those actions are based on subcooling margin and RCS pressure, not
pressurizer level., For the case of a total loss of feedwater, the pressurizer
will go solid unless either main or emergency feedwater is restored te the steam
enerators within about 15 minutes, Actions taken are dependent on when
1eed7ater is restored, subcooling margin and RCS pressure, not pressurizer
evel,

In general, for severe transients o accidents, the pressurizer will either void
or go solid. A voided pressurizer will cause indicated level to go off-scale
low followed by a rapid decrease in RCS pressure to saturation, A solid
sressurizer will cause indicated level to go off-scale high accompanied by high
CS pressure, possible large and rapid changes in RCS pressure, PORV and
pressurizer safety valve actuation. A1) of these indications are available in
the Control Room,

Based on this information, the existing ranges of pressurizer level indication
are sufficient for anticipated transients. For severe transients or accidents,
indicated pressurizer level will go off-scale high or Tow due Lo the pressurizer
going solid or voiding and, as a result, top to bottom instruments wouid provide
no significant additional information, In these cases, subcooling margin, RCS
pressure, PORV status and pressurizer safety valve status are monitored to
determine actions to be taken,
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DESIGN BASIS DOCUMENT |Pege 39 of 91 |
m Crystal River Unit 3 :““’“""‘ y
: ' Taverem cont '

POST-ACCIDENT MONITORING INSTRUMENTATION | N/A

... A —
BYETEM NAME

PARAMETER:
VARIABLE:  PRESSURIZER HEATER STATUS
TAG NO. ; RC-203-J1, RC-204-J1
REF DWG: 210-654
Type and Category - D, 2
Range - 0 - 1000 kw
Environmental Qualification - Yes
Seismic Qualification - N/A
Quality Assurance - Yes
Redundancy - N/A
Power S irce - Unit Bus with 1E Standby

Display - Wattmeters in CR

RG 1.97 Position - Complies
SOURCE :
0, 1, 2, 4, 5, 10, 11, 14
REASON:
Pressurizer heater status is important to determine operating - '.:.s of the

pressurizer. Emergency heaters are loaded manually onto the 2:esels with
observation of load before and after.
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.m DESIGN BASIS DOCUMENT |Page 40 of 91

Crystal River Unit 3 RS )
ey — — e G (1 - am——
POST-ACCIDENT MONITORING INSTRUMENTATION 1 N/A

PARAMETER :

VARIABLE: RC DRAIN TANK LEVEL

REF OMG:  205-060, Wo-04

Type and Category - D, 3

Range - 6" from Bottom - Top

Environmental Qualification - N/A

Seismic Quairfication - N/A

Quality Assurance - N/A

Redundancy - N/A

Power Source - UPS/DG

Display - Indicated in CR

On Demand in TSC & EOF

RG 1.97 Position - Complies
SOURCE :

0, §
REASON:

sglez:in tank level is required to monitor operation of t.e RCS system relief

1188 RE Opti RESP: Nuc Ops Eng W0 37



.“ DESIGN BASIS DOCUMENT |Page &) of 91 |

Crystal River Unit 3 REVIBION

—

BYETEM CODE

| N/A

BYSTEM NAME

POST-ACCIDENT MONITORING INSTRUMENTATION

PARAMETER :
VARIABLE:  RC DRAIN TANK TEMPERATURE
REF DN 205-060, WD-02
Type and Category - D, 3
Range - 0 - 400°F
Environmental Qualification - N/A
Setsmic yualification - N/A
Quality Assurance - N/A
Redundancy - N/A
Power Source - UPS/DG

Display - Indicated in CR
On Demand in TSC & EOF

RG 1.97 Position - Complies
SOURCE:

0, 5, 10, 11
REASON:

RC drain tank temperature is required to monitor operation of the RCS system
relief valves.

Rupture disc (set @ 110 psig) precludes temperature from exceeding 345°F.
RG 1.97 range of 0 - 400*F is acceptable to 50 - 750*F NRC reguirement.
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.m DESIGN BASIS DOCUMENT
ower Crystal River Unit 3

POST-ACCIDENT MONITORING INSTRUMENTATION

o

| Page 42 of 91
-

| BEVHION
| 6vSTEM CODE

N/A

PARAMETER
VARIABLE: RC DRAIN TANK PRESSURE
REF OMG:  206.060, ND-06
Type and Category - D, 3
Range - 0 - 100 psig (Design = 100 psig)
Environmental Qualification - N/A
Seismic Qualification - N/A
Quality Assurance - N/A
Redundancy - N/A
Power Source - UPS/DG

Display - Indicated in CR
On Demand in TSC & EOF

RG 1.97 Position - Complies
SOURCE :

0, §
REASCN:

RC drain tank pressure is required to monitor operation of the RCS system relief

valves.

RET Opt RESP Nuc Ops Eng 900 397
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DESIGN BASIS DOCUMENT Page 43 ot 91
” Crystal River Unit 3 [P 1

SSRGS s — " 4 R— ——
BYETEM NAME | SYETEM CODE y

POST-ACCIDENT MONITORING T RUMENTATION 1 N/A

PARAMETER:

VARIABLE:  STEAM GENERATOR LEVEL

TAG NO.: SP-17-L11, SP-17-LIR, SP-18-L1
§P-25-L11, SP-25-LIR, SP-26-LI

REF DWG: 205-074, SP-01 thru SP-04

l, -L11, SP-21-LIR, SP-22-L11,
1, LI1, SP-29-LIR, SP-30-L11

Type and Category - A, D, 1]

Range - 0 - 150 Inches (Startup)
100 - 394 Inches (Operation)

Environmental Qualification - Yes
Seismic Qualification - Yes
Quality Assurance - Yes
Redundancy - Yes - 2 Channels
Power Source - 1£/0G

Display - Indicated and Recorded in CR
On Demand in TSC & EOF

RG 1.97 Position - Complies
SOURCE :

0, §, 19
REASON:

Steam ?enerltor level is a key variable to monitor secondary plant operation
‘W, EF, EFIC).

CR3, having a B&W NSSS, utilizes Once Through Steam Generators (OTSG) which
pruoduce superheated steam and therefore are not equipped with moisture
separators in the steam generator. CR3 installed the Emergency Feedwater
Initiation & Control (EFIC) system, which was completed in Refuel 5, This
syster, provides Class 1E, redundant, level indication in the CR, The lower
range (start-up) measures 0 to 150 inches and the upper range (operating)
measures 100 to 394 inches.

The lower level sensing tap (0 inches) is approximately 6 inches above the lower
tube sheet and the upper level sensing tap (394 inches) is at approximately the
level of the aspirating ports.
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.w DESIGN BASIS DOCUMENT |Page 44 of 91

Crystal River Unit 3 T O
BYSTEM NAME o . L T iy TovsTem coot 9
POST-ACCIDENT MONITORING INSTRUMENTATION N/A
PARAMETER :
VARIABLE : STEAM GENERATOR PRESSURE
TAG NO.: MS-106-PIR, "1S-107-PIB, MS-110-PIR, MS-111-PIR

REF DWG: 205-039, MS-01 and MS-02
Type and Category - A, D, 1

Range - 0 - 1200 psig (Ind)
Environmental Qualification - Yes
Seismic Qualification - Yes

Quality Assurance - Yes

Redundancy - Yes - 4 Channels

Power Source - 1E/0G

Display - Indicated and Recorded in C.
On Demand in TSC & EOF

RG 1.97 Position - Complies
SOURCE :
0, 8§, 10, 11, 19
REASON:
Steam generator pressure is a key variable to monitor secondary plant operation.

The steam generator pressure range of 0-1200 psig is acceptable because the
safety valve setpoints range from a low of 1050 psig ¢+ 10 psig to 110 psig ¢ 10
psig, which are close to 20% above the low setpoint recommendation., The high
saf:ty valve setpoint 1s about 100 psig below the high end of the instrument
scale.

“he highest safety valve setting is typic.lly 110 psig. The steam relief
¢ pacity is 20-25% above the expected steam flow rate. Excess relief capacity
iy maintained when safety valves are inoperable. The FSAR analysis indicates
an 'ximum steam pressure of about 1100 psig for operating plants. Based on these
rac s, it 1s FPCs position that the existing range of 0-1200 psig is sufficient,

Vg AET Dol RESP: Nus Ops Eng 800 587




.m DESIGN BASIS DOCUMENT |Page 45 of 91 |

Crystal River Unit 3 :"‘ — I
[ovatrm wame T " L Teverimcooe |
POST-ACCIDENT MONITORING INSTRUMENTATION ‘ N/A
PARAMETER:
VARIABLE: MAIN STEAM SAFETY RELIEF VALVE POSITION
TAG NO.: MSX-1, MSX-2, MSX-3, MSX-4, MSX-5

REF DWG: 209-039, MS-23
Type and Category - D, 2
Range - Video Display
Environmental Qualification - Yes
Seismic Qualification - N/A
Quality Assurance - Yes
Redundancy - N/A
Power Source - UPS/DG
Display - Video display unit viewing MSSV vent stacks is mounted on the MCB
RG .97 Position - Complies
SOURCE :
0,1, 2, 4, 5, 10, 11, 27
REASON:

Main steam relief valve position is important to monitor secondary plant
releases.

L RET: Opt RESP: Kuc Ops Eng 900 387
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PARAMETER:

SOURCE :

REASON:
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Crystal River Unit 3

PARAMETER:

SOURCE :
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SIGN BASIS DOCUMENT
Crystal River Unit 3

POST.A IDENT MONI RIN NS TRUMEN N
)
PARAMETER:
5," > t :”_- NLY § } W/ 4 AN Vi
AG N FF.Q¢ FF.Q¢
REl NW . 4 ¥ b 4
!M' and ate y /
nangt 8 F1
Fr V1! nine i o o« f at r 16
5¢ id { Cd K
a 0‘ A rar ¢ Yt
Redundancy 1€ nanne
Power Source | t
play i iteg ar } !
Or f‘_,.‘,&.( y R |
Ave 1 : -
RG 97 | ! {
SOURCE :
i 2§
REASON:
tmergency feedwater tank eve a key variable 1

emerqgency feedwalter
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fode DLES'CN PASIS DOCUMENT
Power Crystal River Unit 3

POST-ACCIDENT MONI L INSTRUMENTATION

i

PARAMETER:

VARIABLE:  CONTAINMENT SPRAY Fl
TAG NO.:  BS-1-FI1, BS-1-Fli

REF DWG: DR034026

UW

Type =nd Category

Ld': 16 190NN Aann

tnvironmental

- .
AsSsurance

SOURCE :

REASON:
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DESIGN BASIS DOCUMENT

0% Crystal River Unit 3 L
F‘V-n—t;;p;:u(’ SO RTINSy - p— ¥ T SRR (T AR IARR L Ve N - i il . :;;vsvg;co_ot Suimh ‘-,..T
POST-ACCIDENT MONITORING INSTRUMENTATION ; N/A
PARAMETER
VARIABLE:  RB FAN HEAT REMOVAL
TAG NO, : Computer Pt. S348, S376, S387 (SW-47-FT1, SW-51-FT1, SW-55-FT1)
REF DWG:  205-056, SW-0

Type and Category - D, 2

Range - On-Off Indicator Lights

NSCCW Flow
Environmental Qualification - Yes
Seismic Qualification - N/A
Quality Assurance - Yes
Redundancy - N/A
Powur Source - VbOP-2

Display - ES Status Lights (Display for DW flow to RBCU is available on

demand via plant computer.)

RG 1.97 Position - Complies

SOURCE :
0, 5, 13
REASON:

RB heat removal is important to monitor Reaztor Building cooling in event of an
accident.

The following position 1s a justification developed by the BWOG Reg. Guide 1.97
Task Forze,

The plant has a design air flow rate from the Reactor Building fans during
normal and accident or emergency conditions The design flow rates are achieved
by reducing the normal unning speed of the fan motors by about one-half durin?
accidents where the heavier steam-air mixture might over-load the motors at ful
speed. The fan cooling units are cooled by cooling water from the Nuclear
Services Closed Cycle Cooling System (SW).

For the folluwing reasons, the status of the fan breakers and cooling water flow
rates are the ‘easured variables. The primary indication that the Reactor
Building is being csoled 15 the Reactor Building temperature. A first
indication that the Reactor Building fans »:e performing their function is an

RET: Opt!. RESP: Nuc. Ops. Eng 800 5/
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fonda DESIGN IS DOCUMENT
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Power Crystal River Unit 3 “
A
M MAK \
VOST-A (I‘{’v' MONIT IRIN INST MENTATION N/A
) 4
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the delivery of ¢ 1ing wate flow to the ng unit The flow variable wa
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'R&' DESIGN BASIS DOCUMENT P 52 0191
o Crystal River Unit 3 intveurm l

o, i
[ SYSTEM CODE

PC. . -ACCIDENT MONITORING INSTRUMENTATION ; N/A

S—

BYSTEM NAME

PARAMETER:
VARIABLE:  CONTAINMENT ATMOSPHERE TEMPERATURE
TAG NO.: AH-536-TIR, AH-537-TIR, AH-538-TIR, AH-539-TIR
REF DWG: 205-056, AH-01
Type and Category - D, 2
Range - 0 - 400°F
Environmental Qualification - Yes
Seismic Qualification - N/A
Quaii.y Assurance - Yes
Redundancy - N/A - 4 Measurements
Power Source - UPS/DG

Display - Recorded in CR
On Demand in TSC & EOF

RG 1.97 Position - Complies
SOURCE :

0, 5, 19
REASON:

Containment atmospheric temperatur= is important to indicate accomplishment of
cooling following an accident.
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DESIGN BASIS DOCUMENT Page 93 of 91
Crystal River Unit 3

POST-ACCIDENT MONITORING INSTRUMENTATION N/A

PIRAMETER: .

VARIABLE:
TAG NO,

REF DWG

SUMP WATER TEMPERATURE

r ”
YV" and (dtt'-.’ ry v [
;-f(x' L N/A
. 1 { 1 2 A "
i( ronmental U.fd“"l'd'xlx" N/J
1
Setismi Qualificatior N/A
1.]411"v Assurance N/A
£
Redundancy N/A
Power Source N/A
r
1‘v? i ayv «‘1 i'.
RG | 97 Positior Comp!lie
0, 5, 10, 1]

. 8], t 09 3 1 "y e " 1T f "\ N - ¢ ;
The NRC RG 1.97 requires containment sump water temperature indication as a Type
! - N mie ’ . ‘\‘r
D variable for the purpose of monitoring the operatior f containment cooling
systems No additional justification i1s provided
It is expected that this information would be used f owing high energy ne
breaks in containment while ntainment sump temperature trends may Dbe
indicative of high energy t pakage and containment ng, 1t would be
ARE T 1 ey f any relat from monitored value t any useful
measure of Ct
ctontainment sump temperacudres impact ntainment ¢ ing oniy when the Reactor
E:” 11414 Q) :y(,‘ Y *!.y‘ ! :,."0 r {44 J $ 14 :” ,‘ o"'., ?YJ“ Th!‘ ’u"rv\\v’
! would be expecte t ve used atter depletior f availabie sup 18§

b
from the ’x‘w"
4 ntainment ing Syste Monitoring
ntainment atmosp! temperaturi rstrumentation provide the most
1trect 1ndicatior ' nrainment ng ystem ICCE containment
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POST-ACCIDENT MONITORING INSTRUMENTATION
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DESIGN BASIS DOCUMENT | Page 55 of 91 |
w Crystal River Unit 3 | MEVIBiON 1

EYNTEM MAME [ 6YSTEM CODE

POST-ACCIDENT MONITORING INSTRUMENTATION ’ N/A

PARAMETER:
VARIABLE:  MAKEUP FLOW-IN
TAG NO. : MU-24-F1
REF DWG: 205-041, MU-06
Type and Category - D, 3
Range - 0 - 200 opm (Design = 115 gpm)
Environmen.al Qualification - N/A
Seismic Qualification - N/A
Quality Assurance - N/A
Redundancy - N/A
Power Source - UPS/DG
Display - Indicated in CR
RG 1.97 Position - Complies
SOURCE :
0, 5, 10, 11
REASON:

The following position is a justification developed by the BWOG Reg. Guide 1.97
Task Force.

During design basis events .ch as LOCAs, the Makeup and Purification System
(MU) is isolated, Makeup flow is a backup variable to the makeup 1ine isolation
valve position. ODuring normal operation and certain design basis events such
as smal' break LOCA, the MU System is used to supply borated makeup water into
the RCS to balance letdown flow out of the RCS. It also adds makeup water in
order to maintain pressurizer level at its setpoint. Thus, makeup flow is an
important varialle for monitoring the operation of the MU System. For the
reasons provided in the Position Section tor the variable, Makeup Tank Level
(Page 57), it is suggested that this variable can be a backup to Makeup Tank
Level. As a backup Type D variable, it is appropriate that Makeup Flow be
classified Category 3.

e e 4
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DESIGN BASIS DOCUMENT
Crystal River Unit 3

POST-ACCIDENT MONITORING

INSTRUMENTATION

PARAMETER:

VARIABLE:
TAG NO.:
REF DWG:

Type and Category D, 3
Range - 0 160 gpm (Design = 140 gpm)
Environmental Qualification N/A
Seismic Qualification N/A
Quality Assurance N/A
Redundancy N/A
Power Source UP5/0G
Display Indicated in CR
On Demand in TSC & EOF

RG 1.97 Position Complie
Di 8¢ 30y A1
The following position is a justification developed by the BWOG Reg. Guide 1.97
Task Force
During design basis events such as LOCA the MU System is isolated. Letdown
flow 1s a backup variable to the letdown ation valve position. During normal
operation and certain des is events such as small break LOCAs, the MU
System is used to supply makeup water into the RCS to balance letdown
flow out e RCS Thus, letdown flow an important variable for
monitoring operation of the MU System. For the reasor provided 1n the
position Se. n for the variable Makzup Tank Level (Page 57), it is suggested
that this variable can be a backup to Makeup Tank Level As a backup Type D
variable, it is appropriate that letdown flow be classified Category 3
For CR3. normal letdown flow rate through the t k orifice is 45 gpm with a
ma. mum flow rate of 140 gpm with both letdowr ylers in operations. Having
this maximum flow rate of 140 gpm the rang f letdown flow indicator is O tc

o0 gpm which adequately meet: the Regulatory Guide recommendation of 0 to 1109
dosine flow
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DESIGN BASIS DOCUMENT
Crystal River Unit 3

-

- '
| Fage 57 of 91 |
! REVESION

| !

R

SYSTEM NAME Py T ’ TevsTem coot
POST-ACCIDENT MONITORING INSTRUMENTATION N/A
PARAMETER:
VARIABLE:  MAKEUP TANK LEVEL
TAG 1O, : MU-14-LIRI]
REF DWG: 205-041, MU-07;

08034039, Sh, 2
Type and Category - D, 2
Range - 0 - 120 Inches
Environmental Qualification - Yes - SR portion
Seismic Quaiification - Yes - SR portion
Quality Assurance - Yes - SR portion
Redundancy - N/A - 2 Channels

Power Source - UPS

Display - Recorded in CR
On Demand in TSC & EOF
RG 1.97 Position - Complies
SOURCE:
0,5
REASON:

The following position is a justification developed by the BWOG keg. Guide 1.97
Task Force.

During norme’ ¢ .eration and certain design basis accidents where the MU System
is still opere’ ie, the Makeup Tank Level is the key variakble used to provide
indication that tne MU 3ystem is operating properly. Makeup Tank (evel
information provides the first indication that a suction source for the Makeup
pumps is ava lable. Since the Makeup Tank is a surge volume fo the RCS, Makeup
Tank Level and Pressurizer Level indications can be used tu qualitatively assess
Makeup Flow into the RCS and Letdown Flow from the RCS.

Quantitative indication of Makeup Flow and Letdown Flow can be provided by flow
instrumentation for these variables. However, in most instances, it is more
important to know that Makeup and/or Letdown is established (qualitative) and
not necessarily what those flow rates are (guantitative) in order to determine
the operation of the MU System. Since Pressurizer Level instrumentation is
Category 1 and the suggested Makeup Tank Level instrumentation be Category 2,
then high quality instrumentation is available to provide information on the

108 RET: Opti RESP: Nuc Cpas Eng 0O W7



Om DESIGN BASIS DOCUMENT | Page 88 of 91 |
— Crystal River Unit 3 “‘W‘W l

[ s¥sTENM CODE

POST-ACCIDENT MONITORING INSTRUMENTATION N/A

e e e NS,
RYNTEM Nam¥

status and operation of the MU System. Flow rate n provided for Makeup
Flow and Letdown Flow can be used as confirmator wup information to Makeup

Tank Level and Pressurizer Level,

Meets intent of RG 1.97, 2 {" from bottom to 4" : .m top of vessel. Parts of
safety system are seismic with OA, QA requirements meeting CR3 iicensing
commitments were applied to safety related portions of this instrument string.

R RET: Opti RESP: Nuc Ope Eny X W7
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fmode DESIGN BASIS DOCUMENT Page 59
Power Crystal River Unit 3 : l

POST-ACCIDENT MONITORING INSTRUMENTATION N/A

-~

) PARAMETER ; |
3 VARTABLE COMPONENT COQOLING WATER TEMPERATURE TO ESF SYSTEMS
1, DC-39-T1, RW-12-TI, RW-13-TI

050. RW-(

UV, KW-0l

| 0 (0 - 4 4 ' 1 | { \ x "o
ihe U Uy 1 rancs ' \ 1 § ¢ 1v Hegq ( i vcle Co ina "'V'.;"‘:“N':, (l)(‘

ing systems (S

fhis equipment was ariginally purchased without Jualiity Assurance documentation,
[ HYD y A AR ¥ | p . 4 - p S 2 . > 2 snnsd 8 .
uture gQuipment w Ot urchased with the requirement '@ specify the
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SYBTEM NAME

-

Crystal River Unit 3 [Revision 1

|

O RSB . —————ca
|
|

AR SYSTEM CODE

POST-ACCIDENT MONITORING INSTRUMENTATION N/A

PARAMETER :

SOURCE :

REASON:

VARIABLE:  COMPONEX™ COOLING WATER FLOW TO ESF SYSTEMS (SYSTEM STATUS)
TAG NO.: DC-5-PI, DC-6-PI, DC-50-L1, DC-54-L1, SW-2-PI, SW-139-L1
REF DWG: 205-019, DC-01;  205-056, SW-02

Type and Category - D, 2

Range - 10 ft. below to 4 ft. above normal WL (SW Sys);
from 11 ft. -3" below to 4 ft. above normal WL (DC Sys);
C - 200 psig (SW Sys);
0 - 60 psig (DC Sys)

tnvironmental Qualification - Yes
Seismic Gualification - N/A
Quality Assurance - Yes
Redundancy - N/A

Power Source - VBDP-2

Display - Indicated in CR (SW temperature display is available on demand |
via plant computer)

RG 1.97 Position - Complies
0., 1, 8, 10, 11, 18

Component cooling systems status .. important tc monitor operation of the ESF
cooling systems.

There are presentiy nc flow indications on the main control board for Deray Heat
Closed Cycle Cooling SDC) and Nuclear Services Closed cycle Cooling }SH)
systems. Local flow indication for these systems is available. Indicated flow
measureqients in the Control Room are not deemed necessary because the DC and SW
Systems surge tank levels provide hetter information to the opeiator. Tne wide
range of design flows to various ESF components would not necessarily be
representative of overall system performance. Service water header pressures and
remote actuated valve positions are available to the operator and along with the
surge tanks levels, which provide a better overall indi~ation of system status.

QA requirements meeting CR3 licensing commitments were applied to safety related
portions of this instrument string.

i
anel
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m Crysul Rlvor Unlt 3 i |
GO — S e Y SR
POST- ACCIDENT MONITGRING lNSTRUMENlATION | N/A
PARA)* "ER:
VARIABLE:  HIGH-LEVEL RADIOACTIVE LIQUID TANK LEVEL
TAG NO. : WD-76-P1, WD-78-L1, WO-B1-LI, WD-103-L1, WD-106-LI, WD-161 L1,

WD-180-L1
REF DWG: 308-813; 308-817; 308-33¢

Type and Category - D, 3
Range - 0 - 100%
Environmental Qualification - N/A
Seismic Qualification - N/A
Quality Assurance - N/A
Redundancy - N/A
Power Source - Instrument Air
Dispray - Lu .1 WD Panel
RG 1.97 Position - Complies
SOURCE:
0, 5
REASON:

Level indication of conc trited vaste tanks, concentrated boric acid tanks, and
spent resin tank is impuriant to indicate storage volume,

Tanks covered by this variable are:

Concentrated Waste Tanks (2)
Concentrated Boric Acid Tanks (2)
Spent Resin Holdup Tank

Tne level indication for ine concentrated waste tanks, concentrated boric acid
tanks and the spent resin hold-up tank are indicated on the radioactive waste
disposal control panel located in the Auxiliary Building. High level alarms at
this pancl will cause a common alarm to actuate on the main control boerd. The
controls ror tF 1iquid waste disposal system are all located at the local
panel; therefore, indication on the main control board would no: enhance
operator control from the Control Room,

RET. Optl RESP: Nuc Dps Eng 900 397
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DESIGN BASIS DOCUMENT Page 62 of 91
%"'—? Crystal River Unit 3 o 1
O R N T SYsTEM CODE

POST-ACCIDENT MONITORING INSTRUMENTATION | N/A

PARAMETER:
VARTABLE:  RADIOACTIVE GAS HOLD-UP TANK PRESSURE
TAG NO. : WD-16-P1, WD-17-PI, WD-18-P]
REF DWEG: 308-806
Type and Categoery - D, 3
Range - 0 - 150 psig (Design = 150 psig)
Environmental Qualification - N/A
Seismic Qualification - N/A
Quality Assurance - N/A
Redundancy - N/A
Power Source - Instrument A.r
Display - Local WO Panel
RG 1.97 Position - Complies

SOURCE :
°| 5| lo, ll.

REASON:
Waste gas holdup tank pressure is important to indicate storage capacity.
The control and indications for the waste disposal system are located on the
radioactive waste disposal panel in the Auxiliary Building. Indicatiun of
rau,active gas hold-up tank pressure is not a necessary Control Room variible
for the post accident monitoring. In the event ¢f an accident which results in
signifi:ant failed fuel or significant radioactive gas release, the minual
transfer of radioactive gases to the radicactive gas hold-up tanks would rot be
attemp.ed since the Reactor Building would be utilized as the heid-up fank.
There . re no automatic transfer operations involving the radicactive gas hold-up
tanks during pest-accident conditions is not necessary since these tanks are not
utilized for accident mitigation.
The radioactive gas hold-up tanks are equipped with re’ief valves which are set

at 125 psig. The range of the pressure ind.cation is 120% above the relief
vilve setting.

—

RET Opti RESP: Nuc. Ors Eng 0 397
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Crycm Rlvor Unn 3

POST - ACCIDENT MONITORING INSTRUMENTATION

N BASIS DOCUMENT

Paoe 64 of 91

ntvisoou Gt iy

1

T —— S - - e

| SVSYEH CO(‘(

‘ N/A

d

J

NeNpp—

PARAMETER:

VARIABLE :
TAG NO.:

STATUS OF STANDBY HOWER

EGDG -3A/3B VM & AM ON SSF

INVERTER 3A/3B POWER AVAILABLE LIGHTS
4KV BUS 3A/3B VM ON SSF

480V BUS 3A/3B VM CF SSF

125V/250V 3A/3B FUWER AVAILABLE LIGHTS

REF DWG: N/A
Type and Category - D, 2

Range - CR3 -
DG INVERTER
3A, 38 3A te 3D
Volts Amps Pwr Available

Ing, Lts - R/G
NRC - Plant Specific

4160V
3A, .B
Volts

Environmental
Qualification - VYes \ Yes

seismic
Qualification -

No not required.

Quaiity Assurance - No . No
Redundancy - Redundancy Based on Dual Buses
Power Source - ups - UpPs
Display - Indicated in CR

RG 1.97 Position - Complies

SOURLE:

0, 5

REASON:

480V
3A, 3B
Volts

250/125VDC
3A, 3B Power
vailable
Ind. Lts - RAG

No

No -

UPS -

Electrical meters for DGs, inverters and vital buses are important t~ monitor

electrical system status.

RET Opti RESP: Nuc Ops Eng 900 30
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PARAMETER:
VARIABLE :
TAG NO.:

REF DWG

A

(.‘\Adv 1
Redundancy
Power So
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SOURCE:

REASON:

urce

DESIGN BASIS DOCUMENT
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om DESIGN BASIS COCUMENT | Fage 66 of 81 |
oW rystal River Linit 3 | |

SMETEERE .. AR = o] RN S
SYSTEM NAME | BYSTEM CODE

POST-ACCIDENT MOK _vilwa INSTRUMENTATION | N/A

PARAMETER:
VARIABLE:  RADIATION EXPOSURL RATE INSIDE BUILDING OR AREAS WHERE ACCESS IS
REQUIRED TO SERVICE EQUIPMENT IMPORTANT TO SAFETY
TAG NO.: RM-G4-RIR, RM-G9-RIR, RM-G10-RIR
REF OWG: 205-049, RM-02, RM-03, RM-04
Type and Category - E, 3
Range - 0.0] to 10 R/hr
Environmental Qualification - N/A
Seismic Qualification - N/A
Quality “ssurance - N/A
Redundancy - N/A
Power Source - 1E

Display - Indicated and Recorded or MCB
RG 1.97 Position - Complies

SOURCE :
0, 5, 10, 11
REASON:

The foliowing position is a justification developed by the BWOG Reg. Guide 1.97
Task Force.

NRC RG 1.97, Rev. 3 requires area radiation monitors inside buildings or areas
where access is required to service equipment important to safety. The NRC
identified purposes for this instrumentation are: "Detection of Significant
Releases, Release Assessments, and Long Term Surveillance." This is a Type E
variable with the overall purpose of beirg monitored as required in determining
the nagnitude of the release of radioactive materials and continually assessing
such relea -s. The required range for these monitors is 0.1 to 10" R/hr.

RG 1.97 describes areas of concern as those where access is required to service
safety related equipment. This implies that this instrumentation may be used for
purposes other than those described above, i.e., for Health Physics Purposes.

Vs RET: Opt! RESP: Nuc, Ops Eng W00 397
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rym- Crvml mm Unn a ReVieion i

BYSTEM NAME Lo T T T eve e cobE

POST-ACCIDENT MONITORING INSTRUMENTATION | N/A

For purposes of determining the magnitude of releases, the area radiation
exposure rate monitors are clearly of very minor importance. Determination of
release magnitude is done by other Type E variables associated with release
paths. There 1s no useable correlation between area exposure rate monitors and
amount of release.

Detection of significant releases by area radiation exposure rate monitoring is
secondary to that provide by the release path monitoring. Nonetheless, area
radiation levels inside the plant are monitored to verify compliance with
J0CFR20.  These finstruments are considerably more sensitive (1000x) than
required by RG 1.97 and are sufficient for supporting the detection of
significant releases,

Determinations of accessibility of equipment for service or long term
surveillance is the function of health physics perscnnel, generally using
portable instrumentation. Monitoring of recordings of area radiation exposure
rates from the Control Room is not a substitute for this health physics
function. However, exposure rate monitoring equipment in areas outside
containment have an upper range of 10 R/hr, which is adequate for initial
assessments of accessibility,

These ranges are based on backyround reading in the areas in which they are
located. Should personnel entry be required in areas where these monitors have
gone off scale or indicate a high radiation area a Health Physics Escort would
accompany personnel into these areas using portable instrumentation to assesg
radiation levels. The high range for portable instrumentation at CR3 is 10
F/hr. We do not anticipate even under emergency conditions, sending personnel
into radiation fields of this magnitude.

RE™: Opti RESP: Huc Ops Eng 900 397
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Crystal River Unit 3 ,
.' 1
POST-ACCIDENT MONITORING INSTRUMENTATION N/A
| ‘ ‘ ' |
PARAMETER:
VARIABLE CONTAINMENT OR PURGE EFFLUENT, NOBLE GA
TAG NO. AM-717-FIR, RM-Al-RIR-1., RM-Al-RIR-2, RM-Al-RIR-3
REF DWG: 205-005, AH-04; 205-049, RM-06 and RM-06A
[ype and Category W P
dhdad a . ol 4 ¢ : 2 ‘ p e ¢ ’ EA AAA
Rang 2 x | t x 10" u Xel3l 0 -65,000 cfm (Design = 50,000C
CFM)
tnvironmenta Qualificat I TE
£ mic Qualificatior N/A
(;'J("l’t‘. Assurance N (Radiation monitor ] equipment wa ""(‘i”id“]ﬁ‘
purchased without uality Assurance
documentatior Future purchases will specify QA
requirement
R¢ iur lancy N/A
Power ree Ut (
Display Indicated »nd Recorded in CF
RG 1.97 Positior Lomplie
SOURCE :
0. §
REASON:
N e Qa concentration and vent 1t " ate req red 1 ietect a breach of
ontainment and nificant releast
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GYETEM NAM!

POST ACCIDENT MONITORING INSTRUMENTATlON

1

Page 69 of 91 L

Rf YISION

* — e e e ——t et vl
| BYSTEM C"D(

N/A

PARAMETER:
VARIABLE:  REACTOR SHIELD BUILDING ANNULUS
TAG NO.: N/A
REF DWG: N/A

Type and Category - E, 2

Range - N/A

Environmental Qualification - N/A
Seismic Qualification - N/A

Quality Assurance - N/A

Redundancy - N/A

Power Source - N/A

Display - N/A

RG 1 97 Position - Not in CR3 design.

0, 5
REASGN:
N/A in CR3 desian

RET: Opti RESP: Nuc Ops Eng 900 397
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Crystal River Unit 3 ek R
PR v 1 e e e e L T T e A e = 1 T Tewimoooe |
POST-ACCIDENT MONITORING INSTRUMENTATION 1 N/A
PARAMETER:
VARIABLE:  AUXILIARY BUILDING NOBLE GAL
TAG NO.: AH-32-FIR, RM-A2-RIR-1, RM-AZ2-RIR-2 RM-A2-RIR-3
REF DWG: 205-005, #V-T 205-049, RM-07A

Type and Categor: - C, t

R;nge -2 x10°to 4.5 x ) uci/cc Xeld3; 0-200,000 cfm (Design = 156,680
cfm

Environmental Qualification - Yes
Seismic Qualification - N/A

Quality Assurance - No - (The radiation monitoring equipment was
originally purchased without Quality Assurance
documentatiocn. Future radiation monitoring
equipment will be purchased with the requirement
to specify the applicable Quality Assurance
practices.)

Redundancy - N/A

Power Source - UPS/DG

Display - Indicated and Recorded in CR
Concentration also displayed on demand in the TSC and EOF common
plant vent, Category E2, from Auxiliary Building.

RG 1.97 Position - Complies

SOURCE :

0, 5

REASON:

Noble gas concentration and vent flow rate is required to detect a breach of
containment and significant releases.

RET: Opli RESP MNuc Ops Eng 900 37
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Crytul River Unn 3 | TREVIBioN 1

SC—— _— TS — - T ——— SRS S——

| -‘IVS' EM CDDE

POST - ACCIDENT MONITORING INSTRUMENTATTON | N/A

PARAMETER:

VARIABLE:  CONDENSER AIR REMOVAL SYSTEM EXHAUST
TAG NO. : RM-A12-RIR-]

REF DWG: 205-049, RM-05

Type and Category - C, E, 2

Range - 2 x 10°® to 10 4 ci/cc Kr8S
Environmental Qualification - Yes

Seismic Qualification - N/A

Quality Assurance - No - (The radiation monitoring equipment was
originally purchased without Quality Assurance
documentation. Future vradiation monitoring
equipment will be purchased with the requirement
to specify the applicable Quality Assurance
practices.)

Redundancy - N/A
Power Source - 1E

Display - Indicated and Recorded in CR
On Demand in TSC & EOF

RG 1.97 Position - Complies

SOURCE:

0, 5, 10, 11,

REASON:

Noble gas monitor in condenser air removal system exhaust is the key variable
for detection of a breach of the primary to secondary loop boundary. The
Auxiliary Building RM and flow meter are important to detect significant
reieases.

The idenser air removal system exhausts through the Auxiliary Building (See
Pa¢ . 70) in which the flow ls moritored. The range of the monitor in the
Auxiliary Building is 2 x 10® to 4.5 x 10" 4 ci/cc Xel33.

The range was corrected to confirm to the requirements of NUREG-0737, Item
15 A Y N

RET. Opt! RESP: Nuc. Opa Eng 900 38/
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IVS'EU NAM(

P0ST-ACCIDENT MONITORlNG INSTRUMENTATION

!Paqe 72 _of 91
yﬁa;a;* S
i

e e . . @ e

"1 6YSTEM CODE

[ N/A

PARAMETER:
VARIABLE:  VENT FROM SG SAFE7Y YALVES OR ADVs
TAG NO. : Ri'-G25-R1, Rit-G28-RJ

REF DWG: 205-049, RM-08

Type and Category - €, 2

Range - 8.7 x 10 to 2.5 x 107 u ci/cc Xel33
Environmental Qualifiration - Yes

Seismic Qualification - N/A

Quality Assurarce - Yes

Redundancy - N/A - 1 each ADV

Power Source - 1E

Displav - Indicated in CR
Recorded On Demand

RG 1.97 Position - Complies
SOURCE :

0, 1, 2, §, 10, 11, 30
REASON:

radiation by monitors with readouts in the Control Room.

Radioactive releases are manually calculated.

the environmental qualifications for the normal environment.

The four 24" main steam headers contain a total of 16 relief valves and 2
atmospheric dump valves. Each atmospheric dump valve discharge is monitored for

The system was

calibrated in terms of 4 ci/cc Xel33 in arder to comply with NUREG-0737.

This variable is only used during a S.G. tube rupture type accident. The
results of this accident do not create a harsh ervironment. Therefore, they meet

188 AT
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DES
Crystal River Unit 3

SYSTEM NAME YETEM

POST-ACCIDENT MONITORING }ﬂ%IRUMFNTATIUN N/A

IGN CASIS DOCUMENT Page_c4 of 91 \
|

PARA‘: TER:

VARIABLE : AIRBORNE RADIO HALOGUNS AND PAR)iCULATES
TAG NO., N/A ‘
REF DWG: N/A

Type an~ Category - E, 3
Range - 10°° to 10 u ci/cc

Environmental Qualification

Seismic Qualification - N/A

Quality Assurance - N/A

Redundancy - N/A

Power Source - Vital Bus

Display - LA4B ONLY

Other - Portable sampiing and onsite analysis, f
RG 1.97 Pos.tion - Complies
SOURCE:
0, §
REASON:

To estimate release rates of radioactive materials during an accident,

Various portable air samplers can be used to obtain the sample which is then
taken to the Lab for counting. (Such as the Radevco H809 high volume air
sampler.)

Also have portable particulate monitors Zberline AMS-2 ar AMS-3 on hand. (5)
and (13) mini-scalers (Eberline) MS-2. Scaler up to 500K CPM, AMS-2 up teo 0K
CPM AMS-3 up to 100K CPM,

Once the samplie is at the Lab, we have multi-channel gamma-ray spectrometer
systems to provide the capability of onsite analysis.




Crystal River Unit 3

SYSTEM NAME

om DESIGN BASIS DOCUMENT

POST-ACCIDENT MONITORING INSTRUMENTATION

Pare 75 of v,

| REVGION

"
SYSTEM CC

1

Ol

N/A

PARAMETER:
VARIABLE:  PLANT AND ENVIRONS RADIATION
TAG NO.: N/A
REF DWG: N/A

Type and Category - E, 3

Range - 10" to 10° R/hr
Environmental Qualification - N/A
Seismic Qualification - N/A
Quality Assurance - N/A
Redundancy - N/A

Power Source - Batteries

Display - Portable

RG 1.97 Position - Complies

SOURCE:

0, 5, 10, 11

REASON:

To monitor radiation in plant and environs where range of normal

impractical for accident levels,

Personnel not permitted in areas exceeding 10° R/hr.

monitor

Range_of portable monitors is acceptabie deviation to NRC required range of 10"

to 10° R/hr.

RET Oot
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Crystal River Unit 3 g B

Tevetew cooe

POST-ACCIDENT MONITORING INSTRUMENTATION | N/A

BYSTEM NAME

PARAMETER:
VARIABLE:  PLANT AND ENVIRONS RADIOACTIVITY
TAG NO. : N/A
REF DWG: N/A
Type and Category - E, 3
Range - Multi-channel Gamma-Ray Spectrometer
Environmental Qualification - N/A
Seismic Qualification - N/A
Quality Assurance - N/A
Redundancy - N/A
Power Source - Batteries
Display - 2 Channel portable gamma ray spectrometers are available (Eberline
SAM-2). Also a mobile multi-channel analyzer/computer contracted
with Dept. of Health and Rehabilitation.
RG 1.97 Position - Complies
SOUACE:
0, §
REASON:

To monitor airborne radioactivity in the plant and environs where range of
normal monitor is impractical for accident levels.

188 RET: Opti RESP: Nuz. Qps. Eng. 900 397
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e Crystal River Unit 3 ’nmsmn

RSP CHRR Y | A P, Y _—

POST-ACCIDENT MONITORING INSTRUMENTATION

SYSTEM CODE

i N/A

SYSTEM NANE

PARAMETER:
VARIABLE:  WIND DIRECTION
TAG NO.: MM-13-MI, MM-18-SR, MM-14-MI, MM-19-SR
REF DWG: 205-070, MM-01 and MM-02
Type and Category - E, 3
Range - 0 - 360°
Environmental Qualification - N/A
Seismic Qualification - N/A
Quality Assurance - N/A
Redundancy - N/A
Power Source - UPS/DG
Display - Indicated and Recorded in CR
RG 1.97 Position - Complies

SOURCE:
0, 5

REASON:

To assess impact of atmospheric releases.

/88 RET: Opt) RESP: Nuc Ops Er S0C 397
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RE v'S;ON 5

!

-

Crystal River Unit 3 I
vetem NaME o T TR S S TR “Teveriwcooe ]
POST-2  DENT MONITORING INSTRUMENTATION N/A
PARAMETER:
VARIABLE:  WIND SPEED
TAG NO.: MM-11-S1, MM-18-SK, MM-12-SI, MM-19-SR

REF DWG:
Type and Cat
Range - 0 -
Environmenta
Seismic Qual
Quality Assu

Redundancy -

Power Source -

Display -

RG 1.97 Posi
SOURCE:

0, 5
REASON:

205-070, MM-01 and MM-02
egory - E, 3

50 M/sec

1 Qualification - N/A
ffication - N/A

rance - N/A

N/A

UPS/DG

Indicated and Recorded in CR

tion - Complies

To assess impact of atmospheric releases.
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HEVISION
|

NI SIVPU————

4 —— —
| BYSTEM CODE

amamans,

1

Range -

Type and Category - E, 3

-5 to +10°F

POST-ACCIDENT MONITORING INSTRUMENTATION N/A
PARAMETER:
VARIABLE:  ESTIMATION OF ATMOSPHERIC STABILITY
TAG NO.: MM-15-TI, MM-16-(1, MM-17-TI, MM-20-TR, MM-2]-77%
REF DWG: 205-070, MM-04

Environmental Qualification - N/A
Seismic Qualification - N/A
Quaiity Assurance - N/A
Redundancy - N/A

UPS/DG

Indicated and Recorded in CR

Power Source -
Display -
RG 1.97 Position - Complies
SOURCE:
0, 5,
REASON:

10, 11

To assess impact of aimospheric releases.

In accordance with Regulatory Guide 1.23, Table 1, the measurement of
temperature difference for estimating atmocspheric stahility requires a range
from -1.9°C to +4.0°C for the 100 meter height. The height distunce between
temperature measuring points at CR3 is 142 ft. At this distance the RG 1.23
equivalent range of required temperature to estimate stability in degrees
fahrenheit is -1.48°F to 3.12°F range, it is totally sufficient for providing
an estimate of atmospheric stability.

RET: Ogt! RESP: Myc Ops Eng %0 397
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Crystal River Unit 3 e

[ SYSTEM NAME

it e i
| BYSTEM CODE

POST-ACCIDENT MONITORING INSTRUMENTATION , N/A

PARAMETER:

VARIABLE:  PRIMARY COOLANT AND SUMP - GROSS ACTIVITY (GRAB SAMPLE)
TAG NO,: CA-54-CE
REF DWG: 302-700

Type and Category - E, 3
Range - 1 g ¢i/ml to 10 ci/ml
Environmental Qualification - N/A
Seismic Qualification - N/A
Quality Assurance - N/A
Redundancy - N/A
Power Source - N/A
Display - Local Panel
RG 1.97 Position - Complies
SOURCE:
0, 5, 10, 11
REASON:

To assess magnitude of radioactive releases,

18a RET: Optl RESP: Nuc Ops Eng 00 M
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% Crystal River Unit 3 | M :

PeBRpTRpT———

FRUUTEES) ST ee———
| SYSTEM CODE

POST-ACCIDENT MONITORING INSTRUMENTATION | N/A

SYSTEM NAME

PARAMETER:
VARIABLE:  PRIMARY COOLANT AND SUMP - GAMMA SPECTRUM (GRAB SAMPLE)
TAG NO.: CA-54-CE
REF OWG: 302-700
Type and Category - C, E, 3
Range - Isotopic Analysis
Environmental Qualification - N/A
Seismic Qualification - N/A
Quality Assurance - N/A
Redundancy - N/A
Power Source - N/A
Display - Local Panel
RG 1.97 Position - Complies
SOURCE:
0, §
REASON:

To verify mitigation of RC system high radiation from breach of fuel cladding,
and to assess magnitude of radiocactive releases,

J
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SYSTEM CODE

| Page 82 of 91 |

L HEVIBION

: SN
N/A

PARAMETER:

VARIABLE:  PRIMARY COOLANT AND SUMP - BORON CONTENT (GRAM SAMPLE)

TAG NC.,: CA-56-CE
REF DWG: 302-700

Type and Category - E, 3

Range - 0 - 6,000 ppm
Environmental Qualification - N/A
Seismic Quali‘ication - N/A
Quality Assurance - N/A
Redundancy - N/A

Power Source - N/A

Display - Local Panel

RG 1.97 Position - Complies

SOURCE:

0, §

REASON:

To assess magnitude of radioactive releases.

RET. Opt
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m Cryttal River Unit 3 ?urwmm l

]

“viTem coor

POST-ACCIDENT MONITORING INSTRUMENTATION | N/A "

PARAMETER:
VARIABLE:  PRIMARY COOLANT AND SUMP - CHLORIDE CONTENT (GRAB SAMPLE)
TAG NO, : CA-57-CE
REF DWG: 302-700
Type and Category - E, 3
Range - 0 - 20 ppm
Environmenta) Qualification - N/A
Seismic Qualification - N/A
Quality Assurance - N/A
Redundancy - N/A
Power Source - N/A
Display - Local Panel
RG 1.97 Position - Complies
SOURCE:
0, 5
REASON:

To assess the magnitude of radioactive releases.

138
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Crystal River Unit 3 e
SYSTEM NAME . s LR i e T e M"m""'mfé;év‘éb"bbﬂk"' e
POST-A"CIDENT MONITORING INSTRUMENTATION | N/A
PARAMETER :
VARIABLE: PRIMARY COOLANT AND SUMP - DISSOLVED OXYGEN
TAG NO. : N/A
REF ONG:  N/A

Type and Category - E, 3
Range - N/A
Environmental Qualification - N/A
Seismic Qualification - N/A
Quality Assurance - N/A
Redundancy - N/A
Power Source - N/A
Display - N/A
RG 1.97 Position - Not Mandatory
SOURCE:
0, §
REASON:

Ref: NRC Criteria Guidelines on NUREG-0737, Item 11.B.3, Post Accident
Sampling System, dated July 12, 1982

Criterion 4 of the reference stated that the measurement of oxygen is
recommended but is not mandatory.

1 RE RET: Gpti RESP: Nuc Ops Eng 800 W7
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DESIGN BASIS DOCUMENT | Page
w Cry.‘.l River Unit 3 iu!vmum :
BYSTEM NAME e e e e e — m4|‘s‘;'§7i§-é53{'“ s —
POST-ACCIDENT MONITORING INSTRUMENTATION N
PARAMETER:

VARIABLE:  PRIMARY COOLANT AND SUMP - pH (GRAB SAMPLE)
TAG NO.: CA-56-CE
REF DWG: 302-700
Type and Category - E, 3
Range - 1 - 13
Environmental Qualification - N/A
Seismic Qualification - N/A
Quality Assurance - N/A
Redundancy - N/A
Power Source - N/A
Display - Local Panel
RG 1.97 Position - Complies
SOURCE :
0, §
REASON:

To assess the magnitude of radicactive releeses.

RET. Opti. RESP: Nuc Opa. Eng
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-

Crystal River Unit 3 | 1
ey I HL e e R 7 7Y
POST-ACCIDENT MONITORING INSTRUMENTATION | N/A
PARAMETER:
VARIABLE:  CONTAINMENT AIR - HYDROGEN CONTENT (GRAB SAMPLE)
TAG NO.: WS-10-CR, WS-11-CR

REF DWG: 205-062, WS-01, WS-02
Type and Category - £, 3
Range - 0 - 10%
Environmental Qualification - N/A
Seismic Qualification - N/A
Quality Assurance - N/A
Redundancy - N/A
Power Source - N/A
Display - Local Panel
RG 1.97 Position - Complies
SOURCE :
0, §
REASON:

To assess the magnitude of radicactive releases.

1Be REY: Opti RESP: Nuc Opas Eng 900 397
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“TeveTEm CODE

POST-ACCIDENT MONITORING INSTRUMENTATION } N/A

SYETEM NAME

PARAMETER:
VARIABLE:  CONTAINMENT AIR - OXYGEN CONTENT
TAG NO.: N/A
REF DWG: N/A

Type and Category - E, 3
Range - N/A
Environmental Qualification - N/A
Seismic Qualification - N/A
Quality Assurance - N/A
Redundancy - N/A
Power Source - N/A
Display - N/A
RG 1.97 Position - Oxygen content is not required.
SOURCE :
0, 5
REASON:

The NRC RG 1.97 required that Containment Oxygen be measured from 0 to 30% by
volume. The category of the variable is 3 and the Type is E. A Type E
variable i1s one that is "monitored as required for use in determining the
magnitude of the release of radioactive materials, and for continuously
assessing such releases." For a Type E variable, Category 3 items are
considered as backup variables.

In discussions with the NRC, it was determined that the NRC expects the operator
to compare the oxygen percentage with the hydrogen percentage to determine if
the hydro?en formed is being caused by radiolysis or by metal-water reaction,
which would be indicative of core damage.

Percentage of oxygen in the containment atmosphere is classified as a Type E
variable. The definition of a Type E variable is thal it is to be "monitored
as requirel for use in determining the magnitude of tre release of radioactive
materiais, and for continuously assessing such reizases, However, the
percentage of oxygen in the containment atmosphere does not provide the
necessary informaticn to determine the magnitude of releases of radioactive
materials. At best, it provides a very indirect means of arriving at an order
of magnitude estimate. There are other systems in place that can be used for

1188 RET: Optl RESP: Nuc. Ops Eng 800 397
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Crystal River Unit 3 [FEven ]
I T s S s gl - 1 y et ?.F:;i‘;;?v-(:[ubim"“M =

POST-ACCIDENT MONITORING INSTRUMENTATION ! N/A

= — e
SYETEM NAME

this purpose. Some of these would be Containment Area Radiation, Radioactivity
Concentration or Radiation Level in the Primary Coolant, Analysis of the Primary
Coolant, Gross Activity and Gamma Spectrum of the Primary Coolant and
Containment Sump, and Gamma Spectrum of the Containment Atmosphere. A1l of
these systems provide a more direct means of determining the magnitude of the
release and in addition most are Category 1 variables which means they are
qualified to the same extent as a safety-related system,

The only other purpose of this variable then would be to allow the operator to
determine what physical process is occurring that is forming the hydrogen in the
Containment. Radiolysis occurs at all times, and is a slow process. It causes
oxygen and hydroger to be formed from water, so the percentages of both would
increase providing no other processes were happening.

However, during a LOCA, a large amount of steam would be generated along with
various other gases and the percentage of both hydrogen and oxygen would tend
to be in a very dynamic state, rendering a reasonable decision based on that
information virtually impossible.

A decrease in the percentage of oxygen along with an increase in hydrogen would
be indicative of a metal-water reaction which in turn indicates core damage.
Again, however, much better qualified instrumentation is available that provides
a direct indication of core damage, rather than an indirect indication of core
damage. Some of these systems are: Hot and cold Leg Water Temperatures, Core
Exit Temperature, Coolant Inventory, Degrees of Subcooling, and the systems
mentioned for determining the magnitude of the release. Additionally, the
p;oblems with a dynamic situation in the containment would also hold true in
this case.

The requirement for providing the means of measuring containment oxygen content
1s not necessary because existing instrumentation provide more direct indication
and are better qualified to perform the function of the required variable.

\
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SOURCE :

REASON:
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