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Dear Mr. Borchardt:
Enclosed are three copies of the Westinghouse responses to NRC requests for additional information
on the AP600 from your letters of April 15, 1994, May 5, 1994, May 16, 1994, and June 8, 1994. In

addition, revisions of responses previously submitted are provided.

A lisiing of the NRC requests for additiona! information responded to in this letter is contained in
Attactment A,

These responses are also provided as electronic files in WordPerfect 5.1 format with Mr. Kenyon's
copy.

If you have any questions on this material, please contact Mr. Brian A. McIntyre at 412-374-4334,
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ATTACHMENT A
AP600 RAT RESPONSES
SUBMITTED AUGUST 12, 1994

RAI No. Issue

260.012R01;  Quality assurance on D-RAP systems

410,120 ; CCS criteria

440056 | Instrumentation available during shutdown/midloop
440,162 ; RVLIS

440219 1 RCS makeup in steamline break event tree

440225 | Sequences of LOOP event tree with PRHRS success
440228 | Effect of pzr safety valve flow on CMT operation
440231 | Deboration during startup, LOOP during deboration
440239 | Wide range level instrumentation

440240 ) Time available to restore offsite power

440241 ¢ RCS conditions 2 hours after loss of RNS
460.001R01; Liguid waste management

460,002R01;  Steam generator blowdown rates

460.014R01!;  SG blowdown & CCW radiation monitors
620.036R01:  Verification and validation

620.048R01; SPDS




NRC REQUEST FOR ADDITIONAL INFORMATION

Response Revision 1

Question 260.12

Table 16.2-1 of the SSAR describes those D-RAP non-safety-related systems that provide detense-in-depth or that
are used in the PRA evaluation to provide credit for event mitigation, Table 3.2.3 shows, by AP6DO class, those
systems tor which Appendix B of 10 CER Part 50 appies icluding most ot the D-RAP systems.  Descnibe the
guality assurance reguirements for those D-RAP systems of the AP60O that wre ~ot covered by Table 3.2-3,

Response

SSAR Revision |, dated January 1994 includes revasions - Fable-46. 24 do-retloct-the -anplementation-of -the
regtlatory dreatiment - of -ofsatety-related-systems - process a reference 10 WCAP-13856 (SSAR Reference 2, see
Subsection 16.2.6). The RTNSS process implementation 1s documented in WCAP 13856, The nonsafety-related
systems identified by the RTNSS process as important are inehaded-i-Table-16.2-4identified in WCAP-13856 and
are included in the D-RAP. These nonsafety-related systems are classified as AP600 Class D, This classification
corresponds to Quality Group D of Regulatory Guide 1.26. The guality standards identified by the regulatory guide
as appheable to Quality Group D SSC are applied to those AP6OO SSCs classified as AP6D0O Class D except AP6(O
apphies APL 610 or Hydrauhe Institute Standards (o pumps instead of "manufacturers standards™ as recommended
by Regulitory Guwde 1.26.  In additton, AP6OO applies NEMS MG 1972 (Natonal Electric Manufacturers
Association) (o ac motors and generators, and ANSIAEEE C37. 1989 to curcuit breakers, switchgear, relays.
substations, and fuses. These ems are not addressed in Regulatory Guide 1,26,

Quality assurance requirements for the diverse actuation system are discussed in the response (0 RA 260,14,

SSAR Revision: NONE

@ Westinghouse 260.12(R1)-1
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Question 410120

In WCAP-13856, the AP60O0 RTNSS evaluation identitied that the component cooling water system (CCS) provides
detense-in-depth functions during shutdown, reduced mventory operations,  Demonstrate that the following criteria
are met by the system, or justity the deviation. if any.,

A,

bh.

d.

g

h.

Does the CCS have an electric supply from both normal station ac and on-site non-safety-related
ac power supphes that 1s separated, to the extent practicable?

Is the CCS designed and arranged for conditions or an environment anticipated during and after
events to ensure functional operability, maintenance accessibility, and plant recovery?

Is the CCS protected agamnst internal flooding and other in-plant hazards. such as the effects ol
pipe ruptures, jet impingement, fires, and missiles?

Can the CCS withstand the effects of natural phenomena that have a reasonable likelhihood?
Important systems and components should be designed to remain functional after a natural
phenomena, such as o seismie event, that s of reasonable likelihood or may persist longer than 72
hours.

Is there a quality assurance program applied o the CCS that follows guidelines comparable to
those of Generic Letter 85-06 for ATWS, and Appendices A and B of Regulatory Guide 1,155,
“Station Blackount." for sttion blackout non-safety-related equipment?

Is the CCS included in the rehiability assurance and maintenance programs for proper mantenance,
surveillance. and inservice inspection and testing to ensure the system’'s reliability s consistent with

the determined goals for this system?!

Does the CCS have availability control mechanisms, including allowable outage time and
surveillance requirements”’

Does the CCS have proper admimstrative controls for shutdown configurations?

Does the CCS have sufficient redundancy o ensure defense-in-depth functions, assuming a single
active fatlure of equipment or unavailability due o maintenance,

0, -
@ Westinghouse ol
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Response:

The component cooling water system (CCS) performs no safety-related function except for containment isolation and
need not meet the listed criteria which are applicable o satety-related systems,  However, the following provides
component cooling water design information in response to the listed requests.

Each of the two CCS pumps and associated active components are supplied from independent, permanent,
nonsatety-related electrical buses. Each bus is capable of being supplied from one of two onsite standby diesel
generators. The onsite standby diesel generators and permanent onsite 4 160 volt buses are physically separated.
No separation s required or provided for the 480 volt load centers or the supply cables for the system electrical
foads.

The CCS contanment penetrations and solation valves have been designed and arranged for conditions
anticipated during or after events to ensure functional operability, maintenance accessibility and plant recovery,
The design of the nonsafety-related portions of the CCS does not ensure functional operability, maintenance
access or support plant recovery tollowing design basis events. Maintenance accessibility is provided consistent
with the pump nonsafety-related functions and plant avinlability goals.

Except for the safety-related containment isolation functions, protection from internal hazards is neither required
or provided for the CCS.

Except for its contamnment isolation function, the CCS is not protected from natural phenomenon and is not
required to remain functional after a natural phenomenon, There is no requirement for CCS functionality after
72 hours following an event.

As a defense-in-depth system, the CCS is classitied as an AP6OO Class D system.  As discussed in SSAR
Subsection 3.2.2.6, this classification invokes industrial quality assurance and industry design standards.  The
portions of the CCS that pertorm the containment isolation function are classified as AP6OO Class B, As
discussed in SSAR Subsection 3.2.2.4, this classification invokes 10 CFR 50, Appendix B,

The extent of CCS nclusion in reliability assurance and maintenance programs is discussed in SSAR Subsection
3.2.2.60 tor Class D structures, systems and components. The Reliability Assurance Program is further described
in SSAR Section 16.2 and includes a discussion of the applicability to the nonsatety-related defense-in-depth
systems, which includes the CCS,

Except tor the containment isolation valves, the CCS does not have technical specification availability control
mechanisms (Le., limiting conditions for operation) nor allowable outage umes or surveillance requirements.
This system s not safety-related and not required for plant shutdown, and therefore not required to have
technical specifications.  The CCS function of supplying cooling tlow to the normal residual heat removal
system during reduced reactor coolant system inventory, midloop operations, is identified as an RTNSS-
significant function in Reference 4 10.120- 1. This reference also provides short-term availability recommendations
for the equipment used to support this function.

410.120-2 .
@ Westinghouse
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APGOO

ho Reference 410.120-1 provides recommended availability controls for those portions of the CCS that pertorm
RTNSS-significant functions during reduced reactor coolant inventory operations.

L Appropriate redundancy is provided such that the CCS can support normal operation and detense-in-depth
functions assuming a single active component fatlure,
Reference

410.120-1  WCAP-13856. AP60O Implementation of the Regulatory Treatment of Nonsafety-Related Systems
Process. September 1993,

SSAR Revision: NONE

Westinghouse 410.120-3
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Question 440 56

Provide a description of plant instrumentation designed to operate properly during shutdown and mid-loop
operations. The instrument accuracy, avalability, appropriateness of key parmmeters (RCS level, RCS tempera-
ture. and RHR svstem performance), and the intended monitoring ranges should be addressed for shutdowa
aperatnons,

Identify any deviations, and provide the technical bases and justification for these deviations, from the guidance
of NUREG-1449 (Page xii. Sections 6.6.1.1 and 7.3.3 of the report) that requests each plant to provide an
independent and diverse meais of accurately monitoning RCS water level, the capability to continuously monitor

decay heat removal system (DHR) when a DHR system s being used tor cooling the RCS, and visible and
audible indicatons of abnormal conditions i temperature, level, and DHR system performance (see also
(440,53, 440,55, Q440.58, Q440.71, and Q440.72),

Idemtity safety- and non-safety-related instruments used during shutdown operations.  For the safety-related
instruments, confirm that the instruments will be within the scope of environmental qualifications and guality
assurance criteria,  For non-safety-related instruments, provide a description of the quality assurance program
that will be wsed o provide instruments with accurate information in the expected ranges of shutdown
measurement that will enhance operator contidence in the instruiments, and the training program for operators
to understand and interpret data provided by the instrumients,

Response:

.

The following table includes the RCS and refated instrumentation that operaie during shutdown.  Instruiment
channel accuracy will be dependent on final intrument selection,

ﬁ m_—
Instrumentation Safety Number ol Approximate Comments
Descrption Class Channels Range
RCS Hot Leg Wide Range C i per hot leg | 0 - 700°F Available during shutdown operations
Temperature including mad-loop
RCS Cold Leg Wide £ 1 per cold leg | O - 7T00°F Available daring shutdown operations
Range Temperature except for mid-loop
Core Exit Thermocouples C 2 200 - 2200°F Availabie during shutdown operations
including mud-loop
RCS Wide Range Pressure - B () to 3300 psig Avatlable during shutdown operations
including mid-loop

W) Westinghouse
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Instrumentation Safety Number ol Approximate Comments
Descniption Class Channels Range
RCS Hot Leg Level Kk I per hot leg | Bottom of hot Avadlable during shutdown operations

leg 1o top of hot | including mid-loop

leg bend into

SG
Pressunizer Wide Range E | Top of Available during shutdown operations
Level pressurizer (o including mid-loop

bottom ot hot

leg
RCS Flow C 4 per cold feg | 0 - 120% Avatlable durtng RCP operation (RCS

temperature = 160°F)

Reactor Coolant Pump ¢ I per pump 0 - 1208 Available during RCP operation (RCS
Speed femperature > 160°F)
Reactor Coolant Pump ¢ 4 per pump HFF - 450rF Avatlable during RCP operation (RCS
Bearmg Temperdure temperature - 160°F)
Reactor Coolant Pump E 2 per pump Available dunng RCP operanion (RCS
Vibration temperature > 160°F)
Reactor Coolanm Pump E | per pump Avatlable during RCP operation (RCS
Stator Temperature temperature = 160°F)
RHR Pump Suction and D 4 0 - 900 psig Available during shutdown after the RNS is
Dichurge Pressure aligned
RHR Heat Exchanger Inlet D - 0 - 450 F Available during shutdown alter the RNS is
and Outlet Temperature aligned
RHR Pump Discharge D 2 0 < 30X} gpm Available during shutdown after the RNS s

Flow

aligned

b, The APGOO conforms to the

NUREG Guidance:

guidance of NUREG-1449 as tollows:

provide an ndependent and diverse means of accurately monttoring RCS water level,

440.56-2
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APGOD

AP6OO Conformance:

Independent hot leg level channels are avinlable to measure the level in each hot leg. In addition, independent
and diverse instrumentation are available to provide an indication of core cooling during mid-loop operations,
As shown in the aghove table, the AP600 provides diverse indication of core cooling via the core exit
thermocouples, the hot leg wide range temperature. hot leg level, and RNS flow and temperature.

The AP6) provides diverse means of core cooling during mid-loop.  The normal RHR system provides decay
heat removal dunng shutdown including mid-loop operaton. If the normal RHR system fals the passive core
coaling system provides safety-related core cooling, The passive core cooling system 18 operable during mid-
loop operations,  Since the AP6OO provides diverse means of core cooling, and provides diverse indication of
core cooling during shutdown (including mid-loop), diverse hot leg level indication is not required for the
APO,

As discussed in SSAR section 54.7.2.1, the AP60U normal RHR system has numerous design features that
significantly improve mid-loop operations.  The probability of losing the nommal RHR system due (o errors
ocurnng during mid-loop operations is reduced for the AP6OG,

NUREG Guidance:

provide _the capability to continuously moniior decay heat removal svsiem {DHR ) when a DHR system is being
ll\('«'/ Tor ("('/UIL‘ the f\'('.\w

APOOO Conformance:

As shown in the table above, instrumentation is provided to continuously monitor the normal RHR system as
well as the RCS to monitor decay heat removal,

NUREG Guidance:

‘provide. visible and audible indications of abnormai conditions in temperature, level, and DHR system
performance

AP6DU Confoarmance:

ROS temperature and level, and normal RHR temperatures and flow indication and alirms are provided n the
main control reom,

¢, Please sec the response to (a) regarding the safety classification of the instrumentation available during
shutdown. The environmental gqualiticanon of the safety-related nstrumentation accounts for the most severe

B : 440.56-3
&) westinghouse
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v

APGOO

environmental condinons applicable as provided in SSAR Appendix 3D, The nonsatety-related equipment class
D instrumentation is designed i accordance with the requirements of ASME NQA-1-1989 Edition through
NOA-Ih- 1991 Addenda.

SSAR Revision: NONI

440.56-4 ;
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Question 440 .162

The stafl reviewed EPRI's ALWR Utility Requirements Docament for passive plants and concluded that ALWR
designs should have o reactor vessel level indication system (RVLIS) o provide an unambiguous indication of
madequate core cooling, as reguired in TMI Action Ttem T1LF.2, and that cach ALWR PWR desizner should identity
system design and performance criteria, including the system’s potential accident management role and the resulting
severe environment it may be subjected to. The AP0 design does not have a RVLIS. Address conformance of
the AP6OGO design to this position,

Response:

The AP6OO provides the RVLIS functon with reactor vessel water level indication for a range spanning from the
bottom of the hot leg to approximately the clevation of the reactor vessel mating surface. This reactor vessel water
fevel indication complies with the requirements of TMI Action Ttem TLF.2 as a result of the AP60O design features,
actuation logic, and operator responses as described below,

BACKGROUND

TMI Action Ttem H.E.2 describes the requirements for plants 1o incorporate new instrumentation (0 monitor
inadequate core cooling.  The requirements of TMI Acton hem 1LF.2 are provided in Table 440.162-1. These
requirements resulted in current Westinghouse PWRs incorporating a reactor vessel level indication system (RVLIS)
that provides indication of reactor coolant system void fraction when the reactor coolant pumps are operating, and
reactor vessel water level when the reactor coolant pumps are tripped. This instrumentation was designed specifically
for PWRs that rely on operator action to trip the reactor coolant pumps following a LOCA.

Prior to TMIL the accepted philosophy tor PWRs was that during a LOCA, operation of the reactor coolant pumps,
il available, was always destrable in that they provided improved core cooling. However, during the TMI scenario,
the reactor coolant pumps continued to operate during a loss of coolant accident cansed by a stuck open pressurizer
PORY. Although pressurizer level remained migh (which was interpreted as an indication of adequate coolant
inventory), the continuous loss of reactor coolant and subsequent inadequate core cooling caused the reactor coolant
1o become highly voided. As long as the reactor coolant pumps continued to operate, core cooling was maintained.

However, eventoally the reactor coolamt pumps were tnipped, and due to the high void content in the coolant. the
water level dropped to below the top of the core causing core damage. Therefore, the RVLIS systems were designed
to provide the operators with an unambiguous indication of veid content in the reactor coolant when the reactor
coolant pumps are operating.  Void content indication is used 10 manuaily trip the reactor coolant pumps following
a LOCA, to avowd the possibility of core uncovery later during the event, if the RCPs were tripped when the coolant
was highly voided.

In current Westinghouse PWR's. RVLIS is also used to provide the measurement of reactor vessel level during a
LOCA event after the RCPs are tripped. For these plants, water level in the vessel is an indication of inadequate
core cooling and coolant iventory. This measurement s used o prioritize operator recovery actions, and is used
to mstruct the operator (o:

440.162-1
Westinghouse -
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< establish / recestablish satety injection flow,
manually depressurize the RCS,

AP REACTOR VESSEL LEVEL INDICATION

The AP6DO design complies with the requirements of TMI Action lem 1LF.2. The requirements for reactor vessel
level indication are provided by redundant. satety-related reactor vessel level instrumentation. As shown m SSAR
Figure 5.1-5, these instrument channels (LT-160 and LT-170) have one level tap that connects to the bottom of a
hot leg, and one level tap that connects to the top of the hot leg bend that connects o the steam generator,  Thas
mstrumentation is used o provide reactor vessel water level during an accident, and also is used to provide hot leg
level during shutdown operations including mid-loop.  This instrumentation provides indication of reactor vessel
water level tor a range spanning from the bottom of the hot leg o approximately the elevation of the reactor vesscl
mating sorface. This instrumentation is temperature compensated and provides accurate level measurement during
all modes of operation, This instrumentation complies with the requirements of TMI Action Ttem 1LF.2 as a result
of the AP6OO design features, actuation logic. and operator responses described below.

AT'600 Design Features:

Automatic Depressurization

The AP6IN passive safety-related systems operate in conjunction with automatic depressurization system (ADS)
valves that automaucally reduce the pressure tn the RCS in response to a loss of coolant acaident, Following a small
break LOCA, the AP60O core makeop tanks (CMTS) ingect water into the RCS.  Afier the CMTs have injected
approximately one-third of their inventory, the ADS valves receive a signal to open. The ADS valves are comprised
of tour stages of valves, three stages connected o the pressunizer and the tourth stage connected to the hot legs,
The first stage opens on the low CMT level signal, and the second and third stages open sequentially on a time
delay. The fourth stage ADS valves open when the CMTs are approaching empty. See SSAR Subsection 5.4.6 for
a deseription of the ADS valves,

Opening of the ADS valves will cause a significant disturbance of the water level in the RCS. Initially water and
steam will be discharged via the first three stages of ADS valves connected to the pressurizer. Water level in the
RCS will vary greatly during the transient, and water level will not be a reliable indication of inadequate core cooling
during ADS.  Eventually the CMTs will reach a low level and the fourth stage ADS valves connected to the hot
legs will open. This will reduce the pressure in the RCS sutficiently 1o enable gravity injection from the IRWST,
Once the fourth stage ADS valves wre opened and IRWST injection is established, the water level in the RCS will
remain at a relatively constant level, and 1its measurement will provide a rehiable indication.

assive RHR Heat Exchangers

The AP6OO passive RHR heat exchangers provide safety-related core cooling during accident events including loss
of heat sink accidents such as loss of normal feedwater and feedline break accidents. As described in the response
t0 RAL 440,126, the passive RHR heat exchangers provide sufficient core cooling during these events, even if RCS
subcooling s not mantained.  Unlike current plants that rely on the steam generators (in conjunction with safety-

440.162-2 .
Westinghouse
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related auxiliary feedwater pumps) that require RCS subcooling be maintained in the hot legs o ensure core cooling
during these events, the AP6UG relies on the passive RHR heat exchanger that provides sufficient core cooling
without requiring RCS subcooling, This climinates the need to use vessel head steam space mdication as a means
ol detecting a loss of RCS subcooling, Since passive core cooling does not require mamniaining subcooling. reactor
vessel level mdication above the matng surface 15 not an mdication of inadequate core cooling,

AP6N Protection and Safety Monttoring System Actuation Logic:

Automabie Reactor Coolant Putnp Trip

Fhe APOGOO does not require the operators 1o manually tnp the RCPs following a LOCA hecause of the automatic
trip of the RCPs on a safeguards actuation signal (e, CMT actuation). This eliminates the need for a RVLIS o
provide a safety-related measurement of coolant voud fraction to be used 10 manually trip the RCPs following a
sateguards actuation signal.  RCS subcooling iy continnously monntored and is determined by the safety-related
measurements of RCS pressure (wide range or pressurizer pressure) and RCS temperature (hot leg wide range.
narrow range, and core exat thermocouples).  The AP6OD instrumentation described provides an unambiguous
indhcation of inadequate core cooling and provides an advanced warning of an approach o madequate core cooling.

AP6OG Operator Responses:

In current PWRs, RVLIS 15 used to provide the measurement of reactor vessel level duning a LOCA event gter the
RCPs are tnipped. For these plants, water level in the vessel is anindication of inadequate core cooling and coolant
inventory.  This measurement s used to prioritize operator recovery actions, and is used o instruct the operator o
perforn the following actions:

- Estabhish / re-establish safety ingection How.
Manually depressunze the RCS,

The APGOD operator responses do not rely on reactor vessel level indication.  Operator actions are not reqaired to
establish salety imection flow or 1o depressurize the RCS,  Following a saleguards actuation, the operators will
monitor plant parameters that provide indication of successtul operation of the passive safety-related systems, These
parameters an:

PXS valve position indication (CMT, accumulator and IRWST discharge valves)
CMT water Jevel and temperature
IRWST level
RCS pressure, temperature
Reactor vessel water level
RCS core exat thermocouples
= ADS valve position indication

Upon actuation of the CMTs, the water temperature in the CMT will increase, and water level will eventually begin
to decrease. Eventually CMT level will be reduced and the operators will be alerted when ADS actuation is o occur

@ Westinghouse anobin k.
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Valve position indication of the safery injection discharge isolation valves will indicate that these valves have opened,
The operator will monitor these parameters 1o determine if the CMTs have been initiated.  If these parameters
indicate fatlure of the CMTs to actuate, the operator will manually actuate the CMTs. Failing this. the operators
would manuaily depressurize the RCS using the ADS valves

It the CMTs actuate but ADS fails to actuate when required, the operator will manually actuate the ADS valves.
The operator will have unambiguous indication that ADS is to occur, and unambiguous indication of its failure to
occur. The use of RVLIS for the AP6OO is not required 1o alen the operator to depressurize the RCS o mitigate
accidents.

Following a safeguards actuation signal, the operators are not required 1o perform manual operations on the passive
satety-related systems.  Operators will monitor the key parameters described above.  In addition, the operators will
control operation of the nonsafety-related CVS makeup pumps and RNS pumps 10 provide high pressure and low
pressure RCS makeup based on the instrumentation listed above, and the additional instrumentation provided with
cach system (RNS flow rate, CVS flow rate). The CVS makeup pumps will operate automatically based on
pressunizer water level. The RNS pumps wall be manuoally started upon a safegoards signal. In the event of a small
LOCA where the RCS pressure is not reduced immediately to below the RNS pump shut-off pressure, the RNS
pumps will operate on miniflow. As the pressure in the RCS s reduced (due to operation of the ADS) o helow the
RNS pump shut-off pressure, the RNS pumps will provide makeup flow via the direct vessel injection lines. For
these events, the operator wiil not rely on any RCS parameter (such as reactor vessel level, pressurizer level, RCS
pressured to start the RNS pumps and heat exchangers, but will use the safeguards actuation signal.

Following ADS., the water level in the vessel will be maintained within the range of the reactor vessel water level
instrumentation, A high level reading will be used to confirm adequate safety ingection and core cooling. A low
wiater level (below the range of the reactor vessel water level instrumentation), when combined with core exit
thermocouple readings, will provide an indication of madequate core cooling.

SUMMARY

The AP6ON has been designed 1o provide the operators with an unambiguous indication of inadequate core cooling
hefore, during, or after a loss of coolant accident. Indication of inadeguate core cooling is provided by the various
RCS mstrumentation such as hot leg and core exit temperature. Tadication of RCS inventory and reactor vessel level
are provided by the reactor vessel instrumentation,  Indication ot CS subcooling is provided by the RCS wide mnge
pressure and core exit temperature.  Indication of safety injection operation and ADS operation are provided by the
vanous parameters discussed above,  Therefore the AP6U0D design complies with the requirements of TMI Action
ltem ILF.2. Table 440.162-1 summanizes the comphiance of the AP6OO design with the ten requirements contained
i TMI Action ltem 11F.2

162-4
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Table 430.162-1 Summary of AP600 Compliance to TMI Action Ttem [LF.2

TMI Action ltem 11LF.2

B e e )
AP6OO Compliance

(1) Design of new instrumeniation showld provide an
unambiguous indication of inadequate core cooling
This may require new measurements or a synthesis
af existing measurements which meet desten criterta

-

(ttem /)

Indication of nadequate core cooling 1s provided by the
following parameters:

- Core exit and hot leg temperature

- Reactor vessel water level

- RCS wide range pressure

- Pressurizer level
In addition, the following mnstrumentation provides
indication of operation of the safety-related and
nonsatety-related svstems that perform core cooling:

- Safety-related valve positon indication

- CMT water level and temperature

- IRWST water level

- PRHR flow rate. temperature

- RNS flow rate temperature

- CVS flow rate

(2) This evaluaton s 1o include reactor-water-level
tndication

The APOO0O provides reactor vessel water level indication
tfrom the bottom of the hot leg to approximately the
mating surtace of the reactor vessel flange.

{(3) Licensees and applicants are required to provide the
necessary design analysis o support the proposed
final imstrumentation system for inadeguate core
cooling and 1o evaluate the merits of various
nstruments to monitor water level and e monitor
ather parameters indicative of core-cooling
conditions

The mstrumentation that monitors the plant paruneters
described above are designed and qualitied in accordance
with their safety classification as described in SSAR
section 7.5,

(4) The indicaton of inadequate core vooling must be
dnambiguous in that it should have the following
properues

a) I must indicate the existence of inadequate vore
cooling caused by various phenomena (1.¢. high-void
fraction-pumped flow as well as stagnant botl-off),
and,

b) 1t must not erroneouslty indicate inadequate core
cooling because of the presence of an unrelated
phenomenon

a)  High void fraction pumped flow is not an issue
because the AP6O0 RCPs are tnpped on a safeguards
actuation signal. RCS subcooling s determined by
the core exit thermocouples in conjunction with RCS
pressure. Stagnant boil-off s monitored with the
reacior vessel water level instrumentation,

by Unrela 2d phenomenon does not compromise the
indication of madequate core cooling.

Westinghouse
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TMI Action Ttem [LE.2

APGUO Compliance

(5)

The indicaton must give advanced warniny of the
approuch of inadequate core cooling

An advanced warning of inadequate core cooling is
provided by the instrumentation that monitors the
parameters described in (1).

(0)

The indication must covrr the full range from
normal aperauon o complete core uncovery, For
example, water-level instrumeniation may be chosen
to provide advanced warning of two-phase evel
drop 1o the top of the core and could be
supplemented by other indicators such as incore and
core-exti thermocouples provided thar the indicated
temperatures can be corvelated (0 provide indication
of the existence of inadeguate core cooling and to
infer the extent of core uncovery. Alternatively, full-
range level instrumeniation o the bottom of the core
may be emploved in conjunction with other diverse
indicators such as core-exit temperatures to preclude
misinterpretaton due o any inherent deficiencies or
inaceuwracies in the measurement system selected

thermacouples are provided and can be used to indicate
CONe Uncovery.

Reactor vessel water level provides an advanced warning
of two-phase Tevel drop 1o the top of the core. Core exit

i7) All instrumentation in the final inadequate core The instrumentation that monitors the parameters
cooling sysitem must be evaluated for conformance to | described in (1) are included in SSAR Table 7.5-1. The
Appendix A "Design and Qualification Criteria for instrumentation provided is designed m accordance with
Avcident Monitoring Instrumentation” as clarified or | thewr safety-related functions as described in SSAR
modified by the provisions of items 8 and 9 that Section 7.5.
follow. This Is a new requiremeni
440.162-6
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stgnals for display. seismic gualitication 15 not
reguired for the computer and associgied hardware
bevond the tsolator or input buffer at a location
accessible for maintenance following an accident
The single<failure criteria of item 2, Appendix A
need not apply 1o the channel bevond the isolation
device if u s designed to provide Y9% availability
with respect to functional capability for liquid-ltevel
display. The display and associated hardware
hevond the isolation device need not be Class 1E but
should be energized from a high-reliability power
source which is battery backed. The quality
assurance provisions cited in Appendix A, item 5,
need not apply to this portion of the instrumentation
This is a new requirement

T I T =
TMI Action Ttem [LE.2 AP6OO Compliance
&) Af a computer is provided to process liguid-level The instrumentation provided is designed in accordance

with their satety-related functions as described in SSAR
Section 7.5,

should be determuned by performing a human-fuctors

analysis taking into consideration

dy  the use of this informaiion by an operator
during both normal and abnormal plant
conditions

h) integration info emergency procedures

¢} dntegration into operator training, and

d) other alarms during emergency and need for
prioritization of alarms

91 tncore thermocouples located at the core exit or at The incore instrumentation is described in SSAR
discrete axial levels of the inadeguate core cooling Subsection 4.4.6.1. Core exit thennocouples are safety-
monitoring system and which are pare of the related as described,
maonitoring system should be evaluated for
conformity with Attachment, "Design and
Qualification Criteria for PWR Incore
Thermovouples,” which s a new requirement

10} The tvpes and locations of displavs and alarms The instrumentation provided 1o monitor inadequate core

cooling are displayed in the main control room, SSAR
Chapter 1K discusses the AP60O Human Factors
Engmeering.

Westinghouse
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APGOO

S8SAR Revision, SSAR subsection 1.9.3 will be modified as tollows;

(2)ixviti)  Inadequate Core Cooling Instrumentation
(NUREG 0737 Item 1LF.2)

“Provide instruments that provide in the cogrol room an unambiguous indication of inadequate core cooling, such
as primary coolant satwranon meters in PWRs, and a suitable combination of stgnals from indicators of coolant tevel
in the reaqctor vessel and in-core thermocouples tin PWRs and BWRs.”

AP6HO Response:

The APGOO reactor system includes istrumentation for detecting vouds in the reactor vessel head and other
reactor vessel mventory deficits that could lead to inadequate core cooling.,

The available instrumentation includes core subcooling margin monitors, core exit thermocouples. pressurizer
level indicators, reactor coolant system reactor vessel level, seactor coolant system-hot-leg-devel, and reactor coolant
pump sttus (motor current). Reactor vessel level indication is provided from a range in the vessel from the bottom
of the hot leg to approximately the reactor vessel mating flange via level instrumentation connecied to the hot legs.

Fhe APGO desigi does ol employ o teacton pressiie vessed fevel mstipmemtabion svstein, Fhe plant bas a
suinher o desien feaires Hit fike Hie Oecsrrence ob sastaiped vording h the feactor pressiie vessel diiiig
At pated Bansients ke by

The AP6OO features thai provide margin (o or indication of inadequate core cooling iclude the tollowing:

¢ A larger pressurizer than most corrent PWRs, with a pressurizer that 1s located above the reactor pressure vessel
heud

o No automatic power-operated relief valves

e An improved reactor vessel head venting capability

¢« A passive core cooling system

* A passive containment cooling system

o No dependence on ac power (o maintain adequate core and contaanment cooling
o Reactor coolant system hot leg level instrumentation

e Improved reactor system instrumentation

440.162-8
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¢ A core subcooling monitor

See Sections 6.1 and 7.8 for addivonal information.

SSAR Table 7.5-1 will be moditied as tollows:

Table 7.5-1 (Sheet 3 of 12)

Post-Accident Monitoring System

TR
o
fif1

APGOO

Range Type Qualification Number of QDPs
Varlable Status {ategory Instruments  Power Indication Remarks
Envieonmental  Seisinc Required Supply (Note 2)
(Nate 1)
Starup feed (- 1000 0, K2 Harsh Yes | pump 1] Yes
water flow g
Startup feed Open N2 None Notn I valve Non- 11 i
water control Closed
valve statos
Contatment Sto 10 M, C2 Harsh/Mild Yes ! 1t Yes Lowcated outside
eSS Py 13, 42 (Note 4) contmnment
Contanment ERTS Ul Harsh Yas { 1 Yes
prossure (ox 180 (Note 4
tended range) g
Contamnment -t By, L Harsh Yes pd It Yes Diverse meastire
area rachation K | A L Ldmvision meni samphing
(high range)
Reactor vassel DH00% K2, RY HarshNone YesNone it b 1 Non Yoslve

hot leg  water
levelbior lag
Waket boved

Westinghouse
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SSAR Table 7.5-5 will be modified as follows;
Table 7.5-5

Summary of Type B Variables

Function Variable Type/
Monitored Category

Reactivity control Neutron Hux Bl
Control rod position B3

Boric acid concentration B3

Reactor coolan! system imtegrity RCS pressure Bl
WR Th Bl

WR Teod Bl

Reactor coolant mventory control Pressunizer level Bi
Pressurizer reference leg temperature Bl

Reactor vessel-hot leg water level B3

Reactor core cooling Core exit temperature Bl
RCS subcooling Bl

WR Thy B2

i, e 5

“R Teold B2

RCS pressare B2

Reactor vessel-hot leg water level B2

Heat sink maumntenance IRWST water level Bl
PRHR f(low Bi

PRHR ontlet temperature Bi

PCS storage tank water level Bl

Passtve contaanment cooling flow Bl

Continment environment Containment pressure Bl
Contamnment area gh range radhiaton Bl

Contargment waier level Bi

Hydrogen concentration Bi

440.162-10 ,
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APGOO

Question 440 219

Based on the PRA, in the cvent trees for steam line break or stuck open secondary rehief valve, the PRHRS
alone is not safficient, and RCS makeup is necded.  Is there any analysis that demonstrates that the inventory s
or is not sufticient o support PRHRS operation?

Response

The event trees require core makeup tanks or chemical volume and control system operation to provide reactor
coolant system boration and not tor reactor coolant system makenp, SSAR Subsection 15.1.5 provides the
analysas that indicates that the core makeup tank injection is sufficient for boration during a steam line break
with conservitive assumptons

SGAR Revision: NONE

PRA Revision. NONE

. 440.219-1
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Question 440,225

In the LOOP event wee of the PRA, with PRHRS operation successtul, the sequences are terminated
successtully. PRHR operation will cause a low pressurizer pressure signal that will actuate the CMT. How does
the CMT operation affect PRHR? Will the ADS be actuated due to low CMT level? 1s it possible to meach the
ADS actuation setpoint without fosing RCS inventory? What does the operator need to do regarding the
operation of the CMT and the ADS?

Response

The core makeup tanks, i the short erm (approximately one hour), act i conunction with the passive residual
heat removal heat exchanger to remove the sensible heat and the decay heat from the reactor coolant system,
The core makeup tank mjection stops once the core makeup tanks becomes heated.

During @ loss of offsite power event, automatic depressurization system actuation does not result as a
consequence of passive residual heat removal system operation. During such events, the core makeup tanks
remain essentially full of water and theretore the low core mukeup tank water level setpoint tor actuating the
automatic depressurization system is not reached. Refer to the response 10 RAL 440.203 and 1o the steam line

break analysis provided in section 4.1 of Reference 440.225-1,

No operator action s required to actuate the core makeap tanks or to prevent automatic depressurization system
actuation during this event.

References:
440.225-1  AP6OO Design Change Description Report, February 15, 1994
SSAR Revision: NONE

PRA Revision: NONE

@ Mg 440.225-1
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Question 440 228

There are many sequences in the event trees of the PRA that transfer 10 the medium-break LOCA event trees
with a stuck open pressurizer safety valve. How does the CMT work with stuck open pressurizer safety vaives
(PSV)? Does the phenomenology of madverient opemung of a PSV ditter from a cold leg medium-break LOCA
analyzed i the PRA success criteria analyses?

Response

A stuck open pressurizer safety valve results in a low pressurizer pressure. In the design as it existed at the time
of PRA Rev. O, this would cause the CMT/Pressurizer line to close. The pressurizer pressure balance line has
been deleted from the design | as docomented i Reference 440.225-1, The core makeup tanks operate with the
cold leg balance line. If the cold leg is filled, then the water recirculates.  If voiding occurs in the cold leg, then
the core makeup tanks drun, with steam displacement. There 1s no interaction between the pressurizer and the
core makeup tanks,

The phenomenology of inadvertent pressurizer safety valve opeming differs from that of the cold leg medium-
hreak LOCA, but is less limiting.  For the inadvertent pressurizer safety valve opening, depressurization would
occur with less reactor coolant mass loss, As o result, there would be more peak ¢lad temperature margin than
shown i the cold leg medium-break LOCA analyzed in the PRA success criteria analysis.

Reterence

440.2258-1  The AP6(0 Design Change Description Report dated June 30, 1994

SSAR Revision. NONE

PRA Revision: NONE

N , 440.228-1
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Question 440 231

Describe how de-bhoration during plant startup s done, m erms of the hneup of equipment n suppiying
unborated water and discharging borated water. What is the flow rate and boron concentration in the flow paths?!
How 1s this process controlled? How long does it take? What is the effect of a LOOP on this mode of
operation”  For the boron dilution scenano due o restart of RC pumps following a LOOP discussed in Section
F.4.7.3 of the PRA, determine the amount of unborated water that can be injected. and the reactivity effect it has
on the reactor, taking into considerntion the possibility of mixing of the unborated water with reactor coolant.

Response

The chemical and volume control system (CVS) makeup pumps are operated o supply demineralized water (o
the RCS so the boron concentration an be reduced to the level required for criticality during plant startup. The
makeup pump suction is aligned to the demineralized water system and the makeup pumps provide unborated
water (at approximately 100 gpm) to the RCS.  The makeup pumps continue to provide demineralized water
until the RCS boron concentration is reduced to the calculated level. Effluent being removed from the RCS is
routed from the CVS puatication loop to the WLS as the unborated makeup is provided by the makeup pumps.

Deboranon during plant startup is performed as described in PRA Subsection F.4.7.3.. The operator switches
control of the makeup from the automatic makeup mode 10 the dilute mode and stants the CVS makeup pumps.
The operator selects a calculated amount of makeup and sets the makeap pump flowrate, The makeup pumps
run automatically o supply demineralized water o the RCS. Dilution from RCS refueling shutdown
concentration to the beginning of life, hot tull power, no xenon operating concentration lasts about 2 to 4 hours,

The AP60O chemical and volume control system s designed to address a potential rapid boron dilution scenario
in the event of a loss of power to the two CVS remotely-operated demineralized water system isolation valves
and the CVS makeup pumps. This is discussed in the response 10 RAL 440,54, When power 1s interrupted, the
unborated water source 18 isolated and the CVS makeup pump suction s astomatically aligned to the boric acid
tank. It the CVS makeup pumps are restarted following a power interruption, borated (greater than 4000 ppm)
water will be injected 1o the RCS.

Refer o the responses 1o RAILs 440,120, 440,122 and 440,54 for related discussions,

SSAR Revision NONE

w o 440.231-1
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Question 440 239

During a drained maintenance, what kind of wide range level mstrumentation is available? Does it need a
standpipe system that is used for current PWRs?  Without it, how s the RCS level determined during drain
Il( wn!

Response
The AP6OO hot leg level and pressunizer wade range level are avalable during dramed mantenance. No
standpipe system as required. This is discussed in SSAR Subsection §4.7.2.1. See the response to RAT 440.240)

for o related discussion

SSAR Revision: NONE

. 440.239-1
@ Westinghouse



NRC REQUEST FOR ADDITIONAL INFORMATION

Question 440 240

In the shutdown PRA. the time avalable o restore offsite power 1s taken to be 1.5 or 2 hours based on the ume
to core uncovery. This implies that the RNS pumps can operate with saturated RCS coolant. Is this correct!

Response

The APGOO nornal residual heat removal pumps are designed o mininize cavitation. The plant piping Livout
configuration (such as piping elevations and routing) and the avalable and required pump net positive suction
head Characteristics allow the normal residuad heat removal pumps to be started and operated at their full design
flow rtes. with saturation condiions i the reactor coolant system (assoctated with botling in the reactor vessel).

SSAR Revision

SSAR Subsection §.4.7 will be revised as tollows;

$4.7.2.1 Design Features Addressing Mid-loop Operations

The tollowing is & summary of the specific AP6U0O design features that address Generie Letter «GL) Xx-17
regarding mid-loop operations,

Loap Piping Offset - As described in Subsection $.3.4.1 the reactor coolant system hot legs and cold legs are
offset, This results in the level o which the hot feg must be draned n order 1o tacilitate venting of the steam
generators for nozzle dam wsertion is much higher than traditional designs. The reactor coolant system must be
dramed 10 a level which is sufficient to provide a vent path from the pressurizer 1o the steam generators, This s
nominally 80 percent level i the hot leg, which provides the vent path required.  Furthermore, this loop piping
oftset allows a reactor coolant pump o be replaced without removing a full core.

Step-noz le Connection - The normal residual heat removal system employs a step-nozzle connection 1o the
reactor coolant system hot leg, The step-nozzle connection has two etfects on mid-loop operation. One etfect s
to substantially lower the RCS hot leg level at which a vortex occurs in the residual heat removal pump suction
line due 1o the lower flid velocity in the hot leg nozzle. This increases the margin from the nominal mid-loop
level to the level where air entrainment o the pump suction begins.

Another etfect of the step-nozzle 1s that. o a vortex should oceur. the maximum air entranment into the
pump suction has been shown experimentally 10 be no greater than § percent. This level of air ingestion will
make wir binding much less hkely.

No RHR Throtling During Mid-toop - The normal residual heat removal pumps are designed o minimize
cavitation. The plant piping layout configuration (such as piping elevations and routing) and the available and
required pump net positive suction head characteristics allow the normal residual heat removal pumps 1o he
started and operated at their ful) design flow rates, with saturation conditions in the reactor coolant system

Westinghouse ol
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(assoctated with boiling in the reactor vessel). The nonnal residual beat removal system s designed 10 operate
without the need for throttling the residual heat removal control valve when the level i the reactor cootant
system is reduced 10 a mid-loop level. The normal residual heat removal svstem 1s readily restored after a
temporary loss of decay heat removal during mid-loop operations,

Ao RMBA-broitbingAdurinp-Maddoop — The voriish fesidual b Ferovab svaterit 4y destgped o operate withont
Hhet e Hor throthing - the resiial-heat femoval contiol vabve shien the Jevel th the fedcion B R AT I T O
Feckoesd doa and-Joop devel

Self-venting Suction Line - The residual heat removal pump suction line 1s stoped continuously upward trom the
pump to the reactor coolant system hot leg with no local high points. This chiminates potential problems with
refilling the pump suction iine following a residual heat removid pump tnp caused by excessive r entnaniment.
With the self-venting suction line. the Tine wall retill and the pumps can be umnediately restarted once an
adequate level in the hot leg is re-established.

Hot Leg Level Instrumentation - The APGN reactor coolant system contans level mstrumentation i each hot
leg with a readout in the main control room. In addition, the wide-range pressurizer level mnstrumentation used
during cold plant operations 1s expanded 1o the bottom of the hot Jegs. This provides a continuous level
indication in the main control room, from the normal level in the pressurizer 1o the range of the two narrow-
ange hot leg level instrumentation. This reactor coolant system level instrumentation provides an accurate
readout of reactor coolant system level in the control room.  Alarms are also provided 1o alert the operator when
the reactor coolant system hot leg level is approaching a low level Tl H RO OB PROV e e sectife
postebestit o Feactor -conkipt-sysiem Jevel 1 the-control oo Adarin ake sl provided soalert-the opefsior whea
the seacton coolant-svstem- level s approsching adowtevel.  Furthenmore. the solation valves in the line used 1o
drain the reactor coolamt system are interlocked 1o close on a fow reactor coolant system level during shutdown
operations. Those operations required dunng mid-loop are performed by the operator in the main control room,
The level monitoring and control teatures significantly improve the rehability ot the APHOO dunng mud-loop
operghons

Reactor Vessel Qutlet Temperature - Reactor coalant system hot leg wide range temperature insiruments are
provided i each hot Jeg. The onentation of the wide range thermowell-mounted resistance temperature detectorns
enable measurement of the reactor coolant Nud 1 the hot leg draned mantenance operations. in addition, at
least two incore thermocouple channels are available 1o directly measure the core exit temperature dunng
midioop residual heat removal operation. These two thermocouple channels are associated with separate
electrical divisions,

ADS Valves - The automatic depressurization system first-. second-. and third-stage valves, connected to the top
of the pressurizer, are open whenever the core makeup tanks are tocked during shutdown conditions while the
reactor vessel upper internals are w place. This provides a vent flow path (o preclude pressurization of the
reactor coolant system during shutdown conditions when decay heat removal is lost. This also allows the -
containment refucling water storage tank (o automatically provide mpection flow if 1t is actuated on o sustained
loss of decay heat removal,

440.240-2
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Administrative controls reguire contarnment wategrity during midloop operation,  In addition. the capabiity 10
restore contamment integnity during shutdown conditions is provided. The containment equipment hatches are
equipped with guide rails that allow reinstallation of the hatches in about six hours, with a loss of nonsalety-
related ac power sources, to re-establish contanment integrity.  The contaimment design also includes penetra-
tons for temporary cables and hoses necded Tor shutdown operations. These penetratons are solated 0 an
CMCrgency

In addinon to these design features, appropriate procedures are defined 1o gude and direct the operator in
the proper conduct of midioop operation and o mid in dentifying and correcting abnormal conditions thit might
occur duning shutdown operabons

: 440.240-
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Question 440 241

For hot and cold shutdown conditions, what 15 the condition of the reactor at 2 hours after a loss of the RNS?
What 18 the system pressure during this 2 hours” It appears that the only reliel valve available 1s the one in the
RNS. A bubble will torm in the vessel while coolant is spilled out of the RNS rehet valve. Can the RNS
withstand the expected pressure?  What is the flow path and flow rate 1o the RNS rehief valve? How does this
flow atfect the operation of PRHRS? When is the operator expected to actuate the PRHRS? Wil the PRHR
HXs be drained at some time? What about the SG tubes? In this scenario. will the bubble in the vessel prevent
CMT injection and ADS actuation? It some of the systems have to be manually actuated. what is the
information that tells the operator (o do so? How much time does the operator have o perform the actions?

Response:

The Toss of RNS trom hot shutdown or cold shutdowr conditions is addressed in Section 3.2 of Reference
44024 1-1. As described i reference 44024141, the conditions in the RCS two hours after a loss of the RNS
are scenario dependent. For this event, the RCS pressure would increase 1o the set pressure of the RNS reliet
valve,  The resulting loss of mventory would result in automatic actuation of the CMTs and PRHR heat
exchanger on low pressurizer level. It the RNS relief valve tailed to open the pressurizer sufety valves are
available 10 provide overpressure protection for the RCS,

As descnibed in SSAR Subsection 5.4.7.2.2, the RNS 18 designed o an ultimate rupture strength of full RCS
pressure. Following this loss of RNS cooling, the PRHR heat exchangers, and the RNS reliet valve would himit
the pressure in the RCS. In addition, operator action could be taken 1o solate the RNS. which would stop the
loss of reactor coolant out the RNS rehief valve.

As described 1in SSAR Subsection 54,7, the RNS relief valve s attached to the RNS suction line connected to an
RCS hot leg.  As specified in SSAR Table §.4-17. the RNS relief valve flow rate 18 555 gpm at a set pressure o
S63 psig

The response 0 RAT 440.218 discusses the operation of the PRHR heat exchanger during transients where the
RCS inventory is reduced.  During this event. the PRHR is automatically actuated on low pressurizer level,

The PRHR HX and the steam generator tubes will remain full due 1o the operation of the CMTs. A bubble in
the reactor vessel head will not prevent operstion of the PRHR or the CMTs, The passive safety-related systems
are automancally actuated for this scenano,

Reterences:

440.241-1  WCAP-13793, "AP6OO System / Event Matrix." June 1994,

SSAR Revision. NONE

440.241-1
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Response Revision 1

Question 460.1

In accordance with Sections 11.2 "Liquid Waste Management Systems” (Section [11.2.C) and 11.3 "Gaseous Waste
Management Systems” (Section [l 2.b) of the SRP, the staff uses reactor coolant fission product source terms
corresponding to | percent failed fuel as the basis for determining the design adequacy of the liquid and gaseous
radwaste systems for processing the liquid and gaseous radwastes at design basis fission product levels. In view
of the above practice, either justify the 0.25 percent failed fuel design basis used in Section 11.1.1.1 and
Tables 11.1-1, 11.1-2 and 11.3-4 of the SSAR or revise the subject SSAR section and tables to be consistent with
1 percent failed fuel (Sections 1.1 and 11.3).

NRC Comment (from letter of May 12, 1994) on the original response:

The staff believes that the shielding criterion is not a valid basis. Evaluation findings in SRP 11.3 does refer to 1%
FF. The EPRI Requirements Document for Passive Reactors also uses 1% FF for radwaste systems design and
demonstration of subject compliance. Tables 11.2-7 and 11.3-4 of the SSAR should be revised to demonstrate
subject compliance for effluent concentrations in unrestricted areas. Effluent concentrations can be based on annual

average.

Response:

The use of | percent failed fuel as the basis for the evaluation of design adequacy for the AP600 radwaste systems
15 inappropriate since the AP600 design basis is 0.25 percent fuel defects. The 0.25 percent fuel defect level is the
basis for radiation shielding design (see SSAR Subsection 12.2.1.1) and is also the basis for the Technical
Specification limits for primary coolant activity (see Technical Specification basis discussion B 3 4.10), Selection
of 0.25 percent fuel defects is consistent with the guidance provided in Section 12.2 of the SRP; additionally,
operating plant experience indicates that extremely low fuel defect levels would be expected, far below the 0.25
percent value selected as the AP600 design basis,

The SRP guidance that is referred to in this question is that of the Review Procedures, where it is stated that review
of the waste treatment systems is to include determination of “the system capability to process wastes at design basis
fission product leakage levels, i.e., from | percent of the fuel-producing power in a PWR." The direction to use
I percent fuel defects for the design basis fission product leakage level is a presumption that the design basis is 1
percent fuel defects. While this may be true historically. it is not correct for the AP600. Operation of the AP600
with fuel defect levels in excess of 0.25 percent is outside the AP600 design basis,

The use of 0.25 percent fuel defects remains a valid design basis for the AP600 since operation of the plant is to
be restricted to fuel defect levels no greater than this, However Tables 11.2-8 and 11.3-4 will be revised to include
consideration of operation with a fuel defect level of 1.0 percent, consistent with the historical guidance provided
in Regulatory Guide 1.70, Revision 3 and Sections 11.2 and 11.3 of the Standard Review Plan,

! 1)1
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Response Revision 1

Revision of SSAR Tables 11.2-8 and 11.3-4 to reflect consideration of 1.0 percent fuel defects will be provided in
Revision 2 of the SSAR. The tables will reflect both the design basis fuel defect limit of 0.25 percent and the
beyond-design-basis assumption of 1.0 percent fuel defects.

SSAR Revision: Revision of Tables 11.2-8 and 11.3-4 will be included in Revision 2 of the SSAR.

460.1(R1)-2
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Response Revision 1

Question 460.2

Correct or clarify the following information obtained from the identified tables in the SSAR relating to secondary
coolant concentration (Sections 11.1 and 11.2):

Tables 11.1-4 and 11.1-7: Total steam generator (SG) blowdown flowrate - 4.2 x 10 [b/hr
Table 11.2-6: Total SG blowdown flowrate - 8.4 x 10° Ib/hr
Response:

The range of blowdown flow for the AP600 is from a minimum of 8.4 x 10° Ib/hr to a maximum of 8.4 x 10 Ih/hr.
The use of the midpoint value of 4.2 x 10° Ib/hr is appropriate to both analyses.

The GALE code analysis will be rerun using a total SG blowdown flowrate of 4.2 x 10 Ib/hr. The results of this
reanalysis will be provided in Revision 2 of the SSAR. At that time, Table 11.2-6 will also be revised to reflect
the change in assumed blowdown flowrate.

SSAR Revision: Revision of Table 11.2-6 will be included in Revision 2 of the SSAR.

460.2(R1)1
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Response Revision 1

Question 460,14

Clarify whether the steam generator blowdown system and component cooling water (CCW) radiation monitors
provide any automatic control features. 1f not, indicate for what essential purpose these monitors are provided (e.g.,
manual actions to isolate the affected CCW loop or tr rminate SG blowdown on detection of high radiation by the
subject monitor) (Section 11.5).

Respornise: (Revision 1)

Radiation monitors are provided on the compouent cooling system (CCS) for detection of radiological leakages into
the CCS. This feature is described in SSAR Subsection 9.2.2.7. With this detection, the CCS may be manually
isolated and leaks repaired.

The steam generator blowdown system (BDS) contains a radiation monitor for detection of radioactivity. When pre-
settevels-ob-the radioactivity is ase detected in BDS, an operator remotely actuates a smanval-divession valve 1o
directs BDS fluid to the liquid radwaste system (WLS) for processing as contaminated water. The BDS radiation
monitor is located downstream of the BDS dermineralizers. The diversion of BDS water to the WLS is an abnormal
event as the result of exhaustion of the BDS ion exchange resin, inadvertant bypass of the demineralizers or
significant primary to secondary leak. Automatic isolation, if high levels of radiation are detected, is provided
through the system’s blowdown control valve and an automatic isolation valve located upstream of the system’s heat
exchangers. Refer to SSAR Subsection 10.4.8 on BDS.

SSAR Revision: NONE
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Response Revision 1

Question 620.36

Who pertormed, or is performing, the verification and vabdation activities (for Phases 1 and 2) discussed in
Section 188 of the SSAR? What are their roles (i.e, how did they perform these activities)? What is the process
used W accomplish them (p. PIX.R-21, Figure 15.8.2-5)?

Response: (Revision 1)

Evaluanons 16 and 17 described in SSAR Section 188 provide a high level description of the human factors
verification and validation activities that will be performed for the AP600 M-MIS. These two evaluations correspond
to Element 10 - Human Factors Verification and Validation, of the draft Human Factors Engineering Program Review
Madel for Advanced Nuclear Power Plants, dated January 25, 1994,

A detatled implementation plan for human factors veritication and validation will be provided 1o support completion
of the APGOO man-machine mterface system ITAAC, Refer to revision 2 of the response to RAT 620.51,

The human factors verification and validation will be performed by a multi-disciplinary team that will include human
factors specialists, M-MIS designers, and staff from the systems engineering, procedures development, training, and
probahitistic sk assessment.

Fhe verbe ation apd sabidation sobvibies described i the SSAR aie bee comdiicted by aomtbedisciphingey eain
et tncbiedes By than pie e sterbac e desgn spocithistsbros the - Man-Machine Desien gioupat NATH with
Cxbersive expeRence e desisiatig cotpritertzed systeiis and displiays lor Nuclear Power Pl control roon
apphcation: amnd 23 spectabists - human taciors apphed poavchology and cognitive engineerng Hrom the Human
Suiences gronp ab the Weshinehouse Setenceapd-echiolog v Cepter: These bwo-groups afe primisfily fesponsible doi

the desieie and mnplementishon of the MoMES veibicaton-and- vabidation plan. b peetosing their work tiey bive
Access btk SOpport bror i biple sonrces obexpertiae ictpding personnel with-expertse e APOLO sysiem vl

L&l eppiearins APOUO procodures developiment APOOL framning development: and APGOO- buman +ehiabihity
arbalys b aied probabibistic sk assessinent

Fhe vertheation and vabidation plan descrbed i the SSAR was pripiariby developed by sial drom the Human
Scrsees gonp s the Westinghonse Sorenoe aid Techrobosy Center, who have exdensive exporoioe e anbysis and
seadebing of Nuclear Power Plant ¢NPR operstor perlormaiee th eiersenctos, baiian rebabiity apibysisand the
GeredOpIeIt oF g progiaiis dikd decisien b 1o SHPPOREOPersion cosiibive pertorang e,

Hhe process that they ased to devedop the verrbcation apd vabidation plan s suriarsed sohematioally we SSAR
Biepre B8 28 aned the accompaiang teat i SSAR Subsecthon 135 240 Briethy s set of miagor Babian perhonnnce
pstien that eed 1o be-evidhisted as part-oF the APOUO verhication and validation was adentibied (Phase 1 Boreach
Pastie i set ok veribcabion and vididation tests s then debiied 4o estabhish that the APGDO MOMIES supports the
Bbtth postorbainee fegitiesionis <Phase 200 b devedoping the Verhioabion amd Vahdation plan the Hian Soenees
sronp drew heaviby on D the Risiptssen todel of operator decisionsnaking as extended by Weshnshouse: 29 thew
cw i epreal Feseare b and prodeding oF PP Opesaton portoriamoe e emersenoies tie sonroes of copiibive derands
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aneh potential bor-buan erior Sthe genveal Hothai Facton hemture - cloding rocont resihis o relatod sadiistres
on the ity associred with ew atomation aid display lechiologies te 0 experiotce 1 He arcrskl wdisiey ).

Fhe vepbication ad vahidistion phas seacrated by the Hitan Sciences gronp wi then subjected 1o soveral feview
Atk pevasion cyees tinthchided citioabanput o the Man- Machipe desien sronp:-the AROGUU- LA desien pioup:
Atk the ARG anagemicnt leat. Hhe stoches specibiod i the veribication aid vabidativon pln widl be snplemented
by o sl disciplinagy deme that will shchide stab from the Westinghoose ST Hian Sciences eroup-who will
provide techieab expertbwe i destgi-and - atabvsin o the evalbstion tests: sttt fom-the NATD Man-Machine group
who wall be gesporsible for the desien ol the MOMIES compatenized displava. alarms and proveduses 1o be ised
the VAV testns and stiadh o the procediies developsmeit s and probabihistic Fisk assesstiont groaps. who
wth provide dechiioal grndiioe i desteig tostscenafios. procedires. and drainhe sateiiabs 10 be tsed 1 the V&V
ey

SSAR Revision: NONE
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Question 620.48

Exactly how does the alarm system meet the requirements of the SPDS? Where is the SPDS function located in the
control room?  Does it meet all the requirements for SPDS as specified in NUREG-0737, Supplement 1 and

amplified i NUREG-1342 ("A Status Report Regarding Industry Implementation of Safety Parameter Display -

Systems,” 1989) (Section 189226, p, PIRY-6)!

Response: (Revision 1)

Our postbieny svith regard to e SPDS 4i the APOGOL control oo i the saiie as that feviewed by the NRO {or the
SP S0 or Advaiced Pressirized Wides Reactor CAPWER D a e dade FORO 0 This posttion. i s a<dervabive ol
the SPDS design activity that Westinghouse subiiticd tor NRC feview - the carly 19RO S and- which received - an
SER on the goneric oF Aoi-phait spectbic desasi ascted s the SSAR . Our posthion i that the seed for an SPDS
prereably an pidiciment agaiastthe perforiance of the alarm svsters ab Thiee Made Isband L 2 dunme the March,
P20 gncadent. Phat mdictibent, s stiprdated an NUREG-O6UG, wig pested thist-better pertormanice of the alasm sy stem
conled have been bad dipme the TME 2 ncident o the abarms bad boet beter orgamzed (aromid the concept of
Copbeal Sabety buctions bad catseobloct telabonships been o clearby presented. had teweer alapmns been
presentod taepresiaie and abstiact detimbed abaie o more chearly show the current overall state of the plant ~

prowesaensad show b s anthog basdion the plant & processes devisbig Hom thed e xpected normial stikes prnor

o e bl 1

The Westpmehouse AWARE Svadem which by the brasis bor the APGOU abaris svster dees bl ob these . with one
tessigen Phis odel provides the srapping 1o the Crricad Satety Fanchions. The namber of alafi messapes
prreseried dothe operatons s vasty fodidoed By iy o giiesiie schesie based apon the Lser Bohavior/Decision
Mahaing proded (e messasion ake formed 1o apswer the duestions ahie Frogre 186 130 po PAG 200 aind guened as
s the Lot Behavior/Docision Makin thodebs aind the nost argent are provided the miost sabient preseatabion spice
Brtsedd wpont an i hie prioithizabion sohetite that s asai promaiiby Based upon the “goalsneans (e
Bebuvior/Doc s Manthe b iended

Fhe aotable exception. as was noted i the NRECsoview - of the SP-U0 i e fack that an alars system 5 0ok b
ithop presentabion svstesr B By A tessage s preseited when o setpodt s feached obbor o Duyeng-the
Feview o dhe BP0 the NREC aoted dhat dhe control board CRT displays abso b oosed apon the ey
Hehavior/Becion Mahiig odel did provide the amsdog preseitation of the plant proce state and 1y aghly
contchisted it the alari presobtabion so thal th combinabion. the alasm system and the disp oy sa slem ogether
achieved e srent oF the SPDS dedutenenis. This v the obective-of Wesbinghouse wath thom owe plant desiges,
W beedthiat the pegusrciesis of the crentby stand adone back- b devices need 1o beexamimed o part of the okl
Facfiironents o the desisie ol the MoMES and iptesited i s complete sense o the appropritie jxoetions of the M-
MIS - aot el as stand-abone devicos: —nchided 4 this overall aptegrtion eHortfor - the - AR6DU giethe - SPDPS
ENLIREG-O0686 ) regurements the-By-Passed - and tpoperble StausIndication-System (Reg - Guide 1475 and Post-
Avotdest Monto, o0 System-cReg. Cande 1473
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Safety Parameter Display System

The following information provides information to address the integration of the Safety Parameter Display System
function in the AP600 main control room,

SSAR Subsection 18.9.2 states that there will not be a stand-alone Safety Parameter Display System (SPDS), and
that the regulatory requirements will be met by "integrating” the requirements into the design requirements for the
alarm and display systems, The following explains the approach o meeting the regulatory requirements for a Safety
Parameter Display System (SPDS) by addressing the requirements individually and showing how they are met in
the main control room design.

Three documents comprise the regulatory requirements for a Safety Parameter Display System. These are:
I.) NUREG-0696, Functional Critenia for Emergency Response Facilities, Feb, 19K1,

2. NUREG-0737-SUP-NI, Clanfication of TMI Action Plan Requirements. Supplement Nuomber |
Reguirements for Emergency Response Capabihity, Jan. 1983, and

3) Generic Letter No. 89-06, TASK ACTION PLAN ITEM LD.2 - SAFETY PARAMETER DISPLAY
SYSTEM - 10 CFR 50.,54(f), April 12, 1989,

Supplement | to NUREG-0737 establishes the regulatory requirements for SPDS, therefore NUREG 1342 is not
addressed.

The checklist enclosed in Generic Letter 89-06 supersedes, lor the regulatory acceptability of an SPDS, the
acceptance criteria established in NUREG-0835, Specific Acceptance Criteria Keyed to NUREG-0696.

The functional criteria for SPDS are discussed in Secvon § of NUREG-0696 and the discussion in NUREG-0737.
Supplement 1 does not supersede these criteria, but references them.

One of the criteria found in Section § is the need for human-factors engineering in the design of the SPDS.
Westinghouse intends to reduce the number of individual computerized operator support systems reqaired for the
AP0 control room operators, This will be accomplished by incorporating the requirements for the SPDS into the
design requirements for the APGOO M-MIS, specifically in those portions of the system that produce and display the
process abnormality messages (1e.alanm messages) and the process graphical Visual Display Unit (VDU) displays.

As noted in Section 4.1.a of NUREG-0737 Supplement 1, " the principle purpose and function of the SPDS is o
aid the control room personnel during abnormal and emergency conditions in determining the safety status of the

This can be particularly important during anticipated transients and the initial phase of an accident.” Since the main
intended use s during process abnormalitics, particularly severe abnormalities, ve.. relatively rare ocourrences,
human-factors engineering suggests that the operators will find that the use of data acquisition habits acquiced and
buiit durmg the normal operation of the plant will be the most successtul. This suggests that a system in the control
room that only varics its output during abnormalities may require a shift in mental focus and in data acquisition
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habits and subsequent analysis. A more effective means for conveying the safety state of the plant is to provide an
environment for normal operation that employs the SPDS required principles for data synthesis, concentration and
display. This eavironment 1s operational over the range ol plant conditions specilied by the SPDS requirements, as
well as during normal operations, This 1s the AP600O approach to SPDS.

Also, the first paragraph of Section 5.1 of NUREG-06Y6 states: "The primary function of the SPDS is to aid the
operator in the rapid detection of abnommal operation conditions.” This means that the SPDS must be able to aid the
operator in detecting subsequent equipment failures and subsequent process degradation in and during the context
of terminating and mitigating the consequences of an inital abnormality. This need for addressing subsequent failures
leads to an SPDS design that includes the instrumentation required for the main control room.  The operator-
ierface 1o the plant s inproved by integrating SPDS requirements into the overall M-MIS design to avoid the need
for another system that is uscful only infrequently.

The following is an item-by-item response to the checklist found in NRC Generic Letter No. 89-06. The checklist
assumes that the SPDS has been designed, built and in operation at the plant for some period of time. There are some
items in the checklist that are not applicable. In such instances, the APOUO response 15 "Not Applicable”,

1.0 GENERAL DESCRIPTION

i1 Plant Name: APGIX)

1.2 Who!What organization developed the original version of the SPDS software implemented at your site?
Westinghouse
1.3 If the SPDS software has undergone significant modification (i.e., mare than 25 perceni of software replaced

or modified) since original implementation, ist the organization performing the modification
Not Applicable
14 What is the hardware host on which the current SPDS software is implemented?

Westinghouse will ¢valuate the available hardware at the time of plant purchase, Sec Chapter 7 of the
APGDD SSAR,

P How many towl CPUs are accessible by the SPDS software on the computer system described in the
previous question”

See Chapter 7 of the AP6O0O SSAR. The relevant CPUSs are  those that drive or provide data for the alarm
system (the Wall Panel Information System) and the process graphical displays shown on the workstation
VDUs.

1.6 What iy the approximate MIPS rating of all the CPUSs counted above?

@ Westinghouse 620.48R1-3
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The AP6OO M-MIS equipment architecture as showe i Chapter 7 of the AP600O SSAR is a distributed
network architecture employing an array of layered data highways designed to support through-pat of
process data and command instructions. Due to this distributed nature, MIPS is not a meaningtul term.
Sufficient distributed resources will be made available to meet system performance requirements, The data
processing regquirements are highly distributed. permitting the AP600 M-MIS to take advantage of “parallel
processing”. This means that several data processing tasks are done sunultancously rather than in series, as
is the case with a centralized computer architecture.

If SPDS does not run on a single computer system, provide the following information for the minority
parameter set provided by a second computer system. For example, a freguent occurrence of this case is
where a separate but adjacent compuier terminal provides radiological parameters.

The AP60O M-MIS equipment architecture as shown in Chapter 7 of the AP600 SSAR is a distributed
network architecture which does not have a primary or secondary computer. It is task oriented. Different
CPUs do different tasks, providing results 1o others or (o VDUSs through the network.

Manufacturer.

See Chapter 7 of the AP6OO SSAR.

Maodel Number

See Chapter 7 of the AP600 SSAR.

List parameters provided
(on the second system)

The distributed equipment architecture of the AP600 M-MIS supports a distributed computing approach (o
the allocation of computational tasks. The process parameter data base is distributed throughout the System
with no one or even two CPUs containing or holding the entire data base at one tine.

Are significant changes in hardware or software planned in the next two years?

See item L4, above,

PARAMETER SELECTION

This section is divided into two parts: the safety functions. and the paramerters used to depict each safety
function

List the title of the Plant-specific safety function(s) displayed on vour SPDS that is (are) equivalent to the
safety function in Supplement | to NUREG-0737,
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The presentation of process data through the abnormality (alarm) messages on the Wall Panel Information
System and through the VDU graphical displays is organized around the five safety functions noted in the
checklist as wtems 2.1.1 through 2.1.5. The only exception is item 2.1.2, Core Cooling and Heat Removal,
Because the controls and automatic control systems are designed around directly measurable parameters such
as ROS temperature, RCS water mass inventory, RCS pressure, RCS circulation. steam generator water
level, RHR flow, and RHR heat exchanger delta-temperature, the safety functions will be defined at this
tevel, Aggregating or synthesizing these into a single function of core cooling and heat removal increases
operator mental work Joad. For example, if an abnormality which degrades this function occurs, then the
operator must mentally determine which of the sensed variables, or control loops, must be adjusted in order
to correct the problem (an issue of conteol/display integration - see the opening paragraph of Section 5.0
of the Generie Letter checklist),

The AP6OG M-MIS will support the operator activity of situation assessment or process state identification,
at the same level of abstraction as the control devices with which the operators can take corrective action.
There is no core cooling and heat removal switch available on the AP600 workstations, only (emperature,
pressure, level, and flow, Westinghouse is lowering the level of abstraction for the presentation of the
process data relative to this safety function. The level of abstraction that Westinghouse is using for
describing the AP600 process functions is the fourth level shown in Fig, 18.6-18.

The other safety functions have a much closer connection to their sensed/controlled variables and require
fewer of them than does the Core Coolirg and Heat Removal tunction. The mental workload in translating,
interpreting or transforming degradations in the safety function into procedural or corrective actions is
reduced.

FParameters Selected 1o Display Each Safety Function

The purpose of this section is ta specify a list of parameters used (o depict cach of the five safety functions
identified in Suppiement 1 to NUREG-0737, Lists of parameters that have been found acceptable (o NRC
through previous SPDN post-implementation reviews have been provided. One list of parameters applies to
pressurized water reactors in general, and the other list applies (o boiling water reactors.

The AP600 M-MIS includes the display of the variables that depict each of the five safety functions as
listed in SSAR Table 7.5-5

Detailed Parvameter Questions

Are containment isolatton demand signals input 10 SPDS (e.g., PWR - Phase AB Isolation Demand
Signal ..)?

Yes, Engineered safety features actuation signals (reactor trip, safety imjection initiation, containment
isolation) are signals that are available for display within the AP600 M-MIS,

Does the SPDS use actual containment isolation valve position as an input to monitor successful isolation”
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Yes, tor all remotely-operated containment isolation valves.

PISPLAY OF SAFETY FUNCTIONS

31 Does the SPDS provide the status of all five safety functions on one display page”
Yes

1.2 Are the individual parameters that support the safery funcrions grouped by safery function?
Yes,

3.3 is the status of all five safety functions afways displaved on the SPDS?
Yes, using the alarm management system,

4.0 RELIABLE DISPLAY

4.1 Is the SPDS hosted on the same computer system as the plant process computer?
Yes
If NO. does the SPDS computer receive some ¢f the computer point inputs from the process computer”
Not apphicable

42 List location of accessiblete.g., keyboards) devices capable of changing SPDS data
The design includes the capability 1o build password or key-lock accessibility on nearly every pant of the
M-MIS database (see Chapter 7 of the AP60G M-MIS). In addition, the system carries and displays data
quality on each picce of data in the system. The data quality scheme is capable of including a data quality
that 1s appropriate tor "MANUALLY ENTERED" data, il needed,

4.3 Are SPDS hardware availabitity data documented?
No, such data s not available.

44 Are the SPDS computer points included in the rowtine instrument loop surveillance?
Yes. The instroments that are necessary o support the SPDS functions are included in the M-MIS
maintenance surveillance,

4.5 What percentage of software verification and validation has been completed”

620.48R1-6
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4.6

4.7

4.8

49

5.0

5.1

-,

See WCAP-14080, "AP600 Instrumentation and Control Software Description,”

Have changes to the SPDS host computer and software been maintained under a formal Software/Hardware
Change Request (or equivalent) system?

See WCAP-14080, "AP600O Instrumentation and Control Software Descripaon,”

How frequently does the SPDS display invalid or erroneous information”

Not Applicable.

How frequently have any of the critical safety functions been in a false alarm condition?

Not Applicable.

Does the SEDS display valid parameter information during adverse containment conditions?

Yes, for data denved from qualified sensors.

HUMAN FACTORS

Human factors in the context of SPDS design includes the usefulness of the technical information displayed
on the screen to users and their performance during emergency operations. Human factors also includes

display design technigues, such as labeling, displey layowt, and controlidisplay integration.

This section provides a sample af the kinds of questions to be asked to help determine the degree 1o which
the SPDS incorporates accepied human facters principles.

Who is the prime user of the SPDS?

SPDS data and data display organization me available to the entire conirol room staff,

Since the AP6O0) M-MIS design philosophy is an extension of that dictated by the SPDS requirements,
particularly in the application of human factors, the plam process data organization and techprigues of
presentation (o each of the users complies with the SPDS requirements. There are anticipated to be some
differences in the absuraction level and plant scope of the data presentations to the Shift Supervisor, Shift
Technical Advisor or Operators,

Are All SPDS conrrols located at the SPDS workstatior?

Yes.

Is all SPDS-related information physically displaved such that the information can clearly be read from the
SPDS user's typical position”
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Yes.
54 How are SPDS displays accessed?
On the workstation CRTs using a cursor
5.5 Does the SPDS consistently respond to user commands in less than 10 seconds”?
Yes
5.6 Does the SPDS sampling rate for parameters maich the display update rate for those parameter”
Yes.
5.7 Are all parameter units of measure displaved on SPDS consistent with the units of measure included in the
Emergency Operanng Procedures’?
Yes.
5K Are all parameter labels and abbreviations consistent with the labels and abbreviations included in the
emergency operating procedures?
Yes.
59 Is any of the displayed information in a form that requires transforpetion or calcidation”
No,
620.48R -8
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5.10

541

5.2

5.14

5.8

6.0

6,1

Are the high-and low-level seipoints consistent with hard-wired parameter instrumentation and reactor
protection system setpoints”

Yes, the high- and low-level setpoints are consistent with the reactor protection systemn setpoints and any
hardwired parameter mstromentation setpoints. The intent is not 1o have hardwired instrumentation,

Does SPDS display high-and low-level setpoints’?
¥Yes,

Are the SPDS calculated values such as subcooling margin, consistent with calcwlated values on the plant
process computer?

Yus.

Are all parameter units of measure displaved on SPDS consistent with the hard-wired instrumentation”
Yes, see ttem 5.10.

Are all parameter labels and abbreviation consistent with hard-wired instrument labels and abbreviations?”
Yes, see item 5.10.

Were the technical basis for software specifications verified with plami-specific data (for example, hear-up
and cool-down limits, variable steam generator setpoints and high and low level alarm setpoints)?

Yes.

List LERs written as a result of SPDS software problems

Not applicable.

TRAINING

Does the simulator training include training in the use of the SPDS?
Yes.

How long is format classroom wraining for SPDS users?

Since the SPDS requirements are fully integrated into the APS0O control room resources, training along the
lines described in Section 1899 of the APO00O SSAR is tramning that 15 applicable 1o the SPDS functions.
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6.3 Is there periodic requalification training for SPDS?
Yes, see SSAR Subsection 1899,

6.4 When are SPDS users given training regarding the relatonship of the parameters to the plant safety
functions”

See item 6.2 above,

7.0 ELECTRICAL ISOLATION

7.1 What isolation devices are currently used’
See SSAR Chapter 7,

7.2 Are these devices the same ones that were originally installed and approved by NRC?
Not applicable.

Bypassed and Inoperable Status Indication

The following discnssion addresses each of the criteria contained in the four paragraphs of Section C of U, 8. Alomic
Energy Commission Regulatory Guide 1,47, Bypassed and Inoperable Status Indication for Nuclear Power Plant
Safety Systems, May 1973,

Position C.1 Adnunisirative procedures should be supplemented by a svstem that automatically indicates at the
svstem level the bypass or deliberately induced inoperability of the protection system and the
svstems actuated or contralled by the protection system

APGOO design: The bypassed or deliberately-induced inoperability of equipment is displaved in both the
abnormality messages of the AP60O M-MIS alarm system and in the graphic representations of
equipment state and system functions in the process displays.

There are two aspects of the AP6OO M-MIS design that work together to provide this
capability, First, the distributed M-MIS hardwaie and software architecture is designed so
that data s shared by all users. The intent of this sharing is to improve the coordination
and communication of plant personnel and to maximize the cost effective use of
computational resources within the M-MIS. This means, for example, that within the
APOOO M-MIS archintecture, the switching and tagging (S&T) center makes available for
use in other workstations the data related 1o equipment outage due o testing and
maintenance, This 15 a general rule, not confined to equipment that s safety-related. This
data is then incorporated in the APAO0O M-MIS control room displays and alarm messages,
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Posttion C.2

AP6X) design:

Position C.3

APOOO desigin:

Second, the general organizanon of data presentation (Le.. process displays and
abnormality messages) ts based on the concept of plant process functions, This concept
is realized in the AP600 M-MIS design process i the form of the Function Based Task
Analysis. By organizing the presentation of plant data around plant process functions, the
impact of disabled or degraded equipment is reflected on and linked directly 1o the
purposes of that equipment. A plant system definition does not necessarily reflect the
equipment’s purpase or 1t may only represent one ol s many purposes.

The AP6OO M-MIS shares data so that change of state in equipment that is the result of
the switching and tagging operation is available for use in the displays and the alarm
messages. The presentavon of process data 15 organized aronnd the concept of plant
process functions so that the operator can better understand the operational consequences
of  equipment degradation. failure and reconfiguration, This is true for the equipment
monitored by the M-MIS, not just the safety-related equipment.

Uhe indicating svstem of C.1. above should also be activated automatically by the bypassing or
deliberately induced inoperability of any auxiliary or supporting system that effectively bypasses
or renders inoperable the protection system and the systems actuated or controlled by the
profecuon sysiem,

As noted in the response to C.1., above, this kind of operation is mherent in the operation and
performance of the AP600O M-MIS. Changes in the availability of equipment, systems, and system
purpose are displayed through the alarm system abnormality messages and the graphical process
displays.

Automatic indication in accordance with C.1. and C.2. above should be provided in the control
room for each bypass or deliberately induced inoperable status rhat mieets all of the following
conditions.

a. Renders inoperable any redundant portion of the protection system, systems
actuated or controlled by the protection system, and auxiliary or supporting
systemy that must be operable for the protection system and the systems it
actuates to perform their safety-related functions,

b Is expecied to occur more frequendy than once per year; and
& fs expected to occur when the affected system is normally required 1o be
operable

AP6ON M-MIS design includes instrumentation of the safety-related equipment (o a level that meets
these requirements. This is also required in order to meet the Reg. Guide 1.97 (Post-Accident
Monitoring ) requirements. For auxiliary, supporting systems. and other nonsafety-realted equipment,
manual entry of equipment state data into the AP600 M-MIS will be done at the switching and
tagging center.
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Position C 4

AP6IN) design

Manual capability should exist in the control room to activate cach system-level indicater provided
in accardance with C 1. abave

Since the requirements of C. 1 above, are an integral part of the design. operation and performance
of the APAOO M-MIS . there 18 no separate display or analysis capability 10 be manually activated.
The data gathering and display processing necessary to meet this requirernent 1s always operational.

SSAR Ravision: NONE
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