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NRC RAI 14.3-449 Supplement 1

Functional Arrangement

GEH has implemented substantive improvements related to the "functional
arrangement" ITAAC, however, the NRC staff has identified one generic category of
SSC attributes that appears to need additional attention. This category involves
specific or implied "testing" criteria. In its response, GEH states that, "the functional
arrangement tables will be revised to remove those items that describe components
or features that would require tests or analyses to verify." However, the following
examples cite cases where certain "functional arrangement" table line items continue
to reference SSC attributes that do not comply with this commitment, because "tests"
would be needed for the subject item/attribute verification:

* Table 2.2.4-1 - Item 5, involving accumulator capability to maintaining nitrogen
cover pressure

- Table 2.2.5-1 - Item 5, involving divisional alignment of the NMS power supplies to
the safety-re~lated UPS power sources

- Item 9, involving LPRM signals proportional to neutron flux

- last item, the LPRM detector design pressure requirements

- Table 2.2.6-1 - last two items, involving safety-related and nonsafety-related RSS
systems receiving powers from the dedicated power supplies

- Table 2.2. 7-1 - Item 4, involving the independence of the RPS automatic and
manual scram initiation/logic systems

- Table 2.2.9-1 - Item 3, involving SB&PC system, with its three redundant AC power
supplies, being capable of sustaining a single power source loss

- last three items, involving interfaces with other system signals

* Table 2.2.14-1 - Items 7 & 8, involving DPS sensors or hardware that is different,
separate, and/or independent of other system components

[Note : The above examples represent a sample NRC staff review. It is expected that
GEH will perform a complete review of all "functional arrangement" line items to
ensure the removal of items (as committed) "that would require tests or analyses to
verify".]
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GEH Response

The GEH response is divided into 7 subparts. Parts 1 through 6 respond to the
specific examples in the RAI. Part 7 responds to the request to perform a "complete
review of all 'functional arrangement' line items".

1. Table 2.2.4-1 - Item 5, involving accumulator capability to maintaining
nitrogen cover pressure

Concur. Table 2.2.4-1, Item 5 will be moved to the design description as a
new Functional Requirement and added as a separate ITAAC. Note that
Table 2.2.4-1, Items 3 and 4 are similar to Item 5 and will be also be moved
and added as separate ITAAC.

2. Table 2.2.5-1 - Item 5, involving divisional alignment of the NMS power
supplies to the safety-related UPS power sources

- Item 9, involving LPRM signals proportional to neutron flux

- last item, the LPRM detector design pressure requirements

Concur. Table 2.2.5-1, Item 9 (counting only non-deleted items, or Item 13
counting all line items) will be deleted and moved to Functional Requirement
(12) and ITAAC (12). This item is redundant as an ITAAC because the
requirement will be demonstrated by ITAAC associated with design
description, Functional Requirement (10). Table 2.2.5-1, last item, will be
moved to the design description as a new Functional Requirement and added
as a separate ITAAC.

3. Table 2.2.6-1 - last two items, involving safety-related and nonsafety-related
RSS systems receiving powers from the dedicated power supplies

Concur. Table 2.2.6-1, last two items, will be moved as new Functional
Requirements (7) and (8). Table 2.2.6-3, ITAAC 7 and 8, will be added as
new tests.

4. Table 2.2.7-1 - Item 4, involving the independence of the RPS automatic and
manual scram initiation/logic systems

Table 2.2.7-1, Item 4 (counting only non-deleted items, or Item 7 counting all
line items), will be moved to the design description as a new Functional
Requirement (10) and added as a separate ITAAC (10).

5. Table 2.2.9-1 - Item 3, involving SB&PC system, with its three redundant AC
power supplies, being capable of sustaining a single power source loss

- last three items, involving interfaces with other system signals

Concur. Table 2.2.9-1, Item 3, will be moved to the design description as a
new Functional Requirement (5) and revised to delete the acceptance criteria
that will be shown in the ITAAC; Table 2.2.9-1, the last three items, Items 4, 5,
and 6, will be revised to delete "receiving" for clarification. Inspections of



MFN 09-448
Enclosure 1 Page 3 of 5

these last three items is envisioned to comprise inspection of the instrument
pull sheets and loop checkout records showing the interfaces with the listed
systems.

6. Table 2.2.14-1 - Items 7 & 8, involving DPS sensors or hardware that is
different, separate, and/or independent of other system components

Concur. Table 2.2.14-1, Items 7 and 8 (counting only non-deleted items, or 12
and 13 counting all line items), will be will be moved to the design description
as two new Functional Requirements and added as separate ITAAC.

7. [Note : The above examples represent a sample NRC staff review. It is
expected that GEH will perform a complete review of all "functional
arrangement" line items to ensure the removal of items (as committed) "that
would require tests or analyses to verify".]

Concur. Note that the following responses reference Table x.x.x-1 item
numbers by counting all line items (which includes the (Deleted) items) in the
Functional Arrangement tables.

Table 2.2.1-1, Items 1 and 4, will be moved as new Functional Requirements
(7) through (9). Table 2.2.1-1, Item 3, references to mild environments will be
deleted because the environmental and seismic qualification of nonsafety-
related equipment is not a requirement. Table 2.2.1-6, ITAAC 7, 8, and 9, will
be added as new tests.

Table 2.2.2-1, Items 1, 15, 17, and 26, will be deleted because Tables 2.2.2-5
and 2.2.2-6 list the pertinent equipment requiring qualification. The
environmental and seismic qualification of equipment is not an inspection only
feature and the design description refers to Section 3.8. The reference to
Table 2.2.2-1 will be deleted from the third and fourth paragraphs in the design
description because Tables 2.2.2-5 and 2.2.2-6, as appropriate, lists the
applicable components. Table 2.2.2-1, Items 4, 5, 6, 8, 9, 10, 12, 18, 20, 21,
22, 24, and 27 will be moved as new Function Requirements (19) through
(31). Table 2.2.2-1, Item 11, will be deleted because it is redundant to
Functional Requirements (15). Table 2.2.2-1, Item 28, has been added to
provide the location of the FMCRDs. Table 2.2.2-7, ITAAC 19 through 31, will
be added as new inspections, tests, and type tests.

Table 2.2.3-1, Items 1 and 2, will be deleted. Table 2.2.3-1, Item 3, will be
added to show the locations of FWCS equipment. Functional Requirements
(5) will be revised to add "triple redundant" from deleted Table 2.2.3-1, Item 2,
to the description of the FWCS controllers. Table 2.2.3-4, ITAAC 5, will be
revised to add "triple redundant" to the design commitment (DC). The
inspections, tests, and analyses (ITA) and acceptance criteria (AC) are
currently written for a triple redundant controller; therefore, no change will be
made to the ITA and AC parts of ITAAC 5.

Table 2.2.4-1 will be deleted because Figure 2.2.4-1 provides an equivalent
functional arrangement. Accordingly, references to Table 2.2.4-1 and
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Functional Arrangement (1) will be deleted in the design description. Table
2.2.4-1, Items 3, 4, 5, and 13, will be moved as new Functional Requirements
(25) through (28). Table 2.2.4-1, Items 1, 2, 6, 7, 8, 9, 10, 11, and 12, will be
deleted because these are redundant to features shown in Figure 2.2.4-1.
Table 2.2.4-6, ITAAC 1, will be revised to delete reference to Table 2.2.4-1.
Table 2.2.4-6, ITAAC 25 through 28, will be added as new analyses and tests.

Table 2.2.5-1, Item 2, will be deleted because it is redundant to Item 1. Table
2.2.5-1, Items 5 and 12, will be revised to delete references to mild and harsh
environments because the environmental and seismic qualification of
equipment is not an inspection only feature and the design description refers
to Section 3.8. Table 2.2.5-1, Items 7, 13, and 15, will be moved as new
Functional Requirements (11) through (13). Table 2.2.5-4, ITAAC 11 through
13, will be added as new tests.

Table 2.2.6-1, Item 1, will be revised to delete reference to Seismic Category I
because the environmental and seismic qualification of equipment is not an
inspection only feature and the design description refers to Section 3.8. Table
2.2.6-1, Item 2 and 3, will be combined into a single arrangement. Table
2.2.6-1, Items 5 and 6, will be moved as new Functional Requirements (7) and
(8). Table 2.2.6-3, ITAAC 7 and 8, will be added as new tests.

Table 2.2.7-1, Item 1, will be revised to delete reference to Seismic Category I
because the environmental and seismic qualification of equipment is not an
inspection only feature and the design description refers to Section 3.8. Table
2.2.7-1, Items 6 and 7, will be moved as new Functional Requirements (9) and
(10). Table 2.2.7-4, ITAAC 9 and 10, will be added as new analyses and
tests.

Table 2.2.9-1, Item 1, will be deleted because it is redundant to Functional
Requirements (4). Functional Requirements (4) will be revised to add "triple
redundant" from deleted Table 2.2.3-1, Item 1, to the description of the SB&PC
controllers. Table 2.2.9-1, Item 2, references to mild environments will be
deleted because the environmental and seismic qualification of nonsafety-
related equipment is not requirement. Table 2.2.9-1, Item 3, will be moved as
new Functional Requirements (5) and revised to delete the acceptance criteria
that will be shown in the ITAAC. Table 2.2.9-1, Items 4, 5, and 6, will be
revised to delete "receiving" for clarification. Table 2.2.9-3, ITAAC 4, will be
revised to add "triple redundant" to the design commitment (DC). The
inspections, tests, and analyses (ITA) and acceptance criteria (AC) are
currently written for a triple redundant controller; therefore, no change will be
made to the ITA and AC parts of ITAAC 4. Table 2.2.9-3, ITAAC 5, will be
added as new three part tests.

Table 2.2.12-1, Item 1, will be deleted because the environmental and seismic
qualification of equipment is not an inspection only feature and the design
description refers to Section 3.8. Table 2.2.12-1, Items 2 and 3, will be moved
as new informational Design Description items. Table 2.2.12-1 and Functional
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Arrangement (1) will be deleted because its functional arrangement belongs to
the referenced SSLC/ESF and RTIF platforms. Table 2.2.12-3, will be revised
to delete nonsafety-related functions as identified in Tier 2, Subsection 7.3.3.2.
Table 2.2.12-5, ITAAC 1, will be deleted. Design Description will be revised to
add new paragraphs 2 and 3, and will be revised to delete of reference to
Table 2.2.12-1 in paragraph 5. Table 2.2.12-1 will be deleted because the
LD&IS is physically implemented on the SSLC/ESF platform (Subsection
2.2.13) and RTIF platform (Subsection 2.2.7) that have their own functional
arrangement tables in the referenced subsections.

Table 2.2.13-1, Item 1 and Item 2, will be revised to delete "seismic category I"
and to add location of the SSLC/ESF structures, systems, and components for
inspectability and because the environmental and seismic qualification of
equipment is not an inspection only feature and the design description refers
to Section 3.8. Table 2.2.13-1, Item 5, will be moved as new Functional
Requirements (10). Table 2.2.13-4, ITAAC 10, will be added as new tests.

Table 2.2.14-1, Item 1, will be deleted and the information added to the design
description. Table 2.2.14-1, Items 3 and 8, will be revised to delete references
to mild environments because the environmental and seismic qualification of
equipment is not an inspection only feature and the design description refers
to Section 3.8. Table 2.2.14-1, Item 6, will be revised to add the location of the
controller. Table 2.2.14-1, Item 7, will be deleted because it is redundant to
Functional Requirements (15). Table 2.2.14-1, Items 12 and 13, will be moved
as new Functional Requirements (17) and (18). Table 2.2.14-4, ITAAC 17 and
18, will be added as new analyses. The word "different" will be revised to
"diverse" in Functional Requirements (17) and Table 2.2.14-4, ITAAC 17, to
conform with the proposed revision to Chapter 7.

Table 2.2.16-1, Item 2, will be revised to delete references to mild
environments because the environmental and seismic qualification of
equipment is not an inspection only feature and the design description refers
to Section 3.8.

DCD Impact

DCD Tier 1, Sections 2.2.1, 2.2.2, 2.2.3, 2.2.4, 2.2.5, 2.2.6, 2.2.7, 2.2.9, 2.2.12,
2.2.13, 2.2.14; Tables 2.2.1-1, 2.2.1-6, 2.2.2-1, 2.2.2-7, 2.2.3-1, 2.2.3-4, 2.2.4-1,
2.2.4-6, 2.2.5-1, 2.2.5-4, 2.2.6-1, 2.2.6-3, 2.2.7-1, 2.2.7-4, 2.2.9-1, 2.2.9-3, 2.2.12-1,
2.2.12-3, 2.2.12-5; 2.2.13-1, 2.2.13-4, 2.2.14-1, 2.2.14-4, and 2.2.16-1; will be
revised as noted in the attached markup.
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2.2 INSTRUMENTATION AND CONTROL SYSTEMS

The following subsections describe the major instrumentation and control (I&C) systems for
the ESBWR.

2.2.1 Rod Control and Information System

Design Description

The Rod Control and Information System (RC&IS) automatically controls and monitors, and
provides manual control capability for, positioning of the control rods in the reactor by the
Control Rod Drive System (CRDS).

RC&IS minimum inventory of alarms, displays, and status indications in the main control room
(MCR) are addressed in Section 3.3.

Functional Arrangement

(1) RC&IS functional arrangement is defined in Table 2.2.1-1.

(2) RC&IS is divided into major functional groups as defined in Table 2.2.1-2.

Functional Requirements

(3) RC&IS provides automatic functions and initiators afe-as defined in Table 2.2.1-3.

(4) RC&IS provides rod block functions are-as_ defined in Table 2.2.1-4.

(5) RC&IS provides controls, interlocks, and bypasses are-as defined in Table 2.2.1-5.

(6) RC&IS minimuHm- in'.ven-itef of alarms, displays, and status indications in the main control4
rom (MCR) are addressed in Sccticn 3.3. (Deleted

(7) RC&IS has a dual redundant architecture.

(8) RC&IS equipment is powered by separate, non-divisional AC power sources.

(9) RC&IS has at least one power source being a nonsafety-related uninterruptible power
supply.

Inspections, Tests, Analyses and Acceptance Criteria

Table 2.2.1-6 defines the inspections, tests, and/or analyses, together with associated acceptance
criteria for the RC&IS.

2.2-1
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Table 2.2.1-1

RC&IS Functional Arrangement

RC,&IS kis dual red-Aun-dant. arcehitectur-e divided inte mnajor ffinctional groups as defined in
Ta ble 12..1 2. (Deleted)

RC&IS Dedicated Operator Interface (DOI) is located in the MCR.

RC&IS equipment is located in a mild environment rooms within the Reactor Building (RB)
and Control Building (CB).

RC&IS equipmnent is power-ed by separaite, nlon divisional AC pawer: sourc~es with at least oeý
power source being a nofisafeý related uninten~pfible power- supply). (Deleted)

including periodic individual CRDS HCGU scr-am performance testing-.-(Deleted)

RC&IS is capable of continued operation when differ-et subsystems of R.C.S are bypassed.
(Deleted)

2.2-2
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Table 2.2.1-6

ITAAC For The Rod Control and Information System

Design Commitment Inspections, Tests, Analyses Acceptance Criteria

6. RC&IS minimum invenitery--e See Seetion 3.3. See Section 33
alafims, displays, and statugs
indieatiefns int the main ccntrcl rooem
(MCR) are addressed int Seetion
3-.3--{Leletedl

7. RC&IS has a dual redundant Test(s) will be performed on the as-built Report(s) exist and conclude that the
architecture. systemn that simulate failure of each surviving channel continues to execute

redundant channel. system functions with one failed channel.

8. RC&IS equipment is powered by Test(s) will be performed on the as-built Report(s) exist and conclude that a test
separate, non-divisional AC power system by providing a test signal in only signal exists only in the channel under
sources. one channel at a time. test.

9. RC&IS has at least one power source Test(s) will be performed on the as-built Report(s) exist and conclude that the test
being a nonsafety-related system by providing a test signal in onl1y signal exists from an uninterruptible AC
uninterruptible power supply. one channel at a time. power supply only in the channel under

test.

2.2-13
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2.2.2 Control Rod Drive System

Design Description

The control rod drive (CRD) system, manually and automatically upon eemmaan signal from the
RPS, DPS, and RC&IS, exeeut4es-provides rapid control rod (CR) insertion (scram), performs
fine CR positioning (reactivity control), detects CR separation (prevent rod drop accident), limits
the rate of CR ejection due to a break in the CR pressure boundary (prevent fuel damage), and
supplies high pressure makeup water to the reactor during events in which the feedwater system
is unable to maintain reactor water level.

CRD system minimum inventory of alarms, displays, controls, and status indications in the main
control room are addressed in Section 3.3.

Conformance with IEEE Std. 603 requirements by the safety-related control system structures,
systems, and components defined ITable 2.2.2-61is addressed in Subsection 2.2.15.

The environmental and seismic qualification of CRDI system Icomponents defined in Tables
12.2.2-5 and 2.2.2-6 is addressed in Section 3.8.

CRD system software is developed in accordance with the software development program
described in Section 3.2 as part of the PIP software project.

Functional Arrangement

(1) The functional arrangement of the CRD System comprises three major functional groups:
fine motion control rod drive (FMCRD), hydraulic control unit (HCU), and CRD hydraulic
subsystem-.RD.IS), as defined in Table 2.2.2-1 and shown in Figure 2.2.2-1.

Functional Requirements

(2) ASME Cede Secticn Ilial.The components identified in Table 2.2.2-5 as ASME Code
Section III are designed in accordance with ASME Code Section III requirements and
seismic Category I requirements.

a2. The components identified in Table 2.2.2-5 as ASME Code Section III shall be
reconciled with the design requirements.

a3. The components identified in Table 2.2.2-5 as ASME Code Section III are fabricated,
installed, and inspected in accordance with ASME Code Section III requirements.

bl. The piping identified in Table 2.2.2-5 as ASME Code Section III is designed in
accordance with ASME Code Section III requirements and seismic Category I
requirements.

b2. The as-built piping identified in Table 2.2.2-5 as ASME Code Section III shall be
reconciled with the with the piping design requirements.

b3. The piping identified in Table 2.2.2-5 as ASME Code Section III is fabricated,
installed, and inspected in accordance with ASME Code Section III requirements.

(3) Pressure Boundary Weldsa.Pressure boundary welds in components defined in Table 2.2.2-
5 as ASME Code Section III meet ASME Code Section III requirements.

2.2-15
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b. The as-built location of valves on lines attached to the CRD system that reouire
maintenance shall be reconciled to desian reauirements.

(17) HP CRD makeup water isolation valves are normally open and close on a signal and on loss

of air.

(18) HP CRD makeup water isolation bypass valves are normally closed and open on a signal.

(19) FMCRDs have continuous CR position indication sensors that detect CR position based on
motor rotation.

(20) FMCRDs have scram position indication switches that detect intermediate and scram
completion CR positions.

(21) FMCRDs have a bayonet CR coupling mechanism that requires a minimum rotation to
decouple.

(22) FMCRDs have spring-loaded latches in the hollow piston that engage slots in the guide
tube to prevent rotation of the bayonet coupling except at predefined positions.

(23) FMCRDs have redundant safety-related rod separation switches that detect separation of
the FMCRD from the CR.

(24) FMCRDs have a magnetic coupling that provides seal-less, leak-free operation of the CRD
mechanism.

(25) FMCRDs have safety-related scram inlet port check valves that are installed to close under
reverse flow.

(26) HCU scram pilot solenoid valves transfer open to vent on loss of power to both solenoids.

(27) Backup scram solenoid valves are closed on loss of power and transfer open to vent when
energized.

(28) ARI valves are closed on loss of power and transfer open to vent when energized.

(29) Each HCU contains a nitrogen-water scram accumulator charged to a sufficiently high
pressure and with the necessary valves and components to fully insert two CRs.

(30) Scram accumulators are continuously monitored for water leakage by level instruments.

(31) Divisional safety-related nower suonlies nower safety-related FMCRD and HCU eauinment.

Inspections, Tests, Analyses and Acceptance Criteria

Table 2.2.2-7 defines the inspections, tests, and/or analyses, together with associated acceptance
criteria for the CRD system.

2.2-17
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Table 2.2.2-1

CRDS Functional Arrangement

FN4CRDs, inceluding the equipmnent defined in Table 2.2.2 5 and 2.2.2 6, are safe, related,
Seismfic Categery 1.

FN4CRDs are capable of rapid hydr-aulic insertion of the CRs dur-ing AT-WS peak r-eactor
pressure transienit.

br~iefly duing the ATWS peak reactor pressur-e transient.

FMCGPs have entinuous CR Position indi.ation sensrs that detect CR position. based on
motor roetation.

F.CRDs have scraemi position indication switches tha detect intefmediate and scram
eemplefien CR positions.

FMCRDs have a bayonet CR . oupling mechanism that r e .minimumn ro.tation to

deee~iple

FN4CRD rotation, suifficient to decouple the CR, is pr-ecluded when fuel bundles are present.

FMCRDs have spr-ing loaded latches in the hollow piston that engage slots in the guide tube to

prevent rotation of the bayoniet couipling except at predefined positions.

FMCRDs have ryedndant safea' related rod separation switches thaM detect separation of the
FMCP~ from the CR.

FN4GRs have a magnetic coupling that proevides seal less, leak free operation of the GR

FHCRs have safedi related holding brakes that engage on loss of pwerB .

FN4CRDd have safet related scr-am inilet port check valves that close under: reverse flow.

FN4CRD have -passive safeaty related int~egr-al internal blowout support that prevents ejection oe
the FNMC=R and the attached controel rod.

F-MCRD hydraulic scr-am feature moves a CR pair- (except for- one single CR) to definled scram
positions, starting from loss of signal to the scr-am solenoid pilot valves inl the HCUs, using
enly the stored energy in the CRDS 14CU scr-am accumaulator s, in time spans equal to or less
thant the timfes defined in Table 2.2.2 2.

HCUs are located in four dedicated rooms in the Reactor Building (RB).

2.2-18
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Table 2.2.2-1

CRDS Functional Arrangement

H4CU scr-am charging water- headr prsueistrumentation is safety related, Seismiec
Gaegefy--

H4CU ser-am pilot solenoid valves tr-ansfcr- epen to vent en loss of power to both solenois

4CU air header dump valves transfer open to vent on loss of power,

14CU AR4 solenoid Valves are closed en loss of power and tranffsfcr- epen to Venlt whent
energized=.

-Aeach NCU contains a nitrogen water accumulator charged to a sufficiently high pressurean
with the necessar-y valves and eompencnts to fuilly insert two CRs.

HCUs provide a flow path for purge water to the associated FMCRDs during normal
operation.

H4CU scram accumulators are continuously monitored for- water leakage by level inst.u.e.ts.

HCU have a test port to allow connection of temporary test equipment for the conduct of
FMCRD ball check valve testing and drive friction testing.

CRDH4S FNMCRD purge water- header-, H4CU char-ging header-, and scr-am air- header-, are
clI Ass if-i ed- SeA-isM ic PCGate gorfY 11.

Divisional saWfetelated power- supplies power safe:" related FMCPRD and HCU equipment.

FMCRDs are mounted to the reactor vessel bottom head inside primary containment.

2.2-19
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Table 2.2.2-7

ITAAC For The Control Rod Drive System

Design Commitment Inspections, Tests, Analyses Acceptance Criteria

16a. Valves on lines attached to the RPV Inspections of piping design isometric Report(s) exist and conclude that, based
that require maintenance have drawings will be conducted. on a review of piping design isometric
maintenance valves installed such drawings, maintenance can be performed
that freeze seals will not be required. on valves without the use of freeze seals

16b. The as-built location of valves on A reconciliation analysis of valves on Report(s) exist and conclude that design
lines attached to the CRD system lines attached to the RPV system that reconciliation has been completed for the
that require maintenance shall be require maintenance using as-designed as-built location of valves relative to the
reconciled to design requirements. and as-built information will be design requirements. The report

performed. documents the results of the reconciliation

analysis.

17. HIP CRD makeup water isolation Tests of the as-built HP CRD makeup Report(s) exist and conclude that as-built
valves are normally open and close water isolation valves will be performed HP CRD makeup water isolation valves
on a signal and on loss of air. are normally open and close on a signal

and on loss of air.

18. HP CRD makeup water isolation Tests of the as-built HP CRD makeup Report(s) exist and conclude that as-built
bypass valves are normally closed water isolation bypass valves will be HP CRD makeup water isolation bypass
and open on a signal, performed, valves are normally closed and open on a

signal.

19. FMCRDs have continuous CR Test(s) will be performed on the FMCRD Report(s) exist and conclude that the
position indication sensors that continuous CR position indication sensors MCR indicates the position of each CR
detect CR position based on motor by simulating motor run-in of each CR. during the simulated motor run-in.
rotation.

20. FMCRDs have scram position Test(s) will be performed on the FMCRD Report(s) exist and conclude that the
indication switches that detect scram position indication switches by MCR indicates the intermediate and scram
intermediate and scram completion simulating motor run-in of each CR. completion positions of each CR during
CR positions. the simulated motor run-in.
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Table 2.2.2-7

ITAAC For The Control Rod Drive System

Design Commitment Inspections, Tests, Analyses Acceptance Criteria

21. FMCRDs have a bayonet CR Test(s) will be performed on each Report(s) exist and conclude that after
coupling mechanism that requires a FMCRD CR coupling mechanism. being rotated at least one-eighth turn the
minimum rotation to decouple. CR coupling mechanism uncouples the

FMCRD from the CR.

22. FMCRDs have spring-loaded latches Type test(s) will be performed on the Report(s) exist and conclude that the
in the hollow piston that engage slots FMCRD latches by rotating the bayonet FMCRD bayonet coupling rotates less
in the guide tube to prevent rotation coupling, than one-eighth turn when the spring-
of the bayonet coupling except at loaded latches in the hollow piston are
predefined positions, engaged in slots in the guide tube.

23. FMCRDs have redundant safety- Test(s) will be performed on each Report(s) exist and conclude that each
related rod separation switches that FMCRD safety-related rod separation separation switch detects separation of the
detect separation of the FMCRD switch. FMCRD from the CR and indicates in the
from the CR. separation status in the MCR.

24. FMCRDs have a magnetic coupling Type test(s) will be performed on the Report(s) exist and conclude that the drive
that connect the drive motor to the FMCRD magnetic coupling, motor that is outside the CRD housing
drive shaft through the CRD rotates the drive shaft that is inside the
housing. CRD housing up to the torque rating of

the drive motor.

25. FMCRDs have safety-related scram Inspection(s) will be performed of the as- Report(s) exist and conclude that the
inlet port check valves that are built inlet port check valve installation, check valves are installed with normal
installed to close under reverse flow. flow direction going in to the reactor.

26. HCU scram pilot solenoid valves Test(s) will be performed on each HCU Report(s) exist and conclude that each
transfer open to vent on loss of scram pilot solenoid valve. HCU scram pilot solenoid valve transfers
power to both solenoids. open to vent on loss of power to both

solenoids.
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Table 2.2.2-7

ITAAC For The Control Rod Drive System

Design Commitment Inspections, Tests, Analyses Acceptance Criteria

27. Backup scram solenoid valves are Test(s) will be performed on each backup Report(s) exist and conclude that each
closed on loss of power and transfer scram solenoid valve. backup scram solenoid valve closes on
open to vent when energized, loss of power and transfers open to vent

when energized.

28. ARI valves are closed on loss of Test(s) will be performed on each ARI Report(s) exist and conclude that each
power and transfer open to vent valve. ARI valve closes on loss of power and
when energized. transfers open to vent when energized.

29. Each HCU contains a nitrogen-water Test(s) will be performed on each HCU Report(s) exist and conclude that each
scram accumulator charged to a and CR pair, as applicable, with the HCU fully inserts both CR in the pair, as
sufficiently high pressure and with reactor unpressurized, using simulated applicable.
the necessary valves and scram signals.
components to fully insert two CRs.

30. Scram accumulators are Test(s) will be performed on the level Report(s) exist and conclude that low
continuously monitored for water instruments in each scram accumulator. scram accumulator water level is detected
leakage by level instruments, by each level instrument and is indicated

in the MCR.

31. Divisional safety-related power Test(s) will be performed on the as-built Report(s) exist and conclude that a test
supplies power safety-related system by providing a test signal in only signal exists only in the FMCRD and
FMCRD and HCU equipment. one divisional safety-related power supply HCU equipment powered by the

at a time. divisional power supply under test.
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2.2.3 Feedwater Control System

Design Description

The Feedwater Control System (FWCS), automatically or manually, controls RPV water level by
modulating the supply of feedwater flow to the RPV, the low flow control valve (LFCV),
individual reactor feed pump ASD, or the RWCU/SDC system overboard control valve (OBCV).

The FWCS changes reactor power by automatically or manually controlling FW temperature by
modulating the 7th FW heater steam heating valves or the high-pressure FW heater bypass
valves.

FWCS minimum inventory of alarms, displays, controls and status indications in the main
control room are addressed in Section 3.3.

Functional Arrangement

(1) FWCS functional arrangement is defined in Table 2.2.3-1.

Functional Requirements

(2) FWCS provides automatic functions, initiators, and associated interfacing systems are-as
defined in Table 2.2.3-2.

(3) FWCS provides controls ar-e-as defined in Table 2.2.3-3.
(4)"p(4)-:• ....S miim m nventeiry .......... , dislay,......... ...........iatins n te

control room arc addressed in Table 3.3 1, item 6.(Deleted)

(5) FWCS controllers are triple redundant fault tolerant.

Inspections, Tests, Analyses and Acceptance Criteria

Table 2.2.3-4 defines the inspections, tests, and/or analyses, together with associated acceptance
criteria for the FWCS.
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Table 2.2.3-1

FWCS Functional Arrangement

FWCS is nonsafety related. (Deleted)

FWCS uses triple redundant, fault tolerant digital c intrllears (FTDC)Deileted)

FWCS is located in the Control Building, Reactor Building, and Turbine Building.
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Table 2.2.3-4

ITAAC For The Feedwater Control System

Design Commitment Inspections, Tests, Analyses Acceptance Criteria

5. FWCS controllers are riple i. Test(s) will be performed simulating i. Test and type tegt rReport(s) exist and
redundant fault tolerant. failure of each FWCS temperature conclude doe-ment-that failure of any

controller. one FWCS temperature controller
will not affect FWCS output.

a.7ii.bJ.Test(s) will be performed a.iib.Test and type test _Report(s) exist
simulating failure of each FWCS and conclude doeeim•entthat failure of
level controller. any one FWCS level controller will

not affect FWCS output.

iii. Test(s) will be performed simulating iii. Report(s) exist and conclude that
discrepancy between field voter "Lock-up" signal will be sent to ASD
output and FTDC output of each following discrepancy between field
FWCS level controller. voter output and FTDC output of each

FWCS level controller.

iv. Test(s) will be performed simulating iv. Report(s) exist and conclude that
discrepancy between field voter "Lock-Up" signal will be sent to the
output and FTDC output of each modulating steam admission valves of
FWCS temperature controller. the seventh stage feedwater heater,

and the modulating heater bypass
valves following discrepancy between
field voter output and FTDC output of
each FWCS temperature controller.
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2.2.4 Standby Liquid Control System

Design Description

The Standby Liquid Control (SLC) system is an alternative means to reduce core reactivity to
ensure complete shutdown of the reactor core from the most reactive conditions at any time in
core life, and provides makeup water to the RPV to mitigate the consequences of a Loss-of-
Coolant-Accident (LOCA).

The SLC system minimum inventory of alarms, displays, and status indications in the main
control room (MCR) are addressed in Section 3.3.

Conformance with IEEE Std. 603 requirements by the safety-related control system structures,
systems, and components Idefined in Tables 2.2.4-4 and 2.2.4-5 is addressed in Subsection
2.2.15.
The environmental and seismic qualification of SLC system components defined in[Tables 2.2.4:

[4and 2.2.4-A5 is addressed in Section 3.8.

SLC software is developed in accordance with the software development program described in
Section 3.2 as part of the ATWS/SLC software project and SSLC/ESF software project.

Functional Arrangement

(1) The SLC system functional arrangement is derined in Table 2.2.4 1 andas shown in Figure I
2.2.4-1.

Functional Requirements

(2) The SLC system provides automatic functions, initiators, and associated interfacing
systems are-as defined in Table 2.2.4-2.

(3) The SLC system provides controls and interlocks ar-e-as defined in Table 2.2.4-3.

contfrl ro.m (MCR) are addressed in Section 3.3.(Deleted)

(5) C-nfr. manee with IEEE Std. 603 requir.ements by the safey rclated "ntrol system
structur-es, systems, and components defined in Table 2.2.4 1 is addressed in Subsection
24.2... D(Deleted)

(6) The equipmnent qualification of SLC system eaomponents defined in Table 2.2.4 i
addressed in Section 3.8.(Deleted)

(7) During an ATWS, the SLC system shall be capable of injecting borated water into the RPV at
flowrates that assure rapid power reduction.

(8) The SLC system shall be capable of injecting borated water for use as makeup water to the
RPV in response to a Loss-of-Coolant-Accident (LOCA).

(9) The redundant injection shut-off valves shown in Figure 2.2.4-1 as VI, V2, V3, and V4 are
automatically closed by low accumulator level signals from the respective accumulator.
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(18) Re-positionable (not squib) valves designated in Table 2.2.4-4 as having an active safety-
related function open, close, or both open and close under differential pressure, fluid flow,
and temperature conditions.

(19) The pneumatically operated valve(s) designated in Table 2.2.4-4 fail in the mode listed if
either electric power to the valve actuating solenoid is lost, or pneumatic pressure to the
valve(s) is lost.

(20) Check valves designated in Table 2.2.4-4 as having a safety-related function open, close,
or both open and close under system pressure, fluid flow, and temperature conditions.

(21) The SLC System injection squib valve will open as designed.

(22) The equivalent natural boron concentration at cold shutdown conditions for the total
solution injection volume is based on the liquid inventory in the RPV at the main steam
line nozzle elevation plus the liquid inventory in the reactor shutdown cooling piping and
equipment of the RWCU/SDC system.

(23) SLC software is developed in accor.dance with the sofwafe development progr.am.
describedinei 3.2. (Deleted)

(24) a. Valves on lines attached to the RPV that require maintenance have maintenance valves
installed such that freeze seals will not be required.

b. The as-built location of valves on lines attached to the RPV in the SLC system that
require maintenance shall be reconciled to design requirements.

(25) Each accumulator tank has an injectable liquid volume of at least 7.8 m3 (2061 gal).

(26) Each accumulator tank has a cover gas volume above the liquid of at least 14.8 m3

(523 ft3).

(27) Each accumulator tank is capable of maintaining an initial nitrogen cover gas absolute
pressure of least 14.82 MPa (2150 psia).

(28) Each SLC system train is powered by a separate safety-related power supply.

Inspections, Tests, Analyses and Acceptance Criteria

Table 2.2.4-6 defines the inspections, tests, and/or analyses, together with associated acceptance
criteria for the SLC system.
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Table 2.2.4-1

S~v~tcm r uncnoniu ~rrani~cmcnt ueiereui
il• | f

rlr•l it•T TInc eLU svstem is safetv r-elated- Seismice (-a~teOr.)F 4.

The SLC systemn coe ie w 509; capacity trains with an accumulator tank for- each train.

Each accumutlatar- tank has an in~jectable liquid volumfe of at least 7.8 M~-3 2061 gal),

Eaeh accumuilator tankE has a cover- gas velumne above the liquid of at least 11. 8 fa-3(523 a-.

Each accumulator- tank is capable of maintaining an initial nitrogen eovcr: gas absoluite pr~essuirc

Each SLC tr-aini has rcdundant squib type injection valves, installed in parallel, coeecfeted toa

eeommoen injceti• n line.

-Eah injectiont line is of•Xe•ted to mnanVifolds within the RPV coIrVe region, which have injectionl
noezzls in eaeh qutadr-ant.

Each accumulator- has r-e Lun~an !evel andE pressure instfumentation.

Each accumulator- has redundant shut offvalves, installed in series, which auttomfatically, close
aftef feetif7

Each accum-ul-ator -has a pr~essutre relief line and valve.

Each accuimulator has vent piping and valves to pe1mit depressurization of each accuimulator.

Each accumuitlator: has piping and valves used- forf initial Aand per-iodic solution addition and gas

Each SLC System trai ispwrd by a separate saýýfetelated power- sufpply.

The SLC accfumulators and pipi ofthe injectionf valves c1nff, eons with ASMIE
Sectiont MI, Class NCý.

The inje~etio0n vave.s and pipinfg downstr-eamn of the infjectionf valves confifes with ASME
Sectionf MI, Class NB.

Electroenic equpment, includinig instmmentation, located in SLC tank room and SLC tan
inst~mentatinnro is ten-vi-ronmentally qualified.
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Table 2.2.4-6

ITAAC For The Standby Liquid Control System

Design Commitment Inspections, Tests, Analyses Acceptance Criteria

1. The functional arrangement of the SLC Inspection(s), test(s), and t"ye test(s) of the Report(s) exist and conclude.ee....n..,s
system is defined in Table 2.2.4 1 as-built system will be performed. that the as-built system conforms to the
andas shown in Figure 2.2.4-1. functional arrangement defined-in

Table 2.2.1 1 and shown in Figure 2.2.4-1.
For components and piping identified in
Table 2.2.4-4 as ASME Code Section III,
this report is an ASME Code report.

2. The SLC system provides automatic Test(s) will be performed on the as-built Report(s) exist and conclude that the SLC
functions, initiators, and associated SLC system Train A and Train B Logic system Train A and Train B Logic
interfacing systems are-as defined in Controllers using simulated signals and Controllers are capable of performing the
Table 2.2.4-2. actuators for the automatic functions automatic functions defined in Table

defined in Table 2.2.4-2.See Subsecti 2.2.4-2. See Subsection 2.2.15

3. The SLC system provides controls Test(s) will be performed on the as-built Report(s) exist and conclude that the SLC

and interlocks ae-as_ defined in Table SLC system Train A and Train B Logic system Train A and Train B Logic
2.2.4-3. Controllers using simulated signals and Controllers controls and interlocks exist,

actuators for the controls and interlocks can be retrieved in the main control room,
defined in Table 2.2.4-3.See Subsctin and are performed in response to
2simulated signals and manual actions as

defined in Table 2.2.4-3. See Subseetion

4. The SLC system minimumn iniventor-y See Section 3.3. See Section 3.3.
of alarms, displays, and status
indications in the main control room
(MCR) are addfe.sd in Seefin
a-3.4(eleted)
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Table 2.2.4-6

ITAAC For The Standby Liquid Control System

Design Commitment Inspections, Tests, Analyses Acceptance Criteria

24b.The as-built location of valves on A reconciliation evaluation of valves on Report(s) exist and conclude that design
lines attached to the RPV in the SLC lines attached to the RPV that require reconciliation has been completed for the
system that require maintenance shall maintenance using as-designed and as- as-built location of valves relative to the

be reconciled to design requirements. built information will be performed. design requirements. The report
documents the results of the reconciliation
evaluation.

25. Each accumulator tank has an Analysis of each as-built accumulator tank Report(s) exist and conclude that each
injectable liquid volume of at least will be performed. accumulator tank has an injectable volume

7.8 m 3 (2061 gal). of at least 7.8 m3 (2061 gal).

26. Each accumulator tank has a cover gas Analysis of each as-built accumulator tank Report(s) exist and conclude that each
volume above the liquid of at least will be performed. accumulator tank has a cover gas volume
14.8 m3 (523 ft3). above the liquid of at least 14.8 m3

(523 ft3).

27. Each accumulator tank is capable of Analysis of each as-built accumulator tank Report(s) exist and conclude that each
maintaining an initial nitrogen cover will be performed, accumulator tank is capable of maintaining
gas absolute pressure of least 14.82 an initial nitrogen cover gas absolute
MPa (2150 psia), pressure of least 14.82 MPa (2150 psia).

28. Each SLC system train is powered by Tests will be performed on the SLC Report(s) exist and conclude that the test

a separate safety-related power system by providing a test signal in only signal exists only in the safety-related
suppy. one safety-related division at a time. division under test in the System.
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2.2.5 Neutron Monitoring System

Design Description

The Neutron Monitoring System (NMS) monitors thermal neutron flux and supports the Reactor
Protection System (RPS).

NMS minimum inventory of alarms, displays, and status indications in the main control room
(MCR) are addressed in Section 3.3.

Conformance with IEEE Std. 603 requirements by the safety-related control system structures,

systems, and components defined in Table 2.2.5-1 is addressed in Subsection 2.2.15.

The environmental and seismic qualification of NMS components defined in Table 2.2.5-1 is
addressed in Section 3.8.

NMS software is developed in accordance with the software development program described in
Section 3.2 as part of the NMS software project.

Functional Arrangement

(1) NMS functional arrangement is defined in Table 2.2.5-1.

Functional Requirements

(2) NMS provides automatic functions, initiators, and associated interfacing systems afe-as
defined in Table 2.2.5-2.

(3) NMS provides controls, interlocks, and bypasses are-as defined in Table 2.2.5-3.

(4) NNMS minimumn inventor-y of alarms, displays, and status indications in the main conitrol
room (.. CR) are addressed in Section (Deleted)

(5) Ccnformance with IEEE Std. 603 requir-ements by the s4fe related controel systm
structur~es, systems, and componients defined in Table 2.2.5 1 is addressed in Subsection

(6) The equipment qualification of NIMS components defined in Table. 2.2.5 1 is ad-dreas.sed- in
Seetion 3.8. -(Deleted)

(7) IsS software is developed in accor..dance. with. the , s..f..afe devel.pment pro.gr.am.
describead in Section 3.2. (Deleted)

(8) NMS divisions fail-safe to a trip condition on critical hardware failure, power failure, or
loss of communication failure.

(9) The SRNM subsystem monitors neutron flux from the source range to 15% of the reactor rated
power.

(10) The LPRM subsystems monitor neutron flux from 1 % to 125 % of reactor rated power.

(11) Each NMS division is powered by its divisional safety-related UPS power supply.

(12) LPRM provides signals that are proportional to the local neutron flux.

(13) The LPRM detector assemblies have a design pressure of 8.62 MPa g (1250 psig).
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Table 2.2.5-1

NMS Functional Arrangement

NMS comprises the safety-related startup range neutron monitor (SRNM) subsystem and the
power range neutron monitor (PRNM) subsystem; and the nonsafety-related automatic fixed
in-core probe (AFIP) subsystem and multi-channel rod block monitor (MRBM) subsystem.

NMAS SRNM and PRNNM subsystems arc safct~y rlt

NMS is a four division, redundant, logic based system.

•[• T'& K l¢',I 1. * *

NMN i laae to a trip cnditien n:en c a tailure, poere tailure, cr loss
of commffunication failure.

NMS controllers and their preamplifiers are located in mild environments in divisionally I
separate rooms in the Control Building (CB) and Reactor Building (RB).

NM S 1 lo rc j-4 - l c 'iii n fp'1p t ri initiatian +,.6- +n , -, 1jv; +ý ^4 n,,~,. + 1,n,+ +- .jI..L1
8

11 ILL J SLI.ýLLVt

'1 1i.in' o 1 i th' tri oitit jj' 1 '' .7 11 5 F

inaidiani !a ip- ip nai im tAQacL

Each N diViSion iS pOWered b5'4it3 di-ViSional- safe related UPS power- Supply-.

The PRNM subsystem comprises the local power range monitors (LPRM), the average power
range monitors (APRM), and the oscillation power range monitors (OPRM).

SKINM trip signal legic is interlecked with Geifiidcnt,'Peon coincident switch and the Kcacto
Moe S-witeh.

The SRNM subsystem has 12 SRNM channels, each channel having one fixed in-core
regenerative fission chamber sensor.

i ni SI1'i\1q suposystem monitors nieutrcn &lx fIeom the scurcc ranee to 15% of the r-eactor- rated
powen

The LPRM detector assemblies, SRNM detector assemblies, wiring, cables, and connector are
located in a harsh en-vironment within the lower DW in the RB.

L=PRN providcs signals that arc proportiontal to the local neutrcnflux-.

LPRM subsystem comprises 64 assemblies, divided into four divisions, distributed uniformly
throughout the core, each assembly having four uniformly spaced fixed in-core fission
chamber detectors and seven AFIP sensors.

IThe LPRI detctor assemblies have a design pr-essur-e of 8.62 Ma g (1250 psig).I

Thne LI-'KIY sunbsystemns monitor- neutron fluxý 4fromI '¼ n. to 12 94X ffprAe't~r- r-ate1 nowpr-
.............. j
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Table 2.2.5-1

NMS Functional Arrangement

Ea.h APR. . .division generates the PRNM trip signals f.r the assoiated RPS division based
on LPRM signals, AP....alcu.............ations, OPRA, calculations.

OPRA4 provides neutron fluxi escillation trip signals for- the APRA4 trip signal.
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Table 2.2.5-4

ITAAC For The Neutron Monitoring System

Design Commitment Inspections, Tests, Analyses Acceptance Criteria

225f(Deleted)

6. The equipment qualifieation of NMAS See Seetion 3.8. See Seetion 38
components defined in Table 2.2.5 1
is addressed in Section 3.8.(Deleted)

7. NNMS so"'are is developedi See Sectiont 3.2. See Seetion 3.2.
accor-dance with the s.ft.a. e
development pro-,gam described in
Seetien-3.2.. (Deleted)

8. NMS divisions fail-safe to a trip Test(s) will be performed using simulated Report(s) exist and conclude that NMS
condition on critical hardware failure, signals. divisions fail-safe to a trip condition on
power failure, or loss of critical hardware failure, power failure,
communication failure. or loss of communication failure.

9. The SRNM subsystem monitors Test(s) will be performed using simulated Report(s) exist and conclude that SRNM
neutron flux from the source range to signals. subsystem monitors neutron flux from
15% of the reactor rated power. the source range to 15% of the reactor

rated power.

10. The LPRM subsystems monitor Test(s) will be performed using simulated Report(s) exist and conclude that LPRM
neutron flux from 1 % to 125 % of signals, subsystems monitor neutron flux from 1
reactor rated power. % to 125 % of reactor rated power.

11. Each NMS division is powered by its Test(s) will be performed on the NMS by Report(s) exist and conclude that the test
divisional safety-related UPS power providing a test signal in only one safety- signal exists only in the safety-related
supply. related division at a time. division under test in the System.

12. LPRM provides signals that are Test(s) will be performed on the NMS by Report(s) exist and conclude that the test
proportional to the local neutron flux. providing test signals to each LPRM. signal exists and can be retrieved in the

MCR.
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Table 2.2.5-4

ITAAC For The Neutron Monitoring System
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2.2.6 Remote Shutdown System

Design Description

The Remote Shutdown System (RSS) provides remote manual control of the systems necessary
to: (a) perform a prompt shutdown (scram) of the reactor, (b) perform safe (hot) shutdown of the
reactor after a scram, (c) perform subsequent cold shutdown of the reactor, and (d) monitor the
reactor to ensure safe conditions are maintained during and following a reactor shutdown.

RSS minimum inventory of alarms, displays, controls, and status indications is addressed in
Section 3.3.

Conformance with IEEE Std. 603 requirements by the safety-related control system structures,
systems, and components defined in Table 2.2.6-1 is addressed in Subsection 2.2.15.

The environmental and seismic qualification of RSS components defined in Table 2.2.6-1 is
addressed in Section 3.8.

RSS software is developed in accordance with the software development program described in
Section 3.2 as part of the RTIF software project and SSLC/ESF software project.

Functional Arrangement

(1) RSS functional arrangement is described in Subsection 2.2.6 and defined in Table 2.2.6-1.

Functional Requirements

(2) RSS provides dedicated controls are-asdefined in Table 2.2.6-2.

(3)

(4)

(5)

(6)

RSS moinimum inventely of alafns, dispas 4otos, and status indieations is addr-essed
in Section 3,3-.(Deleted)

Conformance with 1EEE Std. 603 requir-ements by the safeý related control systm
str~uctures, systems, and compontents defined in Table 2.2.6 1 is addressed in Subsectiont
2.2.A.(DMeleted)

The equipment qutalificatien of RSS compontents de-finead int Tfable 2.2.6 1 is addressed inf
Seetien 3..-(Deleted)

RSS softwar-e is developed in accor-dancee with the software development programn
des.e-ibed in Sctýion3.^2. (D eleted)...... ... ...... ... = e ete

(7) Safety-related systems in each RSS panel receive power from divisionally separate safety-
related uninterruptible power supplies.

(8) Nonsafety-related systems in each RSS panel receive power from nonsafety-related power

supplies.

Inspections, Tests, Analyses and Acceptance Criteria

Table 2.2.6-3 provides a definition of the inspections, tests, and/or analyses, together with
associated acceptance criteria for the RSS.
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Table 2.2.6-1

RSS Functional arrangement

RSS is safety-related, Seismic Category I

RSS has two redundant, independent, panels located in two separate rooms in different
divisional quadrants of the Reactor Building

RSS panels are located in two separate roping in differ-ent divisional guadrants of the Reaetor

RSS panels have a safety-related Division 1 visual display unit (VDU), a safety-related
Division 2 VDU, and a nonsafety-related VDU

Safeaty related systems in each RSS panel r-eceive power from divisionlally separate safcty
related unintermptible power- supples

Nonsafety related systems in each RSS panel reeeive power- frm nonsafety related power
supplies
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Table 2.2.6-3

ITAAC For The Remote Shutdown System

Design Commitment Inspections, Tests, Analyses Acceptance Criteria

7. Safety-related systems in each RSS Test(s) will be performed on the RSS by Report(s) exist and conclude that the test
panel receive power from divisionally providing a test signal in only one safety- signal exists only in the safety-related
separate safety-related uninterruptible related division at a time. division under test in the System.
power supplies.

8. Nonsafety-related systems in each Test(s) will be performed on the RSS by Report(s) exist and conclude that the test
RSS panel receive power from providing a test signal in only one signal exists from an uninterruptible AC
nonsafety-related power supplies. channel at a time. power supply only in the channel under

test.
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2.2.7 Reactor Protection System

Design Description

The Reactor Protection System (RPS) initiates a reactor trip (scram) automatically whenever
selected plant variables exceed preset limits or by manual operator action.

Conformance with IEEE Std. 603 requirements by the safety-related control system structures,
systems, and components is addressed in Subsection 2.2.15.

RPS minimum inventory of alarms, displays, and status indications in the main control room

(MCR) are addressed in Section 3.3.

The environmental and seismic qualification of RPS components is addressed in Section 3.8.

RPS software is developed in accordance with the software development program described in
Section 3.2 as part of the RTIF software project.

Functional Arrangement

(1) RPS functional arrangement is defined in Table 2.2.7-1.

Functional Requirements

(2) RPS provides automatic trip initiators and associated interfacing systems afe-as defined in
Table 2.2.7-2.

(3) RPS provides controls, interlocks (system interfaces), and bypasses afe-as defined in
Table 2.2.7-3.

k ) ~triitt . fe"ern fnr cemn'nent y~ t e s) ty 1e at (Thp attpd

(5) RPS mini-u--.m. in.ven.ty of ala"ms, displays, and status indicati•fs in the mai control

r..m (MCR) are addressed in Section 3.3.(Deleted)

(6) The equipmenit qualification of RPS ccmponents is addressed in Section 3.8.(Deleted)

(7) RPS softwAare is developed int aecordancee with the seftwafe development programf
descr-ibed in Section 3.2. (Deleted)

(8) The RPS logic is designed to provide a trip initiation by requiring a coincident trip of at
least two divisions to cause the trip output.

(9) The RPS is fail-safe such that on loss of redundant divisional electrical power supplies the
load drivers of that division change to the tripped state.

(10) Redundant safety-related power supplies are provided for each division.

(11) Automatic and manual scram initiation logic systems are independent of each other.

Inspections, Tests, Analyses and Acceptance Criteria

Table 2.2.7-4 provides a definition of the inspections, tests, and/or analyses, together with
associated acceptance criteria, which will be performed for the RPS.
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Table 2.2.7-1

RPS Functional Arrangement

The RPS comprises four redundant safety-related, Seismic Category I, divisions of sensor:I
channels, trip logics and trip actuators.

The RPS comprises two divisions of manual scram controls and scram logic circuitry.

The RPS logie is designed to provide a trip initiation by r-equrn a cinident trip of at least
twe divisions to• eause the 4ip oultput-.

The RPS trip aetuater- load dr-iver-s inteffupt circutit power- to scr-am pilot seleneids anid scr-am
air- header dump valves.

The -RP:S is fail safe such that on o..ofrunntdivision-al elecrmical power- supplie§ the

lead drivers of that division change to the tripped state.

. . . ....g v elt d p w fsi p ie r 
1 

Oe .-ttm atedandan maua sef.,f iniiaon...... le; ......... ; fen deedn t .... e. ot.h.er-.I
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Table 2.2.7-4

ITAAC For The-Reactor Protection System

Design Commitment Inspections, Tests, Analyses Acceptance Criteria

display'S, and stasus indications' in; the
main controel room (NMCR) are
addressed in Sc-tion 3.3.(Deleted)

6. The equipmnent qutalifieation of RS See Section 3.8. See Section 38
components is addressed in Seeticn
3-8.Deleted)

7. "PS software is developed in Sce Section 3..See Section 3.2.
accor-dancee with the seftwar-e
development program described in
Seeton--3.-. (Deleted)

8. The RPS logic is designed to provide Test(s) will be performed on the as-built Report(s) exist and conclude that the
a trip initiation by requiring a RTIF platform of the RPS functions. RTIF platform performs the RPS function
coincident trip of at least two trip outputs when a coincident trip of at
divisions to cause the trip output. least two divisions occurs.

9. The RPS is fail-safe such that on loss Test(s) will be performed on the as-built Report(s) exist and conclude that the
of redundant divisional electrical RTIF platform of the RPS functions by RTIF platform de-energizes the RPS trip
power supplies the load drivers of de-energizing the RTIF platform by outputs when a coincident de-
that division change to the tripped division. energization of at least two divisions
state. occurs.

10. Redundant safety-related power Test(s) will be performed on the RPS by Report(s) exist and conclude that the test
supplies are provided for each providing a test signal in only one safety- signal exists only in the safety-related
division. related division at a time. division under test in the System.
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Table 2.2.7-4

ITAAC For T-he-Reactor Protection System

Design Commitment Inspections, Tests, Analyses Acceptance Criteria

11. Automatic and manual scram Analysis(es) will be performed on the Report(s) exist and conclude that single
initiation logic systems are automatic and manual scram initiation failures in an automatic scram initiation
independent of each other, logic systems. logic system do not propagate to the

manual scram initiation logic system and
single failures in a manual scram
initiation logic system do not propagate
to the automatic scram initiation logic
system.
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2.2.9 Steam Bypass and Pressure Control System

Design Description

The Steam Bypass and Pressure Control (SB&PC) System controls the reactor pressure during
reactor startup, power generation, and reactor shutdown by control of the turbine bypass valves and
signals to the Turbine Generator Control System (TGCS), which controls the turbine control valves.

The SB&PC System minimum inventory of alarms, displays, and status indications in the main
control room (MCR) are addressed in Section 3.3.

Functional Arrangement

(1) The SB&PC System functional arrangement is dese-ibed defined in Table 2.2.9-1.

Functional Requirements

(2) The SB&PC System provides functions and initiating conditions as 4ese4be"-defined in
Table 2.2.9-2.

(3) The SB&PC System mninimuiem iaventei. y of alafms, displays, and status indieations in the

main control room (MCR) are addressed in Section 3.3. (Deleted)

(4) SB&PC controllers are triple redundant fault tolerant.

(5) SB&PC System has three redundant nonsafety-related uninterruptible AC power supplies.

Inspections, Tests, Analyses and Acceptance Criteria

Table 2.2.9-3 speei i definesof the inspections, tests, and/or analyses, together with associated
acceptance criteria for the SB&PC system.
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Table 2.2.9-1

SB&PC System Functional Arrangement

SB&-PC System is a triple redundant, fault toler-ant, digital controeller.

SB&PC System fault-tolerant digital controllers are located in a mild envir-e....nt in the
Control Building.

SB&PC System has three r-edundant nonsafety related AC uniniterrzuptible power supplies
designed SO th-at lOf ofioe power- supply Or incmn poer: scurce does not affect SB&PC
system functienal operAtien.

SB&PC System interfaces with Nuclear Boiler System (NBS) feeeiving reactor steam dome
pressure signals.

SB&PC System interfaces with the TGCS fieeeiv-ag(!)-turbine power load unbalance signal,
(2-)-turbine trip signal, and (-3turbine steam flow demand signal.

SB&PC System interfaces with the main condenser -eeeiing main condenser pressure signal.

Table 2.2.9-2

SB&PC System Functions and Initiating Conditions

Function Initiating Condition

Close TBV Main condenser pressure high

Modulate TBV SB&PC System normal pressure control function
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Table 2.2.9-3

ITAAC For The Steam Bypass and Pressure Control System

Design Commitment Inspections, Tests, Analyses Acceptance Criteria

1. The SB&PC System functional Inspections of the as-built system will be -rspeen -ioReports(s) exist and
arrangement is desefibed-defined in conducted. concludedoeunment that the as-built
Table 2.2.9-1. SB&PC system conforms to the

functional arrangement as defined in
Table 2.2.9-1.

2. SB&PC System provides functions Tests will be performed on the SB&PC Test Report(s) exist and ee-nafnt
and initiating conditions as defined in system using simulated signals. conclude that the SB&PC system is
Table 2.2.9-2. capable of per.fo..mingperforms the

functions as defined in Table 2.2.9-2.

3. SB&PC system minimu.m in;entory See Sectin 3.3 See Section
of alarms, displays, and status
indications in the main contr-ol room
(MCR) are addressed in Section
a.4.Deleted)

S4. SB&PC controllers are triple ia. Test(s) will be performed simulating ia. Test Report(s) exist and
redundant fault tolerant. failure of any one SB&PC controller. concludedoeument that failure of any

one SB&PC controller has no effect
on SB&PC valve position demand
signal.

iib. Test(s) will be performed simulating bii. Test-rReport(s) exist and
failure of any two SB&PC concludede-ument that failure of any
controllers. two SB&PC controllers generates a

turbine trip signal.
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Design Commitment Inspections, Tests, Analyses Acceptance Criteria
4 4

5. SB&PC System has three redundant
nonsafety-related uninterruptible AC
power supplies.

i. Test(s) will be performed on the
SB&PC system by providing a test
signal in only one power supply
channel at a time.

ii. Test(s) will be performed on the
SB&PC system power supply
configuration simulating failure of

i. Report(s) exist and conclude that the
test signal exists only in the power
channel under test.

ii. Report(s) exist and conclude that loss
of any one Dower sunnlv at a time
has no effect on SB&PC valve

any one power supply.

iii. Test(s) will be performed on the
SB&PC system Dower sunnlv

position demand signal.

iii. Report(s) exist and conclude that loss
of any two Dower supplies at a time

configuration simulating failure of
any two power supplies.

has no effect on SB&PC valve
position demand signal.
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2.2.12 Leak Detection and Isolation System

Design Description

The Leak Detection and Isolation System (LD&IS) detects and monitors leakage from the
containment, and initiates closure of inboard and outboard main steamline isolation valves
(MSIVs), containment isolation valves (CIVs), and Reactor Building (RB) isolation dampers by
the safety-related reactor trip and isolation function (RTIF) and SSLC/ESF programmable logic
controller platfe -,software projects.

The LD&IS functional arrangement is described in Tables 2.2.12-1.

LD&IS MSIV isolation function is implemented by the RTIF platform.

Conformance with IEEE Std. 603 requirements by the safety-related control system structures,
systems, and components is addressed in Subsection 2.2.15.

The environmental and seismic qualification of LD&IS components is addressed in Section 3.8.

The LD&IS minimum inventory of alarms, displays, and status indications in the main control
room are addressed in Section 3.3.

The containment isolation components that correspond to the isolation functions defined in
Tables 2.2.12-2 and 2.2.12-3 are addressed in Subsection 2.15.1.

LD&IS software is developed in accordance with the software development program described
in Section 3.2 as part of the RTIF software project and SSLC/ESF software project.

Functional Arrangement

(1) The LD& .S fun.tional arangement is des.r.ibed in Tables 2.2.12 1. (Deleted)

Functional Requirements

(2) a. T-he-RTIF LD&IS software monitors isolation function moniteied-variables are-as
deseibeddefined in Table 2.2.12-2.

b. SSLC/ESF LD&IS software monitors isolation function variables as defined in Table
2.2.12-2.

(3) T-e-RTIF and SSLC/ESF LD&IS software monitor leakage source moniter-edvariables afe
as deseibed-defined in Table 2.2.12-3.

(4) The-RTIF and SSLC/ESF LD&IS software provide controls, interlocks, and bypasses are
as dese-ibed-defined in Table 2.2.12-4.

(5) Confeoan..ce ih TitE Std. 603 requirements by the safey, related •o•tr-l• system
St..cture., ,..t.ms, and components is addressed in Subse.ti.n 2.2..5. . Deleted)

(6) The equipment qu.alifict•ion of r.D&IS cempenents descr.ibed i; "n Ta-b 2.2.12 1 is
addressed in Section 3.8. .(Deleted)

(7) The LD&IS minimumn inventor' of alarmas, displays, and status indications in the mai
control room are addressed in Section 3.3. (Deleted)

(8) Th c..ntainment. isolaion components tha c.rresp.nd to the isolation functions deser-ibed

if 2.2.~ 1:1-2 and 2..12- arc aderessed in uobseeuon -A ti eleteal
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Table 2.2.12-1

LD&IS Funetional ArrFangemeMtDeleted)

LD&IS is safeaty r-elated, Seismic Category 1.

LD&JS ffinctions, other than NUSIV isolation ffinction, are implemented by SSLC,'ESF
Pltfef FP,

LD&JS -N4SIM isolatiefn fflfltfiefl is imnplemented by the RTIF platformn.

L=D&IS isolationt ftnctiefns logic is designed to pr-evide an actuation by r-qirn eonident
trip Of att lhe.aQ4t ~ov divisions to ca-use the trip output.

LD&IS logic is de ener-gized to initiate the isolation funfincin (i.e., fail Rafc).

LD&IS legic channels and associated sensors are powered from safety related po~wer supplies.

DWIA flooer drain high conductivity waste (H4CW) sump instrumentation is designed with the
sensitivity to detect a leakage step change (increase) of 3.8 liter-s/mm (1.0 gpmn) withinf one
hour- and to alarm at sumnp flow rates in excess of 19 liter-s/mm (5 gpmn).
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Table 2.2.12-5

ITAAC For The Leak Detection and Isolation System

Design Commitment Inspections, Tests, Analyses Acceptance Criteria

1. The LD&IS funcetional arrangement Inspectionis and/or- tests will be conducted Report(s) docutment(s) that the system
is;dsrie in Tables 2.2.12 1. on the as built configur-ation as defined in confor-ms to the. fntoal aangement
LDeleted) Tables-2.2.12 1. descr-ibed int Tables 2.2.12-4-.

2a. T4e-RTIF LD&IS software monitors Test(s) will be performed on the as-built Report(s) exist and conclude that the
isolation function maai•tefed RTIF using simulated signals and RTIF performs the MSIV isolation
variables afe-as deser-ibed-defined in actuators for the MSIV isolation functions defined in Table 2.2.12-2. See
Table 2.2.12-2. functions defined in Table 2.2.12-2. See Subsectien 2.2.15.

S ub sectioen- 2 .2.-1-5.

2b. SSLC/ESF LD&IS software monitors Test(s) will be performed on the as-built Report(s) exist and conclude that the
isolation function variables as SSLC/ESF using simulated signals and SSLC/ESF performs the non-MSIV
defined in Table 2.2.12-2. actuators for the non-MSIV isolation isolation functions defined in Table

functions defined in Table 2.2.12-2. 2.2.12-2.

3. T4e-RTIF and SSLC/ESF LD&IS Test(s) will be performed on the as-built Report(s) exist and conclude that the
software monitor leakage source RTIF software project, SSLC/ESF monitored variables exist and can be
fnei4efed-variables afe-as deser-bed software project, and SSLC/ESF VDUs retrieved in the main control room in
defined in Table 2.2.12-3. using simulated signals and actuators for response to simulated signals as defined in

the monitored variables defined in Table Table 2.2.12-3.See Subsection 2.2.15.
2.2.12-3. Sce Subsecften 2.2.15.

4. T-he-RTIF and SSLC/ESF LD&IS Test(s) will be performed on the as-built Report(s) exist and conclude that the
software provide controls, interlocks, RTIF software project, and SSLC/ESF RTIF and SSLC/ESF controls, interlocks,
and bypasses afe-as desefbed-defined software project, (including the and bypasses exist, can be retrieved in the
in Table 2.2.12-4. SSLC/VDUs) using simulated signals main control room, and are performed in

and actuators for the controls, interlocks, response to simulated signals and manual
and bypasses as defined in Table 2.2.12- actions as defined in Table 2.2.12-4. See
4. See Subsection 2.2.15. Subsection 2.2.15.
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2.2.13 Engineered Safety Features Safety System Logic and Control

Design Description

The Safety System Logic and Control for the Engineered Safety Features systems (SSLC/ESF)
addressed in this subsection performs the safety-related Emergency Core Cooling System
(ECCS) control logic, the isolation logic for the Control Room Habitability System (CRHS), and
controls the safety-related video display units (VDUs) for the Q-DCIS.

Conformance with IEEE Std. 603 requirements by the safety-related control system structures,
systems, and components is addressed in Subsection 2.2.15.

The SSLC/ESF minimum inventory of alarms, displays, and status indications in the main
control room (MCR) are addressed in Section 3.3.

The environmental and seismic qualification of SSLC/ESF components defined in Table 2.2.13-
1 is addressed in Section 3.8.

The SSLC/ESF software is developed in accordance with the software development program
described in Section 3.2 as part of the SSLC/ESF software project.

Functional Arrangement

(1) The SSLC/ESF functional arrangement is deser4bed-defined in Table 2.2.13-1.

Functional Requirements

(2) The SSLC/ESF provides automatic functions, initiators, and associated interfacing systems
a-e-as described in Table 2.2.13-2.

(3) The SSLC/ESF provides controls, interlocks, and bypasses in the main control room
(MCR) are-as described in Table 2.2.13-3.

(4) Confo.man.e with EEE Std. 603 reuir-emfents by the safeaty related con•ter l syst
st..ctures, systems, and comp.nents is addressed in Subse.tion 2.2.1S. (Deleted)

(5) The SSL.CESF m.inimum iniventory of alarms, displays, and status indications in the main
.ontro.l r.m (N.R. a.e addressed in Section 3.3. (Deleted)

(6) The equipment qualification of SSLCGýESF components descr-ibed in Table 2.2.13 1 is
addrsscd in Se.tion 3... (Deleted)

(7) The SSLC/ESF software is developed in accor-dance with the software developmen
program descr-ibed in Section 3.2. (Deleted)

(8) SSLC/ESF logic is designed to provide a trip initiation by requiring a coincident trip of at
least two divisions to cause the trip output.

(9) SSLC/ESF uses "energized-to-trip" and "fail-as-is" logic.

(10) Redundant safety-related power supplies are provided for each division.

Inspections, Tests, Analyses and Acceptance Criteria

Table 2.2.13-4 defines the inspections, tests, and/or analyses, together with associated acceptance
criteria for the SSLC/ESF system.
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Table 2.2.13-1

SSLC/ESF Functional Arrangement

SSLC/ESF comprises four redundant, safety-related, Seismic Categor' 1, divisions of trip
logics and trip actuators, located in divisionally separate rooms in the Control Building (CB)
and Reactor Building (RB).

SSLC/ESF video display units (VDUs) comprise two redundant sets of four divisions of
safety-related, VDUs, housed in two separate main control room panels.

SSLC/ESF r-eeeives inputs from, and sends outputs to inter-faoing systems as descr-ibed inf
Tables 2.2.13 2 and 2.2.13 3.

SSLC/ESF logic is designed to proevide a trip initiation by reurngacincidenft trip of at least
two divisions to cauise the trip output.

Redundant safiety related power- suipplies are provided for- each divisiefn.

"SSLCESF uses "energized to trip" and "fail as is" logic.

ADS (SRVs and DP's), WCS, GDCS, and SLC are actuated sequentially and/or- in groups.

S-LCG.ASF tr-ansmfits and receives safety related human system inter-facae (H4SI) infefmation as
descr-ibe~d inl TA4eabL 3.3 1, Item 6, to and 4fro the safety r~elated VDUs.
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Design Control Document/Tier 1

ITAAC For The Safety System Logic and Control/FSF-System

Design Commitment Inspections, Tests, Analyses Acceptance Criteria

6. The equipment qualification oe Se -e Section 300 .8. See Section .8
SSLC/ýESF eomponents is addr-essed
inSeehti4on-(Deleted).

7. The SSLCESF sefware is See Seet•tio .2. See Scetion 3.2.
developed in accor-dancee with the
software development program
descr.ibed in, Section 3.2. (Deleted)

8. SSLC/ESF logic is designed to Test(s) will be performed of the as-built Report(s) exist and conclude that the as-
provide a trip initiation by requiring SSLC/ESF system using simulated built SSLC/ESF system performs trip
a coincident trip of at least two signals and actuators. initiation when a coincident trip occurs in
divisions to cause the trip output, at least two divisions.

9. SSLC/ESF uses "energized-to-trip" Test(s) will be performed of the as-built Report(s) exist and conclude that the as-
and "fail-as-is" logic. SSLC/ESF system using simulated built SSLC/ESF system uses "energized-

signals and actuators. to-trip" and "fail-as-is" logic.

10. Redundant safety-related power Test(s) will be performed on the RPS by Report(s) exist and conclude that the test
supplies are provided for each providing a test signal in only one safety- signal exists only in the safety-related
division. related division at a time. division under test in the System.
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2.2.14 Diverse Instrumentation and Controls Systems

Design Description

The Ddiverse linstrumentation and Gcontrol Ssystems (D-IGS) comprise the Isafe -related
Anticipated Transients Without Scram Standby Liquid Control (ATWS/SLC) system and the
nonsafety-related Diverse Protection System (DPS). I
The ATWS/SLC and DPS minimum inventory of alarms, displays, controls, and status
indications in the MCR are addressed in Section 3.3.

The environmental and seismic qualification of ATWS/SLC and DPS components defined in
Table 2.2.14-1 is addressed in Section 3.8.

The containment isolation components that correspond to the DPS isolation functions are
addressed in Subsection 2.15.1.

Conformance with IEEE Std. 603 requirements by the safety-related control system structures,
systems, and components defined in Table 2.2.14-1 are addressed in Subsection 2.2.15.

ATWS/SLC hardware and software is developed in accordance with the software development
program described in Section 3.2 as part of the ATWS/SLC software project.

DPS hardware and software is developed in accordance with the software development program
described in Section 3.2 as part of the GENE DPS software project.

Functional Arrangement

(1) The ATWS/SLC and DPSDIC-g diverse instrumentation and control systems functional
arrangement is-asdefined in Tables 2.2.14-1 and 2.2.4. 2.

Functional Requirements

(2) The ATWS/SLC and DPSDIGS diverse instrumentation and control systems provide
automatic functions, initiators, and associated interfacing systems are-as defined in Table
2.2.14-2.

(3) The ATWS/SLC and DPSD-GS diverse instrumentation and control systems provide
controls, interlocks and bypasses in the MCR are-as defined in Table 2.2.14-3.

(4) DICS minimum invente.ry of alarms, displays, controls, and status indications in the MCR
are addressed in Section 3.3-. (Deleted)

(5) The equipment qualification of DIGS ATWS/SLC and DPS components defined in Table
2.2.14 1 is addressed in Seeti; n 3.8. .(Deleted)

(6) The containment isolation compon.ents that fcorrespond to the DPS isolation functis
defined in Table 2.2. 1 4 2 are addressed in Subsection 2. 1 5.1!. (Deleted)

(7) Conformance with IEEE Std. 603 requir-ements by the safeý related controel syste
structur-es, systems, and compontents definied in Table 2.2.14 1 is addressed in Subsection
2.2.25-.fe5leted)
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(8) Confirmatory analyses to support and validate the DPS design scope and fire separation
criteria.

(9) Failure Modes and Effects Analysis (F-MEA) per- NUREG,'CR 6303 of safet related
proetection system platforms (RoPS and SSLC/ESF) completed to validate the DPS divers
proete••en funti•• +. (Deleted)

(10) DIGS softwar-e is developed in aeeor-dance with the softwar-e development pr-ogramf
des.r .ibed inelete

(11) DPS cabinet separation exists from the other N-DCIS, RMI, and Q-DCJS cabinets.

(12) ATWS/SLC system logic is designed to provide a trip initiation by requiring coincident
trip of at least two divisions to cause the trip output.

(13) Each ATWS/SLC system division is powered from its respective safety-related power
supply.

(14) DPS is powered from nonsafety-related load group power supplies.

(15) DPS triple redundant digital controllers require agreement in at least two channels out of
three channels for a coincident trip actuation.

(16) DPS logic is "energize-to-actuate".

(17) DPS process variable sensors are diverse from those used by the RPS and SSLC/ESF.

(18) The DPS network segment uses diverse hardware and software from that used by the RPS
and SSLC/ESF.

Inspections, Tests, Analyses and Acceptance Criteria

Table 2.2.14-4 defines the inspections, tests, and/or analyses, together with associated acceptance
criteria for the ATWS/SLC and DPSDQGg.
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Table 2.2.14-1

Diverse Instrumentaion and Control Systems Functional Arrangement

Ij A 1 G system is safe~' relateJ

ATWS/SLC system is housed within each of the divisional safety-related reactor trip and
isolation function (RTIF) cabinets on a separate chassis from the other equipment within the
cabinet.

RTIF cabinets housing the ATWS/SLC system are located within the divisional electrical
rooms in the control building (CB)[in a mild envirent. I

AT"WS/"LG system logic i designed topevd a tri ntainb -~fingeiidn trip et
at least two divisions to cause the trip etu-it.

ATWS/SLC has RPV dome pressure sensors and RPV water level sensors that are hardwired
to their respective divisional controlle in the GB.

DPS uses a triple r-edundant, digital controller-, power-ed from nonisafeaty related lead group
power- supphes,

DPS triple redundanit digital controeller-s r-equir-e agr-eemnent in at least two channels out of 4ffee
channels for: a coinceident trip actuation.

DPS is housed in a cabinet locatedlin A miid en-virerment in the CB.

DPS secfr-am• itiation legic is "energize to actuate" applied at the power- rleturni side of the
eefntr-l circutit going to the scr-am pilot valve solenoids.

DPS logic is "enter-gize to actuate".

DPS proceess variable sensors are differ-ent fromn those used by the R-S and SSLC,'ES-F.

PPS uises har-dware anad software that is separate and independent from that used by the "S
anfd SSLC/ESF.
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Table 2.2.14-4

ITAAC For The Diverse Instrumentation and Controls

Design Commitment Inspections, Tests, Analyses Acceptance Criteria

13. Each ATWS/SLC system division is Test(s) will be performed on the Report(s) exist and conclude that a test
powered from its respective safety- ATWS/SLC system by providing a signal exists in the safety-related division
related power supply. test signal in only one safety-related under test in the ATWS/SLC system.

division at a time.

14. DPS is powered from nonsafety-related Test(s) will be performed on the DPS Report(s) exist and conclude that a test
load group power supplies, by providing a test signal in only one signal exists in the load group under test in

DPS load group at a time the DPS.

15. DPS triple redundant digital controllers Test(s) will be performed on the DPS Report(s) exist and conclude that trip
require agreement in at least two by providing simulated signals to each actuation signals exist only when at least
channels out of three channels for a DPS channel. two channels are in coincident agreement.
coincident trip actuation.

16. DPS logic is "energize-to-actuate". Test(s) will be performed on the DPS Report(s) exist and conclude that trip
system logic, actuation signals are "energize-to-

actuate".

17. DPS process variable sensors are Analysis(es) will be performed on the Report(s) exist and conclude that the DPS
diverse from those used by the RPS and DPS sensor failure modes and effects. sensors are diverse from the RPS and
SSLC/ESF. SSLC/ESF sensors.

18. The DPS network segment uses diverse Analysis(es) will be performed on the Report(s) exist and conclude that the DPS
hardware and software from that used DPS network segment failure modes network segment is diverse from the RPS
by the RPS and SSLC/ESF. and effects. and SSLC/ESF hardware and software.
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Table 2.2.16-1

HP CRD Isolation Bypass Function ICP Functional Arrangement

HP CRD Isolation Bypass Function ICP is a four division, redundant, logic controller.

HP CRD Isolation Bypass Function ICP and RMUs are Focated in divisionally separate]
rooms in the Control Building (CB) and Reactor Building(R)
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