GE Nuclear Energy

April 26, 1993 Docket No. STN 52-001

Chet Poslusny, Senior Project Manager

Standardization Project Directorate

Associate Directorate for Advanced Reactors
and License Renewal

Office of the Nuclear Reactor Regulation

Subject: Submittal Supporting Accelerated ABWR Review Schedule - Tier 1/ITAAC:
Submittal of Revised Material from the January 11 through January 21, 1993
and March 8 through March 12, 1993 GE/NRC Meetings

Dear Chet:

Enclosed are revised versions of the ABWR Tier 1 ITAAC material that was reviewed during
the January 11 through January 21 and March 8 through March 12, 1993, GE/NRC meetings.
The attached Tier 1 entries reflect a) changes io the design descriptions and ITAAC tables as a
result of the punch list items identified during the meetings; b) restructuring of the system
entries so as 1o give (1o the extent practical) consistent system-to-system treatment of technical
issues; ¢) changes that maximize use of standardized entries for issues that appear repetitively in
multiple systems. Also enclosed are written dispositions of the punch list items {rom the January
and March meetings.

The enclosed material also includes preliminary versions of the Instrument Setpoint
Methodology and Equipment Qualification entries in Section 3.4 I&C. The complete revised
version of Section 3.4 will be included with the next Tier 1 submittal which is currently scheduled
for 5-21-93. Tom Boyce has details of the proposed schedules for phased submittal of the
ABWR Tier 1 material.

GE believes the enclosed material reflects the agreements that were developed during the
January and March meetings. The system entries have undergone fairly extensive restructuring
because of the reasons noted above, but GE does not believe that there are any substantive
technical changes.
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The staff is requested to review the enclosed material. If necessary, GE personnel will be happy
to meet with staff members to explain the changes that have been incorporated -- and to answer
any questions the staff may have.

Sincerely,
(;ﬁ- ,('Q ; ‘?,v'
U

Jack Fox
Advanced Reactor Programs

cc: Tom Boyce (NRC)
Norman Fletcher (DOE)
Tony James (GE)
Roy Louison (GE)
Norm Hackford (GE)
Joe Quirk (GE)
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ABWR Design Document

1.1 Definitions

4/20/93

The following definitions apply 10 1erms used in the Design Descriptions and
associated ITAAC

Acceptance Criteria means the performance, physical condition, or analysis
result for a structure, system, or component that demonstrates the Design
Commitment is met.

Analysis means a calculaton, mathematical computation, or engineerning or
technical evaluation. Engineering or technical evaluations could include, but
are not limited 10, comparnisons with operating experience or design of similar
SITUCTUres, sysiems, or COmponents.

As-built means the physical properties of a structure, system, or component
following the completion of its installation or construction activities at its final
location at the plant site.

Basic Configuration (for a Building) mcans the building arrangement of
structural features (e.g., floors, ceilings, walls, columns, and doorways) and of
structures, systems, or components which are specified in the building Design
Description.

Basic Configuration (for a System) means the functional arrangement of
structures, svstems, and components specified in the Design Description, and
verifications for that system as specified in Section 1.2,

Containment mcans the Primary Containment System, unless explicitly stated
otherwise.

Design Commitment means that portion of the Design Description that is
verified by ITAAC,

Design Description means that portion of the design that is certified.

Division (for electrical systems/ equipment ) is the designation apphed 10 a given
safety-related system or set of components which are physically, electrically, and
functionally independent from other redundant sets of components.

Division (for mechanical systems /equipment ) 1s the designation applied 10 a
specific set of safety-related components within a system.

Inspect or Inspection means visual observations, physical examinations, or
review of records based on visual observation or physical examination that
compare the structure, system, or component condition to one or more Design
Commitments. Examples include walkdowns, configuration checks,
measurements of dimensions, and non-destructive examinations.
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Test means the actuation or operation, or establishment of specified conditons,

l

o evaluate the performance or integrity of as-built structures, svstems, or
components, unless explicithy stated otherwise

l
I
Tvpe Test means a test on one or more sample components of the same type and

manufacturer 1w qualify other components of that same type and manufacturer.
A type test is not a test of the as-built structures, sysiems, or components.

4/20/93 -2- 11
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1.2 General Provisions

The following general provisions are applicable 1o the Design Descniptions and
associated ITAAC:

Verifications for Basic Configuration for Systems

Verifications for Basic Configuration of systems include and are limited to
inspection of the system functional arrangement and the following inspections,
tests, and analyses:

(1)

(3)

Inspections, including non<destructive examination (NDE), of the as-
built, pressure boundary welds for ASME Code Class 1,2, or 3
components identified in the Design Description 1o demonstrate that
the requirements of ASME Code Section 11 for the quality of pressure
boundary welds are met.

Tests, or tests and analyses, of the Seismic Category I mechanical and
electrical equipment (including connected instrumentation and
controls) identified in the Design Description, including associated
anchorage, 1o demonstrate that the equipment is qualified to withstand
design basis dynamic loads without loss of its safety function.

Tests, or tests and analyses, of the Class 1E electrical equipment
wdentified in the Design Description (or on accompanying figures) to
demonstrate that it is qualified to withstand the environmental
conditions that would exist dunng and following a design basis accident
without loss of its safety function for the time needed 1o be functional.
These environmental conditions, as applicable to the bounding design
basis accident(s), are as follows: expected time-dependent temperature
and pressure profiles, humidity, chemical effects, radiation, aging,
submergence, and their synergistic effects which have a significant
effect on equipment performance. As used in this paragraph, the term
“Class 1E electrical equipment” constitutes the equipment itself,
connected instrumentation and controls, connected electrical
components (such as cabling. wiring, and terminations), and the
lubricants necessary to support performance of the safety functions of
the Class 1E electrical components identified in the Design Description,
to the extent such equipment is not located in a mild environment
during or following a design basis accident.

Electrical equipment environmental qualification shall be
demonstrated through analysis of the environmental conditions that
would exist in the location of the equipment during and following a
design basis accident and through a determination that the equipment
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is qualified 1o withstand those conditions for the time needed 10 be
funcuonal. This determinanon may be demonstrated by

(a) Testing of an identcal tem of equipment under identical or
similar conditions with a supporting analysis to show that the
equipment is qualified; or

(b) Tesung of a similar nem of equipment under identical or similar
conditions with a supporting analysis to show that the equipmeni
1s qualilied; or

(c)  Expenience with identical or similar equipment under identical or
similar conditions with supporting analysis to show that the
equipment is qualified; or

(d) Analysis in combination with parual tvpe test data that supports
the analytical assumpuons and condlusions to show that the
equipment is qualified.

{(4) Tests or type tests of active safety-related Motor-Operated Valves
(MOV's) idenufied in the Design Description 1o demonstrate that the
MOVs are quabfied to perform their safety functions unde: design basis
differential pressure, system pressure, fluid temperature, ambient
temperature, minunum voltage, and minimum and/or maximum
stroke umes.

Treatment of Individual items

The absence of any discussion or depiction of an item in the Design Description
or accompanying figures shall not be construed as prohibiting a licensee from
utilizing such an item, unless it would prevent an item from performing its safety
funcuions as discussed or depicted in the Design Description or accompanying
figures.

V'hen the term “operate.” “operates,” or “operation” is used with respect 1o an
item discussed in the Acceptance Critenia, it refers to the actuation and running
of the item. When the term “exist,” “exists,” or “existence” is used with respect 1o
an item discussed in the Acceptance Criteria, it means that the item is present
and meets the Design Description.

Implementation of ITAAC

Inspections, Tests, Analyses, and Acceptance Criteria (ITAAC) are provided in
tables with the following three«column format;

inspections,
Design Commitment Tests Analyses Acceptance Criteria
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Each Design Commitment in the left-hand column of the ITAAC wables has an
associated Inspections, Tests, or Analvses (ITA) requirement specified in the
middle column of the tables. The idenuficauon of a separate ITA entry for each
Design Commitment shall not be construed to require that separate inspections,
tests, or analyses must be performed for each Design Commitment. Instead, the
acuvines associated with more than one ITA entry may be combined, and a
single inspection, test, or analysis may be sufficient 1o implement more than one
ITA entry.

An ITA may be performed by the licensee of the plant, or by its authorized
vendors, contractors, or consultants, Furthermore, an ITA may be performed by
more than a single individual or group, may be implemented through discrete
activities separated by time, and may be performed at any time prior to fuel load
(including before issuance of the Combined Operating License for those ITAAC
that do not necessarily pertain 1o asanstalled equipment). Additionally, an ITA
may be performed as part of the activities that are required 1o be performed
under 10CFR Part 50 (including, for example, the Quality Assurance (QA)
program required under Appendix B 10 Part 50); therefore, an ITA need not be
performed as a separate or discrete actiwty.

Discussion of Matters Related to Operations

In some cases. the Design Descriptions in this document refer to matters that
relate 10 operation, such as normal valve or breaker alignment during normal
operation modes. Such discussions are provided solely to place the Design
Description provisions in context (e.g., 10 explain automatic features for
opening or closing valves or breakers upon off-normal conditions). Such
discussions shall not be construed as requiring operators during operation 1o
take any particular action (e.g., 10 maintain valves or breakers in a particular
position during normal operation).

interpretation of Figures

In many but not all cases, the Design Descriptions in Section 2 include one or
more Figures. The Figures may represent a funcuonal diagram, general
structural representation, or other general illustration. For 1&C systems, the
Figures also represent aspects of the relevant logic of the system or part of the
system. Unless specified explicitly, these Figures are not indicative of the scale,
location, dimensions, shape, or spatial relationships of as-built structures,
systems, and components. In particular, the as-built attributes of structures,
systems, and components may vary from the auributes depicted on these Figures,
provided that those safety functions discussed in the Design Description
pertaining to the Figure are not adversely affected.
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2.1.2 Nuclear Boiler System

4/23/93

Design Description

General System Description
The primary funcuons of the Nuclcar Boiler System (NBS) are:

(1) To delver steam from the Reactor Pressure Vessel (RPV) 10 the Main
Steam (MS)System,

(2) To provide containment isolation of the Main Steam Lines (MSLs),

(%) To denver feedwater from the Condensate, Feedwater, and Air
Extraction {CFDWA) Svsiem o the RPV,

(4) To provide overpressure protectuon of the Reactor Coolant Pressure
Boundary (RCPB),

(5) To provide automatic depressurization of the RPV in the event of a loss-
of<coolant accident (LOCA) where the RPV does not depressurize
rapidly and the high pressure makeup systems fail to adequately
maintain the water level in the RPV, and

(6) To provide instrumentation to monitor the drywell pressure and RPV
pressure, metal temperature, and water level.

Figures 2.1.2a, 2.1.2b, 2.1.2¢, 2.1.2d, and 2.1.2¢ show the basic system
configuration ands scope. Figure 2.1 21 shows the NBS control interfaces.

The NBS equipment shown on Figures 2.1.2a,2.1.2b, 2.1.2¢, 2.1.2d, and 2.1.2¢
is classified as safetv-related except for the non-nuclear-safety (NNS) part of the
MSL drains, equipment associated with the power actuated relief mode of the
SRVs, the SRV discharge pipe temperature sensors, and the non-safety-related
instruments shown on Figure 2.1 2e.

Main Steam Lines

The MSLs direct steam from the RPV to the MS System. The NBS contains only
the portion of the MSLs from their connection to the RPV to the boundary with
the MS System, which occurs at the seismic interface located downstream of the
outboard main steam isolation valves (MSIVs). Figures 2.1.2a and 2.1.2b show
the general configuration of the MSLs and the MSL drain lines. The MSL drain
lines provide a flow path for the MSIV lcakage during an accident.

The combined volume of the steam lines, from the RPV to the main steam

turbine stop valves and turbine bypass valves, is greater than or equal to 113.2
3

m”.

= 212
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Each MSL has a flow limiter. The MSL flow hmater consists of a flow restricting
venturi which is located in each RPV MSL outlet nozzle. The restrictor limits the
coolant blowdown rate from the RPV in the event a MSL break occurs outside
the containment to a flow rate equal 10 or less than 200% of rated steam flow at
72.1 kg/cm? g upstream pressure. The throat diameter of the MSL flow limiters
is not greater than 355 mm.

The preumatic-operated valve in the MSL drain line shown in Figure 2.1.2b
opens, if exther electric power to the valves actuating solenoid is lost, or
pneumatic pressure to the valve 1s lost.

The MSLs and the MSL drain lines are located in the drywell and the steam
tunnel.

Main Steam Isolation Valves

Two isolation valves are located in a horizontal run of cach of the four main
steam lines: one valve 1s inside of the drywell, and the other is near the outside
of the primary containment pressure boundary.

The MSIV closing ume is equal to or greater than 3 seconds and less than or
equal 10 4.5 seconds when Ny or air is admitted to the MSIV actuator. When all
the MSIVs are closed, the combined leakage through the MSIVs for all four
MSLs is less than or equal to 66.1 liter per minuic at 20°C and one atmosphere
absolute pressure.

The MSIV's primary actuauon mechanism for opening and closing is pncumatic.
Springs close the MSIV if pneumatic pressure to the MSIV actuator is lost.

Feedwater Lines

The Feedwater (FW) lines direct Feedwater from the CFDWA System to the RPV.
The NBS contains only the portion of the FW lines from the seismic interface
located upstream of the Motor-Operated Valves (MOVs) 1o their connections 1o
the RPV. Figure 2.1.2¢ shows the portion of the FW lines within the NBS.

Isolation of each feedwater line is accomplished by two containment isolation
valves consisting of one check valve inside the drywell and one positive closing
check valve outside the containment. The FW line isolation check valves are
qualified to withstand a FW line break outside containment. The feedwater line
upstream of the outboard isolation valve contains a MOV, and a seismic interface
restraint.

Safety/Relief Valves

The Safety/Relief Valves (SRVs) are located on the MSLs between the RPV and
the inboard MSIV. These valves protect against overpressurization of the RCPB.
Figures 2.1 2a, 2.1.2b and 2.1.2d show the general configuration of the SRV,
and the SRV discharge lines.

212
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The rated capacity of the pressurc-rchieving devices is sufficient to prevent a rise
in pressure within the RPV of more than 110% of the design pressure (96.7 kg/
cm*gauge) for design basis events.

The SRV discharge lines are sized so that crniucal flow conditions occurs through
the valve. Each SRV has its own discharge line. The SRV discharge lines
terminate at quenchers located below the surface of suppression pool.

The SRV provide three main protection functions:

(1) Overpressure safety operation: The valves function as spring loaded
safety valves and open 10 prevent RCPB overpressurization. The valves
are sclf-actuated by inlet steam pressure.

The following table idenufies the SRV spring set pressures and flow
capacities. The opening ume for the SRV, from the time the pressure
exceeds the valve set pressure to the time the valve is fully open, is less
than or equal 10 0.3 scconds.

Set Pressures and Capacities

SRVs Number* Nameplate ASME Rated Capacity  Used For
of Valves  Spring Set Pressure at 103% Spring Set ADS
(kg/cng )t Pressure (kg/hr
each)l
J.P 2 80.8 395,000
B.G.M.S 4 81.5 399,000
DEKU 4 R2.2 402,000
CHNT 4 829 406,000 X
AFLR 4 B3.6 409,000 X

* Eight of the SRV serve in the automatic depressurization system function

1t Spring set pressure tolerances as permitted by the ASME Boiler and Pressure Vesse! Code, Section
i

1 Minimum capacity per the ASME Boller and Pressure Vesse!, Section il

(2) Overpressure relief operation: The valves are opened using a
pneumatc actuator upon receipt of an automatic or manually initiated
signal.

For overpressure relief valve operation (power-actuated mode), reactor
vessel pressure sensors generate a high pressure trip signal which is used
to initiate opening the SRVs. Valve opening is initiated when an

4/23/83 -3- 212
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electrical signal is received at the solenoid valve associated with power
actuated relief (Figure 2.1.2d).

The SRV pneumatic operator is so arranged that, if it malfunctions, it
does not prevent the SEV from opening when steam inlet pressure
reaches the spring hift setpoint.

(3)  Automauc Depressurizaton System (ADS) operation: The ADS valves
open automatically or manually in the power actuated mode during a
loss-of-<coolant accident (LOCA). Eight of the eighteen SRV are
designated as ADS valves and are capable of operaung from either ADS
LOCA logic or overpressure relief logic signals. The above table
identifies the ADS SRVs.

The ADS accumulator capacity can open the SRV with the drywell
pressure at design pressure following failure of the pneumauc supply to
the accumulator.

The SRVs can be operated individually in the power-actuated mode by remote
manual switches Jocated in the main control room. They are provided with
position sensors which provide positive indication of SRV disk/stem position.

Automatic Depressurization System

As shown in Figure 2.1 2, the NBS system channel measurements are provided
for the SSLC for signal processing, setpoint comparisons, and generating trip
signals. Except for the pump running permissive, the SSLC uses a two-out-offour
voting logic for ADS initiation. The ADS logic is automatically initiated when a
Jow reactor water level signal is present. If the RPV low water level signal is
present concurrently with high drywell pressure signal. both the main ADS umer
(less than or equal 10 29 seconds) and the high drywell pressure bypass umer
(less than or equal to 8 minutes) are initiated. Absent a concurrent high drywell
pressure signal, only the ADS high drywell pressure bypass timer 1s iniuated.
Upon the ume out of the ADS high drywell pressure bypass imer, concurrent
with RPV low water level signal, the main ADS umer is initiated, if not already
initiated. The main timer continues to completion and times out only in the
continued presence of an RPV low water level signal. Upon time out of the main
ADS timer, concurrent with positive indication by pump discharge pressure of at
least one RHR or one HPCF pump running, the ADS function is initiated.

Signals from all four divisions for low reactor water level and high drywell
pressure and Division I control logic signal actuate one set of pilots, and sensors
from all four divisions for low reactor water and high drywell pressure and
Division 11 control logic signal actuate the second set of pilots, either of which
initiates the opening of the ADS SRVs.

PELY - I VS e e
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ADS ininanon is accomplished by redundant tnp channels arranged in two
dmisionally separated logics that contral two separate solenoid-operated
pneumatic pilots on each ADS SRV, Either pilot can operate the ADS valve.
These pilots control the pneumatic pressure applied by the accumulators and
the High Pressure Nitrogen Gas Supply (HPIN) Svstem. The DC power for the
logic is obtained from the Safety Svsiem Logic and Control (SSLC) Division |
and I1.

For anticipated transient without scram (ATWS) mitigation, the ADS has an
automatic and manual inhibit of the automanc ADS initation. Automatic
initiation of ADS is mhibiied unless there is a comcident low reactor water level
signal and an average power range monitors (APRMs) downscale signal. There
arc main control room switches [or the manual inhibit of automatic initation of

ADS.

The ADS can also be initnated manually. On a manual initaton signal,
concurrent with positive mdication of at least one RHR or one HPCF pump is
running, the ADS function is imuated.

NBS Instrumentation

The NBS contains the instrument lines and instrumentation for monitoring the
reactor pressure and water level. For drywell pressure, wurbine inlet pressure,
main condenser vacuum, and RPV metal wemperature, the NBS contains the
sensors. Figure 2.1 2¢ shows the drvwell pressure and RPV instrumentation in
the NBS.

The mechanical portion of each divasion of the safety-related NBS
instrumentation located in the Reactor Building is physically separated from the
other divisions.

The reactor vessel outside surface (metal) temperatures are measured at the
head flange and the bottom head locations.

Figure 2.1.2¢ shows the water level instrumentation. The instruments that sense
the water level are differential pressure devices calibrated for specific RPV
pressure and temperature conditions. Instrument zero for the RPV water level
ranges is the top of the active fuel.

With the exception of turbine inlet pressure sensor and main condenser vacuum
sensor located in the Turbine Building, the NBS instrumentation is located in
the steam tunnel and the Reactor Building.

The remaining discussion in this section 1s not equipment specific and applies
(uniess stated otherwise) 1o the entire NBS.
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The NBS equipment idenufied as safetv-related is classified as Seismic Category
I except for the Amenican Socicty of Mechamical Engineers (ASME) Boiler and
Pressure Vessel Code Class 3 equipment shown on Figure 2.1.2¢. The MSL drain
lines from the MSLs to the Main Condenser are seismically analyzed to withstand
the Safe Shutdown Earthquake (SSE).

The MSL drain lines from the MSLs 10 the main condenser are seismically
analvzed 10 withstand the Safe Shutdown Earthquake (SSE).

Figures 2.1.2a, 2.1 2b, and 2.1.2¢ show the ASME Boiler and Pressure Vessel
Code Classes.

The divisional equipynent in the NBS is powered from its respective Class 1E
divisions as shown in Figures 2.1 .2b, 2.1 2d, and 2.1 2¢. In the NBS,
independence 1s provided between Class 1E Divisions, and also between Class 1E
Divistons and Non-Class 1E Equipment.

The NBS has the following displays and controls in the main control room:

(1) Parameter displays for the mstruments shown on Figures 2.1.2b and
2.1 2¢. This includes the reactor vessel pressure, reactor vessel water
level, drywell pressure, mam condenser vacuum, and turbine inlet
pressure.

(2) Controls and status indicanon for the acuve safety-related components
shown on Figures 2.1 2b, 2.1 2¢ (excluding the inboard FW line check
valves, and the ASME Boiler and Pressure Vessel Code Class 2 check
valves), and 2.1.2d.

(3) Manual system level initiaton capability for the ADS.
(4) Manual capability 1o inhibit automatic initation of ADS.

NBS components with displays and control interfaces with the Remote
Shutdown System (RSS) are shown on Figures 2.1.2a and 2.1.2¢.

The safetyv-related electrical equipment (including instrumentation and
controls) shown on Figures 2.1.2b, 2.1 2¢, 2.1.2d, and 2.1 2¢, located in the
containment, steam tunnel and Reactor Building, is qualified for a harsh
environment.

The MOVs shown on Figure 2.1.2b (except for the ASME Boiler and Pressure
Vessel Code Class 2 MOV) have safety-related functions and close under
differential pressure, fluid flow, and temperature conditions.
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Inspections, Tests, Analyses and Acceptance Criteria
Table 2.1 2 provides a definiuon of the inspections, tests and/or analyses

together with associated acceptance crueria which will be undertaken for the
NBS.

4/23/93 -7- 212
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Figure 2.1.2a NBS Safety/Relief Valves and Steamiline
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NON-ADS SRV

Figure 2.1.2d NBS Safety/Relief Valve Pneumatic Lines
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Table 2.1.2 Nuclear Boiler System

Inspections, Tests, Analyses and Acceptance Criteria

Design Commitment

The basic configuration of the NBS is
shown in Figures 2.1.2a, b, ¢, d, e, and f

The ASME Code components of the N8BS
System retain their pressure boundary
integrity under internai pressures that will
be experienced during service.

The combined volume of the four Main
Steam Lines {MSLs) and branch lines from
the RPV to the main steam tu: e stop
valves and steam bypass valves is greater
than or equal to 1132 m*.

The throat diameter for the MSL flow
limiter is less than or equal to 355 mm.

The pneumatic operated valve in the MSL
drain line shown in Figure 2.1 2b opens if
either electric power to the valve actuating
solencid is lost, or pneumatic pressure to
the valve is lost,

MSIV closing time is equal 'O or greater
than 3 seconds and less than or equal to

4 5 seconds when N, or air is admitted into
the MSIV actuator

When aill MSIVs are closed, the combined
leakage through the MSIVs for all four
MSLs is less than or equal to 66.1 liters per
minute at 20° C and 1 atmosphere absolute
pressure.

Springs close the MSIV if pneumatic
pressure to the MSIV actuator is lost.

Inspections, Tests, Analyses

inspections wiil be conducted for the NBS
System

A hydrostatic test of the ASME Code
components of the NBS System will be
conducted

Analyses will be performed using as-built
dimensions of the steamlines to determine
the combined steamiine volume

Inspections of the as-built MSL flow
limiters will be conducted

Tests will be conducted on the as-built MSL
drain valve

Tests of the as-built MSIV will be
conducted to determine the closure time

Tests will be conducted on the as-built
MSiVs to determine the leakage.

Tests will be conducted on the as-built
M5V

Acceptance Criteria

The as-built NBS conforms with the basic
configuration shown in Figures 2.1 2a, b, ¢,
d, e andf

The results of the hydrostatic test of the
ASME Code components of the NBS
System conform with the requirements in
the ASME Code, Section Il

The combined steamline volume is greater
than or equal to 113 2 m?

The throat diameter of the MSL flow
limiters is less than or equal to 355 mm

The MSL pneumatic drain line valve shown
in Figure 2.1 2b opens when either electric
power to the valve actuating solencid is
lost, or pneumatic pressure to the valve is
lost

The MSIV closing time s equal to or
greater than 3 and less than or equa'to 45
seconds

MSIV leakage for all four MSLs is less than
or equal to 66 1 liters per minute at 20° C
and 1 atmosphere absolute pressure.

The MSIV closes when pneumatic pressure
is removed from the MSIV actuator

'
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Table 2.1.2 Nuclear Boiler System (Continued)
Inspections, Tests, Analyses and Acceptance Criteria

Design Commitment

The SRV spring set pressure and flow
capacities are given in Section 2.1.2 The
opening time for the SRVs from the time
flow the pressure exceeds the valve set
pressure to the time the vaive is fully open,
is less than or equa! to 0 3 seconds.

The ADS accumuliator can open the SRV
with the drywel! pressure at design
pressure following failure of the pneumatic
supply to the accumulator

For overpressure relief valve operation,
reactor vessel pressure sensors generate a
high pressure trip signal which is used to
initiate opening of the SRVs

l._.-.s-...,L___.__A.‘-‘ T e P T —————

e R

Inspections, Tests, Analyses

9  Anaiysis and tests (at a test facility) wiil be
conducted in accordance with the ASME
Boiler and Pressure Vessel Code

10. An analysis and/or type test will be
performed to demonstrate the capacity of
the SRV ADS accumulators

11 Tests will be conducted on the power
actuated relief logic using simulated input
signal to cause trip conditions

R

10

n
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Acceptance Criteria

The SHVs have the capacities and set
pressures shown on Section 2 1.2

The opening time for the SRVs from the
time the pressure exceeds the valve set
pressure to the time the valve is tully open
is jess than or equal to 0 3 seconds.

Either

a The SRV ADS accumulators have the
capacity to iift the stem of the SRVs to
the full open position one time with the

drywell pressure at, or above the
drywell design pressure, or

b the SRV ADS accumuiators have the
capacity to lift the stem of the SRVs to
the full open position five time with the
drywell at atmospheric pressure, and
an analysis that shows that 5 SRV lifts
at atmospheric pressure demonstrates
the capability to open one time with the
drywell at the drywell design pressure

The valve solenoid receives an initiation
signa!

S e ———
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Table 2.1.2 Nuclear Boiler System (Continued)
Inspections, Tests, Analyses and Acceptance Criteria

Design Commitment Inspections, Tests, Analyses Acceptance Criteria
12. The ADS logic is autemnaticaliby initiated 12. Tests will be conducted using simulated 12a Upon receipt of a iow water level signal,
when a iow reactor water levei signal is input signals for each NBS process variable concurrent with a high drywell pressure
present. to cause trip conditions in two, three, and signal, at the input to the ADS initiation

four instrument channels of the same
process variable associated with each of

the two ADS logic divisions. n

2)

logic, the following occurs:

The main ADS timer initiates and
continues to time out in the continued
presence of the RPV low water jevel
signal. The time delay for the main
ADS timer is less than or equal to 29
seconds

Upon time out of the main ADS timer, a
concurrent signal that represents
positive indication of at least one RHR
or HPCF pump running, an ADS
actuation signa! 1s generated to the
associated ADS valve solenoids

ST e ——
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Design Commitment

12, {(Continued)

13 For ATWS mitigation, the ADS has an

automatic and manual inhibit of the
automatic ADS initiation.

14 The ADS can be initiated manuaily.

Table 2.1.2 Nuclear Boiler System (Continued)

Inspections, Tests, Analyses
12 {Continued)

13a.The tests defined in item 123 will be
conducted with a simulated APRM not-
downscale signal.

13b The test defined in 12a will be conducted
with the ADS manual inhibit device set to
inhibit.

14 Tests will be conducted by initiating each
ADS division manually, concurrent with a
simulated RHR or HPCF pump running
signai.

Inspections, Tests, Analyses and Acceptance Criteria

Acceptance Criteria

12b Upon receipt of a low water level signal, in
the absence of a high dryvrell pressure
signal, at the input to the ADS initiation
logic, the following occurs.

1) The ADS high drywell pressure bypass
timer initiatee The time delay for the
ADS high drywell pressure bypass
timer is less than or equal to 8 minutes

2} Upon time out of the ADS high dryweli
pressure bypass timer, concurrent with
an RPV low water level signal, the main
ADS timer initiates and continues to
time out in the continued presence of
the RPV low water level signal

2) Upon time out of the main ADS timer,
concurrent with a pump discharge
pressure signal that represents positive
indication of at least one RHR or HPCF
pump running, an ADS actuation signal
is generated to the associated ADS
valve solenoids

13a ADS actuation does not occur

13b ADS actuation does NGt occur

14 Upon receipt of a manual initiation signal,
an ADS actuation signal is generated to the
associated ADS valve solenoids
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Table 2.1.2 Nuclear Boiler System (Continued)

inspections, Tests, Analyses and Acceptance Criteria

Design Commitment

The mechanical portion of each division of
the safety-reiated NBS instrumentation
located in the Reactor Building is physically
separated from the other divisions.

The MSL drain lines from the MSis to the
main condenser are seismically analyzed
to withstand the SSE.

in the NBS, independence is provided
between Class 1E Divisions, and between
Class 1E Divisions and non-Class 1E
equipment

Main control room dispiays and controls
provided for NBS are as defined in Section
2.1.2

RSS displays and contfrols provided for the
NBS are defined irt Section 212

MOVs designated in Section 2.1.2 as
having an active safety function will ciose
under differential pressure, fluid flow, and
temperature conditions

Inspections, Tests, Analyses

15, Inspections of the as-built NBS
instrumentation will be conducted

16. An inspection of the stress report
containing the dynamic analysis of the
piping will be conducted

17a Tests will be performed in the NBS by
providing a test signal in only one Class 1E
Division at a time

17b.Inspection of the as-installed Class 1E
Divisions in the NBS will be performed

18 inspections will be performed on the main
control room displays and controls for the
NBS.

19 inspections will be performed on the RSS
displays and controls for the NBS

20 Closing tests of installed valves will be
conducted under precperational
differential pressure, fluid flow, and
temperature conditions

Acceptance Criteria

15 The mechanical portion of each NBS
instrumentation division is physically
separated from the other divisions by
structural and/or fire barriers

16 A stress report exists This report
documents that a dynamic seismic analysis
has been performed.

17a The test signal exists only in the Class 1E
Division under test in the NBS

17b Physical separation exists between Class
1E Divisions in the NBS Physical
separation exists between Class 1£
Divisions and non-Class 1€ equipment

18 Displays and controls exist or can be
retrieved in the main control room as
defined in Section 212

19. Displays and controls exist on the RSS as
defined in Section 2.12

20 Each MOV closes on rece;pt of an actuation
signail.



ITION OF PUNCH LIST ITEMS
/NR A REVIEWS

ABWR DESIGN CERTIFICATION: DISPOS
: ANUARY 4 ARCE 2. g

SYSTEM: 2.1.2 Nuclear Boiler System

PUNCH LIST ITEM: A. Need to reference Figure 2.1.2D and include it.

GE DISPOSITION: This figure is now included in the revised Section 2.1.2 and is referenced from the text.

SECTIONS:c-1



ABWR DESIGN CERTIFICATION: DISPOSITION OF PUNCH LIST ITEMS
PRUM _AHE : \ : MARGH [ LE A

EVIEWS

SYSTEM: 2.1.2 Nuclear Boiler System

PUNCH LIST ITEM: B. Insert boilerplate and/or ITAAC to address BWR pressure vessel level problem.

GE DISPOSITION: Potential design changes to BWR pressure vessel level instrumentation is an active, ongoing
program within the industry at this time. The Tier 1 material currently does not include any design changes aimed
at the recently identified issues. Furthermore, the SSAR description and the associated Tier 1 entries may not be
compatible with the eventual design changes selected by GE and/or the BWR Owner's Croup working on this problem.

CE believes this issue will be resolved in the next one to two months and proposes to make SAR modifications and
Tier i changes to the final ABWR certification material to be submitted July 30, 1993,

SECTIONS:c-2



SYSTEM: 2.1.2 Nuclear Boiler System

PUNCH LIST ITEM: C. Add standard boilerplate as shown

by John Chambers (capture specific times for timers).

GE DISPOSITION: A new section has been added to the design description (with corresponding ITAAC entries) to

specifically define the ADS logic and necessary ITAAC.
list item.

SECTIONS:c-3

GE believes this revised material will resolve this punch

P po——



ABWR DESIGN CERTIFI~¢TION: DISPOSITION OF PUNCH LISY ITEMS
FROM THE JANUARY AND MARCH 1993 GE/NRC TIER 1/ITAAC REVIEWS

SYSTEM: 2.1.2 Nuclear Boiler System

PUNCH LIST ITEM: D. Analysis algorithm to be provided in Tier 2.

CE DISPOSITION: This material will be dded to the SSAR.

SECTICNS:c-4



ABWR DESIGN CERTIFICATION: DISPOSITION OF PUNCH LIST ITEMS
! : : AN AND ¥ 1 3 G E/NRS A A

SYSTEM: 2.1.2 Nuclear Boiler System

PUNCH LIST ITEM: E. Add boilerplate

GE DISPOSITION: Complete., The standardized entry for electrical independence developed during the January 1993
GE/NRC meetings has been added to Section 2.1.2.

SECTIONS:c-5
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ABWR DESIGN CERTIFICATION:

DISPOSITION OF PUNCH LIST ITEMS
993 GE/NRC TIER 1/ITAAC REVIEWS

SYSTEM: 2.1.2 Nuclear Boiler System

PUNCH LIST ITE4A: F. Standard electrical/I&C separation ITAAC

GE DISPOSITION: Covered by response to punch list Item E.

SECTIONS:c-6



ABWR DESIGN CERTIFICATION: DISPOSITION OF PUNCH LIST I

EV IEWS

SYSTEM: 2.1.2 Nuclear Boiler System

PUNCH LIST ITEM: €. Check main condenser design description for inlet pressure and condenser vacuum

CGE DISPOSITION: GCE has concluded that the NBS (Section 2.1.2) should cover the instruments provided for main
condenser vacuum and turbine inlet pressure. Consequently, they have been added to this section and are not
addressed in the main condenser section.

SECTIONS:c-7
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2.2.3 Feedwater Control System

4/24/93

Design Description

The Feedwater Control (FDWC) System controls the flow of feedwater into the
reactor pressure vessel (RPV) to maintain the water level in the vessel during
plant operation. The FDWC System consists of redundant, microprocessor Uased
controllers. and flow sensors for main steamlines and feedwater lines, as shown
in the control interface diagram in Figure 2.2.3.

The FDWC digital controllers determine narrow range level signal using three
reactor level measurement mnputs from the NBS. Sensor signals are transmirtted
to the FDWC digital controllers by the Non-Essential Multiplexing System
(NEMS).

The steam flow in each of four main steamlines is sensed at the RPV nozzle
venturis. Sensor signals are transmitted to the FDWC digital controllers by the
NEMS. These measurements are processed in the digital contrellers to give the
total steam flow out of the vessel.

Feedwater flow is sensed at a flow element in each of the two feedwater lines.
Sensor signals are transmitted to the FDWC digital controllers by the NEMS.
These measurements are processed in the digital controllers to give the total
feedwater flow into the vessel.

The FDWC System is classified as non-safetyrelated.

The FDWC System operates in eitl er nuanual, automatic single-element or
automatic three-element contre! i des. At low feedwater flow, the FDWC
System utilizes only water level measw “rient in automatic single-element
control mode. At higher flow rates, the FDWC System in threelement control
mode uses water level, steam flow, and feedwater flow measurements for water
level control

The FDWC System monitors reactor water level signals and, if a bigh RPV water
level setpoint is reached, sends trip signals to the Turbine Control System and to
the Condensate, Feedwater and Condensate Air Extraction (CF&CAE) System.
If a low RPV water level setpoint is reached, the FDWC System ends trip signals
to the Recirculation Flow Control (RFC) Svstem,

i the FDWC System receives an Anticipated Transient Without Scram (ATWS)
trip signal from the Safety System and Logic Control (SSLC), FDWC issues
signals to runback feedwater flow.

The FDWC System is powered by separate non-Class 1F uninterruptible power
supplies.

- 223



ABWR Design Document

4/24/83

The total feedwater flow is displaved on the main control panel. The FDWC
Svstem operating mode s selectable from the main connol room. The FDWC
System microprocessors aie located in the Conuol Building.

Digital controllers used tor the FDWC System are redundant, with diagnostic
capabilities that idenufy and isolate failure of level input signals.

Inspections, Tests, Analyses and Acceptance Criteria

Table 2.2.3 provides definition of the inspections, tests, and “or analysis,
together with associated acceptance criteria which will be undertaken for the
Feedwater Control System

2 223
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Table 2.2.3 Feedwater Control System

Inspections, Tests, Analyses and Acceptance Criteria

Dasign Commitment

The equipment comprising the FOWC
System is defined in Section 2.2.3.

The FOWC System controis the flow of
feedwater into the RPV,

The FDWC System monitors reactor water
levet signals and, if a high RPV water level
setpoint is reached, serds trip signals to
the Turbine Control System and to the
CF&CAE System.

if a low RPV watar level ssetpoint is reached,
the FDWC System sends trip signals to the
RFC System.

If the FDWC System receives an ATWS trip
signal from SSLC, FOWC issues signals to
runback feedwater flow.

The FDWC System digital controllers are
powered by separate non-Class 1E
uninterruptible power supplies.

Main control room controls and displays
provided for the FDWC System are as
defined in Section 2.2.3.

Digital controilers used for the FOWC
System are redundant.

Digital controllers used for the FOWC
System have diagnostic capabilities that
identify and isolate failure of level input
signals,

inspections, Tests, Analyses

Inspections of the as-built system will be
conducted.

A test wiil be performed by simulating a
decreasing reactor level signal.

Tests will be performed on the FOWC
System, using simulated RPV water level
signals.

Tests will be parformed on the FOWC
System, using a simulated ATWS trip
signal.

Tests will be performed by providing a test
signal in only one non-Class 1E
uninterruptibie power supply at a time,

Inspections will be performed on the main
controi room controls and displays for the
FDWC System.

Tests will be performed by simulating
failure of each operating FOWC System
digital controller.

Tests will be performed by simulating leve!
input signal failures to the FDWC System
digital controllers.

Acceptance Criteria

The as-built FOWC System conforms with
the description in Section 2.2.3

A signal to increase feedwater flow occurs.

When a high RPV water level setpoint is
reached, trip signais are sent to Turbine
comynil Sustem and CFRCAE System

When a low RPY water leve! setpoint 15
reached, a trip signal is sent to the RFC
System.

When an ATWS trip signal is received,
FDWC issues feedwater runback signals.

The test signal exists in only one digital
control channel at a time.

Controls and displays exist or can be
retrieved in the main control room as
defined in Section 2.2 3.

There is no loss of FODWC System output
upon loss of any one digital controlier,

There is no loss of FOWC System output
upon loss of any one level input signal.
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