J‘-.L“‘%ﬂ
e

|
g
i

ABWR SSAR

2270059 931213
%%& A os%%éggl

REMOVE ADD
PAGE NO. PAGE NO.
CHAPTER 1
1956 1956
CHAPTER 2
20-1,2 20-1, 2
2.0-3/4 20-3/4
CHAPTER 3
3.2-17, 18 3.2-17, 18
thru 3.2-61, 62 thru 3.2-61, 62
3A-xvii /xviii 3A-xvii /xviii
3B-37, 38 3B-37, 38
3B-45, 46 3B-45 46
iB-49, 50 iB-49. 50
thru 3B-69, 70 thru 3B-69, 70
CHAPTER 4
4334 433.4
CHAPTER 6
6.0-1,ii 6.0-i, i
thru 6.0-x1, xii thru 6.0-xi, xii
6.1-3, 4 6.1-3, 4
6.2-53, 54 6.2-83. 54
6.3-15, 16 6.3-15, 16
6.3-29, 30 6.3-29, 30
6.3-45, 46 6.3-45, 46
6.3-49, 50 6.3-49, 50
6.3-83, 84 6.3-83, 84
6.3-85, 86 6.3-85, 86
6.3-87 6.3-87
6.5-1,2 6.5-1,2
LTHEK v

Amendment 33 - Supplemental Page Change Instruction

REMOVE ADD
PAGENO.  PAGE NO.
CHAPTER 7

7.5-11, 12 7511, 12
CHAPTER 9

9275, 76 9.2-75, 76
9B-15/16 UB-15/16
CHAPTER i4

14.2-17, 18 142-17, 18
CHAPTER 15

15.7-13, 14 15.7-13, 14
CHAPTER 19

19.8-9, 10 1989, 10
19.9-3, 4 1993, 4
19D.6-73, 74 19D.6-73, 74
CHAPTER 20

20.3.10-21, 22

20.3.10-21, 22



23A6100 Rev. 3

ABWR Standard Satety Analysis Report
Tabie 1.9-1 Summary of ABWR Standard Plant
COL License Information (Continued)
3.30 Audits of De:i=;\ Spociﬁc;i_ons and Desig:——ﬁ-:pons T-—:--5(.9.7.4 L2
an ASME Class 1, 2, and 3 Piping System Clearance 3975
Requirements
3.32 As-Built Reconciliation Analysis for ASME Class 1,2 and 3 3876
Piping Systems
333 Pipe Support Baseplate and Anchor Bolt Design 3977
3.34 Pipe-Mounted Equipment Allowable Loads 3878
3.35 Be..chmark Reguirements for Computer Codes Used to 3879
Perform Piping Dynamic Analysis
3.36 ASME Class 1, 2, and 3 Piping Systemn Design 39.7.10
Requirements for Thermal Stratification of Fluids
3.37 Equipment Qualification 3.10.5.1
3.38 Dynamic Qualification Report 3.105.2
3.39 Qualification by Experience 3.105.3
3.40 Environmental Qualification Document (EQD) 3.11.61
3N Environmental Qualification Records 3.11.6.2
342 Surveillance, Maintenance, and Experience information 3.1163
343 Radiation Environment Conditions 31.3.3.1
4.1 Thermal Hydraulic Stability 4351
4.2 Power/Flow Operating Map 4471
43 Thermal Limits 4472
4.4 CRD Inspection Program 4531
5.1 Conversion of Indicators 5.26.1
5.2 Plant Specific ISI/PSI 5.26.2
53 Reactor Vessel Water Level Instrumentation 5263
5.4 Fracture Toughness Data 5341
5.5 Materials and Surveillance Capsule 5342
56 Plant Specific Pressure-Temperature information 5343
5.7 Testing of Mainsteam Isolation Valves 54.16.1
58 Analyses of 8-hour RCIC Capacity 5.4.15.2
5.9 ACIWA Flow Reduction 54.153
6.1 Protection Coatings and Organic Materials 6.1.3.1
6.2 Alternate Hydrogen Control 6.2.7.1

COL Livense Information — Amendment 33

195




2346700 Rev. 3

ABWR Standard Safety Analysis Report
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ABWR Standard Safety Analysis Report

2.0 Site Characteristics
2.0.1 Summary

This section defines the envelope of site-related parameters which the ABWR Standard
Plant is designed to accommodate. These parameters envelope most potental sites in
the U.S. A summary of the site envelope design parameters is given in Table 2.0-1.

Site Characrernistics ~— Amengment 31 2.0-1
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Standard Safety Analysis Report

Table 2.0-1

Envelope of ABWR Standard Plant Site Design Parameters

[Muimum Ground Water Level:

{ Extreme Wind:

iMaximum Flood (or Tsunamil Level:’
E Tornado:

|
|

Precipitation (for Roof Design):

Ambient Design Temperature:

' Soil Properties:

61.0 cm below grade
Basic Wind Speed: 177 km/hr / 187 km/hr’
30.5 cm below grade

- Maximum Tornado Wind Speed: 483 km/hr
- Maximum Rotational Speed: 386 km/hr

- Translational Velocity: 97 km/hr

~ Radius: 45.7m

- Maximum Pressure Drop: 0.141 kg/cm?d

- Rate of Pressure Drop: 0.0846 kg/cmzlsec
- Missile Spectra: Spectrurn |/

- Maximum Rainfall Rate: 493 cm/r

- Maximum Snow Load: 0.024 kg/em?

1% Exceedance Values
- Maximum: 37.8°C dry bulb
25°C wet bulb (coincident)
26.6°C wet bulb {non-coincident)
- Minimum: -23.3°C
0% Exceedance Values (Historical limit)
- Maximum 46.1°C dry buib
26.7°C wet bulb (coincident)
27.2°C wet bulb (non-coincident)
-~ Minimum: -40°C

- Minimum Static Bearing

Capacity: 7.32 kg/em?'!
- Minimum Shear Wave Velocity: 305 m/sec’?
- Ligutification Potential: None at plant site

resulting from site

specific SSE ground

motion

2.0-2

Site Characteristics — Amendmaent 33
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ABWR Standard Safety Analysis Report
Table 2.0-1
Envelope of ABWR Standard Plant Site Design Parameters (Continued)
‘Seismology _ SSE Peak Ground Acceleration: 0.30g//
! - SSE Response Spectra: per RG 1.60
\ - SSE Time History: Envelope SSE
f Response Spectra
| Hazards in Site Vicinity: - Site Proximity Missiles and
Aircraft <107 per year
~Toxic Gases None
- Volcanic Activity None
{Exeluﬂon Area Boundary: (EAB) - An area whose boundary has a

1 Chi/Q less than or equal to
| 1.37 x 102 sec/m®

|

'Meteorological Dispersion (Chi/Q): ~ Maximum 2-hour 95% EAB 1.37x10? sec/m®
| - Maximum 2-hour 95% LPZ 4.11x10* sec/m®
i - Maximum annual average (8760 1.17x10°® sec/m®
| hour) LPZ

* 50-year recurrence interval; value to be utilized for design of non-safety-related structures only.

100-year recurrence interval; value to be utilized for design for safety-related structures only.

+ Probable maximum flood level (PMF), as defined in ANSI/ANS-2.8, “Determining Design Basis
Fiooding at Power Reactor Sites.”

§ Spectrum1 missiles consist of 8 massive high kinetic energy missile which derforms on impact, a
rigid missile 1o test penetration resistance, and a smal! rigid missile of a size sufficient to just pass
through any openings in protective barriers. These missiles consists of an 1800 kg automaobile, a
126 kg, 20 cm diameter armor piercing artillery shell, and a 2.54 cm diameter solid steel sphere, all
impacting at 35% of the maximum horizontal windspeed of the design basis tornado. The first two
missiles are assumed 10 impact at normal incidence, the last to impinge upon openings in the most
damaging directions.

** Maximum value for 1 hour over 2.6 km? probable maximum precipitation (PMP) with ratic of §
minutes to 1 hour PMP of 0.32 as found in National Weather Source Publication HMMR No. 52.
Maximum short term rate: 15.7 cm/S min.

11 At foundation level of ihe reactor and control buildings.

$1 This is the minimum shear wave velocity at low strains after the soil property uncertainties have
been applied.
i1 Free-field, at plant grade elevation.

"y
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Table 3.2-1 Classification Summary (Continued)

Quality
Quality Assur-
Group ance
| thtz Classi- Muin- Seismic
Principal Component® Class® Location® fication® Catouorv' Not
* B1 Reactor Pressure Vnul System n B
| Reactor pressure 1 w A B |
; vessel (RPV)
2. Reactor vessel support h C & B i

| skirt and stabilizer

| 3. RPV appurtenances— 1 G A B i
: reactor coolant

; pressure boundary

i portions (RCPB)
|

4. Lateral supports for 1 C £ B |
‘ CRD housing and in-
core housing

i R

5. Reactor internal 2 C - B |
structures, spargers,
for feedwater, RHR
shutdown cooling low
pressure flooder, and
high pressure core
flonder systems (see |
Subsection 3.9.5) |

! 6. Reactor internal 2 c — B |
i structures—safety-

' related components |
(except spargers) |
including core support

structures (See

Subsection 3.9.5)

‘ 7 Reactor internal N C — E e ‘
. structures—non-safety- !
1‘ related components |
| (See Subsection 3.9.5)

i 8. Deleted

!‘ Deleted

| 10. Deleted

| 11, Reactor internal Pump 1 c A B I

I Motor Casing (a part of
RPV boundary)

Notes and footnoto:;ro listed on pages 3.2-54 thr;;gh 3261
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Table 3.2-1 Classification Summary (Continued)

Quality
Quality Assur-
Group ance
s-fotz Classi- Require- Seismic i
Principsl Compenent* Class® Location® ficstion® ment® Category' Notes

e e
T — =

B2 Nuclear Boiler System

’ 1. Vessels—Ilevel 1 C A B |
i instrumentation
condensing chambers

2. Vessel-nitrogen 3/N C c 8 |
accumulators (for ADS
and SRVs)

3 Piping including 3 C C B | (h)

supports—safety/relief
valve discharge and
quencher

4. Piping including 1 csC A B i
supports main
| steamline (MSL) and
! feedwater (FW) line up
to and including the
1 outermost isolation

| valve
5. Piping including
| supports
| a. MSL (including 2 sC & & | () |
branch lines to first
valve) from
outermost

isolation valve up
to and including
seismic interface
restraint

|
|
|
! b. FW (including 2 sC B B ! (")
i
|
I

branch lines to first
valve) from
outermost

; isolation valve to

i and including the

| shutoff valve

|

— ;__.__________._—_-—-———-—-——-—-—————-—"——'—__———7
Notes and footnotes are listed on pages 3.2-54 through 3.2-61 |
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ABWR Standard Setety Anslysis Report

A

Table 3.2-1 Classification Summary (Continued)

f m.lity |
| Quality  Assur- '
| Group ance \
| Suhtz Classi- Require- Seismic |
Principal Component® Class® Locstion® fication® ment' Category' Notes

}' 6. Piping including N SC.T B F — {r)

, supports—MSL 1’
|

{including branch lines |
1 to first valve) from the |
| seismic interface |
‘ restraint up to but not '\
including the turbine |

f stop valve and turbine i
‘ bypass valve {
|

7.  Piping from FW N sC D E | (ee)
shutoff valve to seismic
' interface restraint

|
| 8. Deleted i
|

|

within outermost '
isolation valves I
|

: 8. Deleted

E 10. Pipe whip restraint— 3 sC.C - B8 - :
| MSLFW |
; 11. Piping including 1
! supports—other .

a. RPV head vent 1 C - B | (g}
b. Main steam drains 1 CsC A B | (g)

12. Piping including
supports—other
beyond outermost
isolation or shutoff

vaives l

a. RPV head vent N c c 3 - i

beyond shutoff |

vaives '

4 b. Main steam drains 2/N SC.T B B /- n |
| to first valve ;
| c. Main steam drains N sC.T D E - in |
\ beyond first valve ;

L———FWW_‘—
!r Notes and footnotes are listed on pages 3.2-54 through 3.2-61

Ciassification of Structures, Components, and Systems — Amendment 33 3218



23A6100 Rev. 3

ABWR Standard Sefety Analysis Report

Table 3.2-1 Classification Summary (Continued)

| Quality
| Quality  Assur-
| Group ance
‘; ::z Classi-  Require- Seismic
Principsl Component® Lozation fication® ment® Category' Notes
#::——-—__‘———————— e o e e e e e
‘ 13. Piping including ..,SC B8/D BE ff— (@)
supports—
instrumentation up to |
and beyond outermost |
isolation vaives \
14. Safety/relief vaives 1 o o B i
15. Valves—MSL and FW 1 CM A B i

isolation vaives, and
! other FW valves within
containment

18. Valves—FW, other 2 SC B B | lee)
beyond outermost
isolation valves up to
and including
shutoff valves

17. Valves—within
outermost isolation |

‘ valves '
1 a. RPV head vent 1 c A B | @ |
| b. Main steam drains 1 C.sC A B i ig) ]
!
; 18. Valves, other l
' a. RPV head vent 3 C Cc B | i
b. First main steam 2/N SC B 8 {f— {ry |
drair valves |
f ¢. Other main steam N sSC D E - {r)
drain valves
18. Deleted
20. Mechanicai 3 C.sC - B8 |
modules—

instrumentation with
safety-related
function

21. Electrical modules 3 C.SCX — B | (i)
with safety-related
function

| - e o eee

W
1 Notes and footnotes are listed on pages 3.2-54 through 3.2-61 AJ‘

32-20 Classification of Structures, Components, and Systems — Amendment 33
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ABWR Standerd Satety Analysis Report

Table 3.2-1 Classification Summary (Continued)

Principal Compunant® Class® Locstion® fication® ment® Category' WNotes
: 22. Cable with safety- 3 C.SC.X - © 1

reiated function

———— o A A—— b S S ——— F—————

B3 Reactor Recirculation System

1.  Piping, Vaives and all 2 c B B | {s)ig)
their supports—Purge
System, heat
exchanger and
primary side of
recirculation motor
cooling system (RMCS)

r 3 Pump rmotor cover, 1 C A A 1
bolts and nuts

3 Pump non-pressure N C - E -
retaining parts
including motor,
instruments, electrical
cables, and seals

|
|
!
|
|
|
|
1 4. ATWS equipment N c — E — {cc)
l
|
l
|
|
|

associated with the
pump trip function

C1 Rod Control and Information System

1. Electrical Modules N RZ.X D E -

2. Cable N SCRZX D E —
|
€2 CAD System |
‘ 1. Valves with no safety- N sSC D E - I
} related function (not |

part of HCU) |

' - 4 Piping including 2 C.sC B B i ()

supports-insert line |

|L Notes and footnotes are listed on pages 3.2-54 through 3.2-61 4

Classification of Structures, Components, end Syster:s — Amendment 33 3227
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Table 3.2-1 Classification Summary (Contirued)

i’ Quality
| Quality Assur-
| Group ance
| Slhtz Classi- Require-  Seismic
Principal Compensnt® Class® Location® fication® ment® Category’ Notes
E -— - W
' 3 Piping-other (pump N sC D E - (@)
’ suction, pump
j discharge, drive
header)
4. Hydrautlic control unit 2 sC - B i (k)
Fine motion drive N G — £ o
f motor
| 6. CRD N £ D E —
| water pumps
5 Control Rod Drive 113 c Al— B |
i
'i 8.  Electrical modules 3 C.sC e B i
f with safety-related
l function
9. Cable with safety- 3 C.SCX - B i
related functien ‘
10. ATWS Equipment N sC o E - fec) |
associated with the ’[
Alternate Rod Insert |
{ARI) functions :
|
'C3 Feedwater Control System N CISCX ~— E - i
C4 Standby Liquid Control $vstem
| 1.  Standby liquid control 2 SC B B | {u)
‘ tank including supports
| 2. Pump including 2 sSC B B8 | {u)
supports
Pump motor 2 /- - B !
Valves—injection 1 SC A B | {v)
5. Valves within injection 1 c.sC A B | (u)
vaives
6. Valves beyond 2 SC B B8 | {u)
. injection vaives
Notes and footnotas are listed on pages 3.2-54 thrc;;gh 3.2-61_1 it .
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C6 Remote Shutdown System

ABWR Standard Satety Anaiysis Repor
Table 3.2-1 Classification Summary (Continued)
| Quality |
* Quality Assur- |
} Group snce !
i Mﬁx Classi- Require- Seismic
Principal Component® Class® Location® fication® ment® Category' Notes
7. Piping including 1 c.sC A . | (g.u)
| supports within
j injection valves
; 8. Piping including 2 SC B B | g.ul
supports beyond
injection valves
G Electrical equipment 3/N SC.X - BE I/— {cc) [
and devices
10. Cable 3/N SC.X - BE Ve (ec)
|
€5 Neutron Monitoring System
| 1 Electrical moduies— 3 SC.X - B | |
! SRNM, LPRM and |
| APRM i
2 Cable—SRNM and 3 C.SCX, - B i !
LPRM RZ ;
3 Detector and tube 273 C B/C B 1 :
assembly |
I

Components of this system are included under B2, E1, E4, G3, H4, and P2.

{
1

B Electrical modules 3
with safety-related
functions

;A Cable with safety- 3
related functions

C.SCRZ,

B | |

e e e e s
T T T —

W
[ Notes and footnotes are listed on pag—. 3.2-54 through 3.2-61

Classification of Structures. Components, and Systems -~ Amendment 33
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ABWR Standsrd Setety Analysis Report
Tab'e 3.2-1 Classificstion Summary (Continued)
Quality
Quality Assur-
Group ance
::! Classi- Require- Seismic
Principal Compunent® Location® fication® ment® Category’ Notes
eSS :
C7 Reactor Protection System 1
| 1. Electrical modules 3 SCXT - B | f
; with safety-related RZ
: functions *
| 2.  Cable with safety- 3 SCX.T, — = | |
; related functions RZ, 1
: Deleted |
4. Deleted ;
{
C8 Recirculation Flow Control N X - E - |
| System !
i i
I(:9 Automatic Power Regulator N X e E -
‘ System
C10 Steam Bypass and Pressure N X - E —_ :
‘ Controi System |
| !
'C11 Process Computer (includes N X — E - f
| PMCS & PGCS) |
|
©12 Refueling Platform Control N SC . E - |
Computer '
€13 CRD Removal Machine N sC - £ - i
‘ Control Computer ‘

&
<

et

et e s e sy nibe

Notes and Oootn;;os are listed on pages 3.2-54 through 3.2-81 N K

L
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ABWR Sta vdord Safety Aralysis Report

Table 3.2-1 Classification Summary (Continued)

™

; Quality Assur-
. Group ance

Require- Seismic

Principal Component” Cless® Location® fication® ment® Category' Notes
—— W

tD\ hmwmﬁng System (includes gaseous and liquid effluent monitoring)

1. Eiectrical modules— 3 SC.X,RZ — B |
with safety-related
tunctions (including

’ menitors) {
| 2.  Cable with safety- 3 SCX.RZ — I3 |
| related functions ;
| 3 Electrical Modules, N T.SCRZ, -~ E - ) |
: other AW
i 4 Cables, other N T.SC.RZ, — E - (u)
| XW
D2 Aree Radistion Monitoring N X TW, — E -
System SC.RZH
|
b3 Containment Atmospheric Monitoring System
1 Component with 3 C.SCX - B |
safety-related
! function
i e =l TSN SSY
E Notes and footnotes are listed on pages 3.7-54 through 3.2-51 J‘
3.2-2%
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ABWR Standsrd Sefety Analysis Regort

Table 3.2-1 Classification Summary (Continued)

!r Quality
| Quality Assur-
1 Group ance
! Safety Classi-  Require- Seisinic
Principal Componeni® Class® Location® fication® ment® Category' Notes
e e W
|E1 RHR System {
T 1.  Heat exchangers— 2 sC B B i
| primary side
j 2 Deleted
| Piping including 1 C.sC A B | (@) i
supports within 1
outem:ost isolation
valves
4 Containment spray 2 C.SC B B 1
piping including
supports and spargers,
within and inciuding
the outer most
isolation valves 2 .
4a. Piping including 2 sC B B i (g) i
supports beyond
| outermost isolation
valves '
|
i 5. Main Pumps including 2 sC B B 1 |
j supports ;
i 6 Main Pump motors 2 sC B B | l
‘ Valves—isciation, 1 C.SC A B | (@) l
; (LPFL line) including |
| shutdown suction line
isolation valves '
8. Valves—isolation, 2 SC 3 B i (@) ‘
other (pool suction ‘
valves and pool test [
return vaives)
9. Valves beyond 2 SC B B | (@) !
: isolation valves |
| 10. Jockey pumps and 2 SC B B | '
; motors inciuding |
L supports |
——— W————‘——_‘-——'_—' e ]
L( Notes and footnotes are listed on pages 3.2-54 through 3.2-61 <
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Table 3.2-1 Classification Summary (Continued)

.
1
|
\
|
|
|
|

Location® fication®

Saf
Principa! Component® Class
' 11. Valves to fire N SC
protection, Subsystem
‘ C (F100C, F103C and
\ F104C)
|
E2 High Pressure Core Flooder System
1 Reactor pressure 1/2 C.SC

vesse!l injection line
and connected piping
including supports
within outermost
isolation valve'

All other piping
including supports®

Main Pump
Main Pump Motor

Valves—other isolation
and within the reactor
pressure vessel
injection line and
connected lines

All other valves

Electrical modules
with safety-related
functions

Cable with safety-
related functions

E3 Leak Detection and isolation System

1.
2.
3.

5.

Temperature sensors
Pressure transmitters

Differential pressure
transmitters (flow)

Fission Product
Monitor

Isolation Valves

3N
3
3

N

2N

sC.0

sC
sC
C.sC

sC
C.sCX

C.sCX

CsCT
c.sC
c.sC

SC

sC

Quality

Quality Assur-

Group

ance
Classi- Require- Seismic
ment* Category' Notes
E -
B i g) |

B/C

B/C

Notes and footnotes are listed on pages 3.2-54 through 3.2-61

(@)

g}
|
|

(g) !
|
|
I
1

()

{z) |
{z) |

Classification of Structures, Components, and Systems -— Amendment 33
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ABWR Standard Safety Ansiysis Report

Table 3.2-1 Classification Summary (Continued)

|

|
|
|
|
‘,

line from vacuum

[ Quality
Quality Assur-
Group ance
Sdotz Classi- Require- Seismic |
Principal Componer:t® Class® Location® fication® ment® Category’ Notes |
6. instrument lines 3 C.sC B B |
7.  Sampie lines’ 2N C.sC C/D/— BE li—
B. Flow transmitters N sC — E —
B Electrical modules 3N SC.RZ.X e BE Vf—
10. Cables IN SC.RZX - BE b
E4 RCIC System
1.  Piping including 172 C.sC A/B B |
supports within
outermost isolation
valves
2. Piping including N SC c E - (@ |
supports—discharge i

e e e e e e e e e = e
Notes and footnotes are listed on pages 3.2-54 through 3.2-61 |

pump to containment
isolation valves, and
discharge line from
condensate pump to
the first giobe valve

3. Piping including 23 c.sC B/C B | {g)
supports beyond
outermost isolation |
valves up to the turbine
exhaust line to the
suppression pcol,
including turbine inlet
and outlet drain lines

i

|

4.  RCIC Pump and piping 2 sC 8 B i (gl

including support, CST

suction line from the ’
|
|
z

first RCIC motorized
valve, S/P suction line
to the pump,

discharge line up to the
FW line “B” thermal
sleeve

5. Pump motors N SC — E !

3228 Classification of Structures, Components, end Systems — Amendment 33
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ABWR Standsrd Safety Analysis Report

Table 3.2-1 Classification Summary (Continued)

| Quakty |
| Quality Assur- |
| Classi-
| s-htz Require- Seismic
Principal Ciass® Location® fication® ment® Category' Note:
F e — e W
| 6. Valves—outer 12 c.sC A/B B | (g)
| isolation and within
E 7.  Valves—outside the 2 sSC B B i (g)
, PCV (except item B)
| | B Valves—beyond N SC C E | (g)
' turbine inlet drain line
‘ second shutoff
| 9. Turbine including 2 sC - B | {m)
| suppors }I
10. Electrical modules 3 C.SCX -— B |
l with safety-reiated
functions
! 11. Cable with safety- 3 C.SC.X — B |
retated functions
| 12. Other mechanical and N SC.X - E —
2 electrical modules
|
| w F1  Fuel Servicing Equipment N/2 sC —/B EB - {x)
‘1‘
F2 Miscellaneous Servicing N  SCRZ - 3 -
1 Equipment |
‘ |
| |F3 RPV Servicing Equipment N/2 SC —/B E/B — (g9) |
| .
'F&4  RPV Internal Servicing N SC — E -
‘ Equipment

F5  Refueling Equipment

1 Refueling equipment N sC - E | (bb)
machine assembly

ﬁ_—.'___________._—.___n-—-—-——-—-——-——-‘—'_—"*_

{h Notes and footnotes are listed on pages 3.2-54 through 3.2-61

i
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23A6100 Rev. 3

ABWHR Standard Safety Asalysis Report
*
Table 3.2-1 Classification Summary (Continued)
| Quality
| Quality Assur-
i Group ance
; Wz Classi- Require- Seismic
Pritcipal Component® Class® Location® fication® ment® Category' Notes
e e e ——
F6 Fuel Storage Equipment
f 1. Fuel and equipment N sC - E | (bb}
! storage racks—new
and spent
| 2. Defective fuel N sC — E — {bb)
‘ container
i 3. Spent fuel pool liner N SC — E |
F7  Under-Vessel Servicing N SC - 4 - (bb)
l Equipment
}
'F8  CRD Maintenance Facility N sC - E -
I |
‘ F9  internal Pump Maintenance N SC — E - |
; Facility i
'F10 Fuel Cask Cleaning Facility N SC - E -
? |
'F11 Plant Start-up Test N M — E —
i Equipment
|
‘ F12 Inservice inspection N M — E o
1 Equipment i

G1  Resctor Water Cleanup

exchangers including
supports carrying
reactor water

System |

1.  Vessels including N SC C E - |

| supports (filter/ '
| demineralizer) ‘
! |
; 2. Regenerative heat N SC C E —_ i
|

|

|

i

g —————ees———————
|

Notes and footnotes are listed on pages 3.2-54 througr—'_i-.i-m
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23A8100 Rev. 3

ABWE Standard Safety Analysis Report

Table 3.2-1 Classification Summary (Continued)

[r— Quality 1

: Quality Assur-

- Group ance

l ts::::x Classi- Require- Seismic

Principal Component® Location® fication® ment® Category' Notes

me = - e — e e
3. Cleanup recirculation N sC C E —

| pump, motors
4. Piping including 1 C.SC A B | (g)
supports and valves
within and including
outermostcontainment
isolation valves

5. Pump suction and N SC o E — r
discharge piping
including supports and
valves from
containment isolation
valves back to and
including shut-off valve
at feedwater line
connection |

6.  Piping including N sC C E —
supports and valves
leading to radwas’
and main condense.

‘ 7. Non-regenerative heat N sC Cc E —
“ exchanger tube inside
| and piping including

supports and valves

carrying process water

8.  Non-regenerative heat N SC D E -
exchanger shell and
piping including
supports carrying
closed cooling water

9. Filter/demineralizer N sC D E —
precoat subsystem

10. Filter demin holding N sC C E —_
{ pumps including |
supports—valves and
piping including
supports

11.  Sample station N sC D E -_
Notes and footnotes are listed on pages 3.2-54 through 3.2-61

e —————
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23A6100 Rev. 3

ABWR Standard Safety Analysis Report

Table 3.2-1 Classification Summary (Continued)

Quality  Assur- |
Group ance |
, Saf Classi- Require- Seismic !
Principal Component® Class® Location® fication® ment* Category’ Notes
12. Electrical modules and N oC.X - E — [
cable with no safety-
related functions
13. Electrical modules and 3 SC - B |
cable for isolation |
vaives :
|
‘G2 Fuel Pool Cooling and Cleanup System
; 1.  Vessels including N SC D 3 _—
| supports—filter/
demineralizers
2. Piping and vaives N sC D E e
including supports

upstream of F/D outlet |
isolation vaive

3. Piping and valves N SC e E -
including supports
downstream of F/D
inlet isolztion valve

4. Heat exchangers N sC Cc E i ‘
including supports |
|
5 Pumps including N sC C E i \
supports
6 Pump motors N SC - E —
Piping including N sC C E i

supports and valves—
cooling portion

| 8 Makeup Water System N SC C E |
{MUWC) connection

including valves and

supports

9.  hHR piping 3 sC - B |
connections and valves
including supports for
safety-related makeup
and supplemental
| cooling

e B ot m— e r—
— ——

Notes and footnotes are listed on pages 3.258 through 3.2-61
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ABWR

23A6100 Rev. 3
Standard Safety Analysis Report

Table 3.2-1 Classification Summary (Continued)

Principal Component®

Quality |
Quality Assur-
Group ance
x Classi- Require- Seismic
Ctut Location® fication®  ment* Clugory Notul

10

13

|63 Suppression Pool Cleanup System

1.

SPCU piping
connections and valves
including supports

Eiectrical modules and
cahlee wiin no safety-
iciated function

isolation valves and
piping including
supports within
outermaost isclation
valves

Pump including
supporns

Pump motor

Piping and
components beyond
outermost-
containment isolation
valve including
supports

Deleted
Deleted

Electrical modules and
Cables with no safety-
related function

Electrical modules and
cables for isolaticn
valves

3m Main Control Room Pansis

Notes and foctnotes are listed on pugos 3.2-54 through 3.2-61

Panels

3 SC c B |

N sC, X — E -

2 sC B B |

3/N X - BE Y- {aa)
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23A6100 Rev 2

ABWR Standard Safety Analysis Report

Table 3.2-1 Classification Summary (Continued)

Quality
Quality Assur-
Group ance

Saf Classi- Reguire- Seismic ;
Principal Component® Class® Location® fication® ment® Category' Notes
2.  Electrical Modules 3 e —_ B | |
with safety-related
functions i
3. Cable with safety- 3 X ' B | 5
| related functions '
: 4. Other mechanical and N X - E -
l electrical modules E
| |
'HZ Control Room Back Panels |
1. Panels 3N X - BE l— (2a) |
{ ]
| 2. Electrical modules 3 X e B I :
; with safety-related |
function ‘
3. Cable with safety- 3 X - 8 | ‘;
related function l
4. Other rmechanical and N X - E - ’
‘ electrical modules
; |
H3 Radioactive Waste Control N w —_ E —-— P 1
| Panels j
|H4 Locsl Control Panels
f 1.  Panels and Racks 3N RZ,SC.X - BE V— (a8)
2. Electrical modules 3 RZ,SC.X - B |
with safety-related .
functions ':
, 3. Cable with safety- 3 RZ,SCX —_ B |
related functions
4. Other mechanical and N RZ.SC.X - £ - |

electrical moduies

|
'HS Instrument Racks
Notes and footnotes are listed on pages 3.2-54 through 3.2-61
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23A6100 Rev. 3

ABWR Sizndard Safety Analysis Report

Table 3.2-1 Classification Summary (Continued)

i Quaiity
Quality Assur-
Group ance
Safetz Classi- Require- Seismic
Principal Component® Class® Location® fication® ment®* Category' Notes
o == — ———————— |
'HS5 Instrument Racks
1. Mechanica! and 3 SC.RZ, — B —
electrical with safety- X.WM
related functions
2. Other mechanical and N SC.RZ.X, - E -
selected modules T

HE& Multiplexing System

1. Electrical module with 3 &C RZX - B |
safety-related functions
(Essential)

2. Cabie with safety- 3 SC.RZX — B |
related functions
(Essential)

3. Other electrical N SC.RZX, - E —
modules and cables w
{(Non-essential)

H7 Local Control Boxes

| 1.  Electrical modules 3 SC.RZ.X, — B |
j with safety-related HTWM
! functions
- Other electrical N SCRZX, - E ——
modules HTWM,

J1 Fuel Assembly

1. Fuel assemblies 3 C.SC - B |
Control Rods 3 C.sC — B |
Loose Parts Monitoring N C.5C - E —
System
J2 Fuel Channel 3 C.sC - B |

Notes and footnotes are histed on pages 3.2-54 through 3 2-61 '
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2346100 Rev. 3

ABWR Standard Safety Analysis Report

Table 3.2-1 Classification Summary (Continued)

Quality
Quality Assur-
Group ance

s-mz Clessi- Require- Seismic
Principal Component® Class® Location® fication® ment® Category' Notes
P e e W‘M
K1 Radwaste System
1. Drain piping including N C.K.SCT. D E - (p)
supports and valves— WX
radioactive
2 Deieted
3 Piping and valves— 2 C.SC B B |
containment isolation
4 Piping including N c.sC B B |

supports and valves
forming part of
containment boundary

-3 Pressure vessels N W - E — (p)
including supports

[3 Atmospheric tanks N C.SCHT, — E - (p)
including suppomne W

7 0-15 PSIG Tanks and N W - E - (p)
suppors

3 Heat exchangers and N c.sCw -~ E - P
supports

8. Piping including N C.SCH, - 13 - p
supports and valves TW

10 Other mechanical and N ALL D E - p)
electrical modules

11.  ECCS equipment room N SC k& B |
sump backflow
protection check valves

N1 Turbine Main Steam System
| 1 Deleted (see B2.5)
2. Delated (see B2 6)

Notes and footnotes are listed on pages 3.2-54 through 326
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ABWR

23A6100 Rev 3

Standard Safety Analysis Report

Table 3.2-1 Classification Summary (Continued)

Principal Component®

Saf
Class

Quality

Quaslity Assur-

Group

Classi- Require- Seismic

ment® Category' Notes

L«NZ Condensate, Feedwater and Condensate Air Extraction System

N3

N7

N8

|
\

1 Feedwater system
components beyond
seismic interface
restraint

Hester, Drain and Vent
System

Condensate Purification
System

Condensate Filter Facility

Condensate Demineralizer

Main Turbine

Turbine Control System

1. Turbine stop valve,
turbine bypass valves,
and the main steam
leads from the turbine
stop valve 1o the
turbine casing

Turbine Gland Steam
System

N10 Turbine Lubricating Oil

System

Location® fication®
N SC.7 D
N T —
N § —
N T -_—
N T -
N i —
N T D
N T D
N T —

E —- (ee)

E i {hin)
{oMr) |

Notes and footnotes are listed on pages 3.2-54 through 3.2-61

®
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23A61700 Rev. 3

ABWR Standard Safety Anaiysis Report

Table 3.2-1 Classit cation Summary (Continued)

Quality
Quality Assur-
Group ance

. Saf Classi- Require- Seismic |
Principal Component® Class® Location® fication® ment® Category' Notes
N11 Moisture Separator Heater N | - E -

N12 Extraction System N T - E —

'N13 Turbine Bypass System

1 Turbine bypass N | D 13 - (r)
piping including
supports up to the

!
I
!

condenser
'N14 Reactor Feedwater Pump N T - E e
x Driver
'N15 Turbine Auxilisry Steam N T —_ E —

System ,
| |
'N16 Generator N T - E - :
| ‘
| |
'N17 Hydrogen Gas Cooling N T - E -— |
J System
E s
«

'N18 Generator Cooling System N T - E - |
| 1
'N19 Generstor Sealing Oil N T - E - ‘
N20 Exciter N T - 3 - ,
'N21 Main Condenser N L - E - f
| i
‘sz Offgas System N T — E — !

Notes and footnotes are listad on pages 3.2-54 through—3.2-611
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23A6100 Rev. 3

ABWR Standard Safety Analysis Report

Table 3.2-1 Classification Summary (Continued)

Quality
Quality Assur-
Group ance
? Saf Classi- Require- Suumc
Principal Component® Ciass® Location® fication® ment* Catogorv Notn
N23 Circulating Water System N T D £ — |
1
N24 Condenser Cleanup Facility N T — £ —
PO Makeup Water System N M - E -

[Preparation)

'P1 Makeup Weter System (Purified)

1. Piping including 2 C B B |
supports and valves
forming part of the
containment boundary

2. Demineralizer water N &) D E - |
; storage tank including 5
‘; supports
! 3. Piping including N 0 0 E _
supports and valves
: 4. Other components N 0 D E -
P2 Makeup Water System (Condensate)
1.  Condensate storage N ) 0 E — (w)
tank including supports
2 Condensate header— 2 sC B B |
piping including
supports, level
instrumentation and
valves
|
| 3. Piping including N 0 D E -
5 supports and valves
| and other components
! }
'P3 Reactor Building Cooling Water System ‘
b e e et
| Nmos and footnotes are listed on pages 3.2-54 through 3. 261
2239
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23A6100 Rev. 3
ABWR Standard Ssfety Analysis Report

Table 3.2-1 Classification Summary (Continued)

Quality
Guality Assur- |
Group ance 1
Saf Classi- Require- Seismic |
Principal Component® Class® Location® fication® ment® Category' Notes
' 1.  Piping and vaives 2 sC.C B B | g) |
forming part of |
primary containment |
boundary ',
2.  Other safety-related 3 sC.C c B | \
piping including !
supports, pumps and
valves
3 Electrical immodules 3 SC.C.X - 8 |
‘ with safety-related
3 functions l
4. Cable with safety- 3 SC.CX — B | |
| related functions ll
5.  Other mechanical and N  SCCXM D E e |
! electrical modules ]
i t
‘P4 Turbine Building Cooling N T ») : - 1
i Water System i
| |
PS5  HVAC Normal Cooling |
| Water System t
: 1. Piping including N c.sC B E | '
- supports and valves |
forming part of |
containment boundary |
2.  Other mechanical and N C.SCRZ — E — ‘

electrical modules TX,

M‘
| Notes and footnotes are listed on pages 3.2-54 through 3.2-61 |

L el
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ABWR

23A6100 Rev. 3

Standard Sefety Analysis Report
Table 3.2-1 Classification Summary (Continued)
Quality
Quality Assur-
Group ance
Sdﬂz Classi- Reguire- Seismic
Principal Component® Class® Location® fication® ment® Category' Notes
P& HVAC Emergency Cooling Water System
1. Chillers, pumps, 3 SC.X C B | |
valves, and piping, |
including supports
2.  Electrical modules and 3 RZ.X - B l
cable with safety- !
related functions !
!
P7  Oxygen Injection System N T — 3 - |
i
P8 Ultimate Heat Sink 3 0 c B | |
| |
| |
‘ P9 Reactor Service Water System
i 1. Safety-related piping 3 U,0.X C B | 1
| including supports, |
j piping and valves |
2. Electrical modules and 3 U.0.X - B | ;
cables with safety- '!
related functions a
3. Other non-safety- N U,0.X - E - i
related mechanical
and electrical modules
|
P10 Turbine Service Water System
| 1. Non-safety-reiated N PO T - E -
piping including
supports, piping and
valves
' 2. Electrical modules and N PO.T - E =

cabies with non-safety-
related functions

i Notes and footnotes are listed on pages 3.2-54 through 3.2-€1
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23A6700 Rev. 3

ABWR Standard Safety Analysis Report

Table 3.2-1 Classification Summary (Continued)

Cuality
Quality Assur-
Group ance

|

‘ Saf Chui- Require- Seismic
Principal Component® Class® Location® fication® ment* Cntoqory' Notes
P11 Station Service Air System

| 1. Containment isolation 2 C.sC B B |

g including supports,

{ valves and piping

| 2, Other non-safety- N SC.RZ, — E —

. related mechanical X TH,

and electrical w,C

components

P12 Instrument Air Service

1.  Containment isolation 2 Cc.sC B B |
including supports,
valves and piping

|
‘ 2.  Other non-safety- N SC.X G B - ;
| related mechanical |
: components i
| 3. Other non-safety- N SC.RZX, - E - :
: related electrical TH W,C :
i components

‘P13 High Pressure Nitrogen Geas Supply Systems

1. Containment isolation 2 C.sC B B |
including supports,
valves and piping

1 2.  Gas bottles, piping 3 sc.C c B | .
and valves including |
supports with safety-
related functions

|
!
3. Electric modules with 3 SCRZX - : | |

safety-related functions !

4 Cable with safety- 3 SC.RZ X — B |
related functions

5, Other non-safety- N SC.RZX C E —_
reiated mechanical
? components

Wx

M e ——
Notes and footnotes are listed on pages 3.2-54 through 3.2-61
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23A6100 Rev. 3

ABWR Standard Satety Analys:s Report

Table 3.2-1 Cisssification Summary (Continued)

i Quality 'l
! Quality Assur- !
. Group ance }
| s-tutx Classi- Require- Seismic |
Principal Component® Class® Location® fication® ment* Category' Notes
, 6.  Other non-safety- N SC.RZX - & @ - ]
; related electrical {
components |
P14 Hesting Steam and N ALL - E - ‘
9 Condensate Water Return !
{ System ¥
| |
P15 House Boiler N T ", E - '|
| |
1 P16 Hot Waster Hesting System N ALL - E - |
| |
‘P17 Hydrogen Water Chemistry N T - 3 — ;
; System l
: |
| |
‘P18 Zinc Injection System N - E — |
i
P19 Breathing Air System N CSCT - E -
|
P20 Sampling System (inciudes N SCRZT — E -
‘ PASS)
P21 Freeze Protection System N C — E -
|
P22 Iron Injection System N T - E -

'R1  Electrical Power Distribution System

E 1. 120 VAC safety-related 3 SC.C.X, — B |

| distribution equipment RZ |
| including inverters l
! 2. Safety-related Motors 3 SC.CX.Z - - i

| RZ

l Notes and footnotes are listed on pages 3.2-54 through 3.2-61
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23A6100 Rev. 3

ABWR Standard Satety Analysis Report

Table 3.2-1 Classification Summary (Continued)

i Quality 1
| Quality  Assur- |
i Group ance

| s.mz Classi- Reguire- Seismic
Principal Component* Class® Location® fication® ment® Category' Notes

S —————— e
3. Safety-related 3 SC.X,RZ — 8 |
;. Protective rela,< and
control panels

4, Safety-related Valve 3 SC.C. X — B |
operators RZ

'R2 Unit Auxiliary Transformers
' 1 Unit Auxiliary N 0 - E -
Transformers
2. Safety-related 3 SC.X,RZ - B |
Transformers
R3 Isolated Phase Bus N o 5 E = f
|
R4 Non-Segregated Phase Bus N o7 — E -

R5 Metalciad Switchgear

1. Safety-related 8900 3 SC.RZ - 2] |
Volt switchgear

RE& Power Center

 F Safety-related 480 Volt 3 SCRZ e B i
power centers

'R7 Motor Control Center

1. Safety-related 480 Volt 3 SC.X.RZ - B |
motor control centers

i B i e e

Notes and footnotes are listed on ;agos 3.2-54 through 3.2-61
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23A6100 Rev. 3

ABWR Standerd Sefety Analysis Report

Table 3.2-1 Classification Summary (Continued)

Quality {
l Quality  Assur- ;
i Group ance |
; Saf Classi- Require- Seismic |
Principal Component® Class® Location® fication® ment® Category' Notes
RS Racewsy System {
|
\ 1. Safety-related control 3 SC.C, X, - B i |
and power cables RZ
(including
underground cable
systems, cable splices, {
connectors and \
terminal blocks ;
2.  Safety-related conduit 3 SC.C.X — <] | }
and cable trays and RZ {
their supports
|
R®  Grounding Wire N SC.CX0 - — —— i
i |
'R10 Safety-related Electrical 3 sC.C - B | j
| Wiring Penetrations F
|
'R11 Combustion Turbine N T o 3 -
Generator 3
|
; R12 Safety-related Direct Current Power Supply
7 1 125 Volt batteries, 3 SC.C.X, - B |
| battery racks, battery RZ
chargers, and
distribution equipment
2. Protective relays and 3 SC.X,RZ — B |
control panels
3. Motors 3 SC.C.X, - B |

RZ

= V'VTA

Notes and footnotes are listed on pages 3.2-54 through 3.2-61
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23A8100 Rev. 3

Standard Safety Analysis Report

Table 3.2-1 Classification Summary (Continued)
Quality 1

Quality Assur-
| Group ance
| m Classi- Requirer Seismic
Principal Component® Location® fication® ment® Category’ Notes
e ——— e e e |
R13 Emergency Diesel Generator Svstem
L 1. Starting air receiver 3 RZ c B | {y)

: tanks piping including ‘
’ supports from and |
* including check valve
and dowrnstream

1 piping including

| supports, valves, and

including supports,
valves—fuel oil
system, diesel cooling
| water system, and

I lube oil system

‘ COMPressors. ;
| 2. Starting air 3 RZ -~ e | r
| | compressor motors

; 3 Combustion air intake 3 RZ.0 C B |

| and exhaust system
| ; 4, Safety-related piping 3 RZ - B |

|

| | 5.  Pump motors—fuel oil 3 RZ — B I
system, diesel cooling
water system and lube

oil system !
8. Diesel generators 3 RZ — B | {y) %
| | 7.  Mechanical and 3 RZ.X — B ! !
electrical modules |
with safety-related |
functions |
8. Cable with safety- 3 RZ,0.X - =] | :
related functions |
9. Other mechanical and N RZ.0 - E -
elactrical modules
Ri4 Safety-related Vital AC 3 X - B i

Power Supply

-

Notes and fuotnotes are listed on pages 3.2-54 through 3.2-61

&
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23A6100 Rev. 3

ABWR Standary Safety Anslysis Report

Table 3.2-1 Classification Summary (Continued)

‘ Quality  Assur-
Group ance
:! Ciassi- Require- Seismic
¢Prmcip.t Component” Cia Location® fication®  ment* Notes
| ms s:fotyarolotod | Instrument 3 X — B |
and Control Power Supply
|
'R16 Communication System N SC.C.RZ, — B I ;
x i
| |
R17 Lighting and Servicing Power Supply
1.  Normal Lighting N ALL — E —
2. Standby Lighting IN ALL (o BE j— thh)
3. DC Emergency 3N SCXW C/— 8k {fomr {hh)
Lighting
; 4. Guide Lamp Lighting 3N SC.X C/— BE - f
| |
'S$1  Reserve Auxiliary N 0 = E = |
| Transformer |
r 1
IT0 Primary Containment 1
; System i
; 1. Suppression 2 C B B | l
f chamber/drywell ;
' vacuum breakers |
‘T1  Frimary Containment Vessel
| 1. Primary containment 2 C B B |
vessel (PCV)—
reinforced concrete
containment vesse!
(RCCV)
‘ 2. Vent system (vertical 2 a4 B B |
; flow channels and
| horizontal discharges
3. PCV penetrations and 2 C B B |
1 drywell steel head
1 4 Upper and lower 2 c.sC - 8 I
| drywell airlocks B
Notes and footnotes are listed on pages 3.2-54 through 3—.2-61 T
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2346100 Rev. 3
ABWR Standard Satety Anslysis Report
Table 3.2-1 Classification Summary (Continued!

o Quality 1
i Group ance
| su:! Classi- PRequirer Seismic
Principal Component® Class® Location® fication® ment® Category' Notes

5. Upper and lower 2 C.sC — B i
j drywelil equipment
| hatches
’ 6. Lower drywell access 2 c — 8 |

tunnels

| 7 Suppression chamber 2 C.sC - B8 |
| access hatch
|
i 8 Safety-related 3 c.sC - & |
! instrumentation ‘i
| |
:12 Contsinment internal Structures 1
E 1. RPV stabilizer truss ‘
‘ (see B1.2) %
| 2. Suppon structures and 3 C - B i
| equipment for safety-
| related piping
i 3 Diaphragm Floor 3 C — B |
3 4 L/D equipment and 3 C - B i
1 personne! tunneis
’. 5. Miscellaneous 3 (® - B i 1
“ Platforms |
| |
T3 RPV Pedestal |
"_ 1.  RPV pedestal and 3 G - [/ | |
“ shield wall |
T4 Standby Gas Treatment System l

1. Ali equipment except 3 SCRZ C B ! i

deluge piping and

; valves k
|
TS PCV Pressure and Lesk N SC - 3 - ‘
| Testing Facility
I Nmo—s_;nd footnotes are Iisted on 5; 3.2-54 through 3.2-61 o N
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23A6100 Rev. 3

ABWR Standsard Ssfety Analysis Report

Table 3.2-1 Classification Summary (Continued)

Quality l

Quality  Assur- |

Group ance !

‘ Suhtx Classi- Require- Seismic i
Principal Component® Class® Location® fication® ment® Category' Notes

. {

'T6 Atmospheric Control System 1

|

' 1. Nitrogen Storage Tanks N 0 — E — !

' 2. Vaporizers and controls N 0 - E e |

3. Piping including 2 sC B B | I

i

5 supports and valves
- forming part of
containment boundary |

4 Piping including 3 sC C B i
supports and valves i
beyond the first |
rupture disk up to and |
including the second
rupture disk |

5 Electrical modules 3 SC.X — B |
with safetv-related |
functions i

6 Cables with safety- 3 SC.X - B i
related function

7. Other non-safety- N SC,RZ0O, - E —
related mechanical X
and electrical
components |

T7 Dryweli Cooling System

i

1. Motors N - - 4 i 2

- Fans N = st £ = ]

3. Coils, cooling N C - E — :

| 4.  Other mechanical and N C.X - E — ’
| electrical modules ;
| |
' |
‘T8 Flammability Control 2 sC -] - f ;
System {

Notes snd footnotes are isted on pages 3.2.54 through 3261 —l

Classification of Structures, Components, and Syste.ns -~ Amendment 33 3249
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Table 3.2-1 Classification Summary (Continued)

Quality ‘

Quality Assur- .

Group ance |

Slhtz Classi- Require- Seismic ]

Principal Component Class® Location® fication® ment® Category' Notes

—_— e e e
|

T9  Suppression Pool Temperature Monitoring System

|

|
! 1. Electrical modules 3 C.X,SC, oo = | \
' with safety-related RZ ;
! functions ‘
j 2. Cable with safety- 3 C.X,SC, - 8 | l
{ related functions RZ :
| |
‘U1 Foundation Work 22 CSCRZ - B | '
' i
U2 Turbine Pedestsl N T . E s g
' |

'U3 Cranes and Hoists

] Reactor Buiiding crane N SC — E — (x)
2. Refueling Platform N SC - E —— {x)
Upper Drywel! N C - E |
Servicing
4. Lower Dryweil N Cc — E |
Servicing .
5. Main Steam Tunnel N M — E — ~
Servicing ‘
], Special Service Rooms N SCRZT, — E —_
W.X
i
U4 Elevator N SC.RZ — E —

‘U5 Heating, Ventilating and Air Conditioning
|

1. Safety-related
equipment’’

a. Fan-coil cooling 3 SC.X - B |
units

=

Notes and footnotes are listed on pages 3.2-54 through 3.2-81
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Table 3.2-1 Classification Summary (Continued)

Quality |
Quality  Assur- i
Group ance ;
‘ Saf Classi- Require- Seismic ]
Principal Component® Cla Location® fication® ment® Category' Notes
b. Heating units— 3 SC,RZX —_ 2 [ f
electrical or water
¢. Blowers——Air 3 SC.RZ.X - B |
supply or
d. Ductwork 3 SC.RZX - B |
e. Filters— 3 SCRZX - B i
Equipment areas
. HEPA Filters, 3 SC.X - B | !
Charcoal i
Adsorbers—
Control Rooms |
and Secondary |
Containment
g. Valves and 3 SC,RZ - B |
Dampers—
secondary
containment
isolation
h. Other safety- 3 HZ — 8 | ‘
related valves and |
dampers
i. Electrical modules 3 SC.RZ, - B i
with safety-related H,X
functions
. Cable with safety- 3 SC.RZ, — B i
related functions H.X

Notes and footnotes aroms'od on pages 3.2-54 through 3.2-61

]
o
N
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Table 3.2-1 Classification Summary (Continued)
Quality l
Quality Assur- }
Group ance ]
_ Saf Classi- Require- Seismic !
Principal Component® Class® Location® fication® ment® Category' Notes
{ 2.  Non-safety-related ;
equipment®? |
a. HVAC mechanical N SC,RZH — E — [
or electrical XW,T |
' components with ’
| non-safety-related |
| functions
b. Non-safety-related N SC.RZH, — E - (thu) |
f fire protection XwWT ‘
5 valves and
dampers i
|
|
|
US.1 Potable and Sanitary Water ?
System
1. Potable and sanitary N All o E -
water equipment {except
C. M)
| 2. Drain piping including N All D E -
' supports and valves— (except
nonradioactive C, M.X)
l U6 Fire Protection System |
] 1. Other piping inciuding N SCCX, D E - {t) {w) |
J supports and valves RZH,T, '
w0 :
Water storage tank N F D E — (t) (u) |
’ Pumps N F D £ - (t) ()
; a. Motor Driven N F D E | (ff)
| b. Engine Driven N F D E — (tH{u)
Pump motors N F - E ! (ff)
: Electrical Modules N CsCX - E — (t) (w
; RZ.H,
| W

6.

Deleted

e

Notes and footnotes are listed on pages 3.2-54 through 3.2-61
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Table 3.2-1 Classification Summary (Continued)

Quality
Quality Assur-
Group ance

| S.fotx Classi- Require- Seismic
Principal Compone~t® Class® Location® fication® ment® Category' Notes
T 7. Cables N  SCCX - E - oW |
8.  Sprinkiers or deluge N H,W,SC, D 3 — (t) (u) |
water X.RZT |
9. Foam, reaction or N RZT —_ E - (t) (u) i
deluge [
|
{
‘U7 Floor Leakage Detection N SCRZ - E - ;
System :
| |
U8 Vacuum Sweep System N c.sC - 3 - ‘
| i
'Us Decontamination Systemn N C.SCRZ — E - :
| TW.SX
‘U100 Reactor Building 3 SC.RZ — B |
|
U11 Turbine Building N T — E - v} |
| |
U12 Control Building 3 X — B | i
|
'U13 Radwaste Building
1. Structural walls and N w — E -~ ;
slabs above grade level :
{(see Subsection 3H.3.3) |
2. Radwaste Building 3 W - g | '
. Substructure
{
i |
'U14 Service Buiiding N H - E -
|
Y1 Stack N RZ - 3 -~
| . - -
| Notes and footnotes are listed on pages 3.2-54 through 3.2-61 |
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Table 3.2-1 Classification Summary (Continued)

i Quality
' Quality Assur-
| Group ance

[ g::z Classi- Require- Seismic
Principal Component® Location® fication® ment® Category' Notes
Y2 Diesei Generator Fuel Oil 3 O.RZ — B ]

| Storage and Transfer System

|

Y2 Site Security N ALL e

- E
e —

Notes and footnotes are listed on pages 3.12-54 through 3.2-6

Table 3.2-1 Notes and Footnotes

* The RHR/ECCS iow pressure flooder spargers are part of the reactor pressure vessel system, see
tem B1.5.

t The ECCS high pressure core flooder spargers are part of the Reactor Pressure Vessel System, see
item B1.5.

1 Pool suction piping, suction piping from condensate storage tank, test line to pool, pump discharge
piping and return line to pool,

f These sample lines are totally within containment and the fission product monitor provides no
isolation function.

** Includes Reactor Building, Control Building, and Service Building thermal and radiclogical
environmental control functions within the ABWR Standard Plant.

tt Controls environment in Main and Local control rooms, diesel-generator rooms, battery rooms,
ECCS-RCIC, pump rooms within the ABWR Standard Plant.

t1 Controis environment in rooms or areas containing non-safety-related equipment within the ABWR
Standard Plant.

a A module is an assembly of interconnected components which constitute an
identifiable device or piece of equipment. For example, electrical modules
include sensors, power supplies, signal processors, and mechanical modules
include turbines, strainers, and orifices.

b. 1,2 3, N = Nuclear safety-related function designation defined in

Subsections 3.2.3 and 3.2.5.
¢ C = Primary Containment
H = Service building
M = Reactor building steam tunnel
0O = Outside onsite
RZ = Reactor Building Clean Zone (balance portion of the reactor

building outside the Secondary Containment Zone)
C = Secondary Containment portion of the reactor building
Turbine Building

- W
"
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W =
X =
F =
U =
P =
AB.CD=
B =
E =

Radwaste Building

Control Building

Firewater Pump House'

Ultimate Heat Sink Pump House’
Power Cycle Heat Sink Pump House

Quality groups defined in Regulatory Guide 1.26 and
Subsection 3.2.2. The structures, systems and components are
designed and constructed in accordance with the requirements
identified in Tables 3.2-2 and 3.2-3.

Quality Group Classification not applicable to this equipment.

The quality assurance requirements of 10CFR50, Appendix B are
applied in accordance with the quality assurance program
described in Chapter 17.

Flements of 10CFR50, Appendix B are generally applied,
commensurate with the importance of the equipment’s functon.

The design requirements of Seismic Category I structures and
equipment are applied as described in Secuon 3.7, Seismic Design.

The seismic design requirements for the safe shutdown
earthquake (SSE) are not applicable to the equipment. However.
the equipment that is not safety-related but which could damage
Seismic Category I equipment if its structural integrity failed is
checked analytically and designed to assure its integrity under
seismic loading resulting from the SSE.

1. Lines one inch and smaller which are part of the reactor coolant
pressure boundary and are ASME Code Section I1, Class 2 and Seismic

Categorv L.

9 Allinstrument lines which are connected to the reactor coolant pressure
boundary and are utilized to actuate and monitor safety systems shall be
Safety Class 2 from the outer isolation valve or the process shutoff valve
(root valve) to the sensing instrumentation.

3 All instrument lines which are connected to the reactor coolant pressure
boundary and are not utilized to actuate and monitor safety svstems shall

* Pump House structures are out of the ABWR Standard Plant scope.
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be Code Group D from the outer isolation valve or the process shutoff
valve (root valve) to the sensing instrumentation.

4 All other instrument lines:

1. Through the root valve the lines shall be of the same classification
as the system to which they are attached.

ii. Bevond the root valve, if used to actuate a safety system, the lines
shall be of the same classification as the system to which they are
attached.

iii. Bevond the root valve, if not used o actuate a safety system, the
lines may be Code Group D.

5. All sample lines from the outer isolation valve or the process root valve
through the remainder of the sampling system may be Code Group D.

6. All safety-related instrument sensing lines shall be in conformance w'th
the criteria of Regulatory Guides 1.11 and 1.151.

Safety/Relief valve discharge line (SRVDL) piping to the quencher shall be
Quality Group C and Seismic Category 1. In addition, all welds in the SRVDL
piping in the wetwell above the surface of the suppression pool shall be non-
destructively examined to the requirements of ASME Boiler and Pressure
Vessel Code, Section III, Class 2.

SRVDL piping from the safety/relief valve to the quenchers in the suppression
pool consists of two parts: the first part is located in the drywell and is attached
at one end to the safety/ relief valve and attached at its other end to the
diaphragm fioor penetration. This first part of the SRVDL is analyzed with the
main steam piping as a complete system. The second part of the SRVDL is in
the wetwell and extends from the penetration to the quenchers in the
suppression pool. Because of the penetration on this part of the line, i* is
physically decoupled from the main steam piping and the first part of the
SRVDL piping and is, theretore, analy~ed as a separate piping system.

Electrical devices include components such as switches, controllers, solenoids,
fuses, junction boxes, and transducers which are discrete components ofa
larger subassembly/ module. Nuclear safety-related devices are Seismic
Category 1. Fail-safe devices are non-Seismic Category L.

The control rod driver insert lines from the drive flange up to and including
the first valve on the hydraulic control unit are Safety Class 2, and non-safety-
related beyond the first valve.

Classification of Structures, Components, and Systems — Amendment 33
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The hydraulic control unit (HCU) is a factory-assembled engineered module
of valves, tubing, piping, and stored water which controls two control rod
drives by the application of pressures and flows to accomplish rapid insertion
for reactor scram.

Although the hydraulic control unit, as a unit, is field installed and connected
to process piping, many of its internal parts differ markedly from process
piping components because of the more complex functions they must
provide. Thus, although the codes and standards invoked by Groups A, B, C,
and D pressure integrity quality levels clearly apply at all levels to the interfaces
between the HCU and the connection to conventional piping components
(e.g.. pipe nipples, fittings, simple hand valves, etc.), it is considered that they
do not apply to the specialty parts (e.g., solenoid valves, pneumatic
components, and instruments).

The design and construction specifications for the HCU do invoke such codes
and standards as can be reasonably applied to individual parts in developing
required quality levels, but of the remaining parts and details. For example:
{1) all welds are LP inspected; (2) all socket welds are inspected for gap
between pipe and socket bottom; (3) all welding is performed by qualified
welders; and (4) all work is done per written procedures. Quality Group D is
generally applicable because the codes and standards invoked by that group
contain clauses which permit the use of manufacturer standards and proven
design techniques which are not explicitly defined within the codes for Quality
Groups A, B, or C. This is supplemented by the QC technique described.

The turbine stop valve is designed to withstand the SSE and maintain its
integrity.

The RCIC turbine is not included in the scope of standard codes. To assure
that the turbine is fabricated to the standards commensurate with safety and

performance requirements, General Electric has established specific design
requirements for this component which are as follows:

1. All welding shall be qualified in accordance with Section IX, ASME
Boiler and Pressure Vessel Code.

2 All pressurecontaining castings and fabrications shall be hydrotested at
1.5 times the design pressure.
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3.2-58

-

10

11

All high-pressure castings shall be radiographed according to:

ASTM E-54

E-141

E-142 Maximum feasible volume
E-446, 186 or 280 Severity level 3

As~cast surfaces shall be magnetic-particle or liquid-penetrant tested
according to ASME Code, Section III, Paragraphs NB-2545, NC-2545, or
NB-2546, and NC-2546.

Wheel and shaft forgings shall be ultrasonically tested according 1o
ASTM A-388.

Butt welds in forgings shall be radiographed and magnetic particle or
liquid penetrant tested according to the ASME Boiler and Pressure
Vessel Code Section 111 Paragraph NB-2575, NC-2575, NB-2545, NC-
2545, NB-2546, NC-2546 respective’y. Acceptance standards shall be in
accordance with ASME Boiler and Pressure Vessei Code Section III,
Paragraph NB-5320, NC-532¢, NB-5340, NC-5340, NB-5350, NC-5350,
respectively.

Notification shall be made on major repairs and records maintained
thereof.

Record system and traceability shall be according to ASME Section 111,
NCA-4000.

Quality control and identification shall be according to ASME Secton
111, NCA-4000.

Authorized inspection procedures shall conform to ASME Section 111,
NB-5100 and NC-5100.

Non-destructive examination personnel shall be qualified and certified
according to ASME Section 111, NB-5500 and NC-5500.

All cast pressure-retaining parts of a size and configuration for which
voluinetric methods are effective are examined by radiographic methods by
qualified personnel. Ultrasonic examination 1o equivalent standards is used as
an alternate to radiographic methods. Examination procedures and
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acceptance standards are at least equivalent to those defined in Paragraph
136 4, Nonboiler External Piping, ANSI B31.1.

o.  The following qualifications are met with respect to the certification
requirements:

i.

ro

The manufacturer of the turbine stop valves, turbine control valves,
turbine bypass valves, and main steam leads from turbine control valve
to turbine casing utilizes quality control procedures equivalent to those
defined in GE Publication GEZ-4982A, General Electric Large Steam
Turbine Generator Quality Control Program.

A certification obtained from the manufacturer of these valves and
steam loads demonstrates that the quality control program as defined
has been accomplished.

The following requirements shall be met in addition to the Quality Group D
requirements:

1.

All longitudinal and circumferential butt weld joints shall be
radiographed (or ultrasonically tested to equivalent standards). Where
size or configuration does not permit effective volumetric examination,
magnetic particle or liquid penetrate examination may be substituted.
Examination procedures and acceptance standards shall be at least
equivalent to those specified as supplementary types of examinations,
Paragraph 136.4 in ANSI B31.1.

All fillet and socket welds shall be examined by either magnetic particle
or liquid penetrant methods. All structural attachment welds to pressure
retaining materials shall be examined by either magnetic particle or
liquid penetrate methods. Examination procedures and acceptance
standards shali be at least equivalent to those specified as supplementary
types of examinations, Paragraph 136.4 in ANSI B31.1
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o3
q.
r
5.
Lt
u.
v.
w.
3.2-60

8. Allinspection records shall be maintained for the life of the plant. These
records shall include data pertaining to qualification of inspecton
personnel, examination procedures, and examination results.

A quality assurance program meeting the guidance of Regulatory Guide 1.143
will be applied during design and construction.

Detailed seismic design criteria for the offgas system are provided in
Subsection 11.3.4.8.

See Subsection 3.2.5.3.

The recirculation motor cooling system (RMCS) is classified Quality Group B
and Safety Class 2 which is consistent with the requirements of 10CFR50.55a.
The RMCS, which is part of the reactor coolant pressure boundary (RCPB)
meets 10CFR50.55a (¢)(2). Postulated failure of the RMCS piping cannot
cause a loss of reactor coolant in excess of normal makeup (CRD return or
RCIC flow), and the RMCS is not an engineered safety feature. Thus, in the
event of a postulated failure of the RMCS piping during normal operation, the
reactor can be shutdown and cooled down in an orderly manner, and reactor
coolant makeup can be provided by a normal make up system (e.g., CRD
return or RCIC system). Thus, per i0CFR50.55a(c) (2), the RMCS need not be
classified Quality Group A or Safety Class 1, however, for plant availability, the
system is designed, fabricated and constructed in accordance with ASME
Boiler and Pressure Vessel Code, Section III, Class 1 criteria as specified in
Subsection 3.9.3.1.4 and Figure 5.44.

A quality assurance program for the Fire Protection System meeting the
guidance of Branch Technical Position CMEB 9.5-1 (NUREG-0B00), is
applied.

Special seismic qualification and quality assurance requirements are applied.

See Regulatory Guide 1.143, Paragraph C.5 for the offgas vault seismic
requirements.

The condensate storage tank will be designed, fabricated, and tested to meet
the intent of API Standard API 650. In addition, the specification for this tank
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bh.

CC.

dd.

ec.

hh.

will require: (1) 100% surface examination of the side wall to bottom joint and
(2) 100% volumetric examination of the side wall weld joints.

The cranes and safety class 2 fuel servicing equipment are designed to hold up
their loads and to maintain their positions over the units under conditions of
SSE

All off-engine components are constructed to the extent possible to the ASME
Code, Secton III, Class 3.

Components associated with safety-related functon (e.g., isolation) are safety-
related.

Structures which support or house safety-related mechanical or electrical
components are safety-related.

All quality assurance requirements shall be applied to ensure that the design,
construction and testing requirements are met.

A quality assurance program, which meets or exceeds the guidance of Generic
Letter 8506, is applied to all non-safety-related ATWS equipment.

Deleted.

Figure 3.2-2 depicts the classification requirements for the feedwater system.
At the interface between Seismic and non-Seismic Category 1 feedwater piping
system, the Seismic Category [ dynamic analyses will be extended to either the
first anchor point in the non-seismic system or to sufficient distance in the
non-seismic system so as not to degrade the validity of the Seismic Category 1
analysis.

The equipment is not required to be classified as Seismic Category . However,
it is marked as Seismic Category I per PRA recommendation.

The Head Holding Pedestal is non-safety related and Seismic Category L All
other reactor vessel servicing equipment is non-seismic categorygr.nol

Light fixtures and bulbs are not seismically qualified but fixtures which receive
Class 1E power are seismically supported (see Subsections 953221 and
953231).
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Table 3.2-2 Minimum Design Requirements for an Assigned Safety Designation

i

e

g Minimum Design Requirements’

‘Safety Quality Group® Seismic Category’ Electrical Quaiity
Designation’ Classification” Assurance'’
'SC1 A | - £
sC2 B | - B
'SC-3 c | 1E e

i NNS 1 : f .

|
|

tt

3.2-62

For strustural design requirements that are not covered here and in Table 3.2-3, see Section 3.8.

Safety designations are defined in Subsections 3.2.3 and 3.2.5.

Table 3.2-3 shows applicable codes and standards for components and structures in accordance
with their quality group identified in Table 3.2-1.

Non-nuclear safety (NNS) related structures, systems and equipment that are not assigned &
Quality Group in Table 3.2-1 are designed to requirements of applicable industry codes and
standards (see Subsection 3.2.5.2).

Some NNS structures, systems, and components are optionally designed to Quality Group C or
D requirements of Tabie 3.2-3, per Quality Group designation on Table 3.2-1.

Seismic Category | structures, systems and components meet desigl and analysis requirements
of Subsection 3.7.

Some NNS structures, systems and components are optionally designed to Seismic Category |
design criteria as noted on Tabie 3.2-1. Some safety-related components (e.g., Pipe whip
restraints) have no safety-related function in the event of an SSE, and are not Seismic Category
L.

Safety-related electrical equipment and instrumentation are designated SC-3 and are designed
to meet [EEE Class 1E (as weil as Seismic Category |} design reguirements.

Some NNS electrical equipment and instrumentation ;  optionally designed to [EEE Class 1E
requirements as noted on Table 3.2-1.

Safety-related structures, systems and components meet the quality assurance requirements of
10CFRS0, Appendix B, as described in Chapter 17.

Some NNS structures, svst s, and components meet the QA requirements as noted on

Table 3.2-1.

Ciassification of Structures, Components, and Systems — Amendment 32




ABWR

23A6100 Rev. 3
Standard Safety Analysis Report

Figure 3A-218
Figure 3A-219
Figure 3A-220
Figure 3A-221
Figure 3A-222
Figure 3A-223
Figure 3A-224
Figure 3A-225
Figure 3A-226
Figure 3A-227

Figure 3A-228

List of Figures — Amendment 33

List of Figures (Continued)
ABWR Control Bidg. Broadened (Env of all Cases) Node 103-Vertical ...... 3A-286
ABWR Control Bldg. Broadened (Env of all Cases) Node 104-Vertical ......3A-287
ABWR Control Bldg. Broadened (Env of all Cases) Node 105-Vertical ......3A-288
ABWR Control Bldg. Broadened (Env of all Cases) Node 106-Vertical ...... 3A-289
ABWR Control Bldg. Broadened (Env of all Cases) Node 107-Vertical ......3A-290
ABWR Control Bldg. Broadened (Env of all Cases) Node 108-Vertical ......2A-291
ABWR Control Bldg. Broadened (Env of all Cases) Node 109-Vertical ......3A-292
ABWR Control Bidg. Broadened (Env of all Cases) Node 110-Vertica! ......3A-293
ABWR Control Bldg. Broadened (Env of all Cases) Node 111-Vertical ...... 3A-294
ABWR Control Bldg. Broadened (Env of all Cases) Node 112-Vertical ......3A-295

ABWR Control Bldg Broadened (Env of all Cases) Node 113-Vertical ...... 3A-296

3‘ VXV I



ABWR

23A6100 Rev. 2

Standard Safety Analysis Report

B 2878C

"oy

| % \l?s_o_

¥ -

"”’:?"-. Bai e Tou
TR LT
Tl e S S T e s

-

ML & BL 1328

£L1825C

EQUIPMENT AND "tm
l

= Ex
¥

=4

\

-
1~
e

¥

[t

.-

s

el
S £ (=) 11850

T

—— o TR N
i ’,‘%v.‘-,"w."; etV

1700

e

-

-
b
&

- — . —

e, . .—-;:‘4_“ £155

WWA (=) 8250

o 3023

: £.i=) 13180

29000 DG

NOTES: Dimensions are in millimeters
Elevations are with respect to RPV "0"

Containment Hydrodynamic Loads — Amendment 32

Figure 3B-1 ABWR Primary Containment Configuration

3B-37



23A6100 Rev. 3

ABWR Standard Safety Analysis Report

Figure 3B-2 [Proprietary information provided under separate cover]
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Figure 3B-9 [Proprietary infomation provided under separate cover]
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Figure 3B-13 Schematic of the Pool Swell Phenomenon
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Figure 3B-14 [Proprietary information provided under separate cover]
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Figure 3B-16 [Proprietary information provided under separate cover]
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Figure 3B-17 (Proprietary information provided under separate cover]
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Figure 3B-18 [Proprietary information provided under separate cover]
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Figure 35-20 [Proprietary information provided under seprate cover]
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4.3.2 3 Reactivity Coefficients

Reactivity coefficients, the differential chan~es in reactivity produced by differenual
changes in core conditions, are useful in calculating stability and evaluaung the
response of the core to external disturbances. The base initial condituon of the system
and the postulated initiating event determine which of the several defined coefficients
are significant in evaluating the response of the reactor. The coe fic* _uws o interest,
relative to ABWR systems, are discussed here individually.

There are two primary reactivity coefficients that characterize the dynamic behavior of
boiling water reactors: The Doppler reacuvity coefficient and the moderator void
reactvity coefficient. Also associated with the ABWR is a2 power reacuwity coefficient and
a temperature coefficient. The power coefficient is a combinaton of the Doppler and
void reactivity coefficients in the power operatng range, and the temperature
coefficient is merely a combination of the Doppler and moderator temperature
coefficients. Power and temperature coefficients are not specifically calculated for
reload cores.

4.3.2.3.1 Doppler Reactivity Coefficient

The Doppler coefficient is of prime imporiance in reactor safety. The Doppler
coefficient is a measure of the reactivity change associated with an increase in the
absorption of resonance-energy neutrons caused by a change in the temperature of the
material in question. The Doppler reactivity coefficient provides instantaneous negauve
reactivity feedback 1o any rise in fuel temperature, on either a gross or local basis. The
magnitude of the Doppler coefficient is inherent in the fuel design and does not vary
significanty among BWR designs. For most structural and moderator materials,
resonance absorption is not significant, but in U-238 and Pu-240 an increase in
temperature produces a comparatively large increase in the effective absorption cross-
section. The resulting parasitic absorption of neutrons causes a significant loss in
reactivity. In ABWR fuel, in which approximately 97% of the uranium in UO9 is U-238,
the Doppler coefficient provides an immediate negative reactivity response that
opposes increased fuel fission rate changes.

Although the reactivity change caused by the Doppler effect is small compared to other
power-related reacuvity changes during normal operation, it becomes very important
during postulated rapid power excursions in which large fuel temperature changes
occur. The most severe power excursions are those associated with rod drop accidents.
A local Doppler feedback associated with a 1650°C 1o 2760°C temperature rise 1s
available for terminating the initial excursion.

The Doppler coefficient is determined using the theory and methods described in
Reference 4.3-2.

Nuclear Design — Amendment 32 4.3-3
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4.3.2.3.2 Moderator Void Coefficient

The moderator void coefficient should be large enough to prevent power oscillation
due to spatial xenon changes yet small enough that pressunization transients do not
unduly limit plant operation. In addition, the void coefficient in the ABWR has the
ability to flatten the radial power distribution and to provide ease of reactor control due
to the void feedback mechanism The overall void coefficient is always neative over the
complete operating range since the ABWR design 1s undermoderated.

A detailed discussion of the methods used to calculate void reactivity coefficients, their
accuracy and their application to plant transient analyses, is presented in Reference
432

4.3.2 4 Control Requirements

The General Electric ABWR control rod system is designed to provide adequate control
of the maximum excess reactivity anticipated during the plant operation. The shutdown
capability is evaluated assuming a cold, xenon-free core.

4.3.2.4.1 Shutdown Reactivity

The core must be capable of being made subcritical, with margin, in the most reactve
condition through-ut the operating cycle with the most reactive control rod fully
withdrawn and all other rods fully inserted. The shutdown margin is determined by
using the BWR simulator code (see Section 4.3.3) 1o calculate the core multiplicaton
at selected exposure points with the strongest rod fully withdrawn. The shutdown
margin is calenlated hased on the carryover of the minimum expected exposure at the
end of the previous cycle. The core is assumed to be in the cold, xenon-free condition
in order to ensure that the calculated values are conservative. Further discussion of the
uncertainty of these calculations is given in Reference 4.3-3.

As exposure accumulates and burnable poison depletes in the lower exposure fuel
bundles, an increase in core reactivity may occur. The nature of the increase depends
on specifics of fuel loading and control state.

The cold keff is calculated with the strongest control rod out at various exposures
through the cycle. A value R is defined as the difference between the strongest rod out
kegr at BOC and the maximum calculated strongest rod out Keg at any exposure point.
The strongest rod out kg at any exposure point in the cycle is equal to or less than:

where:

keg = Kkeg (Strongest rod withdrawn)goc + R,

R is always greater than or equal to 0. The value of R includes equilibrium
Sm.
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Because of the methods described sbove (coolant storage provisions, insulation
materials requirements, and the like), as well as the fact that the containment has no
significant stored quantities of acidic or basic materials, the post-LOCA aqueous phase
pH in all areas of containment will have a flat time history. In other words, the liquid
coolant will remain at its design basis pH throughout the event.

6.1.2 Organic Materials

6.1.2.1 Protective Coatings

The use of organic protective coatings within the containment has been kepttoa
minimum. The major use of such coatings is on the carbon steel containment liner,
internal steel structures, and equipment inside the drywell and wetwell.

The epoxy coatings are specified 1o meet the requirements of Regulatory Guide 1.54
and are qualified using the standard ANSI tests, including ANSIN101.2. However,
because of the impracticability of using these special coatings on all equipment, certain
exemptions {e.g., electronic/ clectrical trim, covers, face plates and valve handles) are
allowed. The exemptions are restricted to small-size equipment where, in case of a
LOCA, the paint debris is not 2 safety hazard. Other than these minor exemptions, all
coatings within the containment are qualified to Regulatory Guide 1.54. See
Subsection 6.1.5.1 for COL license information.

6.1.2.2 Other Organic Materials

Materials used in or on the ESF equipment have been reviewed and evaluated in respect
to radiolytic and pyrolytic decomposition and attendant effects on safe operation of the
system. For example, fluorocarbon plastic (Teflon) is not permitted in environments
that autain temperatures greater than 148.8°C, or radiation exposures above 10 rads.
The 10 reactor internal pump motors each contain less than 10 pounds of poiyacrylic
and polyethylene motor winding insulation. This material has a design life of 20 years
in the environment of less than 6 x 107 rads at 60°C maximum.

Other organic materials in the containment are qualified to environmental conditions
in the containment. See Subsection 6.1.3.1 for COL license information.

6.1.2.3 Safety Analysis

For each application the materials have been specified to withstand an appropriate
radiation dose for their design life, without suffering any significant radiation-induced
damage. The specified integrated radiation doses are consistent with those listed in
Section $.11. The various suppliers have indicated their compliance with these
requirements.

In addition, since the containment post-accident environment consists of hot water, air
and steam, no significant chemical degradation of these matenials is expected because
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of strict applications of inspection and testing. No significant amount of solid debris is
expected 1o be generated from these matenals.

6.1.3 COL License Information
6.1.3.1 Protective Coatings and Organic Materials

(1) Indicate the total amount of protective coatings and organic materials used
inside the containment that do not meet the requirements of ANSI N101.2
and Regulatory Guide 1.54.

(2)  FEvaluate the generation rate as a function of time of combustible gases that
can be formed from these unqualified organic materials under DBA
conditions that can reach the containment sump.

(3) Provide the technical basis and assumpiions used for this evaluation
(Subsection 6.1.2.1 and 6.1.2.2).
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6.2.3.3.1.2.1 Reactor Core Isclation Cooling (RCIC) Compartment

The RCIC compartment is located in the secondary containment at El -8200 mm, in the
0-90° quadrant of the R/B. The design basis break for the RCIC compartment is
determined to be the single-ended break of the 150A nominal pipe size steam supply
line to the RCIC turbine. This line is a high-energy line out to the normally closed
isolation valve inside the RCIC compartment It supplies high-energy steam to the RCIC
turbine in the event of reactor vessel isolation. In the event of a postulated design basis
high-energy line break (HELB), the steam /air mixture from that compartment is
directed into adjoining comparuments and is eventually purged into the steam tunnel.

6.2.3.3.1.2.2 Reactor Water Cleanup (CUW) Equipment Rooms and Pipe Spaces

The RWCU equipment (pump, heat exchanger, filter /demineralizer, valves) 2nd pipe
spaces are located in the 0 - 270 degree quadrant of the reactor building, with floor
elevations ranging from elevation -8°00 mm to elevation 12300 mm. The design basis
pipe break for the CUW System compartment network is determined to be a 200 mm
double-ended breax of the cleam p water suction line from the RPV. This high energy
piping, which connects the CUW equipment, originates at the reactor pressure vessel.
After being routed through the CUW System, this line is directed back to the RPV
through special pipe spaces and the steam tunnel. In the event of a postulated design
basis high energy line break in a compartment, the steam /air mixture from that
compartment is directed into adjoining compartments and eventually purged into the
turbine building through the steam tunnel.

6.2.3.3.1.2.3 Main Steam Tunnel

The Reactor Building main steam tunnel is located between the primary containment
vessel and the Turbine Building at elevation 12300 mm and 0° azimuthal position. The
DBA for the steam tunnel is the double-ended break of one of the 700 A main
steamlines. These lines originate at the RPV and are routed through the main steam
tunnel to the Turbine Building. In the event of a postulated design basis HELB, the
steam /air mixture from the main steam tunnel is purged into the Turbine Building.

6.2.3.3.1.3 Design Evaluation

The compartment response to the postulated high energy line break was calculated
usirg the enginesring computer program SCAM. A detail discussion of methodology
and assumptions used in this program can be found in Reference 6.2-4.

The initial conditions for the analysis include the assumption of 102% rated reactor
power and the compartment pressures, temperatures and relative humidity as tabulated
in Table 6.2-3. Blowout panels are used in place of open vent pathways when the
environmental conditions of an compartment must be isolated from the environment
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in another compartment. The blowout panels are assumed to open fully against a
differenual pressure of 0.0352 kg /em®g, and are assumed to remain open.

For the postulated high energy line break, the blowdown mass and energy release rates
from the break were determined using moody's homogeneous equilibrium model for
critical flow described in Reference 6.2-2. The blowdown mass and energy release rate
for the postulated High Energy Line Break (HELB) in a given comparunent

| compromised of initial inventory depletion followed Lv steady critical flow from the
ruptured pipe. After the inventory depletion period, b eak flow, limited by critical flow
consideration, continues until the isolation valve if lally closed.

The following paragraphs describe the key assumptions and calculation of mass and
| energy release rates for the postulated HELB in the RCIC, CUW and Main Steam
Tunnel compartments,

6.2.3.3.1.3.1 RCIC Compartment

For RCIC a single-ended pipe break, as noted earlier, was postulated. The mass and -
energy blowdown release rate comprised only of flow from the RPV side. The flow from
the other side of the break was assumed to be negligible. The blowdown flow comprised
of initial inventory depletion followed by steady critical flow from the RPV. In
computing the critical flow rate, flow loss factors between RPV and break location were
ignored for conservatism. Tabulated values of mass energy release rate for the
postulated break is shown in Table 6.2-4b. The total blowdown duration of 41 seconds,

| as obvious from tabulated values, is based on assumption that the isolation valve stars
closing at 11 seconds (1 second instrument response time and 10 seconds bu'* ... fogic
time delay) after the break and is fully closed in 30 seconds. Considening wnat the
isolation valve is a gate valve, non-inear flow area changes with respect to time were
used during the valve closure period.

Figure 6.2-37a shows the compartment nodalization scheme used for the pressurization
analysis mode’ for different break cases. Table 6.2-3 shows the free volume, initial
environmental conditions and DBA characteristics for the compartments which were
analyzed. Table 6.2-4 tabulates subcompariment vent path characteristics. The
calculated peak differential pressure for the RCIC compartments are tabulated in Table
6.2-3.

6233132 CUW Compartment

For CUW a double-ended pipe break, as noted earlier, was postulated. The mass and
energy blowdown release rate comprised of flow from both the RPV and BOP sides of
the break Jocation. The flow from the RPV side comprised of inital inventory depletion
followed by steady critical flow. The flow from the BOP side is the depletion of inventory
between the break location and the closest check valve. Flow loss factors due 1o pipe
friction, and other mechanical devices such as valves, elbows, tees, elc. were accounted
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Criterion 4: Coolable Geometry _

“Calculated changes in core geometry shall be such that the core remains amenable to
cooling.” As described in Reference 6.2-1, Secuon II1.A, conformance to Criterion 4 is
demonstrated by corformance to Criteria 1 and 2.

Criterion 5: Long-Term Cooling

"After any calculated successful initial ope ration of the ECCS, the calculated core
temperature shall be maintained at an acceptably low value and decay heat shall be
removed for the extended penod of ume required by the long-lived radioactivity
remaining in the core.” Conformance to Criterion 5 is demoastra. . d genencally for GE
BWRs in Reference 6.2-1, Secuon 111 A. Brieflv summarized, for anv LOCA, the water
level can be restored to a level above the top of the core and maintained there
indefinitely.

6.3.3.3 Single-Failure Considerations

The funcuonal consequences of potential operator errors and single failures (including
those which might cause anv manually controlled electrically operated valve in the
ECCS to move to a position which could adversely affect the ECCS) and the potential
for submergence of valve motors in the ECCS are discussed in Subsection 6.3 2. There
it was shown that all potential single failures are no more severe than one of the single
failures identified in Table 6.3-3.

It is therefore only necessary to consider each of these single failures in the ECCS
performance analyses. The worst failure for any LOCA event is the failure of one of the
diesel generators which provide electnical power to one HPCF and one RHR/LPFL.
This failure results in the elimination of the greatest amount of flooding capability at
both high and low reactor pressures.

6.3.3.4 System Performance During the Accident

In general, the system response to an accident can be described as:
(1) Receiving an initiation signal
(2) A small lag ime (1o open all valves and have the pumps up to rated speed)
(3) The ECCS flow entering the vessel

Kev ECCS actuation setpoints and time delays for all the ECCS systems are provided in
Table 6.3-1. The minimization of the delay from the receipt of signal until the ECCS

pumps have reached rated speed is limited by the physical constraints on accelerating
the dieselgenerators and pumps. The delay tme due tc valve motion in the case of the
high pressure system provides a suitably conservatve allowance for valves available for
this apphcation. In the case of the low pressure system, the time delay for valve moton
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is such that the pumps are at rated speed prior to the time the vessel pressure reaches
the pump shutoff pressure. )

The ADS actuation logic includes a 29-second delay timer to confirm the presence of
Low Water Level 1 (LWL 1) inination signal. This imer is initiated upon receipt of a
high dryweil pressure signal (which is sealed-in) and a LWL 1 signal. The timer setung
is consistent with the startup ume of the ECCS which also must be running before ADS
operation can occur. Once the ADS umer is initiated, it is automatically reset if the
reactor water level is restored above the LWL 1 setpoint before ADS operation occurs.
For defense-in-depth protection against inventory decreasing events where a high
drywell pressure is not present, the ADS actuation logic also includes an 8-minute high
drywell bypass imer. This timer is initiated upon receipt of a LWL 1 signal and is
automatically reset if the reactor water level is restored above the LWL 1. After this umer
runs out, the need for a high drywell pressure signal 1o initiate the ADS 29-second delay
timer is bypassed (i.e., the 29second delay timer would require only a LWL 1 signal to
initiate). The ADS control system also provides the operator with an ADS inhibit switch
which can be used to prevent automatic ADS operation as covered by the engir eenng
operating procedures (refer to Subsection 7.3).

The flow delivery rates analyzed in Subsection 6.3.3 can be determined from the vessel
press ‘re versus system flow curves in Figures 6.3-4, 6.3-5 and 6.3-6 and the pressure
versus time plots discussed in Subsection 6.3.3.7. Simplified piping and instrumentation
and process diagrams for the ECCS are referenced in Subsection 6.3.2 The operational
sequence of ECCS for the limiting case is shown in Table 6.3-2.

Operator action is not required, except as a monitoring funcuon, during the short-term
cooling period following the LOCA. During the long-term cooling period, the operator
may need to take action as specified in Subsection 6.2.2.2 to place the containment
cooling system into operation for some LOCA events.

6.3.3.5 Use of Dual Function Components for ECCS

6316

With the exception of the LPFL systems, the systems of the ECCS are designed to
-~complish only one function: to cool the reactor core following a loss of reactor
Yt To this extent, components or portions of these systems (except for pressure
v¢ .1} are not required for operation of other systems which have emergency core
cooling functizas, or vce versa. Because either the ADS initiating signal or the
overpressure signal opens the safety-relief valve, no conflict exists.

The LPFL Subsystem is co_ifigured from the RHR pumps and some of the RHR valves
and piping. When the reactor water level is loss tie LPFL Subsystem (line up) has

priority through the valve control logic over the other RHR Subsystems for containment
cooling. Immediately following a LOCA, the RHR System is directed to the LPFL. mode
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Table 6.3-4 Summary of Results of LOCA Analysis
|
| Break Size PCY Maximum Local
Break Location {em?) Systems Available °C) Oxidation
. — ——
Based on Appendix K evaluation models:
i Steamline Inside 485 1HPCF + RCIC 852 0.03%
Containment +2 RHR/LPFL +
8 ADS
Feedwater 839 1 HPCF + 542 0.03%
Line 2 RHR/LPFL +
8 ADS
RHR Shutdown 782 1 HPCF + RCIC 542 0.03%
Cooling Suction + 2 RHR/LPFL+
Line 8 ADS
RHR/LPFL Injection 205 1 HPCF + RCIC 542 0.03%
! Line + 1RHR/LPFL +
’ 8 ADS
| High Pressure Core 92 RCIC+2RHR/ 542 0.03%
| Flooder LPFL + 8 ADS
| Bottom Head Drain 203  1HPCF + RCIC 542 0.03%
Line + 2 RHR/LPFL + 8
ADS
Steamline Outside 3939 1 HPCF + RCIC 0.03%
| Containment + 2 RHR/ALPFL + 621
i 8 ADS
| Based on bounding values:
Steamline Outside 3933 1 HPCF + RCIC 0.03%
Containment + 2 RHR/LPFL + 618
8 ADS

Note: The core-wide metal-water reaction for this analysis has been calculated using method 1 described
in Reference 6.3-1. This results in a core-wide metal-water reaction of 0.03%.

Emergency Core Cooling Systems — Amengment 33
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Table 6.3-5 Key to Figures

Appendix K Evaluation Models

: Bounding

| Values

' Main Main Main

| Steamline Steamline Steamline

| Inside AHR LPFL Core Bottom Outside QOutside
Contain- Feedwater Suction Injection Flood Dr-i  Contain- Contain-
ment Line Line Line Line L.ne ment ment

[Core Flow  6.3-12 6321 6321 6321 6344 6321 6321 6367

|

Minimum 6.3-13 6.3-22 6.3-22 6322 6.3-45 6.3-22 6322 6.3-68

Critical

| Power Ratio

|Water Level 6.3-14 6.3-23 6330 6337 6346 6353 6360 6.3-69

| in Fue!

| Channe!

|Water Level 6.3-15 6.3-24 6331 6338 6347 6354 6.3-61 6.3-70

[inside

| Shroud

Water Leve! 6.3-16 6.3-25 6.3-32 6.3-39 6.3-48 6.3-55 6.3-62 6.3-71

Outside

| Shroud

Vessel 6.3-17 6.3-26 6333 6340 6349 635 6363 6.3-72

{Pressure

{Flowoutof 6.3-18 6.3-27 6334 6.3-41 6.3-50 6.3-57 6.3-64 8.3-73

| Vessel

|Flow into 6.3-19 6.3-28 6335 6342 6351 6358 6365 6.3-74

Vessel

Peak 6.3-20 6.3-29 6336 6343 6352 6359 6.3686 6.3-75

Cladding

Temperature
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Figure 6.3-4 Pressure Versus High Pressure Core
Flooder Flow (Per System) Used in LOCA Analysis
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Figure 6.3-5 Pressure Versus Reactor Core
Isolation Cooling Flow Used in LOCA Analysis
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. Figure 6.3-10 [Proprietary information provided under separate cover]

£ mergency Core Cooling Systems — Amendment 31 6.3-49



23A86100 Rev. 2

ABWR Standard Safety Analysis Report

Figure 6.3-11 [Proprietary information provided under separate cover] ‘

6.3-50 Emergency Core Cooling Systems — Amendment 32



Figure 6.3-76 [Proprietary information provided under separate cover)

qMav

w
=
w»
3
ja
be
=
v
&
-4
©
-
>
| =
=
@
]
»
-
Q
S




Figure 6.3-76[Proprietary information provided under separate cover]
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6.5 Fission Products Removal and Control Systems
6.5.1 Engineered Safety Features Filter Systems

The filter systems required to perform saferv-related functions following 2 design basis
accident are:

(1) Standby Gas Treatment System (SGTS)
(2) Conuol room portion of the HVAC System (HVAC)

The control room portion of the HVAC Svstem is discussed in Secuon 6.4 and
Subsection 9.4.1. The SGTS is discussed in this subsection (6.5.1).

6.5.1.1 Design Basis
6.5.1.1.1 Power Generation Design Basis

The SGTS has the capability to filter the gaseous effluent from the primary containment
or from the secondary containment when required to limit the discharge of
radioacuvity to the environment to meet 10CFR100 requirements.

6.5.1.1.2 Safety Design Basis
The SGTS is designed to accomplish the following:

(1)  Mantain a negative pressure in the secondary containment, relative to the
outdoor atmosphere, to control the release of fission products to the
environment.

(2) Filter airborne radioactivity (halogen and air particulates) in the effluent to
reduce offsite doses to within the limits specified in 10CFR100.

(3) Ensure that failure of any active component, assuming loss of offsite power,
cannot impair the ability of the system to perform its safety funcuon.

(4) Remain intact and functional in the event of a safe shutdown earthquake
(SSE).

(5) Meet environmental qualificaton requirements established for system
operauon.

(6) Filter airborne radioactivity {(halogens and particulates) in the effluent to
reduce offsite doses during normal and upset operations to within the limits
of 10CFR20.

Figssion Products Removal and Control Systems — Amendment 31 . 651
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6.5.1.2 System Design

6.512.1 General

The SGTS P&ID is provided as Figure 6.5-1

6.5.1.2.2 Component Description

Table 6.5-1 provides a summary of the major SGTS components. The SGTS consists of
two parallel and redundant filter trains. The two SGTS trains are located in two adjacent
rooms. Each train is protected for fire, flood, pipe break and missiles. The electrical
separation is provided by connecting the two trains to Divisions 2 and 3 electric power.
The two trains are mechanically separated also. Suction is taken from the secondary
containment, including above the refueling area, or from the primary containment via
the Atmospheric Control System (ACS). The treated discharge goes to the main plant
stack.

The SGTS consists of the following prircipal components:

(1) Two filter trains, each consisting of a of a moisture separator, an electric
process heater, a prefilter, a high efficiency particulate air (HEPA) filter, a
charcoal adsorber, a second HEPA filter, space heaters, and a cooling fan for
the removal of decay heat from the charcoal.

(2) Two independent process fans located downstream of each filter train.

6.5.1.2.3 SGTS Operation
6.5.1.2.3.1 Automatic

Upon receipt of a high drywell pressure signal or a low reactor water level signal, or
when high radioactivity is detected in the secondary containment or refueling floor
ventilation exhaust, both SGTS trains are automatically actuated and one train is
manually placed in the Standby mode. When the operation of both the trains is assured,
one train is placed in the Standbv mode. In the event that a malfunction disables an
operating train, the standby train is automatically initiated.

6.5.1.2.3.2 Manual

652

The SGTS is on standby during normal plant operation. It may be manually initiated for
primary containment de-inerting in accordance with the Technical Specifications when
required to limit the discharge of contaminants to the environment within 10CFR20
limits. Normal operation of the SGTS while the plant is in the startup, power, hot
standby, and hot shutdown modes of operation is much less than 90 hours per year for
both trains combined. However, if 90 hours of operation per year for either train
(excluding tesis) is to be exceeded, the COL applicant is required to demonstrate that

Fission Products Removai and Control Systems — Amendment 33
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(k)

(h

{(m)

(n)

Surveillance monitoring of the temperatures in the drywell, is provided
by multiple temperature sensors distributed throughout the drywell to
detect local area “hot-spots” and to monitor the operability of the drywell
cooling system. With this drywell air temperature monitoring system
supplied by multiple temperature sensors throughout the drywell, the
Regulatory Guide 1.97 requirements for monitoring of drywell air
temperature are met and provides the ability to determine drywell bulk
average temperature

Drywell /Wetwell Hyvdrogen/Oxygen Concentraton

The Containment Atmospheric Monitoring System (CAMS) consists of
two independent and redundant drywell/containment oxygen and
hydrogen concentration monitoring channels. Emergency response
actions regarding these variables are consistently directed toward
minimizing the magnitude of these parameters (i.e., there are no safety
actions which must be taken to increase the hydrogen/oxygen levels if
they are low). Consequently, the two channel CAMS design provides
adequate PAM indication, since, in the event that the two channels of
information disagree, the operator can determine a correct and safe
action based upon the higher of the two (in-range) indications.

Wetwell Atmosphere Air Temperature

Surveillance monitoring of temperatures in the wetwell is provided by
multiple temperature sensors dispersed throughout the wetwell, the
required indication of bulk average wetwell atmosphere temperature.

Standby Liquid Control Flow

No flow indication is provided for the ABWR design. The positive
displacement SLC pumps are designed for constant flow. Any flow
blockage or line break would be indicated by abnormal system pressure
(high or low as compared to RCS pressure) following SLC initiation.
Changing neutron flux, SLC and SLC tank level are substituted for SLC
flow and are considered adequate to verify proper system function. One
channel of SLC discharge pressure is provided in addition to the
monitoring of neutron flux.

Suppression Pool/Wetwell Water Level

Regulatory Guide 1.97 suggests two ranges for suppression pool water
level (i.e., botom of ECCS suction to 1.5m above normal water level and

informatiorn Systems important to Safety -~ Amendment 33 7.5-11
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7.5-12

{0)

top of vent to top of weir wall [BWR 6, Mark 11l Containment]). The
ABWR provides:

{iy Four (4) divisions of narrow range suppression pool water (e.g.,
approximately 0.5 meters above and below normal water level) for
control of normai water level and automatic transfer of RCIC and
HPCF suctions

(i) Two (2) wide range suppression pool/wetwell water level
instruments fro approximately the centerline of the ECCS sucuon
piping to the wetwell spray spargers. This range allows for control
of suppression pool/wetwell water level in the vicinity of the spray
spargers at the high end and the ECCS pumps (vortex limits) at the
low end.

Two (2) wide range wetwell level instruments are sufficient to control
water level at the high level and at the low level by using the highest
reading and the lowest reading instruments, respectively, should the
instruments disagree. In addition, The low end measurement to the
centerline of the ECCS suction piping is considered sufficient since this
level measurement is low enough to allow control of the pump vortex
limits.

(Note: See drvwell water level for instrument range overlap).

Drywell Water Level

The lower drywell water level measurement below the RPV (other than
sump level) is not warranted because of its ability to servive a severe
accident (core meit) and because of the following: When the
suppression pool level is increased to accommodate severe accident
drywell flooding (per the ABWR EPGs), suppression pool level will stop
increasing while the water spills into the lower drywell through the vents.
Once drywell and wetwell water levels equalize, the increase in drywell
level will be monitored by the wetwell water level monitors up to the
bottom of the RPV. (See also upper drywell water level monitoring for
instrumernt overlap.)

In aadition to the above discussion of lower drywell water level
monitoring, the ABWR design provides for two (2) upper drywell water
level monitors. The range of these instruments in from approximately
0.5 meters below the RPV (lower drywell and above wetwell 1o lower
drywell vents) to the maximum primary containment water level limit
(MPCWLL) (upper drywell and approximately five (5) meters above
TAF ). This lower range provides an approximately 0.5 meter

Information Systems important to Safety — Amendment 33
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14.2.12.1.3 Recirculation Flow Control System Preoperational Test
(1) Purpose

To verify that the operation of the Recirculation Flow Control (RFC) System.,
including that of the adjustable speed drives, RIP trip and runback iogic, and
the core flow measurement subsvstem, is as specified.

(2) Prerequisites

The construction tests have been successfully completed, and the SCG has
reviewed the test procedure and approved the initiation of testing. The
following systems shall be available, as needed, to support the specified testing
and the corresponding system configurations: Reactor Recirculation System,
Feedwater Control System, Steam Bypass and Pressure Control System,
electric power distribution system /instrumentation and control power supply,
Process Computer System, Reactor Water Cleanup System, CRD System, RCIS,
Neutron Monitoring System, automatic power regulation svstem, condensate
and feedwater system and Reactor Protection System.

(8) General Test Methods and Acceptance Criteria

Some portions of the RFC System testing described below may be performed
in conjunction with that of the recirculation system, as described in
Subsection 14.2.12.1.2. In any case, ciose coordination of the testing specified
for the two systems is required in order to demonstrate the proper integrated
system response and operation.

Performance shall be observed and recorded during a series of individual
component and integrated system tests. These tests shall demonstrate that the
RFC System operates properly as specified in Subsection 7.7.1.3 and
applicable RFC System design specificauon through the following testing:

(a) Proper operation of instrumentation and system controls in all
combinations of logic and instrument channel trip, including swability
control and protection (SCP), alternate rod insertion (ARI),
recirculation flow block, recirculation pump trip (RPT) and runback
circuity (RPT testing will specifically include its related ATWS function)

(b) Proper functioning of instrumentation, including calibration of process
sensors, operator displays and alarm annunciation, confirmation of
signal continuity, scaling and validation logic; and operator /technician
interfaces and services

{(c) Proper functioning of the core flow measurement subsystem

Spectic information 1o be included in Final Safety Analysis Reports — Amendment 33 14.2.17
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{d) Proper operation of the RFC System control algorithm in all design
operating modes and all levels of controls

(e) Proper operation of the adjustable speed drives, recirculation pump and
pump motor component

(f) Faulttolerant capability of the redundant RFC digital controller upon a
simulated single processor channel failure

(g) Capability of the self-test and online diagnostic features of the FTDC in
identifving the presence of a fault and determining the location of a
failure

(h) Proper operation of interlocks and trip logic and all control functions

(i) Proper operation of the technical interface unit (TIU) in the vanious
provided operational modes as defined by the RFC design specification

(j) Proper steady-state and coastdown performance of M-G sets

{k) Capabilities of the FTDC cold and warm start features (i.e., self-starting
following a power interruption to the full system and bringing a
processing channel online with the other channels in operation without
the need for operator or technician action)

(1) Proper operation of the RIPs trip function by verifying that RIPs trip in
response to simulated high dome pressure, low water level, and both
signals as specified by the appropriate RFC System design specification

14.2.12.1.4 Feedwater Control System Preoperational Test
(1) Purpose

To venify proper operation of the Feedwater Control System (FWCS),
including individual components such as controllers, indicators, and
controller software settings such as gains and function generator curves

(2) Prerequisites

The construction tests have been successfully completed, and the SCG has
reviewed the test procedures and approved the initiation of testing.
Preoperational tests must be completed on lower level controllers that do not
strictly belong to the FWCS but that may affect system response. All FWCS
components shall have an initial calibration in accordance with vendor
instructions. Appropriate instrumentation and control power supply, Turbine
Control System, Reactor Recirculation Flow Control System. Condensate and
Feedwater System, Process Cumputer System, Reac.or Water Cleanup System.

14.2-18 Specific Information to be included in Final Safety Analysis Reports — Amendment 31
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Table 15.7-2 isotopic Source and Release to the Environment in Curies

isotope

Kr-83m
Kr-85m
Kr-85
Kr-87
Kr-88
Kr-89
Kr-90
Kr-81
Kr-82
Kr-83
Kr-84
Kr-8%
Kr-87
Totai

Ye-131m
Xe-133m
Xe-133
Xe-135m
Xe-135
Xe-137
Xe-138
Xe-139
Xe-140
Xe-141
Xe-132
Xe-143
Xe-144
Total

Kr+ XE

Isotope Flcw Rates (Design
Basis)

T=0 T=2 min T=30 min
(Ci/sec) {Ci/sec) (Ci/sec)
3.42E-3 3.38E-3 2.84E-3
8.02E-3 5.98E-3 5.57E-3
1.88BE-5 1.8BE-5 1.88E-5
2.07E-2 2.03E-2 1.57E-2
2.07€-2 2.05E-2 1.83E-2
1.28E-1 8.25E-2 1.77E-4
2.82E1 2.158E-2 4.73E-18
3.42E-1 241E-5 0
3.42E BE-21 0
9.03E-2 3.2E-30 0
2.22E-2 0 0
2.07E-3 0 0
1.35E-5 0 0
1.26 0.15 4.26E-2
1.47E-5 147E-5 1.47E-5
2.82E-4 2.B2E-4 280E-4
7.90E-3 7.890E-3 7 89E-3
2.63E-2 2.41E-2 6.77E-3
2.26€-2 2.25€-2 217€-2
1.47E1 1.02E1 6.53E-4
B.66E-2 7.85E-2 2.00E-2
2.8B2E-1 3.60E-2 1.08E-14
3.01E1 6.65E-4 0
2.45E1 244E-22 O
7.15E-2 1.76E-31 ©
1.20E-2 0 0
5.65E-4 0 0
1.20 0.27 847E-2
2.46 0.43 0.1

integrated Releases (at Max
Tech Spec)
T=30 min  Charcoal Tota!
Delay
(Ci) (Ci} (Ci)
2047 11.01 31.47
40.13 31.02 71.14
0.14 0.14 0.27
113.35 4561 158.96
131.68 87.23 218.90
1.28 0.00 1.28
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
307.03 175.00 482.03
0.11 0.10 0.20
2.02 1.24 3.26
56.78 4857 106.35
48.72 0.00 48.72
156.54 9.17 165.72
470 0.00 4.70
144.09 0.00 144.09
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
412.97 £9.08 472.05
720.00 234.08 $54.08

Table 15.7-3 Offgas System Failure Meteorology and Dose Results
Whoie Body Dose

Meteorology
1.37E-3 sec/m3

0.275 Rem
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Seismic failure of DC power also is assumed to lead directly to core damage. Without
DC power, all instrument and equipment control power is lost and the reactor cannot
be controlled or depressurized. In the seismic margins analysis it is assumed that this
results in a high pressure core meit. The limiting components for DC power are the
batteries (HCLPF = 1.13g) and the cable trays (HCLPF = 0.74g).

It is possible that a large seismic event could impair the ability to scram due to
deformation of the channels that enclose each fuel bundle. In the event that the scram
function is impaired, the only means of reactivity control would be the Standby Liquid
Control (SLC) System. Seismic failure of the SLC system to insert borated solution into
the reactor is controiled by the seismic capacity of the SLC pump (HCLPF = 0.62g) and
the SLC system boron solution tank (HCLPF = 0.62g).

Emergency AC powsr and plant service water were both treated as having the same
effects in the seismic margins analysis. Failure of either system would require only one
additional failure to result in core damage. The limiting components for seismic failure
of emergency AC power are the diesel generators (HCLPF = 0.62g), transformers
(HCLPF = 0.62g), motor control centers (HCLPF = 0.62g), and circuit breakers
(HCLPF = 0.63g). The limiting components for seismic failure of plant service water are
the service water pumps (HCLPF = 0.63g), room air conditioners (HCLPF = 0.63g), and
the service water pump house (HCLPF = 0.60g).

Most Sensitive Components

The HCLPFs of the accident sequences with the lowest HCLPFs could be increased by
increasing the individual HCLPFs of the ACIWA pumps, the fuel channels, or the RHR
heat exchangers. The HCLPFs of the appropriate accident sequences would be
increased by an amount equal to the increase in the HCLPF of any of these components.

The only single item that could, by itself, decrease the HCLPF of any accident sequence
below 0.60g is a Category 1 structure having a HCLPF below 0.60g. This would also
decrease the HCLPF of accident class IE; ATWS with high pressure melt due to loss of
inventory. The lowest HCLPFs for Category I structures are 1.11g and 1.12g.

The only system that could, by itself, result in lowering an accident sequence HCLPF
below 0.60g is DC power. DC power has two components that could fail the sequence—
the batteries (HCLPF = 1.18g) and the cable trays (HCLPF = 0.74g).

AC-Independent Water Addition (ACIWA)

The ACIWA provides a diverse capability 1o provide water to the reactor in the event
that AC power is not available and is important in preventing and mitigating severe
accidents. The system has a diesel driven pump with an independent water supply and
all needed valves can be accessed and operated manually. In addition, support systems
normally required for ECCS operation are not required to function for ACIWA
operation. The ACIWA can provide either vessel injection or drywell spray in the event

importam Features identified by the ABWR PRA — Amendment 33 1888
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all AC power 1s unavailable. Although the svstem pumnps are housed in an external
building (shed), the collapse of the buildii.g would not prevent the diesel driven pump
from starung and running

Seismic Walkdown
In addition to the above identufied features, it was judged important that the seismic
walkdown noted in Subsection 19.9.3 be conducted to seek seismic vulnerabilites.

19.8.3 Important Features from Fire Analyses
19.8.3.1 Summary of Analysis Results

An ABWR fire risk screening analysis based on the EPRI Fire Induced Vulnerability
Fvaluation (FIVE) me-hodology was performed to assess vulnerability to fires within the
plant Eachscena - .. ted was calculated to have a core damage freguency less than
1E-6.

19.8.3.2 Logical Process Used to Select Important Design Features

The screening criterion for EPRI's FIVE methodology provided the primary basis for
systematically evaluating important design features. The FIVE methodology provides
procedures for identifying fire cotiparunents for evaluation purposes, defining fire
ignition frequencies, and performing quantitative screening analyses. The criterion for
screening acceptability and dismissal from any more detailed consideration is that the
frequency of core damage from any postulated fire be less than 1E-6 per year.

Five bounding fire scenarios and corresponding ignition frequencies were develooed
on the basis of the FIVE methodology. Each scenario was calculated to have a core
damage frequency less than 1E-6 and hence screened from fun..e: consideration.
Validity of these outcomes is contingent upon specific assumptions regarding the
design features and performance capabilities of structures and equipment.

Consequently, the study was systematically reviewed to identify those procedures,
assumpuions, and features which are necessary in the fire risk assessment analvsis to
achieve core damage frequencies less than 1E-6 and thus pass the FIVE methodology
screen.

19.8.2.3 Features Selected

18.8-10

Table 19 88 lists the features selected and the basis for each feature being considered
important. These features are those necessary to maintain fire initated core damage
frequencies below the 1E-6 screening criterion. The proper functioning of these
features assures the capability to mitigate the postulated fires. Features identified as a
result of the review of the Level 1 internal evenis analysis are also important in e fire
analysis but they are not included here unless they have some fire unique significance

Iimportant Features identified by the ABWR PRA — Amengment 33
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19 9 4 Confirmation of Seismiic Capacities Beyond the Plant Design Bases
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19.9.5 Plant Walkdowns

!

19 6 6 Confirmation of Lose of AC Power Event
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in the staff's licensing review basis document) such as specific causes (e.g., a severe
storm) of the loss of power, and their impact on a umely recovery of AC power.

19.9.7 ls'roeoduns and Training for Use of AC-Independent Water Addition
ystem

Specific, detailed procedures will be developed by the COL applicant for use of the
ACindependent Water Addition System (including use of the fire truck) to provide
vessel injection and drywell spray. Training will be included in the COL applicant's crew
training program.

The procedures to be developed by the applicant will address operation of the ACIWA
for vessel injection or drywell spray operation. Operation of the ACIWA System in the
vessel injection mode requires valves F005, F101, and ¥102 to be opened and valve F592
10 be closed. Reactor depressurization to below ACIWA System operating pressure is
required prior to ACIWA operation in the vessel injection mode. Operation of the
ACIWA in the drywell spray mode requires valves FO17, FO18, F101, and F102 to be
opened and valve F592 to be closed. These valves are shown on Figure 5.4-10. The diesel
fire pump will start automatically when the ACTWA is properly aligned for vessel
injection or drywell spray. If the normal firewater system water supply is unavailable, the
alternate water supply can be made available by opening the manual valve between the
diesel driven fire pump and the alternate water supply. This valve is shown in Figure 9.5-
4 1fitis necessary to use a fire truck for vessel injection or drywell spray, valve F103 must
be opened in addition to operation of the valves discussed above for ACIWA operaton.
The valve for operation of the ACIWA using the fire truck is also shown on Figure 5.4
10. All of the valves required for ACIWA operation are manually operable.

If it is necessary 1o operate the ACIWA, radiation levels may be elevated in the rooms
where the valves required for ACIWA operation are located. The applicant will make
daose rate calculations for the specific configuration being constructed. These
calculations will include the specific piping layout, shielding considerations, the
potential for systems within the room to have recently been operated and thus contain
radioactive coolant, and any other factors that significanty affect the dose rates. These
dose rate calculations will be considered in the development of the specific plant
procedures for ACIWA operation.

1998 Actions to Avoid Common -Cause Failures in the Essential Muitiplexing
System (EMUX) and Other Common-Cause Failures

To reduce the potential for significant EMUX common cause failures, ( Subsection
19N 4.12), the COL applicant will take the foilowing actions:

(1) To eliminate remote multiplexing unit (RMU) miscalibration as a credible
source of EMUX common cause failure, administrative procedures will be
established to perform crosschannel checking of RMU outputs at the main

1894 COL License information — Amendment 33
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Table 19D.6-12 RPS Failure Data

Failure Bata intervai
Acronym Event Probsbility Rate (/h)  Factor ih)
522BF  LOAD DRIVER 1B7E03  5.06E-06 — 10
S23CF LOAD DRIVER 187603  5.06E-06 730
524DF LOAD DRIVER 187603  506E-06 730
S31AF  LOAD DRIVER 187603  5.06E 06 730
$328F LOAD DRIVER 18703  506E.06 730
533CF LOAD DRIVER 187603  5.06E-06 730
S34DF  LOAD DRIVER 187E-03  5.06E-06 730
S41AF  LOAD DRIVER 187603  5.06E-06 730
S42BF LOAD DRIVER 18703  5.06E.06 730
S43CF LOAD DRIVER 187603  5.06E-06 730
S44DF  LOAD DRIVER 187603  5.06E-06 730
TFUSEA  BACKUP SCRAM LOGIC FUSE 329603  5.00E 07 13140
TFUSEB  BACKUP SCRAM LOGIC FUSE 329603  5.00E-07 13140
1T TRIP LOGIC UNIT 295E.04  5.00E-06 05
TLUZF  TRIP LOGIC UNIT 295604  5.00E-06 05
TLU3F  TRIP LOGIC UNIT 295E.04  5.00€-06 05
TLU4F  TRIP LOGIC UNIT 295E04  500E-06 05

4

L R R R R R U R U
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Restore
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* See Table 19D 6 13 for Refarances and Notes.
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Table 19D .6-13 PRA Failure Rate Reference Documents and Notes
References: |
Failure Rate Data Manual, NEDE 22056, Rev. 2, GE, 1986.

2. GESSAR Il PRA, GE Document 22A7u07.
'3, IEEE Standard 500, 1984.
4

BWR Owner's Group Technical Specification Improvement Methodology, Part 1, NEDC-30936-P,
November 1985,

& Notes from F.E. Cooke regarding the Nuclear Boiler System Logic Diagram (Interlock Block
Diagram), 10 June 1987. GE DRF AD0-05225, Volume 1.

6. IPE Methodology for BWR's, IDCOR Technical Report 86.381, Delian Corp., 1887.

Common-Cause Fault Rates for Iinstrumentation and Control Assemblies, NUREG/CR-2771,
EG&G Icaho, Inc., February 1983.

Clinton NSPS Self-Test Technical Specification, DRF A00-2373, Page 155, 158, 158 and 633.

Handbook of Human Reliability Analysis with Emphasis on Nuclear Power Piant Applications,
NUREG/CR-1278, August 1983,

10. Deleted.
11. Deleted. .
12. HPCF Technical Specification, GE Document 22A6278, Rev. 2.

13 Alto Lazio Station Reliability Analysis, NEDE 30090, General Electric Company, December 1984.

'14. Data Summaries of Licensee Event Reports of Selected Instrumentation and Control Compo-
' nents at U.S. Commercial Nuclear Power Plants, January 1, 1976 to December 31, 1981,
NUREG/CR-1740, Rev. 1, July 1984.

15 EPRI ALWR Assumptions and Groundrules for Evolutionary Plants.

116. NEDC 30851P-A, page C-5, Note 7 (PB-3 for lamba, C-4 for CCF).

17. L.G. Frederick, Appendix 19N.

18. Study done by Barry Simon, Reference NUMAC Field Data.

119, Joint Study Report of SSLC Reliability Analysis, . No. IF-R-389, Page. 7.77 and MIL-HDBK-217C.
20. Deleted.

21. DOE/D-10206, July 1988.

22. EPRINP/2433.

23. Letter March 7. 1989, Assumed ABWR Features for PRA, from J.D. Duncan to R.P. Raftery and
0. Gokcek.

24. C.D. Gentilion, Component Failure Data Handbook, EGG-EAST-8563, idaho National
Engineering Laboratory, April 1981,

25. BWHR Scram System Reliability Analysis - Part 1 Class /i, NEDE-21514-1 &2, J .

—a

December 1976.
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a sealing steam evaporator, the ABWR reference design generates this steam from the
high pressure heater drain tanks using tank connections such that the incoming drains
are routed via a liquid drain loop seal. Thus, only the minimal amount of cycle gases
that may be dissolved in the condensed drains is allowed 10 enter the drain tanks.
Sealing steam is taken from the drain tanks, through the tank vent, as the degassed
drains are allowed to reboil at such a slow rate that no low volatility product can escape
the liquid phase and contaminate the vented steam.

Through this process, relatively high purity sealing steam is generated for use during
plant normal operation above approximately 50% load. During plant startup, sealing
steam is provided directly by main steam but the long term average amount of
radioactivity that may be released even with abnormally high levels of fuel failure is sull
quite small as plant startup radioactivity levels are relatively low and duration is relatively
short. Finally, to permit continued plant operation even in the extremnely unlikely
presence of multiple fuel rod failures, the gland seal system includes a connection for
supplying sealing steam from the plant auxiliary (startup) boiler. .

Question 430.84
For turbine bypass system:(10.4.4)

(1) Provide figures which delineate the system and its components.

(2)  Clarify whe:aer the system includes pressure-reducer assemblies for the bypass
valves to reduce steam pressure prior to steam discharge into the condenser.

Response 430.84

(1) Figures 10.4-9 and 10.4-10 have been added to delineate the system and its
components,

(2) The detailed design will follow standard industry practice and reduce the
pressure sequentally through orifices prior to entering the condenser. In
addition, please note that the valves will be 22.9 cm dia globe type as shown in
Figure 10.4-9 which also indicates the actuation mechanism and associated
MoLve power.

Upon a turbine trip or generator load rejection, the start of the bypass valve
flow is delaved no more than 0.1 seconds after the start of the main turbine
stop or control valve fast closure. A minimum of 80% of the bypass system
capacity is established within 0.3 seconds after the start of the stop or control
valve closure.

The bypass system quality design codes are defined in Secuon 82

Response to Tenth RAI — Reference 10 — Amendment 33 20310
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Question 430.85
For the circulating water system: (10.4.5)

(1)

(2)

Describe the function ¢ the waterbox fill ard drain subsystem mentioned in
ABWR Subsection 10.4.5.2.1. Atso, describe the “makeup water” shown in
SSAR Figare 10.4-3.

Provide the worst possible flood levels that can occur in the applicable plant
buildings as a result of circulating water system failure and indicate how safety-
related equipment located in the building is protected against such flooding.

Response 430.85

(h

(2)

20.3.10-22

The waterbox fill and drain subsystem performs the following two functions:

(a)

(b)

Following circulating water system maintenance and/or inspection from
the inside, the subsystem uses turbine service water outflow to
completely refill any previously drained section of the circulating water
svstem. Thus, the circulating water pump can be started without any
difficult valve throttling being required and without risk of water
hammer.

The fill and drain subsystem is also used to permit rapid draining of the
series connected condenser water boxes by gravity flow into the
circulating water sump. The sump is provided with a vertical wet pit
centrifugal pump which can discharge the collected drains, via the
turbine service water system discharge header, to the power cycle heat
sink (cooling tower basin, where applicable).

Overall, the subsystem function is to permit expeditious draining and
refill of the condenser tube side and, thus, contribute to the plant ability
to respond to potential circulating water leaks with minimal loss of
availability.

“Make-upwater” to the circulating water system is provided from the site
water supply, as required to compensate for cooling tower evaporation
and drift water losses. Makeup water flow rate is normally controlled
automatically to maintain a constant level in the cooling tower basin.

As noted in Response to Question 430.73, the worst possible flood that can
affect the turbine building would result in a flood level slightly higher than
grade. Such a flood, however, wouid not impact any sa‘ety related equipment
as no such equipment is located inside the turbine building and all plant safety
related facilities are protected against external flooding.

Response to Tenth RAl ~- Reference 10 — Amendment 31




2, Geosciences:

Table 2.1 SRP Section 2.5.3 Surface Fauilting
The table indicates that there are no limits on surface
faulting at a site. The SSAR table should state that a site is
not acceptable of there is fault at or near the ground
surface.

Incorporated

Typographical error page 2.3-1 Section 2.3.1.2,
(1) SSE Ground Motion, third line ... 3.7-2 "of" should be ...
3.7-2 "tor.”

Incorporated

Typographical error page 2.3-4 Section 2.3.2.19
third line, ... "water/resources” ... should be ... "water

Incorporated

3, Civit

(Editorial comment): Conventionally, in Si units, kg and kgf
represent the mass and force, respectively. Use of kgtiem? is
more than kg/cm? for force in ail SSAR sections.

To be provided to NRC prior to March 4, 1993 (NRC
letter dated November 9, 1893).

Subsection 3.3.2.3:
The title shouid include "systems,” and read "Effect of
Failure of Structures, Systems or Components Not Design
for Tornado Loads."

Incorporated

Subsection 3.7.1.2-
The term (3.5/)°-2 in Equation 3.7-1 should be (/3.5)0-2.

incorporated

Subsection 3.7.2 and 3H:
GE did not provide the analysis method and procedures for
seismic sliding evaluation in the SSAR as committed in the
resolution of DFSER ftem 3.7.2-1.

Analysis method and procedures provided at 2/22-
25/93 Structural Audit. Added to Subsection 3855,

Subsection 3.7.5.4 should be revised to refiect a commitment
for the COL applicant to describe the process for completion
of the design of balance-of-plant and non-safety related
systems to minimize 11/l interactions and

propose
procedures for an inspection of the as-built plant for i1/l
int i

Incorporated.

{Editorial Comment). Subsection 3.8.2.1.1.4:
The word "torospherical” should be “torispherical.”

Incorporated




10 | Subsection 3.8.4.1.5. Incorporated
The phrase “... combination of both. Various type of rames
form a support system with transverse and longitudinal
bracing to the nearest wall or ceiling to take the seismic
ioads.” Should be added to the end of the second

paragraph._
11 ix 3A: incorporated
The title of Figures 3A-9 and 3A-10 should be switched with
each other,
12 | Subsection 3A.3.2: Coetficient of -quation (3A-1) converted to 70.

In Equation 3A-1, it appears that the value for the coefficient
(1000) and the term (om) need to be corrected to account
for the conversion from British units to metric units.

13 | Subsection 3H.14.5: Incorporated
The loading conditions "H" and "L should be "H" and "Lg",

rg!_pocM A

14 | Subsection 3H.2.4.5: incorporated
The first seven lines on Page 3H.2-11 should be deleted.

15 | Table 3H.2-5, page 3H.2-20: Ircorporated

“E* shouid be "E™. E’' and E are used differently in Section
3H4.3.4.3.3.2 (Usually, e is used for SSE and E for OBE).
Similarly, Subsection 3H.3.4.5 and 3H.3.5.3.2, the loading
Ceadition *E* on Pages 3H.3-9 and 3H.2-11 should read
CEI.-

(Editorial Comment). Table 3H.2 4 5 is duplicated.

Mechanical 3

16 | Subsection 1A.2.9 - Coolant System Values Testing Incorporated
(h.D.1)
Subsection 1A.3.7, "Testing of SRV and Discharge Piping,”
was adced in Amendment 30, and then was deleted in
amendment 31. It contained a requirement for the COL
applicant to confirm that any SRVs of discharge piping not
similar to those that were tested in the generic program wili
be tested in accordance with NUREG-0737 guidelines. As
discussed in FSER Section 14.1.3.3.5.11, this information
provided the basis for the resolution of COL Action ltem
3.9.3.3-1 and 14.1.3.3.5.11-1. Therefore, it should be
included in the SSAR.




17

Subsection 3.9.1.5 - inelastic Analysis Methods

The CRD outer tube was deieted from the list of
components that prevent ejection of the CRD in the unlikely
event of a failure of the ASME Class 1 weld that attaches
the CRD housing to the stub tube in the bottom head of the
reactor pressure vessel. This is now not consistent with the
discussion in SSAR subsection 4.5.1.2.2.9, "Integral
internal Blowout Support,” which states that the CRD outer
tube and middle flange is one of the safety-related
components in the load path that provides the anti-ejection
function during this postulated event. The staff's evaluation
of this issue in the FSER Section 3.9 1 included the outer
tube as part of the load path. In addition, based on

information in previous SSAR amendments, the staff's
discussion in FSER Section 3.9.1 stated that the cylindrical
bodies of the CRD guide tube, housing, and outer tube were
the only parts of these components that were analyzed by
inelastic analysis. SSAR Subsection 3.8.1.5 has now been
revised to state that only the cylindrical body of the guide
tube was analyzed inelastic ally. The SSAR should be
revised to eliminate the discrepancy between Subsections
39.1and451229

Subsection 3.9.1 redsed o be consistent with
Subsection 451229

18

Table 3.9-1 - Plant Events

The number of cycles/events for most of the plant operating
events and some of the dynamic loading events listed in this
table have been reduced by a factor of approximately 1.5.
This reduces the number of cycles/events back to those
reported in the SSAR Amendment 1 numbers for a 60-year
plant life. This was Open item 3.9.1-1. In response to this
request, GE submitted Amendments 21 and 23 which

increased these numbers by a factor of 1.5. The
staff reported this in its FSER, Section 3.9.1 and found it
acceptable. The number of cycles/events reported in
Amendments 21 and 23 should be retained unless GE can
justify the reduced numbers for a 60 year life.

Addressed in October 22, 1993 GE letter to NRC
justifying all Table 3.9-1 entries with the exception of
Events 6 and 14 which were increased by a factor of
5.

Tabie 3.0-8, Inservice Testing Safety-Related Pumps and

Valves

19

a. B21 Nuclear Boiler System Valves, P 3.9-101
The figure for Valve F039 should be 5.1-3 sh.4

Incorporated




b. C41 Standby Liquid Control System Vaives, P 3.9-104

The test parameter for Valve FOD3 should be R. Valves
F026 and F700 are missing.

Incorporated

21

¢. C51 Neutron Monitoring (ATIP) System Valves, P 3.9-

105
The Code category for Valve J004 should be A,.C.

Valve data reorganized for better categoriza.ion.

22

d_ D23 Containment Atmospheric Monitoring System

Valves, P 3.9-105

The testing of Valves FO01 should be L (test parameter)
at RO (test frequency) and S (test parameter) at 3

month (test frequency).

The testing of Valves FO04 through FO08 shouldbe L, P
{test parameter) at RO (test frequency) and S (test
parameter) at 3 month (test frequency).

Incorporated

23

e E1 Residual Heal Removal System Valves, P 3.9-111

Valves F718 and F720 are missing.

Added valves E11-F718B and F720.

24

L

P54 instrument Air System Valves, P 3.9-132

A reference to note (h3) shouid be added to
the description column and S should be added tc the
test parameter column for Valves F276 and F277.

Incorporated

g. P54 High Pressure Nitrogen Gas Supply System Valves,

P 39-132
A reference to note (h1) should be added to the
description column for Vaive FO08.

Incorporated







Editonial Commenis:

a. Subsection 3.9.3.3.1 - MS Safety/Reliet Vaives

The revision which was added to this Subs .ction requires
some editorial changes (e.g., missing spaces between
words, misspelled words, incompiete sentences).

Edited accordingly.

N

b. Subsection 3.9.6.2.1(1)

Part of one sentence in "’ econd paragraph is missing.
The sentence should read: “The testing of each size, type,
and modei shall include test data from the manufacturer,
field test data for dedication by the COL applicant, empirical
data supported by test, of test (such as prototype) of similar
valves that support qualification of the required vaive where
similarity must be justified by technical data "

Incorporated

c. Subsection 3.9.7.9 - Benchmark Problems

The references throughout this subsection were changed
from 3.9-11 t0 3.9-5. They should remain as 3.9-11.

Incorporated

d. Subsection 20.3.5 - Response to BAI 210.8

The last sentence should state: " .. need not be classified
A or Safety Ciass |, .."

Incorporated

Subsection 6.1.2.1
The SSAR erronecusly refers to ANSI 101.4. The correct
reference should be ANSI 101.2.

Incotporated

Section 3.11

* 7 The staff concludes the tables in Appendix 3! is acceptable.
However, the foilowing are discrepancies discovered in
Appendix 3! sheuld be corrected:

1. The equipment and zones are not clearly identified in the
referance figures iscussed in sections 31.2.1 and
31.2.2, the zones cannot be determined from given
information.

Subsection 31.2.2 clarified.




36 2. Theis a typo in Section 31.3.31, the word "designated” Incorporated
should be “designed”.
37 3. In Table 3i-8, the Gamma dose rate for the heat Incorporated
exchanger is listed as 2, it should be 20.
38 4. In table 31-10, the integrated Gamma dose for the RCW | Incorporated
pump and heat exchanger should be 2700 or more.
39 5. It is not clear how the integrated dose for Gamma and Ciarified in Subsection 3.11.5.2 how the integrated
beta is determined in Tabies 31-16, 31-17, 31-18 and 3i- | dose for Gamma and Beta is determined.
19,
40 | ECGB identified an unresolved COL Action item in FSER Same as ltem 16.

Section 14.1.3.3.5 11 which apparently has not yet been
transmitted to GE. During the staff's review of TMI tem 1.D 1,
SSAR Subsection 1a.3.7. “Testing of SRV and Discharge
Piping” was added in Amendment 30 at the staff's request. it
contained a commitment for COL applicant to confirm that any
SRVs or discharge piping not similar to those that were tested in
the EPRI generic program will be tested in accordance with
NUREG-0737 guidelines. As discussed on FSER Section
14.1.3.3.5.11, this information provided the basis for the
resolution of COL Action ftems 3.9.3.3-1 and 14.1.3.35.11-1. In
Amendment 31 32, Subsection 1A.3.7 was deleted. Please
inform GE that Subsection 1A.3.7, as written in Amendment 30
should be included in the SSAR.

41

In trying to resolve one of Mr. Michelson's concerns the Piping
DAC, the staff discussed with GE (T. James and M. Herzog) the
need to include the following new statement in the Tier 1 Piping
Design Description (Chapter 3.3):

*Structures, systems, and components that shall be required to
be functional during and following an SSE shall be protected
against the effects of spraying, flooding, pressure, and

te' serature due o postulated pipe breaks and cracks in
seismic Category | and NNS piping systems.”

Incorporated




Chapter 4

4.2 Fuel System design

On page 4.2-1, third paragraph GE should revise to state
that "each COL applicant referencing the ABWR design
may have difterent fue! and core designs which will be
provided by the COL appiicant to USNRC for review and
_approval instead of information.

Incorporated

43

Table 6.2-7 did not identify which CiV's are locked closed.
(FSER Section 6.2.4)

The P&ID for each system is shown in Table 6.2-7.
The P&iDs identify which ClVs are locked closed.

The staff concludes that the control room habitability systems
meet the acceptance criteria of SRP Section 6.4 and are,
therefore, acceptable pending satistactory resolution of the

following Qsctepancies:

1. SSAR Section 6.4 2 1 and 6.4.2.4 should be revised to state
that the positive pressure is maintained with respect 1o the

surrounding spaces.

It was agreed that these subsections can remain
"relative to the outdoor atmosphere”. (See ltem 47).

45

2. SSAR Section 6.4.2.3 has dropped the reference to NAA-
SR-10100 for performing the control room in-leakage
analysis which was in previous SSAR Amendments.

Since a pressurization test is being performed as part
of ITAAC, it was concluded that the in-leakage analysis
in unnecessary.

46

3. SSAR Section 6.4.2 3 has dropped the list of the leak paths
to and from the MCAE and its evaluated effects, as
supported by the performed in-leakage analysis, on MCAE
to conform with the requirements of GDC 19.

Same as ltem 45,

The stalf concludes that the SG1S has a removal efficiency of
099% for all forms of radioiodine. The staft further conciudes that
the system meets the acceptance criteria of SRP Section 6.5.1
and is, therefore, acceptable pending satisfactory resclution of
the lollowing discrepancies:




47

. Revise SSAR Section 6.5.1.1.2 and 6.5.1.3.1 to state that

the negative pressurization is maintained relative to the
surrounding spaces.

it was agreed that these subsections can remain
“relative to the cutdoor atmosphere” since the
instrumentation is located o tside e builaing. There
was no change made to Subsection 6.5.1.3.2, and
Subsection 6.5.1.3.1 was modified.

48

. Revise SSAR Section 8.5.1.3.3 to address |E Builetin B0-03

to state that the charcoal tray and screen will be all weided
construction to preclude the potential ioss of charcoal from
absorber celis per |E Bulletin B0-03.

Subsection 6.5.1.3.3 has been revised as requested.

49

~ Revise SSAR Appendix 8A, Design Criteria (4),

Maintenance, to state that the design is in compliance with
this position since the Surveiliance Requirements in SSAR
Chapter 14 meets the irtent of the Standard Technical
Specifications requirements for SGTS and that it is aiso
stated in SSAR Page 6B-1.

incorporated

_ Revise SSAR Appendix 6A, Design Critenia (5), In-Place

Testing Criteria, to add reference to ASME N510 in addition
to the “Industrial Ventilation” reference for any testing
performed.

incorporated

51 | 5. Revise SSAR Appendix 6B to state ASME "Footnote 3" not | Footnote 2 is correct.
*Footncte 2" on page 6B-65.
52 |6 Revise SSAR Appendix 6B, Page 6B-9/10 to state "SHP incorporated
Table 6.5.1-1" not "STP Table 6.5.1-1°
53 | 7. Revise SSAR Appendix 6B, Page 6B-2 to state “Operation | Incorporated
of SGTS to mitigate offsite releases will not be affected by
the absence of high flow alarm at the MCR."
54 |8 Revise SSAR Section 6.5.1, Table 6.5-1, and Appendices 6A | Two filter trains aiready refiected.
and 6B to reflect two filter trains.
e _
55 | Typographical Error in Table 7.5-2 on page 7.5-21. The correct | Corrected to be 0-30 Volume.

range required for Drywell/Wetweil Hydrogen Concentration
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