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Brief Description of the Impact (what is being changed and why):

Components of the upper internals are being changed to allow the activated portion of the in-core
instrumentation thimble tubes (IITAs) to remain underwater at all times during the refueling outage.
This eliminates the 42 in-core instrumentation guidé tubes penetration in the reactor vessel head and
replaces them with eight Quickloc penetrations. The IHP storage stand and water tank are replaced
with a conventional reactor vessel headstand. These changes will enhance safety; facilitate reactor
vessel head inspection and lower Occupational Radiation Exposure (ORE) during refueling outages.
Because the activated portion of the IITAs are kept underwater, the shielding on the IHP can be
significantly reduced and the IITA thimble handling rig eliminated. This reduces the size and weight of
the THP lifting rig. It also allows the four CRDM cooling fans to be directly mounted to the IHP. This
eliminates the removable CH-40 platform. The seven inch thick seismic support/shielding plate is
‘replaced by a thinner plate. The seismic support function of this plate is replaced by a seismic support
system used in the Westinghouse operating fleet. This system uses the Digital Rod Position Indicator
Plates, which act as the lateral support for the CRDM via interaction with a grid work of spacer plates
and a seismic support platform. '

SRP Section Impacted: .
Impacts Sections 3.7.2,3.8.3, 3.9.4 and 3.9.5 of the Standard Review Plan (SRP).

This evaluation is prepared to document the following Design Control Document (DCD) changes:
Tier 1

e Figure 2.1.3-3 Reactor Vessel Arrangement

Figure 3.3-1 Nuclear Island Section A-A

Figure 3.3-7 Nuclear Island Plan View at EL 117'-6"
Figure 3.3-8 Nuclear Island Plan View at EL 135'-3"

Tier 2

.Subsection 1.2.1.2.1 Reactor Design

Subsection 3.9.5.1.2 Upper Core Support Assembly

Subsection 5.3.1.2, Safety Description

Subsection 3.9.7 Integrated Head Package

Subsection 4.4.6.1 In-core Instrumentation

Subsection 4.6.1 Information for Control Rod Drive System

Subsection 12.2.1.2 Sources for Shutdown

Subsection 12.2.1.2.5 In-core Flux Thimbles

Subsection 15.4.8.1.1.6 Effect of Rod Travel Housing Circumferential Failure

Figure 1.2-8 Nuclear Island General Arrangement Plan at Elevation 117'-6" & 130'-0"
e Figure 1.2-9 Nuclear Island General Arrangement Plan at Elevation 117'-6" with Equipment
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Figure 1.2-10 NI General Arrangement Plan at EL 135'-3"

Figure 1.2-11 Nuclear Island General Arrangement Plan at Elevation 153'-0" & 160'-6"

Figure 1.2-13 Nuclear Island General Arrangement Section A-A

Figure 1.2-14 Nuclear Island General Arrangement Section A-A with Equipment (Tripod added
during operation)

Figure 1.2-16 Nuclear Island General Arrangement Section B B with Equlpment (Tripod added
during operation)

Table 3.2-3 (Sheet 33 of 65) AP1000 Classification of Mechanical and Fluid Systems,
Components and Equipment

Figure 3H.5-1 (Sheet 3 of 3) Nuclear Island Critical Sections Section A-A

Figure 3.7.2-12 (Sheet 5 of 12) Nuclear Island Key Structural Dimensions Plan at EL. 153-0" &
160-6"

Figure 3.7.2-12 (Sheet 6 of 12) Nuclear Island Key Structural Dimensions Plan at EL. 153'-0" &
160-6" :
Figure 3.9-6 Upper Core Support Structure

Figure 3.9-7 Integrated Head Package

Figure 3.9-8 Reactor Internals Interface Arrangement

Table 5.2-1 (Sheet 1 of 5) Reactor Coolant Pressure Boundary Materials Spemﬁcatlons

Figure 5.3-1 Reactor Vessel

Figure 5.3-6 Reactor Vessel Key Dimensions, Side View :

Figure 6.2.4-9 Hydrogen 'Igriiter Locations Plan View Elevation 118'-6"

Figure 6.2.4-10 Hydrogen Igniter Locations Plan View Elevation 135'-3"

Figure 6.2.4-11 Hydrogen Igniter Locations Plan View Elevation 162'-0"

Figure 9A-1 (Sheet 6 of 16) Nuclear Island Fire Area Plan at Elevation 117'-6"

Figure 9A-1 (Sheet 7 of 16) NI Fire Area Operating Deck EL 135'-3"

Figure 9A-1 (Sheet 8 of 16) Nuclear Island Fire Area Plan at Elevation 153'-0" & 160'-6"
Figure 9A-1 (Sheet 10 of 16) Nuclear Island Fire Area Section A-A

Figure 12.3-1 (Sheet 7 of 16) Radiation Zones, Normal Operation/Shutdown Nuclear Island,
Elevation 117'-6"

Figure 12.3-1 (Sheet 8 of 16) Radiation Zones Normal Operation/Shutdown EL 135'-3"

Figure 12.3-1 (Sheet 9 of 16) Radiation Zones, Normal Operation/Shutdown Nuclear Island,
Elevation 153'-0" & 160'-0"

Figure 12.3-2 (Sheet 7 of 15) Radiation Zones, Post-Accident Nuclear Island, Elevation 117'-6"
Figure 12.3-2 (Sheet 8 of 15) Radiation Zones Post-Accident EL 135'-3"

Figure 12.3-2 (Sheet 9 of 15) Radlatlon Zones, Post- Acmdent Nuclear Island, Elevation 153-0"
& 160'-6"

Figure 12.3-3 (Sheet 7 of 16) Radiological Access Control, Normal Operatlon/Shutdown Nuclear

. Island, Elevation 117-6"

Figure 12.3-3 (Sheet 8 of 16) Rad1010g1cal Access Control Normal Operation/Shutdown

- 'EL 135-3"
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e Figure 12.3-3 (Sheet 9 of 16) Radiological Access Control, Normal Operation/Shutdown Nuclear
Island, Elevation 153'-0" & 160'-6"

These changes are intended to be included in revision 17 of the DCD.
I TECHNICAL DESCRIPTION

An instrument grid assembly is added to the reactor vessel upper internals package. - This instrument
grid assembly positions and supports the 42 instrumentation guide tubes. The IITAs fit inside the
instrumentation guide tubes. They do not move from the instrumentation guide tubes until they have to
be replaced. Six instrumentation guide tubes are ganged together to form an individual Quickloc stalk.
The Quickloc stalks penetrate the reactor vessel head at eight Quickloc penetrations. A Quickloc is the
primarily coolant pressure boundary for up to six IITAs. This is shown in Figure 1 Reactor Vessel
(DCD Figure 3.9-8 Reactor Internals Interface Arrangement).

Since the activated portions of the IITAs are always underwater, the shielding of the IHP has been
reduced. The IHP shroud still provides excellent shielding for the lower radioactive source term
associated with the reactor vessel head and CRDMs within the ITHP. The thimble rig is eliminated and
the lower weight of the IHP allows for a smaller more compact lifting rig. Since the lifting rig is much
smaller it remains on the IHP at all times during operation and refueling. The lower weight of the THP
allows the four CRDM cooling fans to be mounted directly on the IHP shroud structure. This eliminates
the large plenums and ductwork as well as the CH-40 module that held the plenum, ductwork and four
CRDM cooking fans.

The seven inch thick seismic support plate is replaced with a thinner plate. The seismic support function
of this plate is replaced by a seismic support system of the type used in the Westinghouse operating
fleet. This system uses the Digital Rod Position Indicator Plates, which act as the lateral support for the
CRDM via interaction with a grid work of spacer plates and a seismic support platform.

Since the IITAs remain underwater and are stored in the upper internals stand in the flooded reactor
refueling cavity, a conventional head stands is used during refueling outages. This eliminates the large
IHP head stand/water tank. :
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I. CHANGE JUSTIFICATION

As noted in the description, the goal of this change is to enhance safety, facilitate reactor vessel head
inspection and reduce ORE during refueling outages. The 42 twenty-five foot long in-core

" instrumentation guide tubes are eliminated and are replaced with eight Quickloc nozzles. Quicklocs are
proven technology and approved by the NRC. Similar Quickloc nozzles are in operation at the
Waterford 3, Calvert Cliffs 1&2 and St. Lucie 1&2 units. This reduces the number of penetrations in the
reactor vessel head. Only eight Quickloc nozzles are connected to the reactor vessel head. This greatly
reduces the amount of handling time. The highly activated portions of the IITAs are underwater at all
times and are moved remotely with the rest of the upper internals package all at one time by the internals
lift rig. There is a minimum of 10 feet of water above the activated portion of the IITAs and over 20
feet of water when the upper internals are in the upper internals head stand. Movement of the upper
‘internals is an administratively-controlled heavy lift. In the certified design, the IITAs were manually
lifted and lowered one at a time. There were two raise/lower cycles during each refueling outage. This
change eliminates manual mishandling events with the IITAs.

Eliminating the in-core instrumentation guide tubes allows more room between CRDMs for visual
examination of the reactor vessel head. It also allows for easier.access to the Digital Rod Position
- Indicator (DRPI) connectors at the top of the CRDMs.

The IHP now rests on a conventional head stand less than five feet high on the containment operating
deck. In the certified design, the IHP was place over a large water shield tank and special track ways
were needed to mount the inspection equipment over the headstand water tank.

The CRDM cooling fans are now mounted directly on the IHP and there is no need to uncouple them
from the ductwork/plenums. The large CH-40 module is eliminated so two polar crane picks of this
potentially contaminated structure are eliminated.

The highly activated IITAs are no longer are pulled into the IHP shroud and this greatly reduces both the
radiation dose and number of personnel needed to service the IHP. Cumulative radiation exposure to the
CRDM coil stacks, cables and connectors within the shroud is greatly reduced.
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III.

A.

REGULATORY IMPACT

EVALUATION OF DEPARTURE FROM TIER 2 INFORMATION (Check correct response and provide
justification for that determination under each response)

10 CFR Part 52, Appendix D, Section VIILB.5.a. provides that an applicant for a combined licensee who
references the AP1000 design certification may depart from Tier 2 information, without prior NRC approval,
if it does not require a license amendment under paragraph B.5.b. The questions below address the criteria of
B.5.b.

Does the proposed departure result in more than a minimal increase in the frequency of - [1YES XINO
occurrence of an accident previously evaluated in the plant-specific DCD? :

The addition of the instrument grid assembly, Quicklocs and change to the integrated head package do not
alter accident precursors or the design function of the in-core instrumentation.

Does the proposed departure result in more than a minimal increase in the likelihood of O YES XINO
occurrence of a malfunction of a structure, system, or component (SSC) important to safety
and previously evaluated in the plant-specific DCD?

The addition of the instrument grid assembly, Quicklocs and change to the integrated head package do not
increase the likelihood of an occurrence of a malfunction of a structure, system, or component important to
safety. The addition of instrument grid assembly, Quicklocs and change to the integrated head package do not
affect accident precursors. .

Does the proposed departure result in more than a minimal increase in the consequences of [ ] YES [X] NO
an accident previously evaluated in the plant-specific DCD?

The addition of the instrument grid assembly, Quicklocs and change to the integrated head package do not
alter the design function of the stack or increase the consequences of an accident previously evaluated in the
plant-specific DCD. ,

Does the proposed departure result in more than a minimal increase in the consequences of [ ] YES [X] NO
a malfunction of an SSC important to safety previously evaluated in the plant-specific
DCD?

The addition of the instrument grid assembly, Quicklocs and change to the integrated head package do not
increase the consequences of a malfunctlon of an SSC important to safety previously evaluated in the plant-
specific DCD.

Does the proposed departure create a possibility for an accident of a different type than any E] YES IZ NO
evaluated previously in the plant-specific DCD?

The addition of the instrument grid assembly, Quicklocs and change to the integrated head package do not
alter the design function of the in-core instrumentation. The addition of the instrument grid assembly,
Quicklocs and change to the integrated head package changes do not add or.modify accident precursors.
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6. Does the proposed departure create a possibility for a malfunction of an SSC important to ] YES X NO
safety with a different result than any evaluated previously in the plant-specific DCD? -

The addition of the instrument grid assembly, Quicklocs and change to the integrated head package do not
alter operating conditions or design functions of SSCs important to safety. Therefore there is no new
malfunction.

7. Does the proposed departure result in a design basis limit for a fission product barrier as L] YES XINO
described in the plant-specific DCD being exceeded or altered? ' ‘

The addition of the instrument grid assembly, Quicklocs and change to the integrated head package do not
alter the pressure boundary 1ntegr1ty design function of the reactor coolant system or other SSCs important to
safety. :

8. Does the proposed departure result in a departure from a method of evaluation described in [ YES XINO '
the plant—speciﬁc DCD used in establishing the design bases or in the safety analyses?

The addition of the instrument grid assembly, Quicklocs and change to the integrated head package do not
alter the methodology of the evaluation of the pressure boundary integrity of the safety analysis.

B. IMPACT ON RESOLUTION OF A SEVERE ACCIDENT ISSUE

10 CFR Part 52, Appendix D, Section VIII. B.5.a. provideé that an applvicant for a combined licensee who
references the AP1000 design certification may depart from Tier 2 information, without prior NRC approval,
if it does not requrre a license amendment under paragraph B.5.c. The questions below address the criteria of
BS5.c. : -

1. Does the proposed activity result in an impact to features that mitigate severe accidents. If [_] YES [X] NO
the answer is Yes answer Questions 2 and 3 below.

There is no change to the response of safety systems used to mitigate severe accidents due to the addition of
the instrument grid assembly, Quicklocs and change to the integrated head package.

2. Isthere is a substantial increase in the probability of a severe accident such that a particular [ ] YES [JNO
- severe accident previously reviewed and determined to be not credible could become

credible? XIN/A

3. Is there is a substantial increase in the consequences to the public of a particular severe 1 YES [JNO
accident previously reviewed? X N/A

C. SECURITY ASSESSMENT -

1. Does the proposed change have an adverse impact on the secunty assessment of the []YES X NO

. AP1000?

The addition of the instrument grid assembly, Quicklocs and change to the integrated head package will not
alter barriers or alarms that control access to protected areas of the plant. The addition-of instrument grid
assembly, Quicklocs and change to the mtegrated head package will not aiter requirements for security
personnel.

D. OTHER REGULATORY CRITERIA
N/A
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IV. DCD MARK-UP

Changes are shown with deletions shown with strikeout and additions underlined. Note DCD subsection
15.4.8.1.1.6, Effect of Rod Travel Housing Circumferential Failures has been deleted. A discussion of
potential gross failure of a control rod drive housing is presented in DCD subsection 3.5.1.2.1, Missile
Selection. The following revisions will be incorporated in Revision 17 of the DCD:
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2. 'Systeni Based Design Descriptions and ITAACT AP1000 Déesign Control Document

LT LT T 272 T 7 2272 el
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| Tier ¢ Material : ’ ©2,13-15 : Revision16:
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2. System Based Design Descriptions and ITAAC- . AP1000 Design Control Document

o  Figure 2.13-3
Reactor Vessel Arrangement

| - Tier ¥ Matérial 2.1.3-15 Revision-16
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3, Design of Structures, Components, : i )
Equipment and Systems: : . AP1000.Design Control Document;

| Tier 1 Materlal 3333 Revision-+6.



WESTINGHOUSE ELECTRIC COMPANY

AP1000 DCD Impact Document Page 14 of 93

Document Number:  APP-GW-GLE-016-NS Revision Number: 0

Title: Impact of [n-core Instrumentation Grid, Quicklocs and Changes to Integrated Head Package

3. Design of Structures, Components, o N
Equipment.and Systems: AP1000 Design Control Document:

“Security-Related Information, Withhald Under 10.CFR 2.390d

Fig\.irc 3341

Nuclear lslang:lASection A-A

| Tier | Material R .33-33 Revision-16.
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3. Design of Structures, Components,

Equipment.and Systems: AP1000.Design Control- Document’

| Tier | Material B 3345 Revision-46.
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3. 'Design of Structures, Components; o o B
Equipment and Systems . . . . AP1000 Design Control Document

Security-Related Information, Withhotd Under 10.CFR 2:390d

 Figare 3,37

- Nucteiir Island Plan: View at Elevation 117/-6”

|" Tier 1:Material .3.3:45: Revishonts
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Iv Tiér1 Material '3.-3,‘47. .
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Security-Related Information; Withhold Under 10 CFR 2:390d°

“Nucledr 1skand Plan View st Elévation 135%3"

| Tier1 Material ' ) ) ) . 3347,
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1. Introduction and General Description of the Plant. . _AP1000 Design Control Document

SecuritvsRelated Information, Withhold Under 10 CIR 2:390d

|- Tier 2. Material 1:2:43: ‘“‘M
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1. Introduction and General Des¢ription of the Plant

AP1000 Design Control Docament

Figure1.2-8

Nuclear Islanid General Arrangement
Plan at Elevation.117,-6” & 130%-.0"

| Tier 2 Material

1.2-43 Rovision-16

93’
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1. ‘Introduction and General Dcs'c’ripti;)n 0fth'e Plant- ) R . . a AP1000'Design Control Documeént

| Tier 2 Material 1245 Rewiston46
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1. Introduction and General -Description of the Plant

AP1060 Design Control Docament

Sccurh_\"—Relaled Information, Withhold Under 10 CFR 2.390d4

“Figife 1:2-9

. Nuclear Isiand General Arrangement
P at Edevation 11767 with Equipment

| “Tier 2 Matertal 1:2:45°
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1. Introduction and General Description of the Plant AP1000 Design Control Docament

| Tier2 Material : ) 1247 . Rodtionds..
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1. Introduction and General Description of the Plant . . . . ) . AP1000 Design Control Document

Security-Related Information, Withhold Under 10:CFR 2.390d -

Figure-1.2:10

Nutlear Istand GeneratArrangement
Plan at EL 1353

| “Tier 2 Materiai 1347 - Reslsiond6
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TABLE 3.2-3(SHEET 33 OF 65)
APIOD0 CLASSI_FICATION‘OF MECHANICAL‘KND
- FLUID SYSTEMS, COMPONENTS, AND EQUIPMENT:
API000 |Seismic¢. | Principal Con-
| 'Yag Number Description Class Cateégory | struction Code | Comments
Reactor System (Continued) .
RXS-MI-01 Reactor Upper Internals C i ASMEN; CS
RXS-MI-02: Reactor Lower Internals ic 1 ASME L CS
RXS-MI:10 Non-Threaded Fasteners D NS. ASME 111, CS
RXS-MI:11 Threaded Structural Fasteners | C I ASME I, CS
RXS:MI-20: Lower Core Support Plate c 1 ASMEIII, CS
I RXS-MI:22 Vortex Suppression Plate. D 1l ASMEI, CS
I RXS-MI-23 ‘Core Shroud Assembly ic it ASME Il CS
RXS-MI-24 Radial Supports {4] C 1 ASMEN;: CS
RXS-MI25 Core Barrel ic { ASME I, CS
RXS-MI1-26 Core Barre] Nozzle “ic 1 ASME1I1;CS
HRXS-MI-27 ‘Head and Vessel Pins D n ASME I, CS$
RXS-MI-28 Lower Support Plate Fusl C 1 ASME N, CS.
Alignmem Pins .
RXS-MI:29 Core Barrel- Hold Down o4 I ASMEAIL €S
| Spring ) . ]
JRXS-MI-50 Upper Support C 1 ASME I, CS
HRXSMI-51 {Upper Core Plate c . L. ASME 111,.CS
RXS-MI-52 Support Columng [42] (o 1 ASME I, CS
RXS:MI-53 Guide Tube Agsemblies [69] {C 1 ASME L CS.
RXS-MI-54 Upper Support Plate Fuel Cc 1 ASME I, CS
Alignment Pins
RXS-MI-55. Upper Core Platé Inserts o 1 ASMEIIL CS
RXS-MI-$6- Safety Injéction. Deflector’ D i ANSIB31L.1
RXS-MI-57 frradiation Specimen Guide | D ) ANSLB3LL
. Tubes : . .
TRXS$-MI-58 tHead Cooling Nazzles D 1 ANS{B31.1
RXS-MV:10 Reactor Integrated Head C 1 AISC-690
Package
RXS-MV-10A litegrated Head Package C ! ASME:NE
Shroud ’ .
RXS-pMV-10B Integrated Head Package C 1 ASME-NF
Seismic Support PlateSystem )
RXS-MV-1{B06 | Contro} Rod Drive D NS Manufacturcr
Mechamsin Position Bé Std,
| “Tier 2 Material 32182 Revision-16
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39512 Uppgrﬂf:Co_rng‘npport Assembly

The APi{)OO upper-core suppmt assembly comlsts of the upper support, the upper core: platc,
the, support ‘colurmins, ‘and the” guidé -tube ‘assemblies. Figuré 3.9-6 shows thé upper core:
;support:assembly:

‘Thc support eeiamas—gnd assembly eit'ablmh the spacing between the upper support and the
-"uppcr core plaie The:support columns die fastened at the top and bottom to. these plates, The
‘Suppot columns tmnsmit the mechamcal Ioadmgs buween the two phtcs md some serve the

’oncntanon, with n_spect to the Iowcr core support asqcmbly by ﬂat»sndcd pins.in the
frrel ‘Four: equally spaced ﬂat-slded pins: are k)catnd at'an elevation in: thr: core barrel-

:,supp‘on asscmbly the mscns cngage the ﬂat-snded pins in the axial direction. - “Laterl
.dlsplacem ntof lhe ‘plate and'of the upper suppon assembly is.restricted by.this design.

| Tier 2 Material 3978 Révisign-+6’
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,{3‘.9'.7.’ Integrated Head Package

The iritegrated head package (IHP) combines several components in one assembly to simplify
refueling the redctor. Figure 3.9-7 illustrates the integrated head package. The integrated head
package-includes a liﬂinb rig, seismic restraints for contro! rod drive mechanisms; support for
reactor head vent:piping, power cables, cable's and-giidé—tubes-for ii-core’ instrumentation,
“cable supports and shroud assembly.

The - mttgrated head package provides the ability to rapidly disconnect cables, including the
‘CRDM power cables, digital rod position indication- cables, and in-core mstrument cables
from the components. The integrated head package also. provides the ability 10 rapidly.
discontiect the reaclor head vent system,

The integrated head package provides the ability 1o move the$e components as an assembly to
permit-their lifiing and.removal with the reactor vessel head. In addition, the integrated head
package provides support for the vessel head stud icnsmmr/detensxoner during refueling:

The lifting rig function.is discussed in subsection 9.1;5. The control rod drive mechanisms aré
discussed in subsection 3.9.4. The control rod drive mechanism support and cooling function
s discussed in Section 4.6. The reactor vesse} head vent function is discussed in <ubseu|on
5412, The! function -and requirements of the in-core’ instrimentation are discussed i
‘Chapter 7.

3970 Design Bases

-Components, including the shroud and control rod drivél mechanism Seismi¢- support plate,
required (o provide seismic restraint for the control rod drive mechanisms.and.the valves and
piping of the reactor head vent are AP1000 cquxpmem Class C, seismic Categorv I. The
_shroud and seisniic support plate aré designed in accordanée with ‘the ASME Céde,
‘Section 111, Subscction NF requirements.

Thé Toads and loading combinations due 16 seismic loads for these.components are developed
using the:appropriate seismic spectra.

The ‘structural désign -of the integrated head package is based on. a desigh temperature
consistent with the heat loads from the vesscl head, the control rod drive mechanisms, and
“electrical power cables. The design also considers changes in temperature. resulting. from’
plant dcwgn transients and loss.of power to the cooling fans.

-Components required to provide cooling to-the control: rod. dnvc mechamsms arc nonnuclear
safety-related AP1000 equipment Class. E. Section4.6 offers a dtsnussxon of the effect of
failure of cooling of the control rod drive mechanisms.

Those components that funumn as part of the liing ng are: requlrt,d ty"be, capable of hﬁms
and carrying the total assembled load. of the package. This includes the vessel head, control
rod dme ,mwvhamsms\ control rod drive’ mechanism seismic supports, shroud,

s—cooling ducts, m«mﬁuﬁpmfeﬂand insulation,

'Thc hfnng fig components are réquired to meet the guidarice for special -liting rigs, in

| Tier2 Material ' 3:9-91 , Revision16
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NUREG-0612 {Reférence 10). The lifting rig components are nonsafety-related, 'AP1000:
equipment Class E

components of the lnwre Imtrumenmtmn System (11S) that smerface ‘with. the lHP are the
QunckLoc stalk assembly and the IIS cables and connéciors. Access: to, each QuickLoc.
assembly mcludmg connection/disconnection of the QuickLoc, <.0nnewonfdlsconnecnon of
‘the "1iS. cables, and attaching/removing the bullet nose assembly, is a ‘maintenance
rcqmrcment for design of the THP shroud. The IHP must also provide support of the 1IS
‘cables.

‘The: shroud assembly is reqmred ‘to provide radiation shleldmg of the control rod drive:
}mmhamsmweﬂdqhwenwmmwmmeﬁmwm&qmmq

e

The. shroud also-miniinizes the effects of external cvents such as jéts from through-wall
cracks in: hlgh- and moderate-energy pipes. The control rod. dnvc mechanisms ‘and;small
,dnameter piping, tibing and conduit within the shroud do-not rcpm';em credible sources of
mm:lca orjets due to breaks or cracks. Therefore, the shroud is not required to act as a
missile-shield to contain missiles generatéd within the integrated head npackage. It is 1lso not
‘réquired to:deflect any jets originating within the integrdted head ‘package:

The cables dnd connectors, within the integrated head “package, for the in-core
instrumentation system are' AP1000 equipment Class C, Class 1E. These cables are required
‘o be physically and ‘electrically independent: of other cables: mdudm& -control rod drive’
mechanmn power cables. Section 7.1 -describes separation requirements.. The cables and
_conm:ctor must be environmentally ‘qualified, as discussed in Section 3:11. The cablex are
required-to terminate at a connector plate located so that the'cables can be readily connected
ordisconnected. The other cables within the integrated head packagc incliding power cables.
and cables for.the:digital rod- posmon indicator system, are nut Class 1E..

Thc;)cablc support. provides-seismic supporx and maintains scpqm}ion _t‘o_r instrumentation and
‘power cables..

3.9.7:2 Design Déscription

The integrated head pmkag,c combinies several separate” comipongits.in one- assembly ‘o
'snnpllf’y refueling of the reactor. The purpose’ of the ‘integrated-head package is'to reduce the!
outage time: ‘and personnel radiation exposure by combining épérations associated ‘with
:movement of the reactor vessel hesd: during the rcfuelmg, outage.. In"addition, the integrated
head ‘concept reduces the laydown space. required-in the containment. With the integrated
head package, disconnections from and connections to the controf rod drive: mechanisms and

| Tier:2 Material 3.9.92 Revision+6
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‘rod-position.indicators (RP1)-and other components-within the cooling:shroud assembly ‘are
-notmade at the individual component.

Thé integrated head package consists of the following main elemenis:,

Shroud assembly

Lifting system

Mechanism seismic support structure
Cible support structure

Cables,

RN ORIy TPy S PRy
O A COFOIRSHHY -5 &

Brief descriptions of the principal elements of the integrated head package'are provided in-the
following paragraphs.

Shroud aswmbly = The shroud assembly is a carbon steel structure that includes a shleldmg
shroud “snd, an-air. baffé, During normal.operation, it directs the flaw of cooling air 1o the.
conlrol rod ‘drive-mechanism coil stacks. The rod position indicators are also cooled by this.
air flow, The duct sork and air baffle are ‘inteégral with, and supported by, the shroud
assembly.. The air cooling fans sre supported on—a—separate—plarformaitached to the THP.

Stmcturaily, the'shoud is integrated with the-head-Hftingsysterrand-the mechanism seismic .
suppon structure, The shroud:also provides shiélding at the vesse! flange region?

The shroud stracture:is bolted to attachment lugs on the reactdr vessel héad.

Cabling, conduit and their supports -and. attachimeit. hardware for the control red drive-
mechamsms ‘control rod drive mechnmsm coil, and in-core instrumentation.are muud around
‘thie’cable: support ‘atached 1o the shroud.

Lifting. S\stem ThlS qpparalus lifts the reactor vcssel head and mluvmled hcad packag: asa
uriit, ¢
The 1ift, Icgs tmnsfcr the, hcad load dunng 8 head lift' from the head anachmcm fugs. thm&gh
1o the lift rig. The lifing system
‘consists of 1ift legs, bhn;, bl()ck de»ms and qlm;, rods. requnred {o interface ‘with the. polar
‘crane.hook,

Mechamsm seismic support structure - Thm structure provides susmlc restraint’ for the
.conirol rod- drive mcchamsms it is locatcd near the top of the comro] rod dnvc meclnmsm
rod travel housings. The : :
heumag—m&#aees%mwaﬂ-dxwal rod position mdlcataon meector plate. attached to
the rod travel housing interfaces. with sp'tcer pl.ms where. required, to form a-system: of
bunipers that interface with the mechanism seismic support structure. This support interfaces
with-the shroud %sembly to tmnsfc.r seismic ]Oﬂdb from thc muhamstm to the. rcactor vessel
head 2 ¢ ;

l Tier 2 Material 3.9-93 . Revision-16
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‘Cable support structure - The cable support is located at an elevation above the top of the
-tod: travel housirigs. 1t ‘provides permanent support and routing for the control. rod”drive.
mechanism. power cables and rod-position indication cables, which remain with the integrated
jhcad package and.aré: normally not disturbed. These cables terminate dt the. connector plates,

;whlch constitute the ‘interface with the mating ‘cables. Cable dlz.conneus are made at the
:cotmcctor plates

Cables.- The: integrated head: p'lcl\ag,e cables include those portions of the control rod“drive
mechamsm power: cables, in-core instrumentation. and rod position indication
“instnimentation cables’ extending from ‘the connector plates to the user devices. These cables
‘remain with:the integrated head package and are normally not disturbed, The mdlvxdual cablc
/Icngth is'sized to provide an orderly arrangement. For a fefueling or other operation réquiring:
‘movement-of the integrated head package, the'cables that span the-space over the cavity from
‘the: operating, deck to the mxcg,ratcd head package are-disconnected at the «connector plates.
“The eables dre then moved away from the integrated head package.

In-core, instrumentation wwmmm%%%mmﬁuw

“instrumentation system “consists-of thﬁrmocouples to measure fuel assembly coolant.
‘outlet’temperature, and in-core flux thimbles containing fixed detectors ‘for. measurement of
the néutron flux distribution: within the reactor core, The incore thimble tubes’ have enhanced
‘resistance: 1o fluid-induced vibration ‘and wear. The thimble is stiffer. than the “design-in
-previous-operating plants-and the gap between the thimble tube and the tubes used to. guxde
‘and protect the-thimble inside the reactor vessel is. smaller to minimize vibration.. The dm‘g\v
‘of-the thimble: tube assembly .also precludes an non-isolable leak. of reactor. coolam The
thermocouples and neutron detectors-are-fouted through the inteprated head packaz,e These,
are inserted:into.the core through the reactor vesse! head and upper internals assembly. Alse;

‘3973  Design Evaluation

The components 'of the mxe;,rated head package, which provide seismic support including the'
control Tod drive mechanism seismic support and the shroud, are designed using the ASME
‘Code; Secnon HI, Subsecnon NF. Because of the application of mechanistic :pipe ‘break
evaluations; the: ‘supporting. elemems do fot have to-be ‘designed for loads due.to’a postulated
_break in a reactor coolant loop pipe. Pipes-down to é-inch nominal diameter are cva]uated
using mcchamstm pipe break. criteria and.-the integrated head package is analyzed for
movement, of the réactor vessel due to a break of any pipe not qualified for leak-before-break:
‘See subsection 3.6.3 for-a discussion-6f the mechanistic pipe break rcqum,mcms

| Tier 2Materiat : 3.9:94 © Revision-16
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Uppéer Core Support Strucfure:
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4. Reactor . AP1000 Design Coritrol Document

Thé - hardware and software which perforins * the. three-dimensional | power dxsmbutmn
caleulation are capable of executing the calculation algoruhms and constructing: g hical. and
-tabular dlsplays ‘of core canditions-at infervals of less than one minute.T pi

-mformatxon to enable- the ‘reactor operator. to :ascertain: how  the- measured peakmg factor
_perfonnancc agrees’ with.the pcakmg factor pcrformance prcdxcted by thi¢ des 2n model used».
o determme lhe acceptabxlsty of the fuel 1oadmg pattern. The analysus soﬂw e provndes

dxstnbunon momtormb is’éonfigured auch that a siigle: hardwaré fallure.
reactor maximum power: reduction-or restrict normal reactor operations:

processmg slanons The data’is processed and the results are aval ab e: fov:_ ay-inther
control-room.

“Fier 2 Material . 4.4-29 Revision 16
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4. Reactor - . : AP1000 Design Control Document:

4.6:1° Information for Control Rod Drive System.

The control fod drive méchanism (CRDM) and- operation: of. the Eaitrol-1od drive Systemiare.
descnbed in.subsection 3.9.4. Figure 3.94 prov:dcs the: dela:ls Lof the control’ rod dnvc
:mechamsms ‘Figure. 4.2-8 providesithe. conﬁgumtlon of the drive | cludmgathe control
-rod ‘drive ‘mechanism, No: ‘hydraulic systém:is dssociated With? ‘the 3
“md drlvc system The mbtrumcmatmn and controls f'or the; rcactor tnp system ared escnbed i

"Tdnve mechamsms to'thé Teactor vessel head A outer: shroud, Which'is an'mtegmlﬁpomon of -
lhe ‘head _]iﬂmg system -and the sensmlc restram structure, so]ates .the:control fod drive:
fi:mechams_ 15 from the effécts of rupturcs of: hngh-energy« ines outside’ thé shroud, -and frony
‘missiles. The shroud aiso is.used to directiair from the. ‘cooling fans-past the contiol.rod: drwe
vmechamsms “The cooimg system maintains the. temperaiure of: the:coils in-the controt rod
‘drive: mechanisis below the design. opcratmg témperature:-The integrated head- ”’ackage,
ides:the proper support and required separation for electric lines providing powerito the
control rod drive mechanisms and s;gnals from the rod posmon sensors

“The lines for the reactor hiead vent system nd-th

is:located among the:control vod drive mechamsms ané aFe—ls supported by the mtegrated
head paukdge %ese—imes—aw’l’hxs lingis pn.ssurmed to reactor. coolant system préssure; and
cons:dered to be hig 5h~ener;,y Tinés. Fhese-hnesare This line is constriicted to thé-appropriate’

: requ:remems ofthe ASME Code: Figure'3:9-7. shows elements of the mtcgratcd head package

:-surroundmg thé control rod drive mechanismis!

| Tier 2 Material 46-1 < Revision-36.
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" 5. Reactor Coolant System and Connected Systems:  AP1000.Design. Conitrol Docoment

Table 5:2-1 (Sheet 1o $)

REACTOR COOLANT PRESSURE BOUNDARY MATERIALS SPECIFICATIONS.

] Component- _  Material | fClé'ss;Gr#dé,,or'Iypéﬂ
Reactor Vessel Components e
‘Head plates (other than core région) 0 |sAas3. Type B:CL I
v -or jiv)_r
SA508: GR3CL1
';:S_kiell courses SA-508: GRICL:A
I'S‘_l'ie'll;:ffﬁ?tg’?:ziii'd,nozilg forgings A 1 sA5080 v GRICLT:
1 Nozzle safe ends SA-182. E316, F316LFII6LN
;Appnglcnarlc_e_s_lo'thg;co_m}m) rod drive N SB-I67 ; N06690
mechanis (CROM) SBL166, NOE690:
: or ' cor
Saisy | 304 FIALIF0ALN,
, _ CF316,F316L, F316LN.
|| istruinentitionwbe-appiwtenanices Hozzlcs, upper | SB-167- NO6690:
T rend B §8-166- NOB690
: oeaind. ordid
SA-182; F304, F304L, F304LN,
ar F316,F316L, F316LN.
SA-479 304, 304L, 304LN
sAziaW 316,316L, 316LN
| Cioéure suds - . SA-540" | GRB23:CL3.0rGR B4 CL:3
| Moitor tubes. ' SA312 © ['TP304,TP304L TRIOALN,
o ‘TP316, TP316L, TP3I6LN
o
SA-376 TP304, TP30ALN,,
- TP316, TP3I6LN
For
SA-182 _FI04. F304L; F304LN,

F316, F3I6L, F316LN

| Tier2 Material . 5:2:33 Revision16.
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5, Reactor Coolant System and.Connected Systems AP li)Oth‘)‘esi'gn.C_onfttof Document:

The reactor vessel:supports the' internals. Af'intérnal-ledge is:machined intoé the top of the
upper shell section.. The core barrel flange:rests on- the ledge: Alarge clrcumfen,nnal sprmg is,
positionéd on the top surface of ‘the core barrel. flange. The upper support platé tests on'the
-top-surface of the spring..Fhe Spring is compréssed: by installation” of the ‘réactor- vessel
closure head and: the -upper-and lower-core support; assembhcs are: restmmed ﬁ'om any: axml
‘Hovements:

.Four wrc suppon pads are located on ihe bottom hemx‘sphencal head just bclow the mnsmon-
assembiy as ‘the lower mtermls ire lowered into the- vcescl the key% at, thevﬁoftom of the
lower internals ‘engage the clevis'in the axial dlrecuon With-this dcs;gn, ‘the, intemals-are:
provided with a lateral .support at-the furthest extremity :and may be wewcd as-a beam
supported-at the’ top and:bottom,

“The interfaces between the réactor vessel and the:lower internals ¢ore barrel.are such that the'
main coolant flow enters through: the.inlet-nozzle: and'is-directed down through the:annulug
between-the reactor vcsse! and core barrel-and: throu;,h -the: flow skirt-and - flows up through
the-core: The. ariiulus’is des:gnd such that e core remains in.a coolable’ conﬁguranon for
all design conditions:

Priorto! mataﬂanon of the’ mtemals lnto the: rc.actor vessel, guide studs are’ assemblcd nto thu .
tippér shell. Dimensional: relatlonshlps are;established between the guidé studs’ and.the core
support pads such that-when the lower, internals lifting rig-engages ths guldc studs; the keys at
- the ‘bottom of the- i()wer mtemals are"in- reiauve mrcumferennal position to enter- the':core
support pads

There a are 69, penetiations in the removable flanged Hemispherical head (closure head) thatire.
used to prowde access- for the. control rod “drive. mechanisms.. Each control: tod drive’
mechanism ‘is poqmoned in its openmg and welded to the clogure. head penetranon n
addition theére are’eightd42- penc.tratlons m the dosure’hmd uscd to provnde 'lCCbSS fori m-«core .
'and core exit. mstrumematmn

penphery of the dome secuon The purpo»e of these lags'is to pr(mdc. buppon and ah;;nment-
for the mtegl ated ‘héad packagc

. Tier 2 Material -5:3-2 B Revisiont6
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5. Reactor Coolant System and Connected Systems AP1000 I),e‘signContm!‘ﬁbcmﬁen{

o

9 SUPPORT L6

Figure 5.3:1

‘Reactor Vessel

| Tier2 Material 5:3-31
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5. Reactor Coolant System and:Connected Systems AP1000 Design Control Docament:
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-5, Reactor Coolant System and Connected Systems AP1000 Design Control Document

L uatng 1
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Figure:3.3-6

Reactor-Vessel Key Dimensions;
Side View

| Tier.2 Materiat 5336 Revision 16
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6. Engineered Safety Features AP1000 Design Controf Document.

| ‘Tier2 Material 6.2-137 Revision-16.
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6. Engincered Safety. Features AP1000 Design Control Document

Security-Related Information, Withhold Under 10 CFR 2.390d

Figure6.2.4-9

Hydrogen Igniter Locations
Plan View Elevation 118°-6"

‘ Tier 2 Material ‘ C6.2-137 Revision-
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Security-Related Information, Withheld Under 10 CFR 2.390d

Figure 6:2.4-10

Hfdrbgen Ignitér Locations
Plan View Elevation 135-3"

‘ Tier 2 Material ‘ 6.2-138 ) Bavisi 16
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Security-Related Information, Withhold Under 10 CFR 23904,

-Figure 6.2.4-11

‘Hydrogen Igniter Locitions
Plan View Elevation 162°-0"

| Tiér2 Material 6.2-139: Rovisionté
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9. Auxiliary Systems - ) AP1000 Design Control Document

*NRC ST approval is requined peine 1o ifmpleomenting n change in shis inforusation; see DCI Introduction Seetion 3.5:
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9. Auxiliary Systems ) AP10008 Design Control Document

Securhy—Relatcd Information, Withhold Under 10 CFR 2.390d

Figure 9A-1 (Sheet'6 of 16)

{Nuclear Island Fire Area
Plan at Elevation 11767 |*

*NRC Statf approval is required priiyr (8 iniplementing s clignge in this informiiiion: sée DUE Inoduction Seétion 3.8,

| ‘Tier Z Material 9A-177 Revision-36
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9. Auxiliary Systems - . AP1000 Design Control Document

- ANRC Suflapprovil is requind privr 1o implementing s change in thig informititng see DED Yaurdduction Seeton 3.3,
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AP1000 Desigr Control Docitment .

9,- Auxiligry Systems’

Securitv-Related Information. Withhold Under 16 CFR 2.390d

Figt_xrc 9A-1 (Sheet 7 of- 163

{Naclear Island Fire Arca
Plan at Elevation 138%-3"}*

|

| XNRC SuiTapprovalis required prior fo implementing a change in shis irfornition: see BED Jvroduetion Séxtion 33,

] Tier 2 Materia)
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9, “Auxiliary Systems o AP1080 Design Contiol Document

*NRC Sutf approval i required peior to implementing a cliange in this ifarmatian; see X1 tnsroduction Section 3.3:
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9 Auxiliary Systenis: e . . - e . e . AP1000 Design Control Document

‘Security-Related Information, Withhofd Under 10 CFR 2.390d

Figure YA-1 (Sheet 8 of 16)

. [:N;xglgnr,lx!and Fire Areas
Plan at Elevation 153'-0" & 1607-6"|*-

ior {0 implementing & clinge in thix infornution: see DCIY Inoduction Section 3.5,

| Tier 2 Matertal ) ) 9A-181- Revision16
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9. Augiliary Systems APR1000 Design. Control Document

SNRC Stail approvat is required prior o finplementing & change in thix inforsation: see DCD Inoduction Section 8.
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9. Auxiliary Systems . ] .AP1000 Design Control Document

'Sécdr‘it}'-Rclated’lnfurmation, Withhold Undei 10°CFR

Figure 9A-1 (Shieet 10 of 16).

{Nuclear Isladd Fire Area
Section A-A1*

- NRC Surf¥ approval'ls réquired piioc to iniphementing & change in this informatiun; so¢ DCD lafroduction Sodtion 3.8

| Tier 2 Muterial . . GAss Rivdon s



WESTINGHOUSE ELECTRIC COMPANY
AP1000 DCD Impact Document Page 73of 93

Document Number: APP-GW-GLE-016-NS Revision Number: 0

Title: = Impact of In-core Instrumentation Grid, Quicklocs and Changes to Integrated Héad Package

12; Raﬂiat':ion;l,’ii'otec'ﬁbn. AP1000 Design Control Document

12:2:1.2  -Sourcés.for Shitdown:

Inthe reactor;shutdown condition, the only additional sighificant sources requiring permanent
yshxeidmg consnderanon are the spent reactor fuel-and the residual heat removal systemg-and

coolant oxygieriation rocedures pnor to- refuehng activities.

| Tier 2 Matetial 1223 . Revision-+6,
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12 Radiation Protection , AP1000 Design Control Document

12:2{1.2.5 “Incore Flux Thimbles’

Irradiatéd-incore flux.thimble gammia ray source strengths dre givin in Table 12.2-19. Fhese

rements-duri-refueling-operations

| Tier 2 Material 122-5 ' ~Révisiont+o
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12. Radiation.Protection

Page 76 of 93

Revision Number: [4]

AP1000 Design Control Décument

Security-Related Information, Withhold Undér 10 CFR 2:390d

Eigure 12.3-1 (Sheet 7 of [6)

Radiation Zones, Normal (')pemlibnslShutdown
Nuclear Istand, Elevation 117°-6"

| Tier 2 Material

12.3-33 Revision-i6
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12. Radiation Protection

Page 78 of 93

Revision Number: 1]

AP1000 Design Control Documient.

Security-Retated Information,; Withhold Under 10 CFR 2.390d

Figure 1231 (Shect & of 6)

Radiation Zones, Normal Operations/Shutdown
: Nuclear Island, Elevation 135%3"

| “Tier.2:Materisl

12345 ) Revisionté
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. .12. Radiatien Protection API1000.Design Cantrol Docament
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12. Radiation Protectlon

Page 80 of 93

Revision Number: 0

AP1000 Design Control Document.

‘Security-Related Information, Withhold Under19 CFR 2,390d

Figure 12:3:1 (Shiget ¥ of 16)

:Radiqtibn Zones,,f\’ormal (ipera‘libaslShu(&‘(;w‘n
Nuclear Istand, Elevation 153%-0”/& 160'-0"

| “Fier 2 Material

12397 Revision-16
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12. Radiation Protection AP1000 Design Control Dociment
Security-Related tiformation, Withhold Under-10 CFR2.390d

Figare 12.3:2 (Stiet 7:0f 15}

Radiation Zones, Post:Accident
Nuclear Island, Elevation (17'-6"

| Tier 2 Material ’ 1235 ' Revision16;
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12. Radiation Protection

AP1060.Deslgn Cont‘rol‘ﬁocﬁmeui

Security-Related Information, Withhold Under 10 CFR 2,390d

Figure 12:3:2(Shoct 8 of 15)

_Radiatlon Zones, Post-Accident
Nuclear Island, Elevation 138'-3"

| “Fier 2 Material 12:3:47: ‘Revision-16.



WESTINGHOUSE ELECTRIC COMPANY
AP1000 DCD Impact Document . Page 85 of 93

Document Number: APP-GW-GLE-016-NS - Revision Number: 0

Title: Impact of In-core Instrumentation Grid, Quicklocs and Changes to Integrated Head Package

12. Radiation Protection ) ) AP1060 Design Control Document

| Fier 2 Maieriat - i o 12368 Revision-16,



WESTINGHOUSE ELECTRIC COMPANY
AP1000 DCD Impact Document ) Page 86 of 93

Document Number: APP-GW-GLE-016-NS ' Revision Number: 0

Title: Impact of In-core Instrumentation Grid, Quicklocs and Changes to integrated Head Package
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Security-Related Information, Withhold Under:10 CFR-2,3904- )

Figure 12:3-2(Sheet 9.0f 15)

Radiation Zoncs, Post-Accident,
Nuclear Island, Elevation'153/-0" & 160°-6"
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12. Radiation Protection

AP1000 Design Control Document

.Sccurity<Reiated Information, Withhold. Under 10 CFR 2.390d

Figure:12,3-3 (Sheet.7 of 16)

Radinlagical Access Controls, Normal. Operations/Shutdown
. Nuclear Island, Elevation 117/-6"
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Securitv-Related Information. Withhold Under 10 CFR 2.390d

Figure'12:3:3 (Sheot § of 16)

-Radiolugical-Access Controls; Normal Opefgtfcynsthutdpwii»
: ) Nuiclear Island, Eleviition 135'-3"
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