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Primary Containment Isclation Instrumentat
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"Q‘JDITW. REQUIRED ACTION COMPLETION TIME
E. Twe actuation logic Bk Enter the Conditicn Imediately
channels inoperable for referencec in Table
any Primary Containment 3.:3.6. 4.~l, 4 ;-
isolation function or 3.3.6.1-3 for
(Other than MSIV fuset ivm.
isolatinn) in Tavle
3.3.5.1—1, 3.3.6.1=2 or
3.3.6.1-3.
QR
Required Actlions and
associated C vr;le:*_:
Times of Condition D
not met for any Primary
containment Isclation
function (other than
MBIV isclaticn) .,
F. One actuation logic r.1.1 Place channe! in 1 hour
channel inoperanle for Dypass.
MEIV isolation
functions in Table pSem]
3.3.6.1=1 or 3.3.6.1-3
F.l1.2 Restore channel to 7 days
OPERABLE status,

{cont inued)
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Primary Containment Isclation Instrumentation

3.3.6.1
- DRAFT -

CONDITION FEQUIRED ACTION COMPLETION TIME
G. Required Actions and 8.1.1 Place inoperable § hours
associated Completion MSIV isalation
Times of Condition F actuation logic
nat met, channel  n trip.
R
v Perform &R 3.3.6.1.2 1 B hours
on QPERARLE M3IV
isclation actuation | AND
logic channels.
Oric.e per 7 days
thereafter
&L
6.2 Restore ingperable 31 days from
channel to CPERARLE discovery of
scatus, | inoperable
actuation logic
channe. for
MSIV isolation
function
H, Two actuation logic H.1 Place one chanrel in | 1 hour
channels incperable for bypass and the cther
any ~SIV isolation in trip.
function in Table
3,3.6,1-1 or 3.3.6.1-3. | AD
H.2 Festore one channel | 24 hours
to CPERARLE status.
I. Reguitzed Actions and I.1 Enter the Condition Immediasely
associated Completion referenced in Tanle
Times of Condition G 3.3.%.1-1 or
or # not met for any 3.3.6.1-3 for the
MSIV isolation function.
function.
(cont. inued)
ABWR 87S 3.3.6,2-4 b/4/92 10:10 AM
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Primary Contairrenat Isolation Ingtrumentation

3.3.6,1
- DRAFT -

TS Rt A 0 5 MM & e e ST ST e e SR SR s
CONDITION REQUIRED ACTION OMPLETION TIME

J. As required by Requized | 7.1 Isclate associated 12 hours |
Aetion C.1 or 1.1 and main steam line(s)
referencged in Table (MSL) .
3.3.6.1=] or 3.3.6,1-3
2]
b e I | Be in MODE 3. 12 hours
| s
J. 2.2 Be in MOOE 4. 36 hours
K. As required by Reziired | K.: 9@ in MOCE 2 € hours

3 o~ . -
1451 | { ¥ Nty
Action C.1 or 1.1 ang

referenced in Tanle
3,3,6,1=]

-

| =. A8 required oy Requirved | 5.1 isolate the affected 1 hour
Ation C.l, E. Ll er T1.1 line(s) .
and referenced in Table

| 3.3.6.1=1, 3.3.6.1=2 or

| 43,6, 1=3

| 1=3

|

| M. As regquired by Reguired | M.l Be in MODE 3. 12 hours

M o ps. N B 1 ~y . 3
| H»,-. Mo dapr &~id Vo e w

| nd referenced in Table | AD

3,2,6.)=1, 3.3.6.1=2 or
1.3.6.1-3. .2 Be in MOUDE 4. 35 hours

Required Actiong and
associated Completion
Times of Condition K or
L not met.

(cont inuead)

ABWR STS 3:3:6.1=0 6/4/92 10:10 AM
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Primary Containment Isclation Instrumen

DRAFT

REQUIRED ACTION COMPLETION TIME

Declare the

. or E.1 and associated Standby
- " 4 - g1 A R (e vepe
eferenced in Table aguid Contrel (SLO)

Iscolate the Feactor
Water Cleanup (RWCU)

.
S pme
oyEtem,

P

J. 8 required by Required @1 Initiate action t¢ Immediately
Actien C.1 or E.1 and restore channel to
o " ~ “ M ] ~ v By
referenced in Table CEERABLE status.
3,3.86.1-1
o
.
. Initiate action to Immediately

1solate the RHR
shutdown cooling
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Primary Containment Isolation Instrumentation

3.3.6.1
= DRAFT -

SURVEILIANCE REQUIREMENTS

SURVE TLLANCE FREQUENCY

e 18 |1 S - as-tomimarmersnsi e AT

1. Refer to Tables 3.3.6.1=i, 3,3.6,1«2 and 3.3.6.1-3 to determine which
rformed for each Primary Containment Isolation

Py

function.

2. A channel may be placed in an incperable or bypass status for up to
6 hours for required surveillance testing,

e e e i e, i 5 A P . 4 e, S g W DD A QU o1 s s i et A e . gt W Y G
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Perform CHANNEL CHECK. 12 hours

%
.
-
Lot
y
»

g4t
3
o
o
b
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Perform CHANKEL FUNCTIONAL TEST of [31] days
actuation logic channels.

iss
o
w0
o

.6.1.3 SNOTE — = oo
Radiation detectors may be excluded.

Perform CHANNEL FRICTIONAL TEST of [92] days
mstoogeent trip logic channels.,

.6.1.4  Perform CHANNEL CALIBRATION. (2] days

{
L

10
i }
[
s
(559
()
o
“
T

<

4
«Q

1 CHANNEL CALIBRATION. [18] months

n
s
L
o
o
P
™M

Perform IOGIC SYSTEM FUNCTIONAL TEST. (18] months

&R 3,3.6.1.7 B
Radiation detectors may be excluded.

Demonstrate the ISOLATION SYSTEM RESPONSE [18] months on
TIME is within limits. a STAGGERED
TEST BASIS

ABWR ST 3.3.6.1=7 €/4/92 10:10 aM
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Primary Containment Isclation In«trumen*a' o)
3.

- DRAFT -

Table 3.3.6.1-1 Primary Containment Isolation
Instrumentation, Trip and Actuation Logic
(ALl Pungtions in this table have 4 requived instrument
toip channels configured in 2-out=cf=4 logic)

a0
2.6:1

m—m

FUNCTION AP ICADLE CONDITIONS SORVEILLANCE ALLOWARLE
MOPNES REFERERCED REQUIREMENTS VALUK
FROM
REQUIRED
ATION €. 1.
E.1 or .1
: B Reactor Veassal Water Levale<Low Low Low, Level .
'y Primary Containment 1.2.3 L 8 3.3.6.1.% 2 { ] inchas
Inclution (ROW/RNOW) SR 3.3.6.1.2
BR 3. 2.6.1.3
SR 3.3.6.1.8
SR 3.3.6.1.6
SR 3.3 6,17
2 Reactor Vessel Water level-  -Low Low, Lavel 1 §
a Malr Bteam Line 1. 2.4 J - 3.3.512.1 > [ 1 Anches
Isclatien SR 3 3612
SR 2.3.4.1.3
SR 3.3.¢.1.%
Sk 3.3.6.1.¢
SR 3.3.¢.17
| Reactor Vessel Water Level--Low low, Level 2
a, Primary Containment 1,.2,0 A SR 3.3:.6.1.1 2 1 ] inahaes
isolation (DW FP &R 3.3,6.1.2
Sampling) 8 3.3.6.1.3
SR 3.3.6.1.%
SR 3.3.6.1.6
R 3.3.6.1.7
b, RHCU Systam Isclartion 3 R 8,8 & SR 3.3.6.1.1 2 { ] inchea
8k 3.1.6.1.2
SR 3.3.46.1.3
& 2.3.6.1.5
SR 3.3.6.1.¢
SR 136,17
ABWR 5T8 3.3.6.1-8 6/4/92 S:11 PM
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Primary Containment Isolation Instrumentation

- DRAFT -
-WW

FURCTION APFLICARLE CONDITIONS SORVRILLANCE ALLOWABLE
MODES PEFERENCED REQUIREMENTS VALUE

3.,3:941

FROM
PELULITEL

ACTION € %
E.leox 1.3

4. Reactor Vessel Watar Laval--Low, laval 3
a. “zimary Centainment P B
laclation (DN Sump
Drains/ FCS/ ATIP)
k. Shutdown Cooling 3.4,8
System Isclaticn
- Suppression Pool 12,3
Cleanup Syatam
Isalatien
A Reactor Steam Doma Prassura--High
a Shutdown Ceooling T, 2.3
Systex Isclaticen
b. RWCY Syetam lsolation 1.2,3
(MPV Head Spray Oaly)
ABWR 8T8 3.3

Sl o

TN T

o) - Jr e =1 k. -
LAE S LA L ol b M DR L e

L 8% 3.3.6.1.1 2 ¢ ) inches
SR 3.2.6.1.2
SR 3. 3.61.)
SR 32.3.6.1.%
.33 816
SR 1,3.6.1.7
[¢) $R 3.3.6.1.1 @2 | | inches
SR 3.3.6.1.2
SR 3.9.6.1.3
SR 5.3.6.1.8
SR 3.3.6.1.6
SR 3.8.8A0
L SR 3.3.6.1.1 2 | | inches
S8R 3.3.6.1.2
SR 3.2.6.1.3
Bk 3.3.6.1.5
SR 3.3.€.1. 8
BR 3.3.6.1.7
t BR 3.3.6.5.2 $ {1%Q] psig
sk 3.2,6.1.2
SR 3.3.6.1.3
SR 3.4.6.1.%
SR 3.3.8.1.¢
L B8R 3.72.6.3.1 s [150] peig
- 2.3.8.1.2 |
8% 2,3.6.1.3 !
SR 3.5.6.1.5 |
SR 3.3.6.1.6 |
6.1-9 €/4/92 5111 PM
ey T ) T - T A A
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Primary Containment Isclation Instrumentation

3:3.6.1
= DRAFT =
T —
FUNRCTION AFPLICABLE CONDITIONS $URVEILLANCE ALLOWARLE
MODES REFERENCED REQUIREMENTS VALUE
FROM
REQUYRED
ACTION C .1,
E.l o3 1.1
6. Orywell Fressure~-High
- Primary Containment 1.9 & SR 3.3.61.1 s ! ] paig
Isclation (DW FP SR 3.3.¢.1.2
Sampling/ DW Sump SR 3.3.6.1.3
Drains/ ROW/ @NCW/ &R 3.3.6.1.%
FC8/ ATIR) SR 3.3.6.1.6
Sk 3.3.¢.1.%
o Surpression Fool 1,2,.3 L SR 3.31.6.1.% L | ] palg
Cleanup Systam &R 3.3.6.1.2
Isolation S 3.%.4.1.3
SR 3.3.¢6.1.8
SR 3.3.6.1.6
! 3 Maln Steam Line FPressure~-low
a Main Steam lLine 1 K 83 3.3.6.1.2 2 1837] paig
lsolation SR 3.3.¢6.1.2
SR 3.3.6.1.3
SR 3.3.€.1.4
SR 3.3.6.1.¢
S8R 3.3.6.1.7
& Maln Steam Lina 'A’ Flow-~High
a. Maln Steam Line 1,8.3 J an 3.3 611 £ [140) %
Isolation SR 3.3.6.1.2
SR 3.3.6.1.3
S 2.3.6.1.5
SR 3.3.6.1.6
SR 1.3 €17
9. Main Steam lLine ‘B’ Flow--High
a. Main Steam Liue 3,85 J $R 3.3.6.1.1 £ (1401 &
Isolatlion SR 2.3.8.1.2
SR 3.3.6.1.3
SR 3.3.6.1.5
SR 3.3.¢6.1.¢
SR 3.3.6.1.7
AEWNR 518 3.3.6.1-10 6/4/92 5:1% PM
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Primary Containment Tsclaticn Instrumeptation

NP
-~ DRAFT -
b B B
FONCTION APFLICABRLE CONDITIONS SURVETLLANCE ALLOWABLP
MODLS REFERENCED REQUIREMERTS VALOE
TROM
REQUIRED
ACTION €. 1,
E.1o0or 1.1
1t Main Steam Line 'C' Flow-=High
El Maia Stean lLine 1.2.2 J 8k 3.3.6.1.3 S (140) %
Isclation BR 3 3.6.1.2
g 3.3.5.1.3
SR 3.3.6.1.8
&R 31.31.6.1.6
SR 3 3.8 1.7
11 Mair Steam Line 'I’ Flows=High
a Main Steam Line 2.8 J SR 3.3.6.1.1 s 1340) ¢
Isclation Sk 3.3.61.23
SR 3.3.6.1.3
SR 3.3.¢.1.5
8R 3.9.6.1.¢
3R 3.3.81.7
2. Corndensar Vacuume~low
&, in §team lLine 1.2.9 J SR 3.3.6.3.1 2.1 ] inches
Isalation §R 3.3.6.1.2 Hg vacuum
SR 3.3:6.1,9
SR 3.3.61.5
IR 3.3.6.1.¢
13 Main Steam Tunnel Ambiaent Temparature--Eigh
A Main Steam Line 1,%.3 J SR 3.3.¢6.1.12 < 1{ I 4
Isolation SR 3.3.8.1.2
SR 3.3.6.1.3
8 3.3.6.1.%
SR 3.3.¢.1.¢
b. RWCU Systam lTsolation 1.2.3 L R 3.3.6.1.1 i
$R 3.2.6.1.2
SR 3.3.6.1.2
SR 3.3.6.1.5
SR 3.3.6.1.6
ABWE. STS 3.3.6.1=11 6/4/92 5111 PM
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Primary Containment Isclation Instrumentation

3.3.6.1
~ DRAFT -
R T
FUNCTION APPLICABLE CONDITIONS SURVETLLANCE ALLOWAELE
MODES REFERENCED REQUVIREMENT S VALLE
FROM
REQUIRED
ACTION €1,
.8 ¢ 3.3
14, Halrn Steam Turbine Area Amblent Terparature--Eigh
a. Main Steam Line 1,2.9 J SR 3.3.6.1.1 s 1 bl
lsolation SR 3.3.6.1.2
$R J3.3.6.1.3
SR 3.3.6.1.5
SR 3.).6.1.¢
185, Madn Steam line Radiation--High
a Main Stean Line 1.2,3 J SR 3.3.6.1.) £ [3x Normal
Isclation SR 3.3.6,1.2 Backgzound)
BR 2.3.6,1.2
SR 3.2.6.1.%
S8R 3.1.6.1.%¢
i€, RCIC Steanm Line Flow=-High
a RCIC Bystem Isclation 1,2,3 L S8R 31.3.6.3 = [300% Normal
SR 3.3.6.1.2 Flow)
SR 3.2.6.1.9
SR 3.3.6.1.5
SR 3.3.6.1.6
SR 3.3.6.1.7
17. RLIC Steam Suppiy Line Pressure--low
a. RCIC System Isolation 1,2.3 L ¢R 3.3.8.1.a ¥ [60] peig
SR 3.3.6.1.2
SR 3.3.6.1.3
SR 3.3.6;13.5
SR 2.3.6.1.¢
s 3.3.6.1.7
i8. RCIC Room Ambiant Teamparabure--Righ
8. RCIC Syetem Isolation 3,2.3 b SR 3.2 €.1.1 s{ 1%
§k 3.3.6.1.2
R 3.3.6.1.3
S8R 3.3.6,1.5
SR 3.3.6.1.¢
ABWR STS 0 I T s €£°'4/92 5:11 PM
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: . Primary Containment Isolation Instrumentation
|
3.3.6.1
! .

- DRAFT -

\
|
\
|
| FUNCTION APPLICABLE CONDITIONS SURVE I LLANCE ALLOWABLE
| MODES RE“ERENCED REGUIREMENTS VALDE
{ FROM
| REQUIRED
ACTION €.1,
i E.lerl.1

| 19, RER ‘A’ Reom Ambiant Temperature-~Righ

a. Shutdown Cooling 1.2.3 L s$F 3.3.6.11 £ | S
Syster 'A° Isclastion SR 3.3.8.1.2 |
SR 3.3.6.1.3 |
B8R 3.3 61,8
SR 3.3.6.1.6 |
J
20, RIR ‘B’ Room Anbkient Temparature--High
1
a Shutdown Cooling 1.2.3 L SR 33,611 £ | } W |
System ‘B’ Isclation SR 3.3.6.1.2 |
S8R 5.3.6,1.3
S8R 3.3.6.1.5
SR 3.3.6.1.6
| 21, RER 'C' Room Ambient Temperatuze--Eigh
[ a. shutdawn Cooling 3.%.5 L SR 3.3.611 £{ 1%
f System 'C’ Isolation SR 3.3.6.1.2
| SR 3.5.8.1.3
' SR 3.3.6.1.8
; SR 2.3.6.1.6
| 22 RWCU Syvtem Differential Mass Flow--Aigh
a RWCT System Isslation 32,3 b SR 3.3,6.1.1 s [ 1 gpm
& 3.3.8.1.2
SR 3.3.6,1.3
S 3.3.8.1.%
SR 3.3,86.1.6
Sk 3.3.6.0.7

23, FWCOU Regenatrative Heat Exchanger Area Ambient Temparatura--Righ

a RWCU Sys*am Tsalation 4.2.3 L S8R 3.3.8.1.1

SR 3.3.6.1.2

B8R 3.3.6,1.3

SR 2.3.6.1.%5

’ BR 2,3.6,1.6
ABWR ST3 3:9.8.1-13
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' Primary Centainment Isdlation Instrumentation
2,381
o TR
= DRAEFT =
B e
FURCTION APPLICABLE CONDITIONS $URVEILLANCE ALLOWABLE
MOLES REFERENCED REQUIREMENTS VALUE
FROA
REQUIRED
ACTION &,
B.lsesx 2.3

24.  RWCO Non- Regererativa Heat Exchanger Area Ambient Temperature--Eigh

a. RNCD System Isclation 1,2,3 L SR 3.3.6.1.1 L | R
SR 3. 2.6.1.2
SR 3.3.6.1.3
SR 32.3.6.1.5
B8R 3.,32.6.1.%
d5.  RWAU Valve koom Temperature--High
a. RWCU Systenm Isclation 1.2.3 L SR 3.3.6.1.1 ¢ { ]
SR 3.3.6.1.2
SR 3.32.6.1.2
SR 3.3.6.1.3
SR 3.9 .48,1.8

+BWR STS 3.3.6.1-14 6/4/92 5:11 PM
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F.16-/23
‘ Primary Contairnment lsoiation Ingtrumentation
3.:3:6:1
- DRAFT -
Table 3.3.6.1-2 Primary Containment Isclation
Instrumentation, Trip and Actuation Logic
(Other than 4 channel, 2-out=cf-4 logig)
e e B A e e T e R L T o e M DW= = o e
FUNCTION APPLICABLE CONDITIONS AORVEILLANCE ALLOWABRLY
MODES REFERENCED REQUIREMLNTS VALUE
FROM
REQUIRED
ACTION C.1,
E1lor I.1
‘ i RCIC Turbine Exhaust '.:uphnq;Pras-urc--aiqh

(4 channele - l=gut=of«" Inboard/ l-out-of-2 Outhoard)

a, CIC System Isolation 1,2,3 4 SR 3.3.6.1.1 € [ ) paig |
SR 3.3.6.1.2
BR 3 3.6.1.3 |
;s 3.2.6.1.9 |
GR % 3 6,1.6 1
2 RWCU Noa-Regenarative Heat Exchanger Shall Outlet Tampurature--Bigh ‘\
{3 shannal) ‘
a RWCT System lsslation - . 39 | L B8R 3.3.6.1.1 R | } % |
SR 3.2.¢.1.2
BR 32.3.6.1.3
SR 3.3.6.1.%5
SR 3.2.6.1.86
- F Low Conductivity Waste (LOW) Sump Drain Line Radiation--Righ
(1 shannel)
a. LCW System Isclation- 3:8.3 L SR 3.3.¢1 3 €[ 1 X normal
Sump Drain Lise SR 3.3.6.1.2 background
&R 3.3.8.1.3
SR 3.3.¢.1.8
SR 3.31.6.1.6
¢ igh Condugtivity Waste (HUW) Sump Drain Line Radiatien--Bi
{1 channal)
a HCW System Tsolution- 1,2:93 L SR 3.3.6.1.1 €| ] X normal
$ump Drain Line BR % .3.6.1.2 background
& 3.3.4.1.3
SR 3.3.6.1.5
S8R 3.3.6.1.6
8 Standby Liquid Control Subsyatam A/B Initlstion
(2 channels - l-cut=cf«l for each $IC Puap)
a, RICT System lsolation 1.2 N SR 3.3.¢6.1.2 N/A
SR 3.2.6 3
SR 3.3.6.1. ¢
T T L D e e e
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Primary Containment Isclation Instrumentation

ABWR 8T8

3.3.8.1
-~ DRAFT -
Table 3.3 6.1-3 Primary Coantainment Isolation
Manual Actuation Logic
R R i
FUNCTION APPLICABLE CODITIONS SURVETLIANCE ALLOWABLE
MODES REFERENCED REQUIREMENTS VALUE
FROM
REQUIRED
ACTION C. 1,
EY or 1.1
:§ Manual Full Isclation (ALl MSIVs)
a Bivislon 1 3,8.9 J SR 3.3.6.1.2 N/A
5, Divisien 2 SR 3.32.6.1.6
Q. Divialon 3
g, Division ¢
7 Manual Primary Contalnment Isolatien
a Diviedion 1} 1.2.3 ) 5 SR 3 2 N/A
D. Pivision 2 SR 1.3.6.1.6
& Divisien 3
3 Manual REYIC Taoclatinn
a Division 1 (Inboard) 8,9 & SR 3.3.8.1.2 N/RA
| Division 2 (Qutboard) 8R 3.3.6.1.¢
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Prirary Containment Isclation Instrumentation

B 3.3,6.1
= DRAFT =

Apbreviated Discussion of AEWE Bases - Primary Containment
The ABWR Primary Containment Isolation System (PCIS) utilizes
instrumentation and logic common and/or similar to the RPS
and ECC8 actuation instrumentation systems. The syster uses
digitally multiplexed ingstrument channels and asscciated
digital trip logic to make setpoint exceedence determinations
and associated divisiconal actuation logic to make decisions
regarding, and actually affect, appropriate isolation
actions. Four separate instrument divisions are used to
monitor the required variables for determining the need for
isolation of various primary containment penetrations, with
some exceptions that must be treated slightly differently.
These exceptions are RCIC turbine exhaust pressure, Standby
Liquid Control (SLC) pump running status, RWCU
nenregenerative heat exchanger (NRHX) zhell side cutlet
temperature, and high and low conductivity waste (HCW/LCW)
sump drain line radiation, whose particular treatment is
discussed later. The LCO has therefore been written to
handle standard four channel !~ “rumentaticn separately from
the noted exceptions.

Four channel ingtrumertaticn wnat functions in the standard
two~out=cf=four mode utilizes four separate logic channels to
perform the required trip determination. This occurs within
the divisional Digital Trip Modules (DTMs). Each divisional
OTM receives input from the instrumentation in that same
division for each variable monitored. For analog variables
the DTMs make the trip/no-trip decision by comparing a
digitized znalog value against a setpoint and initiating a
trip condition for that variable if the setpoint is exceeded.
In cases where the trip determination is made by the
tonitoring element itself (e.g. pressure switch) the DTM
-.Mply passes on the signal in the form of a trip/no-trip
output. The ocutput of the four divisignal DTMs (a trip/no-
txip condition) for each var:ible is then routed to the
appropriate primary containment isolation actuation logic.
For the noted exceptions, the instrument output is routed
directly to the individual subsystem logic, as appropriate,
Each DTM has a division-of-sensors bypasse such that all
ingtruments in that divisicn will be bypassed in the
actuation logic at the associated Trip Logic Units (TLUS) or
Safety System Logig Units (SLUs). Thus, each TLU or SLU,
when a division-of-sensors bypass is in effect, will be
making its trip decision on a two out of three logic basis
for each variable. It is possible for only one division=-of-
sensors bypass conditicn to be in effect at any time,

At the actuation logic ~tage, the MSIVs are handled uniguely
fxom the remainde. of the PCIS, The actuation logic for
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Al) other PCIS actuation logic differs from the MSIV
actuation logic described above, It is esgentially the same
as the ECCS actuation logic (LCO 3.3.5.2) and is thus handled
in a like fashion. The two out of four trir decision for the
remaingder of the PCIS is made by the divisional S5LUs (some of
which are comrron to ECCS8), which are arranged in redundant
pairs for each of the three divisions. Each SLU receives the
apuropriate variable input (tripped/ not-tripped) from each
of the four divisions of DTMs and then performs the regquired
two cut ¢f four initiation logic determination. For mulii~
variable inputs the decision to isolate the affected line(s)
is made on a per variable basis such that, for the four
channel variables, setpoint exceedence in twe instrument
divisions for the same variable is required to initiate an
actuation signal. This tzip determination occurs
simultanecusly in both SLUs in a given division for an
affected subsystem or line and at essentially the same time
in affected subsystems or lines of other divisicns. 1In all
cases, a trip in both of the SLUs of a divisional/subsystem
pa.r is rejuired to cause the desired isolation(s) to take
place, Thus, at the output stage, the logic is two out of
twd on an individual ocutput command basis.

Instrument channel trip inputs from the variables that do not
use standard two-out~of~four logic are routed directly to
both SLUs in the appropriate divisional pair(s), each of
which performs its own trip determination for the associated
vazgiable. RCIC turbine exhaust pressure is sensed by four
instrument channels, two each in Divisions 1 and 2,
respectively. A cone-out-of-two trip logiec is used in each
division to generate a divisignal RCIC isclation signal to
affect inboard (Div. 1) and/or outboard (Div. 2) valve
closure, There are two SLC pump running inputs, one for each
SLC pump., Each SLC pump status signal goes t2> the SLUs of
both Divisions 1 and 2, where, respectively, an inboard and
outboard RWCU isolation gignal is generated. If either SLC
pump is sensed as running, both an inboard and an gutboard
RWCU isclation is affected. RWCU NRHX shell (cocling water
gide) outlet temperature is sensed by a single instrument
channel which is then an input to the SLUs of both Divisions
1 and 2, again generating an inboard and ovtboard RWCU
isolation signal, respectively. On a sensed high temperature
in the monitored flow path, both an inhoard and an outhoard
RWCU isolation is effected. Both HCW and LCW sump drain line
radiation is sensed by a single instrument channel on each
line. Eagh instrument channel is then an input to the SLUs
of both Divisions 1 and 2, again generating both an inboard
and ocutboard isolation signal, respectively, for the
associated drain line (LCW or HCW), On sensed high radiation
in the monitored flow path, both an inboard and an outboard
isolation ¢of that partisular flow path is effected.
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The zc%tal PCIS instrumentation for WWR is very similar to
that in recent BWR desians with ess ntially the same
variables providing trip irput, A" hough the equipment that
performs the actual logic differs :om past BWR designg, the
system is effective’y the same in .ow it fungtions and with
regards to teéechnical specifications, However, the LCO is
written borrowing to a degree from how digital systems are
treated in the CE and B&W ITS products. LCO 3.3.6.1 deals
with the actual instrumentation, the associated logic that
performs the setpoint exceedence determination at the DTM
level (“trip .ogic"), and the automatic and manual logic
performed at the TLU/SLU level (“actusticn logic”).

INSTRUMENTATION AND INSTRUMENT TRIF LOGIC

OPERABILITY of inst.uments and instrument trip channels,
including setpoints, is handled in ABWR in a fashion very
similar to how it was done for past BWRs. The LCO uses the
familiar instrument table (c.aly now there are ~ctually tweo
tables) where setpoint values, Applicability requirements and
Reguired Surveillances are specified. However, the tables
are now arranged by ‘rariable, to reflect the fact that the
same instrumentation 1s used to supply isolation signals to
multiple lines/subsystems., For those variables that are
monitored by four instrument channels, all four are required
to LDe OPERABLE (s2e Table 3,3.6.1-1). However, with one
instrument teip channel out of service, the channel (or
division of sensors) can be bypassed and the logic
automatically reverts to two out of three in all
corresponding subsystem actuation logic. Alternately, the
channel could be tripped, which effectively results in a one
cut of three logic. Either is an acceptable long term
condition at the instrument trip channel level as there would
still be sufficient redundancy at the automatic actuation
logic and manual actuation levels.

The intent of the Required Action is to assure adequate
protection but without forcing an unneeded shutdown to repair
equipment that might not be readily accessible during
operation. Of course, most repairs are likely to be simple
card or other electronic subassembly replacements that c¢an be
done on-line with the affected divisicn of sensors in bypass.
In such cases, restoration should be done as scon as
practicable. With two channels out, one is bypassed and the
other tripped, resulting effectively in an one out of two
configuration for the remaining channels. This situation is
accepteble for a shorter durstion, With three or more
channels out, immediate ac i -~ is requized, as either a trip
has already bean in‘tiated alse the instrumentation and
associated logic is no long-. .pable of automatically
initiating a trip. For wva...oles monitored by other than a
standard two-out-of-four ingtrument channel, all channels

|
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operability was not singled out within the proposed
Conditions ag they are fai.~safe, de~energize to cperate
devices whose fallure would cauge a trip, or partial trip, in
their respective channel (8). Failures of these devices would
be treated by declaring the associated actuation logic
channel inoperable and proceeding accordingly.

aller BLLS

With one output logic channel in & given subaystem pair out
of service, the channel is pul in the trip/bypass state and
the logic reverts %o one-out-of-one based on the status of
the remaining lugic¢ ¢channel. In many cases trip/ bypass will
Jteur automatically as a result of system gself testing, if a
fault i detected. If a logic channel is determined to be
inoperable, it must be verified to be in the trip/bypass
state (or placed there), resulting in a one-cut-of-one logic.
This state results in a more reliable logic configuration for
igolation, but is also moxe prone te inadvertent isclations.
Therefore, the channel must be returned to OPERABLE gtatus
within 31 days. As most repairs are expected to be simple,
restoration would pe éxpected to be made as $00n ag
practiceble, For plant availability reasons, it would be in
the operator’'s best interest to restore operability and
return to a two out of twe logic configuration as quickly as
possible given the increased probability of inadvertent
actuation in a one out of one configuration. With both
cutput leogic channels incperable, corrective action and/or
manually affecting the desired automatic fungtion would be
required immediately.

Failure to meet Required Actions would generally necessitate
manually performing a required iteration that under the
degraded conditions would no longer occur automatically
(e.g.isolating the affected line(s)), or by placing the plant
in an operating mode, or conditions, wheze the PCIS function
i. no longer required. Such actions for ABWR mimig vary
closely those specified in the BWR/6 ITS.

The Surveillance Requirements for PCIS instrumertation are
virtually identical to those in the BWR/6 1TS. Minor
modificaticons are made to reflect minor design differences,
however, the intent i3 the same regarding scope and content.
On-line testing of the avtomatic and manual isolation
actuation logie, including testing of the final actuators, is
tequired on a monthly basis. LOGIC SYSTEM FUNCTIONAL TESTing
of the PCIS (including MSIVe) will be combined testing of
both instrumentation and associated trip logic as well as
isclation actuation logic.
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