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INTRODUCTION

The accident at Three Mile Island Unit 2 has served to focus
Industry attention on the need for adequate instrumentation and
human-factored displays for plant operators to follow and help
mitigate the consequences of various plant transients. The NRC
Staff and the Industry have commissioned several studies (References
1, 2, 4, 5, 7, and 8) to identify the subject instrumentation.

River Bend Station (RBS) has reviewed the existing literature on
this subject and has within this study documented a listing of
needed instrumentation which is specific to the plant. This report
establishes a listing of RBS-specific plant variables which is used
as a basis upon which to compare the Safety Parameter Display System
(SPDS) database and the inventory of main control room
instrumentation to be reviewed by the Detailed Control Room Design
Review (DCRDR) study.

OBJECTIVE

The objective of this study is to validate an RBS-specific listing
of parameters that will be available for monitoring to furnish
control room operators with sufficient information to mitigate or
limit the consequences of abnormal and accident events.
Additionally, the study endeavors to describe the basis upon which
RBS believes that the listing is necessary and sufficient to assess
the safety status of the plant. The listing delineates specific
instruments which are used to monitor each identified parameter.

It is intended that this study will serve as the licensing basis for

demonstrating compliance with the guidance provided by the NRC Staff
in Generic Letter 82-33 Item 4.2.a.

METHODOLOGY

The validation of an RBS-specific listing of accident monitoring
variables required an action plan depicted in Figure 1 and described
below to insure a necessary and sufficient list of variables:

1) Several event tree analysis studies (References 1 and 2) were
reviewed for information and a tabulation of variables to be
monitored was developed.

Additionally, the RBS emergency operating procedures (EOP's)
were reviewed to define specific instrumentation needs for
implementing required operator actions defined therein.

2) The two lists generated (Appendix A and B) were merged with the
variable list identified in Table 2 of Regulatory Guide 1.97,
Revision 3 to form a composite variable list (Table 1) which
would encompass the monitoring of a large number of possible
events.



TABLE 1 LEGEND

SEQUENCE NO. - Each distinct variable is identified by a unique sequence
number for reference purposes.

SOURCE - An "X" is placed in the appropriate column if a variable was
identified by the ;articular method shown.

INSTRUMENT ID - This is the alphanumeric designator assigned by Stone &
Vebster Engineering Corporation (SWEC) for the sending
instrument(s).

CATEGORY - This is the category designation assigned by GSU Engineering
from its independent review delineated in Appendix D. The
numbering convention definitions are the same as those
used in R.G. 1.97, Revision 3.

MCR DISPLAY BENCHBOARD - The SWEC identification number is shown for the

panel(s) where the instrument channel display is
located.

SPDS SIG ID - This alphanumeric number is the unique identifier assigned
by General Electric (GE) to identify the variabl monitored
by the SPDS database. GE is furnishing the RBS SPDS.

RANGE - The current design range of each listed instrument is given.

REFERENCE NOTES - Table 1 is furnished with a REFERENCE NOTES section at
the end of the table for inclusion of technical comments.




TABLE 1

COMPOSITE LIST OF ACCIDENT MONMITORING VARIABLES
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VARIABLE 2 § = INSTRUMENT ID “ 1 BENCHBOARD SIG ID RANGE B
1 | Reactor Vessel Water Level | X |[X| X| 1B2I*LTNO4LC,D 1 1H13*P601 | B21EAOOY | 209 - 409 in (Fuel Zone) 1
*PTNOG2A B 1H13*P680 007 | 521 - 581 in (Nar.iow)
*LTNOBIC C33EA024 | 361 - 581 in (Wide Range)
*LTNO27 027 521 = 921 in (Shutdown)
1C33*LTNOL7 521 - 701 in (Upset)
*LTNOO4A B, C
2 | Reactor Vessel Fressure X] x| X|] 1C33*PTNOOS 1 1H13*P680 | B21EACOS | 0-1200 psig
*PTNOOSA 850-1050 psig
1B21*PTNO62A B 1H13*P601 013 | 0-1500 psig
C33EA028
033
3 | Drywell Pressure X| x| x| 1CMS*PT2A.B 1 1H13*PBO8 | CMSPY024 | 0-50 psia
025
4 | Containment/Drywell
Hydrogen Concentration x| X| X| 1CMS*AT25A,.B 1 1H13*PRO8 | CMSYY001| O - 10% Hydrogen (Narrow) 2
002] 0 - 30% Hydrogen (Wide)
S | Suppression Pool Level X| x| x| 1CMS*LIT23A,B 1 1H13*P808 | CMSLY028| minus 18 - & ft measured 3
029| from normal poeol level




TABLE 1

COMPOSTITE LIST OF ACCIDENT MONITORING VARIABLES
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VARIABLE 2|81 & INSTRUMENT ID © | seucssoasp | sic 10 RANGE =2
Suppression Pool Temperaturd X | X | X| ICMS*TT24A,C.E 1 1H13*P808 | CMSTY00S | 0-200°F
7 *TT24B,D,F
*TT24G,J
®TT24H K 018
*TTLOA,C
*TT40B,D
Control Rod Position X|X| X 1B13-D124 3 1H13*P680 C11EC004 | Full In/Discrete Inter-
(Typical for 145 Rods) Channel A & B mediate Positions/Full Out
LPCS Flow X|X| X 1E21*FTNOO3 2 1413%P601 E21EA001 0-7000 gpm
Condensate Storage Tank X| X|] X] 1ICNS-LT110 3 1H13*P680 | CNMLY0O6 | Top to Bottom
Level
SLCS Tank Level X| X| X! 1C4I*LTNOO1 2 1H13*P601 | C41EAO02 | 0-5000 gal
SRV Position X| X| X| 1SVV*ZEl0 2 1H13*P601 | B21EC042| Full Closed/Intermediate/
A-H, J-N, P-R Full Open
060




TABLE 1

COMPOSTITE LIST OF ACCIDENT MONITORING VARIABLES
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VARIABLE 2|8\ & INSTRUMENT ID © | pewcusoarp | s16 1D RANGE
12 | Primary Containment
Radiation X|x|Xx 1 1H13*P879 S
*P878 7
Primary Containment 1IRMS*RE16A,B l.gli 10 !‘hr
Atmosphere *RE111 10 - 10 paCi/ec
Drywell Atmosphere 1RMS*RE112 107! - 107 ucizee
Drywell Area IRMS*RE20A, B 1.0 - 107 R/he
: Drywell Personnel Airlock 1RMS-RE138 1.0 - 10° me/br
13| Contuinment Effluent x| x| x| mes*mei2s 2 107 - 10%ucizee 6
Radicactivity *RESA,B
14| Radiation Level im Circu~
lating Primary Coolant X 21
15| Drywell Atmosphere -
Temperature X| X 1CMS*RTD41A,B,C,D 1 1H13*P808 CMSTYO26 0 - &446F 29
027
16| Containment/Drywell
Oxygen Concentration X| X 7




TABLE 1

COMPOSTTE LIST OF sCCIDENT MONITORING VARIABLES

3

MCR DISPLAY
BENCHBOARD

SEQ'ONCE MO
CATEGORY

Dryweli Equipment and Tl
Drain Sump Water Level 1E31*LTNO93 1H13*P632
*LTNO9S
*LINOYS
*LTNO9E
*LINOS?

1CSI*JENO11 1 = 120 percent full power
*JENO12
*JENOLI3
*JENO14 -%

1CS 1*JENOO2A $X 10 - 10.0 percent
*JENOO2SB full power
*JENOO2C
*JENOO2D
*JENOO2E
*JENOO2F
+*JENOO2G
*JENOO2H

7

- 1072 percent
full power

1CS1*JENOOLA,B,C.D 107




TABLE 1

COMPOSTTE LIST OF ACCIDENT MONITORING VARIABLES
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VARIABLE HE LG INSTRUMENT ID “ | mewcusoasn | sic 1 RANGE -
Main Steam Line Radiation X 1D17*RENOO3A,B,C,D 3 1H13*P680 1.0 - XO‘ mr/hr
Status of HPCS DG b ¢ 3 1H13*F601 Available/Unavailable
RER HX Inlet/Outlet -
Temperatures b 4 X IE12*TENOOSA,B 2 1H13*P601 E12EA124 L 6“"
*TENOO2A B
*TENO27A,B
*TENOOSA B 129
*TENOO3A B
IRHS*RTD4T7A B
Containment Isclation Valve
Positions X X 1 1H13*P863 Open/Intermediate/Closed
*P601
*PE70
RPV Boron Concentration X X 3
(grab)
RHR Flow X l; 1E12*FTNO15A,B,C 2 1H13*P601 | EI2EA005| O - 8,000 gpm
007




TABLE 1

CCMPOSITE LIST OF ACCIDENT MONITORIMG VARIABLES

SCQUENCE NO.

SOURCE

REFERERCY
NOTES

MCR DISPLAY SFDS
INSTRUMENT 3D BENCHBOARD SI3 ID KANGE

RG 1.97
CATEGORY

EOP
TREE
]

VARIABLE

191

MSIV Positions X| X! 1B21%AOVF0.ZA,B,
b,

D1 1M13#P601 | B21EC070 | Open/Clused
®AOVFOZBA D

c,
c,
Q&
Q7h
077
07¢
060
ca2
083
U85
086
088
089
091
092

— .

| RCIC Flow X x| 1ES1%FTNOO3 2| 1m3*peor | ES1EACOS | 0-800 gpm
006

3|  1mi3*peso | c33ea019| o - 8 x 10° 1ve/ne

1C33-FTNOO2A 020
-FTNOOZB

Feedwater Flow X k
Pump A
Pump B
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TABLE 1

COMPOSITE LIST O ACCIDENT MONITORING VARTARLES

o
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o o=l | Mcr prseray| SPDS o
VARIABLE & fii) INSTRUMENT ID “ | veucupoaro | <16 10 RANCE adg
28 | IPCS Flow X X | 1E22%FTNOOS 2 1M13%P60Y | E22EA001 | 0-7000 gpm
006
29 | Area Radiation X| X 3 1RMS - 14
DSPL230

30 | Airborne Radioactivity X|x IRMS*RE125 2 1RMS~ 10’7 - los)gCi/cc 15

Releases *RESA,B DSI'L230

-RE6A

31| Core Temperature X X 16
32| Suppression Pool Hydrogen/

Oxygen Concentration X 3 27
33| Containment Water Level X 3 17
34] Containment Atmosphere ° 0

Temperaturn X| X| 1CMS*RTD42A-G,J 3 1H13%P80O8 | CHMSTY028) O - 200°F

037




Annulus Differential
Drywell Differential
Absolute

RCIC Turbine Speed

Reactor Cooldown Rate

Turbine Stop Valve

Positions

Turbine Control Valve
Positions

Primary Containment Pressur

1HVR*PDT60A thru

1CMS*PDT29A,B
1CMS*PT4A ,B
1ES1%PC002~1
1B21-NO29A,B

~-NO30A,B

~-NOSOA,B

1C71*%ZSNOO6A-H

IMSS-HYVCV1

~HYVCV4

F

HVRPY222

CHMSPY

N32EA005

t

Open/Closed

Open/Closed
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TABLE 1

COMPOSITE LIST OF ACCIDENT MOMITORING VARTABLES

g
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g 8 g -f
8 alslg % | mMcr pIsPray| SPDS 56
VARIABLE 238 INSTRUMENT ID “ | Bencusoaro | s 1D RANGE e
55 | SLCS Discharge Pressure X X | 1C41*PTNOOG 2 1H13%P601 | C41EA003 | 0-1800 psig 1
56 | Condensate Pump
Discharge Pressure X 1CNM-PT105 3 1H13%*P680 ; CNMPY010 | 0-800 psig
57 | Cumulative Boron Injected X 1C41*LTNOO1 3 1H13%P601 0-5000 gal 30
58 | HPES Key Valve Positions X 3 1H13*%P601 Oper/Closed 18
59| 5SW Key Valve Positions X 3 1H13%P870 Open/Closed 18
60| RCIC Key Valve Positioas X 3 1H13*P601 Open/Closed 18
61| Liquid Effluent
Radicactivity X 3
RIR HX Service Water IRMS*RE15A, B 1113#P879 107 to lo-s‘Ci/cc
Cooling Tower Blowdown -RE108 “P878
Liquid Radwaste Effluent -RE107
62! SSW Temperature to ESF A
Components X 1SWP*TT31A,B 2 113*P870 | SWPTYO17| 0-125'F
018
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25.

26.
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28.

29.

30.

31.

TABLE 1 NOTES

Description Instrument ID
(9) Standby Switchgear V-1ENBAO3
125 VDC Bus Voltage BO3
1E22*VR618

The present design of River Bend Station does not provide for
direct or indirect readout of the subject variable in the main
control room.

The instrument readout is a timed, strip chart, multi-pen
reacorder. Operators ascertain the cooldown rate visually by
observing chart slopes. The plant is alsc provided with a
permanent record for later analysis as required.

RBS will provide for grab sampling of the suppression pool
water inventory. On-site chemistry facilities are equipped to
measure the subject variables in a timely fashion commensurate
with the needs of MCR operators.

The following plant areas are monitored for the subject
variable:

Main Steam Line Pipe Tunnel
RHR Equipment Areas

RCIC Equipment Areas

RWCU Equipment Areas

Heatup calculations performed for RBS Unit 1 predict a maximum

drywell temperature not to exceed 320°F. Therefore, the l
existing instrumentation has sufficient range to function as an

information source dur.ng accident or abnormal conditions.

The range specified is that of the sending instrument. The
actual recording range will be determined at a later time prior
to fuel load.

RBS EOP's instruct the operator to ascertain this variable by
measuring the SLCS tank level drop thus inferring the quantity
of sodium pentaborate solution which is injec:ed into the
vessel.

RBS does not measure SLCS flow directly owing to sensing
instrument problems arising from sodium pentaborate
contamination of moving parts. Measurement of SLCS pump
discharge header pressure is deemed sufficient to ascertain
SLCS flow when used in conjunction with other variables such as
SLCS tank level.




