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DRAFT PROPOSED ABWR TECHNICAL SPECIFICATIONS
SECTION 3.3.1.1/2 . RPS INSTRUMENTATION/LOGIC

Attached are proposed technical specifications for the ABWR Reactor
Protection System (RPS). These specifications were daveloped from the
BWR/6 Improvea Technical Specifications (ITS) and adjusted for relevant
gesign differences n the ABWR. It was intended to retain the look ang feel
of the BWR (TS to the maximum extent practical. When departures wers
recessary 10 reflect design or performance ditferences, the |TS products
for the other vendor designs were utilized where appropriate. With
regards tc instrumentation systems, the ABWR uses input from many of
the same va abies as with past BWR designs. Thus, to a grea! extent, the
basic technical specifications have remained the same. Mowever, the logic
ana processing of input ir - one with digital technoiogy that is a departure
from past BWR practice. In that regard it is very similar to the technology
used in other vendor denigns. Thus, their ITS products were used as &
basis for some of the modifications that were made to the ABWR
specifications and are reflected in the example attached. Included with
the attached specifications are very abbreviated bases intended ‘o provide
general insight into the proposed soecifications, with particular emphasis
on differences from recent past practice. These descriptions are in no way
Teant 10 Do a substitute for the full blown bases which are 0 be provided
in a future suumittal. The intent of this submittal is to provide the NRC
staf! with an indication of the direction GE is headed in the
Instrumentation area of Tec: Specs and to seek early ‘eecback. Other
ABWR ingtrumentation systems will resemble the RPS example and are
surrently in various stages of completion. As they are finalized in drah
form they will be forwarded to the staff for review.



Auhreviated Digcuasion of ABVR 3ases - RB3 Inarrumestarion

The ABWR has a digitally multiplexed RPS that utilizes two
cut of four trip initiaticn logic. Four separate instrument
divisions are used to monitor the required veriables. Four
separate aivisions of trip legic are then usea to perform the
required trip determination. This occurs within the
divisicona. Digital Trip Modules (DTMs) . Each divisional DT™
recelves input from the i(nstrumentation i{n that same division
for each variab.e menitored. For analog variables the DTMs
Take the trip/no-trip decision by comparing a digitized
analog value against a setpoint and initiating a trip
condition for that variable if the setpoint is exceeded. For
scme variab.es trip determinations are made by the monitoring
element itself (e.g. limit switch). In such cases the DTM
Simply passes on the signal in the form of a trip/no-trip
cutput. The output of each divisional DTM (a trip/no=-trip
condition) for each variable is then routed to all four
divisional Trip Llogic Units (TLUs) such that each divisiecnal
TLU receives input from each of the four divisions of DTMs.
Each DTM has & divisicn-of-gensors bypass such that all
anstruments in that division will be bypassed in the RPS trip
s0gic at the TiUs, Thus, each TLU will be making its trip
decision on 8 two out of three logic basis for each variable.
it is possible for only one divi<ion-ofesensors bypass
condition to be i(n effect at any time.

The two out of four trip logic decision (or two out of three
if 8 division-of-sensors bypass 18 in effect) is made by each
TLU on a per varisble basis such that setpoint exceedence in
Lwo instrument divisions for the same variable is reguired to
initiate & trip output at the TLU. Since each TLU sees the
cutputs from all four DT™s, all four divisions of logie
should sense and initiate & required trip simultanecusly. A
two out of four trip in & TLU causes a trip in its
corresponding Output logic Unit (OLU)., It is this trip that
then initiates a reactor scram by tripping load drivers in
the power circuits that energize the CRD scram pilot valve
solencids., Each CLU sends output aignals to & total of eight
icad drivers, four each associated with the ‘A’ and ‘B’ scram
pilot valve solonoids, respectively. The total set of 32
1084 drivers are grouped in a series-parallel arrangement
such that each load driver group energizes eitner the ‘A’ or
the 'B’ scram pilot valve solencids for the control rods in
one of four distinct groups of contrel rauy., The overall
arrangement of OLU outputs and load drives groupings is such
that a trip of any two of four TLUs (and sssociated OLUs)
will cause the de-energization of both the ‘A’ and ‘B’ scram
pilot valve solenoids for all four groups of control rods,
affecting a full reactor scram. Each of the four TLUs has a
Dypass switch so that they can be bypassed, one at a time,
SucCh that the RPS output logic reverts to two out of three,
‘.8, the tripping of any two of the three remaining TLUs will
still result in a full scram. Each OLU has test and trip
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B J.3.1.1/2 nPS§

made, (ot ©n 8 per variable basis, but on an APRM tripped or
SRNM tripped basis, by looking at the four divisions of APRM
and four divisions of SRNM. ALl bypasses of the SRNMs and
APRMs are performed within and by the NMS,

Ancther varisble treated .rrictly on a divisiona. basis {9
the MSIV closure status. Each divisional OTM monitors the
scatus of the inboard and outboard MSIV in cone (of four)
steanmline and establishes a trip condition if either valve i
sensed as not full open. Therefore, a scram ou MSIV closure
will occur if the valve position limit switches for one or
both valves in & given steamline indicate an MSIV not full
cpen in two Or more steamliines.

The scram trips on turbine stop valve closure and turbine
control valve fast closure are also handled in a unigue way
by the RPS in that the automatic bypass on turbine first
stage pressure is handled on a divisional basis only. As in
the past these scram trips are byparsed when reactor pover ls
below approximately 40 % BPTP, as sensed by turbine first
stage pressure. The actual scram trips on valve closure are
determined on & twe out of four basis, by the DTMs and TLUs
as described previously., However, the four turbine first
stage pressure instrument inputs remein divisional, each
providing input only to the logic in that division and
affecting & bypass, (f appropriate, on:y in that division.
Like other RPS variables tha instrumen. output goes to its
respective divisional DTM where a trip/no-trip (i.e.
bypass/no~bypass) condition is generated. EKach divisional
DTM output, however, is routed only to the TLU in that same
division. Therefore, three bypass channels are reeded to
prevent scram as the trip of any two unbypassed TLUs would
still cause a reactor scram,

The LCO for RPS instrumentation has been separated into two
separate LCCs, borrowing from how digital systems are treated
ir the CE and Bé¢W ITS products. LCO 3.3.1.1 deals with the
acctual instrumentation providing RPS input, including that
which performs automatic bypass functions, a9 well as the
asscciated setpoint trip determination done at either the DTM
level. This LCU then is essentially limited to issues
concerning instrumantation and the verification that RPS
trips (and bypasses) ocCCur at the proper variable setpoints.
Leo 3 1.2 deals with the automatic output trip legic
performed at the TLU/OLU level and also covers the manual
scram function. This LCO covers the ocutput logic and trip
devices that actually affect reactor scram, including load
drivers and solencids of the scram pilet valves.

LCO 3.3.1 ! RPS Instrumentation

This LCO deals with the OPERABILITY of instruments and
instrument trip channels, including setpoints. The LCO uses
the familiar instrument table, arranged by variable, where
setpoint values, Appilicability requirements and Required
Surveillances are specified. All RPS variables are monitored
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B 3.3.1.1/2 »pS$

by four instrument channels, all of which are required to be
CPERABLE. However, with cne instrument trip chennel out of
service, that channe. can ve bypassed in all four divisions
of logic, such that the lcgic automatically reverts %o two
cut ©of 3. This is done via the division-of-sensors bypass
function at the DTM. Alternately, the channe. could be
tzipped, which would effectively result in a cne out of tiiree
A0Qic belng in p.ace for that variable in all four logic
aivisions., Either is an acceptable long term condition at
the instrument trip channel level as there would still be
four channels of RPS trip output logic.

The intent of the Required . ction is to not force an unneeded
Shutdown to repair equipment that might not be readily
accessible during operation, Of course, most repairs are
iikely to be simple card or cyher electronic subassembly
replacements that can be done on-line with the affected
division of sensors in bypass. In such cases, restoration
should be done as scon as practicable. With two channels
out, cne is bypassed and the other trippec, resulting
effectively in an one out of two logic configuration. This
sgituation would only be acceptable for a shorter duration,
Faillure to meet Reguired Actions would necessitate piacing
the plant in an operating mode, or conditions, where the
particular variable involved {s no longer required. Such
actions mimic very closely those specified in the ITS.

The Surveillance Regquirements for RPS instrumentation are
virtually identical to those in the BWR/6 ITS. Minor
modilications were made to reflect design differences such as
having SRNMs instead of IRMs. However, the intent, with
regards to the scope and depth of survelilance testing to be
performed, i{s the same for ABWR as with current plants., This
testing will not include tripping of the final trip actuatien
devicas except for the combined testing that is done as part
of the LOGIC SYSTEM FUNCTIONAL TESTs.

LOC 3.3.1.2 RPS Trip logic

This LCO covers the bulk of the RPS aside from the actual
instrumentation and associated setpoint comparison and
digital trip signal initiation. Although the equipment
differs from past BWR designs, other than being two out of
four logic the system is effectively the same in how it
functions and with regards to technical specifications.

If one automatic cutput logic channel is cut of service it
can be placed in bypass, such that the RPS is operating in
two out of three logic, and must then be restored within the
next seven days. However, most repairs are expected to be
simple replacements and . restoration would be expected to
be made in & much shorte:r ..me interval. Should restoration
not be made within the allowable time interval, continuation
with the channel {n bypass (i.e. th. RPS in two out of three
logic) is allowed only if the three remaining OPERABLE RPS
logic channels are survellled more frequently to assure their

Q/28/92 rinal Drzaf: B 3.3.1.1/2~4 ABWR §£78



B 3.3.1../2 RPS

continued operability. Alternatively, the incperable channel
could ba taken cut cof bypass and tripped, placing the RPS in
a one out of three .cgic. This wou.d e:fectively increase
the reliability of the scram function, if demanded, such that
continued operation is then justified. In either case, the
incperable RPS channel wou.d have t0 be restored to CPERABLE
status within the fo.lowing 31 days.

With twe automatic cutput iogic channels, or one manusl scram
channel, incpetable reaundancy is significantly reduced and
restoration to OPERABLE status 18 required much more

expeditiously. °~ aual scram actustion devicas, suth as
icad drivers and pilot valve sclencids, are an integral
pazt ¢f the RPS a ‘e specifically covered by the required

surveillance testing, However, their operability was not
s.nglea ocu* within the proposed Conditions as they are fail-
safe, de-energize to operate devices whose fallure would
cause & trip, or partial tzip, in thelr respective
charnel(s). Failures of these devices would be treated by
declaring the associated logic division inoperable and
proceeding accordingly, Requirec surveillance testing i»s
egquivalent to current BwAs for this pertien of the RPS,
consisting of CHANNEL FUNCTIONAL and LOGIC SYSTEM FUNCTIONAL
TESTs., Q.. iine testing of the automatic and manusl scram
ouiput logics, including testing of the final actuators, is
requized on a monthly basis, The exception is the Reactor
Moce Switch--Shutdown Position manual scram function which
can only be tested during shutdown conditions. LOGIC SYSTEM
FUNCTLUNAL TESTing of the RPS will combined testing of both
instrumentation input trip logic and scram output logic.

4/28/82 Final Drate B 3.3.1.1/723-% ABWR ST78



3.3 INSTRUMENTATION

in Table J3.3.1.

APPLICABILITY:

ACTIONS

According ¢o Table 3.3.1.1-1.

L]

RPS Instzumentaticn

T I |

- = i mw [ o - ~ \ YHgr e -
- -

Four RP§ instrume tation trip channels for the functions
=i shall be CPERABLE,

NOTE=» oo sccnnnnnn -

Seperite Condition entry is allowed for each RPS trip furction

B EEES S Em - --——-- SRS T AR R EEEEE---—-- b B R R R

CONDITION COMPLETION

REQUIRED ACTION

U
A. Une RPS B3 cesenaoNOTEwnwmone
ingtrumentation trip LCO 3.0.4 is not
channel inoperable. applicable.
Place charnel in i hour
Sypass or trip.
AND
A2 Restore channel to | Prior te
OPERABLE status, entering MCDE
2 following
next MODE &
entry.
B. Twe RPS B.l Place cone channel 1 hour
instrumentation trip in bypass and the
channe.s inoperable. other in trip.
&3
B.2 Restore one Prior to
channel to completion of
CPERABLE status. the next
CHANNEL
FUNCTIONAL
TEST
4/28B/32 Final Dratt 3.3.1.1-1 ABWR S78



8]

&t B not met.

Required Actions and
associated Completion
T.mes of Condition A

L8

Enter the

congdis aSh(8)
raferenced in
Table 3.3.1.1#}
for the functioen,

RPS Instrumentation

3.3:3.43%

.Mmediste.y

w2

As regquires by
Required Action

ard referenced in
Tedle 3.3...5:+-1,

e

Reducs THERMAL
POWER to < [(BO!N~-
RTP.

¢ hours

E. As reguired by

Required Actieon ¢,
ard seferenced in
Table 3.3.1.1+1,

P

Peduce THERMAL
POWER t0o < (4004~
RTP.

4§ hours

F. As required by
Required Action

and referenced in
Teble 3.3.1.1-1.

P

Be in MQODE 2.

6 heurs

As required by

“Y

Regqiized Action C.
ard referenced in
Table 3.3.1.1-1.

P

w

»

Be {in MODE 3.

i2 hours

K. As required by

Regquired Action
and referenced in
Table J3.3.1.1-1.

=

initiate action to
insert all
insertable control
rods in core cells
containing one or
more fuel

Immediately

assenmblies.
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RPS Instrumentation
. 15 1D T4

Table 3.3.1.1-1 Reactor Protection System Instrumentation

B e T N T ——_— T

FONCTIVN APPLICABLE CONDITION BUEVEILLANCE ALLOWAMLR
MCoDRES REFERENCED VIREWENTR VALLR
TROM
REQUIRED
ACTIONC . )

1. Btartup Range Nautren

Monitors
a4 Neutren Fluxe-«Righ FH SR 3.3.1.1.1 £ (48] & AT
M 3.3.1.3. 4
SR 3.32.1.1.6
B I.3.1.3.12
R 3.3.1.1.144
sl [l S 3311 5 (48] % wTR
28 3.3.1.4.
M J.3.1.1.12
M 3.3.2.13:.34
6. Neutrea Flux--Shers AL ] sk 3.5.3.4.2 § [10.7] oseaend
Pariod S8 3.3.1.13.4 period
2% 3.3 %318
M 3.3.1.1.12
SR 3.3.1.1.14
gle) (M ¥ SR 3.2,14.1.1 0§ [10.7) sveend
M 3.3.1.1.8 period
SR 3.3.1.1.12
Bk 3.3.1.1.14
€. Iner 1 M M 5.3.1.1.¢ L P8
2 3.3.1.1.1¢
(ALY B M 3.3.%1.1.8 WA

M 3331004

4/28/92 Finasl Draf: 3.3.1.1+5 ABWR STS



1. Avarage PlPower Range Moniters

4. Neutron Tlux-«Righ,
Setdown

B. Tlev DBlased
Simylated Thermal
Powar~-~<ligh

¢. Fised Weutron Flyx--
Righ

d. Tsze FPlev Rapid

Decrease

e Inep
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RPS Instrumentation
3'30:'.‘

J . Contrel Red Drive 3«8 G 2 3.2.1.3.) 2 (i070] peig
Aceymvieter Charging 2 3.3.11.8
Kater Besder Precsure-- sa 3.3.1.1.12
Lew M 3.3.3.3.34
gl8) ] SR 3.3.3.1.1 2 (1070] peie
5 5.3:4.1.8
SR 2 3.:1.1.02
38 3:3.3.1.:8
4. Repcter Veseal Stean 1.2 G M 3311 § (1080] paig
Dome Pressvre--High R 3.3.1.1.%
M 3231302
2 3.3.1.1.14
sk 3.3.1.1.1¢
& . Resstor Vessal Water 1.4 4 a 3.3.3.3:4 2 [23) 4irnches
Lavalisslov, Lave. 3 M 33110
4R 3.3.3.1.12
SR 3.3.1.1.14
2 J.3.4.1.,1%
€. Drywa.l Pressure--kigh 1.2 ) R 2.3.1.1.8 § (1.08) pasy
SR 3.3.1.1.
sA 3.3.1.1.32
M 3.3.3.1.1¢
7. Main BSveam Isolation 1 r ] 3.3.1.1. § (8]% glesed
Valve-~Clesurs eR 3.3.1.1.112
SR 5.3.1.1.84
R 2.3.1.1.1%
b Maln Steamline Radiatien Meniteras
& Rain Bteamiine 1.2 @ SR 2.3.1.1.1 £ (3.6 X
Radiatien~-Righ SR 3.3.1.1.9 Background)
] 3.3.31.1.42
MR 5.3.1.1.)0
. Inop 3.2 4 ] J.1.1.1.0 /A
s 31.3.1.1.14
4/28/92 Final Dratf: 3.3:3.3%7 ABWR S7S



RPS Instrumentation
. i

§ Jrbine Stop Vaive T (48 1 3 SR 3.3.3.1
Jlesute rrpfe) 2 3.3.2.1.1
SR 2.3.1.4.14¢
R 3.3.1.1.18
SR 3.3.1.1.1¢
0 Turbine Contrel Valve 2 [401% 4 M 3.3:3.%.9 2 (800) peig
Tast Clos.re, Lmergency  Arri(®) $* 3.3.1.1.12
Trip System C4l sk 3.3.1.1.144
Fressure-~low SR 3.3.1.1.18
R 3.3.1.1.1¢
il Suppression Pool 3.8 ) SR 3 3.1.1.1 $1 1°*r
Terparature~«Righ SR 3.3.1.1.9
M 3.3.4.1.32
SR 3,3.1.i.1%

: 0 |

% 8 (3] N clesed

AR I ORI N NS, W ORI X ANVEN L BESHLR h ENR B T IO P SUR OH O H RN SIS | S A L O WD R T AT WSO ] RIS S MAAD

B

fa) Witk any contzel rzed withdrawn from & ocors cell centaining one or meo fusl sssemblies
(b] Trip autcmatically Dbypasesd vithin eack BRNM (asd net wequired to be OPERARLE) at reacter

pover levela S (10°4)v RIP

(€) Trip automatically Dbypassed within sash APRM (and not required te be OFERANLE) at vesctar

pover levals & [#0)% RYP
(d) Se(Flow(t) ~ A X Flowit-) ssvends) ~ B) & Flow a & [ ], P = [ ]
(€) Tiip automavicalily Dypasved vithin each Civisienal A 8§ TLU st reactor pevar levois §

(40]% RTF. as appruximated Dy & single turbine f{:9t stage pressure Linstrument ohannel

esgh divisaien

in
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RPS Trip Actuaticn
3.3.1.2

3.3 IMSTRUMENTATION
3.3.1.2 L8084 yatem (RPS) ZTILR ACtuaticg

€O 3.3.1.2 Four RPS sutomatic trip channels and ? RPS manual trip
charnels shall be OPERABLE.

APPLICABILITY: MODE 1 and 2,
MODE % with any control rod withdrawn from a core cell
containing one or more fuel ossemblies

ACTIONS
CONDITION REQUIRED ACTION COCMPLETION
IIME
A. Cne RPS autcmatic A...1 Place channel in 1 hour
trip channel bypass.
incperable.

AND

A.1.2 Reatore channe. to | 7 days
OPERABLE statu’.

A

B. Requ. -«i Actions and B.1.1 Place inope:able 8 hours
associated Completion RPS automatic trip
Times of Condition A channel in crip.
not mest.
ok
B.1.2 Perform SR 8 hours
3.3.1.2.1 on
OPERABLE RPS AND
automatic trip
channels., Once per
7 cays
thereafter
ol
B.2 Restore inoperable | 31 days
channel to

OPERABLE sgtatus.

4/28/92 rinal Draf: 3.3.1.2-1 ABWR STS



RPS Trip Actuation

3:9.3.2
C. Two RPS automatic g.3 Place one channel ! hour
tzip channe.s in bypass and tne
iroperable. other in trip.
AlQ
.3 Restcore one 24 hours

channel to
CPERABLE status.

D Oone RPS manual trip .1 Place channel in ' 1 hour
channel inoperab.e, tzip by
disconnecti.yg
ogwer to the
tssociated scram
pLlot valve

=~slencids
ANR
0.2 Restore channel to | 24 hours
CPERABLE status.
. Required Action and E.l Be in MODE 3. 12 hours
associated Completion
Time of Condition B,
C or D not met in
MODE 1 or 2.
F. Regquired Acticn and Fis lnitiate action to | Immediately
associated Completion insert all
Time of Condition B, irsertable centrol
C or D not met in £ods in core cells
MODE § with any zontalning one or
control rod withdrawn more fuel
from a core cell assemblies.

centaining one or
m s
L 4

£/28/%2 Final Draf: 3:3.1,8%8 ABWR S7T8S
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