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Subject: Submittal Supporting Accelerated ABWR Review Schedule - Chapter 7 ;
DFSER Outstanding Issues .
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Dear Chet:

Enclosed are SSAR markups for DFSER Open items 7,7.1.15-1 and 20.3-8, Confirmatory item |
7.2.1-2 and 7.6.1.3-1, and COL Action item 7.7.1.15-1 which are a result of the GE/NRC May 10,
l'193 conference call. In addition, there is a SSAR markup for a non-DFSER item pertain ~ing to
the conceptual design for out-of-scope communications.
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drywell monitoring are provided by the residual heat removal systems are fitted with'

nuclear boiler system. A pressure rise drain lines from the valve stems, from
.

above the normally indicated values will between the two sets of valve steam packing. - .;
indicate a possible leak or loss of reactor Leakage through the inner packing is carried ;

coolant within ahe drywell. Pressure to the drywell equipment drain sump. Leakage ;

exceeding preset values will be alarmed in during hydro-testing may be observed in drain
the main control room and required safety line sight glasses installed in each drain j

action will be automatically initiated. line. Also, each drainline is equipped with |
temperature sensors for detecting leakage. A y

(7) Reactor Vessel Head Flance Seal Monitorine remote operated solenoid valve en each line ;

may be closed to shut off the letkage flow ;

A single channel of pressure monitoring is through the first seal in order to take ;
provided for measurement and control room advantage of the second seal, and may be used I

indication of pressure between the inner and during plant operation, in conjunction with !

outer reactor head flange seals. High the sump instrumentation, to identify the i'

pressure will indicate a leak in the inner specific process valve which is leaking. ;

O-ring seal. This high pressure is
'

annunciated in the main control room (no (11) Main Steamline Hich Flow Monitorine (for ;
isolation). A pressure tap for this leaks downstream of flow elements) !

measurement is provided by the nuclear !
'

boiler system. Leakage through both inner High flow in each main steamline is monitored
and outer seals will be detected by other by four differential pressure transmitters (

'

drywell leak detection instrumentation. Any that sense the pressure difference across a ;.

leakage through the inner seal can be flow restrictor in the RPV main steam outlet ,

directed to the drywell equipment drain nozzle. The pressure taps are part of the j !

sump. nuclear boiler system. Two sets of taps are /

provided, each set includes a nozzle tap and ) - |

,

( ;(8) Reactor Recirculation Pumo Motor Leakare vessel tap. High flow rate in the main )
Monitorine steamlines during plant operation could i !

indicate a MSL break. High flow exceeding ) .;

Excess leakage from the RIP motor casing the preset value in any of the four main )

will be detected by the drywell floor drain steamlines will result in trip of the MSIV ( !

sump monitors described in (1) above. isolation logic to close all the MSIVs and f
'

the MSL drain valves, and annunciate the high )

(9) Safety / Relief Valve Leakace Monitorine flow in the main control room. Each moni- ( ;

toring channel includes inputs to the process ( |,

SRV leakage is detected 1., temperature computer. ( j

sensors located on each relief valve j

discharge line such as to detect any valve (12) Reactor Vessel low Water Level Monitorine :
!outlet port flow. Each of the temperature

channels includes control room recording and The nuclear boiler system provides reactor ;

alarm capabilities. The temperature sensors water level monitoring for the LDS functions
are mounted using thermowells in-the and for safety functions of other systems.

,

discharge piping about half of a meter from Sixteen channels of monitoring (four in each !

the valve body to prevent false indication. division to provide trip signals'at four i

The monitoring of this leakage is provided different water levels, i.e., levels 3,.2, |
by the nuclear boiler system. 1.5 and 1) are provided for the LDS

'

functions, e.g., RHR, CUW, MSL and isolations

(10) Valve Stem Packineirakace Monitorine of other portions of the plant. The safety
related performance requirements of the level

Large (two inch or larger) remote monitoring channels are a function of the
power-operated valves located in the drywell nuclear boiler svstem. ,

for the nuclear boiler, reactor water J.plsed OZ)dq 4

cleanup, reactor core isolation cooling, and (13) RCIC Steamline Flow Monitorine (for leaks %
downstream of flow elements) {.

Amenomen[
5.2-22
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3.785 liters / min thus meeting Position C.2 (4) continuous monitoring of floor drain sump
' '

requirements. level, and a source of water for calibration
Iand testing is provided.

By monitoring (1) floor drain sump fillup and
pumpout rate, (2) airborne particulates, and (3) These satisfy Position C.8 requirements. j

air coolers condensate flow rate, Position C.3 is i

I

satisfied. Limiting unidentified leakage to the 3.785
liters / min and identified to 95 liters / min i

;

Monitoring of the reactor building cooling satisfies Position C.9.
iwater heat exchanger coolant return lines for

radiation due to leaks within the RHR, RIP and 5.2.6 COLL censeInformation
CUW and the fuel pool cooling system heat
exchargers satisfies Position C.4 For system 5.24.1 Conversion of Indications j

detail, see Subsection 7.6.1.2.
Procedures and graphs will be provided by |

The floor drain sump monitoring, air particu- the COL applicant to operations for converting- !

lates monitoring, and air cooler condensate moni- the various indicators into a common leakage i

toring are designed to detect leakage rates of equivalent (See Subsection 5.2.5.9). b !!
3.785 liters / min within one hour, thus meeting i

Position C.5 requirements. 5.24.2 Plast-Specific ISI/ PSI

The fission products monitoring subsystem is COL applicants will submit the corr plete ,

qualified for SSE. The containment floor drain plant specific ISI/ PSI program. Each applicant- j

sump monitor, air cooler, and condensate flow will submit or address the following: i

meter are qualified for OBE, thus meeting |
Potition C.6 requirements. (1) The PSI program should include reference to :

the edition and addenda of ASME Code Section |

Leak detection indicators and alarms are XI that will be used for selecting of ,

provided in the main control room. This components for examinations, lists of the +

satisfies Position C.7 requirements. Procedures components subject to examination, a [
and graphs will be piovided by the COL applicant description of the c6mponents exempt from i

to plaat operators for converting the various examination by the applicable code, and j
indicators to a common leakage equivalent, when isometric drawings used for the :xamination,

'

necessary, thus satisfying the remainder of
Position C.7 (See Subsection 5.2.6.1 for COL (2) Submits plans for preservice examination of

'
'

license information). The leakage detection the reactor prer.sure vessel welds to address
>

sy: tem is equipped with provisions to permit the degree of compliance with RG 1.150. ,

testing for operability and calibration during
the plant operation using the following methods: (3) Discusses the near-surface examination and

resolution with regard to detecting ::rvice- |

(1) simulation of trip signal; induced flaws and the use of electronic !
gating as related to the volume of material !

(2) comparing channel to channel of the same near the surface that is not being !

leak detection method (i.e., area tempera- examined. Discusses how the internal ,

ture monitoring); surfaces (e.g., inner radius of a pipe !
section and reactor vessel internals) will I

(3) operability checked by comparing one method be examined. i

versus another (i.e., sump fillup rate ver- ,

sus pumpout rate and particulate monitoring (4) Submits an acceptable resolution of the ]
or air cooler condensate flow versus sump inforuation requested regarding the ISI/ PSI |
fillup rate); and program. j

!.--+ E.2.6.3 Reacior VesscA iOf M1"Sh'"Oh(5) Submits all relief requests, if needed, w. h
.

it

The. (OL ogh' cad WID infMtd Me - a supporting technical justification. ,

I

b(br VC5 sed WdW {tuc3 Ws%entab elesp 5 S 28 .

Amendment)tr

N ACCNdO*CC. db Of M it O * t/r (54 cis J. esc /ibeh 6 Sulosectin 5.7_.6.7 . [
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The purpose of this is to permit venting of (b) Narrow Water Level Range,j noncondensable gases from the sensing line
- during calibration procedures. This range uses the RPV taps at the el-

evation near the top of the steam out-
(5) Reactor Vessel Temperature let nozzle and the taps at an elevation

near the bottom of the dryer skirt.
The reactor pressure vessel (RPV) coolant The zero of the instrument is at the f
temperatures are determined by measuring top of the active fuel and the in b
saturation pressure (which gives saturation struments are calibrated to be accurate
temperature), outlet flow temperature to the at the normal operating point. The wa-
reactor water cleanup unit (RWCU), and ter level measurement design is the con-
bottom head drain temperature. Reactor densate reference chamber type and uses

f vessel outside surface temperatures are differential pressure devices as its
measured at the head flange and bottom head primary elements. The feedwater
locations. Temperatures needed for control system uses this range for its
operation and for compliance with the water level control and indication

t,

technical specification operating limits are inputs. For more information on the
obtained from these measurements. During feedwater control system, see

I normal operation, either reactor steam S u b s e c t i o n 7.7.1.4. ,

I saturation temperature and/or the inlet
temperatures of the reactor coolant to the (c) WideWaterl2velRange
RWCU and the RPV bottom drain can be used to,

j determine the vesseltemperature. This range uses the RPV safety.related
i taps at the elevation near the top of

| (6) Reactor Vessel Waterlevel the steam outlet nozzle and the taps at
' an elevation below the top of the ac-
'

Figure 7.7-1 shows the water level range and live fuel. The zero of the instrument
i ~,) the vessel penetration for each water level is the top of the active fuel and the
! range. The instruments that sense the water instruments are calibrated to be accu-

]|
level are strictly differential pressure de- rate at the normal power operating
vices calibrated for a specific vessel pres- point. Tbc water level sweasurement
sure (and corresponding liquid temperature) design is the condensate reference type
conditions.gThe following is a description and uses differential pressure devices

/#5NT if each water level range shown on Figure as its primary elements.
7.7.lJZ) 7.7- 1.

(d) Fuel Zone Water Level Range
(a) Shutdown Water Level Range

This range uses the RPV taps at the el-
This range is used to monitor the reac- evation near the top of the steam out-
tor water level during the shutdown con- let nozzle and the taps below the top
didon when the reactor system is flood- of the active fuel (above the pump

i ed for maintenance and head removal. deck). The zero of the instrument is
'f The water level measurement design is the top of the active fuel and the

the condensate reference chamber leg instruments are eglibrated to be
type. The temperature and pressure con- accurate at 0 kg/cm g and saturated %
dition that js used for the calibration condition. The water level measurement

i is 0 kg/cm g and 48.9 C water in design is the condensate reference type
.

/ the vessel. The two vessel instrument and uses differential pressure devices
f
; penetrations elevations used for this as its primary element.

! water level measurement are located at
i the top of the RPV head and the (c) Reactor WellWater Level Range

()instrument tap just below the bottom of
'T the dryer skirt. This range uses the RPV tap below the*

J top of the active fuel. The zero of ?

wsEWT*92//(6):

h Amen 6mcofFO Y c9nn de f*q hbn s( ):tn card 4r>yYe 9a$c'S Ih I'n!)w&'17-2
.

| see Subsu Mn s;2.5;:..I(n) '"%
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(10) OperationalConsiderations Reactor core flow signals derived from core
plate pressure drop signals are used in the

The LPRM is a monitoring system with no APRM to provide the flow biasing for the
special operating considerations. APRM rod block and thermal power trip set-

point functions. There is also the Core c
'

7.6.1.1.2.2 Average Power Range Monitor Flow Rapid Coastdown Trip logic in the APRM
Subsystem - Instrumentation and Controls unit which utilizes the core flow and y

thermal power information. The core flow
,

(1) General Description signal is also used to provide the flow ;
biasing for the MRBM rod block setpoint , ,

'

The APRMs are safety-related systems. There functions. g
are four divisions of DMC-based APRM JW5 EAT 7.6/./ 2,2 g ,3
channels located in the control room. Each (4) Trip Function
channel receives 52 LPRM signals as inputs,
and averages such inputs to provide a core APRM system trips are summarized in Table
average neutron flux that corresponds to the 7.6-2. The APRM scram trip function is
core average power. One APRM channel is discussed in Section 7.2. The APRM rod
associated with each trip system of the block trip function is discussed in Subsec-
reactor protection system (RPS). However, tion 7.7.1.2. The APRM channels also pro-
trip signal from each APRM division also vide trip signals indicating when an APRM

. goes to all other RPS divisions, with proper channel is upscale, downscale, bypassed, or
signal isolation. inoperative.

(2) Power Sources (5) Bypasses and Interlocks

APRM channels are powered as listed below- One APRM channel may be bypassed at any
time. The trip logic will in essence f

Channels become two-out of-three instead of '
t w o- o u t- o f-f o u r.

A 120 VAC UPS Bus A (Division I)
B 120 VAC UPS Bus B (Division 11) (6) Redundancy
C 120 VAC UPS Bus C (Division III)
D 120 VAC UPS Bus D (DivisionIV) Four independent channels of the APRM moni-

tor neutron flux. Any two of the four APRM f,
The trip units and LPRM channels associated channels which indicate an abnormal
with each APRM channel receive power from condition wil' initiate a reactor scram via '

the same power supply as the APRM channel. the RPS two ut of four logic. The;
redundancy cris -ia are met so that in the

(3) Signal Conditioning event of a single failure under permissible
APRM bypass conditions, a scram signal can

APRM channel electronic equipment averages be generated in the RPS as required.

the output signals from a selected set of
LPRMs. The averaging circuit automatically (7) Testability
corrects for the number of unbypassed LPRM
amplifiers providing input signals. APRM channels are calibrated using data

from previous full. power runs and are test-
Assignment of LPRMs to the APRM channels is ed by procedures in the instruction {
shown in Figure 7.6-1. The LPRM detector in manual. Each APRM channel can be tested -
the bottom position of a detector assembly individually for the operability of the
is designated Position A. Detectors above A APRM scram and rod-blocking functions by i

are designated B and C, and the uppermost introducing test signals. A self-
detector is designated D.

7.6-5Amendment
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Insert 7.6.1.1.2.2.
;

"The APRM signal conditioning unit also includes an algorithm that pmvides detection of
core oscillation resulted from core in-stability. This algorithm uses LPRM signals as
input, and is based on a specific detection methodology that relates the fuel thermal
response in the fuel assembly to the LPRM signals. It includes a specific method of
combining the designated LPRM signals in order to detect localized core power i

oscillation. The algorithm monitors core power oscillation responses and provides a trip |
signal if a growing oscillation with sufficient magnitude is detected. The COL applicant
willimplement the oscillation monitoring logic function in the APRM in accordance with
the conclusion of the BWR Owners' Group as required in Subsection 7.6.3."
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(3) Regulatory Guides (RGs): cable. Otherwise, the CAMS is in full
compliance with this BTP.

In accordance with the Standard Review Plan
for Section 7.6, and with Table 7.1-2, the (b) BTP ICSB 22 - Guidance for Applica-
following RGs are addressed for CAMS: tion of Regulatory Guide 1.22: CAMS

performs no actuation functions.
(a) RG 1.22 - Periodic Testing of Protec- Therefore, this BTP is not applicable '

tson System Actuation Functions to CAMS.

(b) RG 1.47 - Bypassed and Inoperable Sta- (5) TMI Action Plan Requirements (TMI):
tus indication for Nuclear Power Plant
Safety Systems in accordance with the Standard Review Plan

fer Section 7.6, and with Table 7.1-2, the
(c) RG 1.53 - Application of the Single- following TMI action plan requirements are

Failure Criterion to Nuclear Power addressed for the CAMS:
Protection Systems

(a) TMI II.F.1 - Accid:nt Monitoring In-
(d) RG 1.75 - Physical independence of strumentation Positions

Electric Systems
(b) TMi i1.F.3 - Monitoring Accident Con-

(c) RG 1.97 - Instrumentation for Light- ditions (RG 1.97) G
Water-Cooled Nuclear Power Plants to
Assess Plant and Environs Conditions The CAMS provides safety-related instrumen-
During and Pollowing an Accident tation for use during and after LOCA events

and is in compliance with RG 1.97. These 5
(f) RG 1.105 - Instrument Serpoints for TMIs are addressed generically in Appendix $

Safety-Related Sysicms 1A. An assessment of Regulatory Guide 1.97
is also presented in Section 7.5.

(g) RG 1.118 - Periodic Testing of Electric
Power and Protection Systems tj, ( ,3 g g L ,*c e,,f ,,; [,, (grix3f,b s,

-

j Regulatory Guide 1.22 is not applicable to 7, g, y" j gggjff pyj jg/gg jgfoyJoo, f,p c
the CAMS because the CAMS does not actuate'

/ or provide controls to any protective 7/,e COL af>/'//cafs/ w;// imp /eered the
system. The CAMS is in conformance with all gfag,7, ,c; f/3f/cf, ,,,,pffy,,,/ j,/,, f; ,,g/,. ,,;

other RGs listed, assuming the same
/d ## # '' ## 4"/M Ou' M'8 8W'#rfinterpretations and clarifications

identified in Subsections 7.3.2.1.2 and 6ro up M /e's c r s h ed is ful.5eo/dn 1. 6, /./.M.
7.1.2.10. A generic assessment of Regula-
tory Guide 1.97 is provided in Section 7.5.

(4) Branch Technical Positions (BTPs):

In accordance with the Standard Review Plan
for Section 7.6, and with Table 7.1-2, only
BTPs 21 and 22 are addressed for CAMS as
follows:

(a) BTP 1CSB 21 - Guidance for Applica-
tion of Regulatory Guide 1.47: The
ABWR design is a single unit. There-

,

fore, item B-2 of the BTP is not appli-

W9
Amwamenty'
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testing feature similar to that described The process radiation subsystems are shown in '

C for SSLC is also provided the system design IED (Figure 7.6-5). Subsys. ;

A tems (1) through (4) are classified nuclear ( !,

/ safety-related while suasystems (5) through (11)( '

(8) Emironmental Considerations are classified as nonsafety-related. Syst e m
descriptions and requirements are discribed in ,

All APRM equipment is operated in the detail in Section 11.5
environments described in Section 3.11. The
APRM is capable of functioning during and 7.6.13 High Pressure / Low Pressure Systems !

after the design basis events in which Interlock Protection Functions
continued APRM operation is required (sec !

,, Sections 3.10 and 3.11). (1) Function identification !

!

. ' 7.6.1.13 Rractor Operator Informetion The low pressure modes of the RHR which i
'4 connect to the reactor coolant pressure

( The man-machine interface of the neutron boundary and the instrumentation which
C, monitoring system provides for the information protects them from overpressurization are !

and controls described in t$is subsection. The discussed in this section. Such high ;i

> . lists provided in Table 7.6-3 consist of major pressure / low pressure interfaces with the i
k signal information which is also documented in reactor vessel are exclusive to the RHR i

b the system IED (Figure 7.6-1) and the system IBD system for the ABWR. The RHR P&lD may be. [
h (Figure 7.6-2). found on Figure 5.4-10. The RHR IBD may be }
' found on Figure 7.3-4.

7.6.1.2 Process Radiation Monitoring System - i

instrumentation and Controls (2) Power Sources ;
;

A number of radiation monitoring functions are The power for the interlocks is provided ;
'

provided on process lines, HVAC ducts, and vents from the essential power supplies used for
that may serve as discharge routes for radio- the RHR syyem and its various modes of
active materials. These include the following: operation.#

,

-!

(1) Main steam line tunnel area (3) Equipment Design 3,

L !
,

i (2) Reactor building ventilation exhaust Refer to Table 7.6-3 for a list of high ;

(including fuel handling area) pressure / low pressure interfaces and the !, 'rationale for valve interinck equipment.
'

'(3) Control building air intake supply
(4) Circuit Description |

'(4) Drywell sumps liquid discharge !

At least two valves are provided in series-j j '

Radwaste liquid discharge in each of these lines. The RHR shutdown
b(5) coolg supply valves (E11@and E11NM

,4

|j
Off-gas discharge (Pre-treated and 0 13 have independent sets of interlocks

[(6) IN[ to prevent the valves from being opened [

4 ,

Post-treated)
l when the primary system pressure is above !

I (7) Gland steam condenser off-gas discharge the subsystem design pressure or when reac- !
< tor water level is below Level 3. These ;

I (8) Plant stack discharge valves also receive a signal to close when |
I reactor pressure is above system pressure, /
)(9) Turbine building vent exhaust or reactor water level is below Level 3. ( |
) An additional interlock is RHR equipment -{
) (10) Standby gas treatment ventilation exhaust :

b -(11) Radwaste building ventilation exhaust j
'!

'

7.fA
Amendment [

'

t
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area ambient temperature (not shown on Table

7I>-3).

The RHR shutdown cooling /LPFL injection
valve E interlocked to prevent
valve opening whenever the reactor pressure
is above the subsystem design pressure, and
automatically closes whenever the reactor

7M1
Amendment)1
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pressure exceeds the subsystem design pres- ESF separation divisions. The pressure and
sure. This valve must operate for long-term level sensors are supplied from the nuclear
cooling, and has a remote testable check boiler system and are shared with other
valve, E11 04 , downstream. The check systems. There is one sensor from each of
vahe position can be confirmed at any time. the four divisions, whose signal is passedI

FOD6 through optical isolators and then the two-
(5) Logic and Sequencing out-of-four voting logic (in cumbination

with the signals from the other three divi-
The logic for the pressure and level sensor sions). The resultant signal is used to
inputs is two-out-of-four high pressure or actuate each valve. Each division has its >

low level signals for valve closure. The own isolation and two-out-of four voting
additional RHR equipment area temperature logic hardware. (See sheet 2 of RHR IBD,
signals for the shutdown suction valves Figure 7.3-4.)
consist of a single input channel for each
valve. (10) Testability

(6) Bypasses and Interlocks Since the high pressure / low pressure inter-
lock valves are specifically designed to

There are no additional bypasses or inter- close under all conditions for normal
locks in the high pressure / low pressure reactor pressure, they cannot be tested
interlocks themselves, during reactor operation. However, the

sensors and logic can be tested daring
(7) Redundancy and Diversity reactor operation in the same manner that

the LPFL sensors and logic are tested.
Each process line has two vahes in scries Refer to Subsection 7.3.1.1.4, 3(g) for a
which are redundant in assuring the discussion of typical LPFL testing.
interlock. Each shutdown cooling supply and
return valve has independent and diverse (11) EnvironmentalConsiderations
interlocks to prevent the valves from being
opened under the following conditions (see The instrumentation and controls for the
' subsection 7.4.2.3.2 (4a)): high pressure / low pressure interlocks are

qualified as Class 1E equipment. The
(a) reactor pressure is above the RHR system sensors are mounted on local instrument

design pressure; panels and the control circuitry is housed
in control panels in the control room.

(b) reactor water level is below Level 3; or
(12) OperationalConsiderations

(c) RHR equipment area ambient temperature
is above setpoint. The high pressure / low pressure interlocks

are strictly automatic. There is no manual

(8) Actuated Devices bypass capability. If the operator initi-
ates the RHR system, the interlocks will

The motor-operated vahe and N -operated prevent RHR system exposure to high reactorl 2

| check valve (Ell-704 Ware the actuated preuure.
I devnces. ; gg$

(13) Reactor Operator Information
(9) Separation

The status of each valve providing the high
Separation is maintained in the instrumen- pressure / low pressure boundary is indicated
tation portion of the high pressure / low in the control room. The state of the
pressure interlocks by assigning the signals sensors is also indicated in the control
for the electrically controlled valves to room.

76-7
Amendment [
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TABLE 7.6-3 !

HIGH PRESSURE / LOW PRESSURE /
SYSTEM INTERLOCK INTERFACES j

i

!

Interlocked Parameter .I
Process Line Imt Yaln Sensed Purnose j

i

fOl0 'I
RHR Shutdown MO Ell-M -Reactor Prevents valve opening |

'

Cooling Supply MO Ell- pressure, until reador pressure t,

lowlevel islow andlevelis above -- !

Foll Level 3.* ~j
!

- p006 i
RHR Shutdown Check Ell-M N/A N/A ,

Cooling /LPFL MO Ell-M Reactor Prevents valve |
Injection . pressure opening until >

* Foog reactor pressure is low." |
.>

Recloses valve if pressure is high, or level drops below Level 3. !*

!

" Recloses valve if pressure is high. !

f
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!

!
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Due to its importance to plant operation and Junction boxes installed outdoors are made
safety the paging equipment will have an exclu- of stainless plate in accordance with the |

!

sive DC power supply with a dedicated battery. outdoor specifications. Junction boxes in-
The battery has capacity for 10 hours of op- stalled within building are constructed to f
cration following the loss of AC power. The prevent water damage from above. 3

icharger is sized to recharge the battery form a
fully discharged condition in 10 hours while sup- The interconnecting cables consist of a stan-
plying the normal DC loads; dard pair of conductors with cross-linked poly-

ethylene insulation, a static electricity shield .

and an overall sheath of flame and heat i

A handset is located at the same relative posi- resistant PVC (colored yellow). j
tion on each floor, at a conspicuous location in t

the patrol route, at uniform intervals in corri. The circuits from the main paging equipment !

dors and large rooms, close to panels where pos- to each junction box are wired by separate |

sible and at a location least affected by radioac- routes. Wiring is routed in existing cable |

tivity within one area. trays for control cables. Containment !
penetrations X-102 A and B are used for

Paging equipment for outdoor facilities is de- communication cables which are routed to the,

signed to automatically limit the sound volume at communication circuits within containment.
'

night to a level manually set from the operator's'

desk. The manual volume settings can be 10,20, 9.5.2.2.2 Sound-Poured Telephone System for

( comunica#en stah'eni '30 or 40 dB Plant Maintenance and Repair
cordaieng

,

The paging equipment produces an emergency sig- A separate telephone communicanon system us ,

: nal (siren sound) upon actuation of an emergency ing portable sound-powered telephone units will !
,

!

signal pushbutton. be provided. eNL s ency c.ondikovs
Such as o re%w from R53 ,

Box-type speakers are installed in small rooms The commu tion facilities for use during |

jacks and boxes an[e consists of locallterminalPy!plant maintenancwhere reverberations make hearing difficult.
a aus6em main - PS i

Speakers and handsets are installed at the neced with storage for patch cords. TheyNeb 8"' j
f

'

best practical distance from noise sources. HowOortable sound-powered telephones themselves are I5 loaded !
ever, in rooms where noise level increases during out of the ABWR Standard Plant scope.

outsidd.equipment operation, (such as feed water pump
room , diesel generator room etc.), handsets are The system provides communication capability +h4 MCS
enclosed within a sound-proof booth, between 5:_i b the main control roomAa====ge,

-- and field stations,-e+-^- '- '

"- ru'? :9:r or from field statica to ;The speakers are of two different types as de-i

scribed below. Their sound to noise (S/N) ratio field station,f:N "'-- - d r-^'' i

is approximately 3 to 6 dB. ::-- dan nr A h
,

S: Output sound pressure of speaker. An outline of the system is shown in Figure ,

9.5-2. ;

N: Noise level at a place where the speaker is
installed. The communication between stations es-+be- i

m.,;,,u ,u ,,,. -..u.7 r "*;is by means
(1) Horn shaped (Trumpet shaped): Output of 5 to of gortable telephone units and patch cords at

;

15W the-
-- '> i

Q[gpQ'7 ~- .gy ,

(2) Cone shaped (box Type): Output of 3W Terminal * pks are attached to the ::::..iShtkow ,

oycontrol "hnd to local panels an^d racks !
*

(3) Junction Box
where communication links are frequently ;

requiredq fod;e s#wg , cg(([gorkgyg
'

maNWeu a+A. For oPMon :

9.5-2a'

Amendment [
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Tlie portions of the flooder pipe that extend 9.5.12.5 Instrumentation Requirrments
from the steel liner in the lower drywell meet
the requirements of ASME Class 2 pipiag The LDF operates automatically in a passive
components. manner during a severe accident scensrio that

involves a core melt and vessel failure. No
An ANSI B16.5 stainless steel weld. neck flange operator action is required; therefore, no

(or equivalent) is used at the interface between instrumentation is placed upon the system. An
the flooder pipe and the fusible plug valve. The inadvertent opening or seak would be detected by
flooder pipe is made of the same material as the the lower drywell leak detection system and the
blowdown vent pipe or of a stainless steel suppression pool water level instrumentation
material that is compatible for welding to the which would result in plant shutdown.
blowdown vent pipe.

During severe accidents, operation of the LDF
The fusible plug is required to open fully is confirmed by other instrument readings in the

when the outer metal temperature of the valve containment. These instruments include those
reaches 260 C during a severe accident and to which would record the drywell temperature
pass a minimum of 10.5 thee with 375 mm of water reduction and the lowering of suppression pool
above the valve inlet. water level.

A plastic cover on the valve outlet seals the 9.5.13 COL License Information 6
'

valve from the intrusion of meisture that could
cause corrosion of the fusible metal material. 9.5.13.1 Contamination of the DG Combustion

Air IntakeThe pastic cover has a melting point below
130 C and greater than 70 C and is
required to melt completely or offer minimal The COL applicant will take measures to {
resistance to valve opening when the opening restrict contaminating substances frem the plant
temperature is reached. site which may be available to the diesel

generator air intakes. (See Subsection 9.5.8.1). f#*

9.5.12.4 Testing and Inspection Requirements
9.5.13.2 Use of Communication System in

The ability of the LDF to mitigate severe Emergencies
Pediaccidents by passing sufficient water to cover A

edures foryse of the communicationand quench the postulated corium in the drywell Pr 3
is confirmed by PPA analysis (Appendix 19D). syste ,emergencie;,shall be provided by the COL (

applicant. (See Subsection 9.5.2.4). .^:'

MQ b I NQNo testing of the LDF system will be required f
during normal operation. During refueling 9.5.13.3 Ma . nance and Testing Procedure o ,

,

outages, the following surveillcnce would be Communication Equipment -

/required: sy h 5
~

Maintenance d testing procedures for the
(1) During each refuchng outage, verify that plant communicatio shall be provided by the COL g

there is no leakage from the fusible plug applicant. (See Subs ^ection 9.5.2.5) 4
valve flange or outlet when the suppression
pool is at its maximum level. 9.5.13.4 Use of Portable Hand Ught in

Emergency

(2) Once every four refueling outages, lower
sup;aession pool water level or plug the The portable scaled beam battery powered hand

flooder pipe inlet and replace two fusible light (used by the fire brigade and other per-'

plug valves. Test the valves that were sonnel during an emergency to achieve a plant
terroved to confirm their function. 'this shutdown) is out of ABWR standard design scope.
practice follows the precedent set for The COL applicant's design will comply with the
in-service testing of standby liquid control BTP CMEB 9.5-1, position C.5.g(1) and (2). The ([
system (SLCS) explosive valves in earlier COL applicant will supplement this subsection
boiling water reactors. accordingly as applicable.

95-103
Amendmemg
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Due to its importance to plant operation and Junction boxes installed outdoors are made
safety the paging equipment will have an exclu- of stainless plate in accordance with the ,

sive DC power supply with a dedicated battery. outdoor specifications. Junction boxes in-
The battery has capacity for 10 hours of op- stalled within building are constructed to ;

eration following the loss of AC power. The prevent watcr damage from above. j
icharger is sized to recharge the battery form a

fully discharged condition in 10 hours while sup- The interconnecting cables consist of a stan-
plying the normal DC loads. dard pair of conductors with cross-linked poly-

ethylene insulation, a static electricity shield
and an overall sheath of flame and heat

A handset is located at the same relative posi- resistant PVC (colored yellow).
tion on each floor, at a conspicuous locatien in
the patrol route, at uniform intervals in corri- The circuits from the main paging equipment
dors and large rooms, close to panels where pos- to each junction box are wired by separate
sible and at a location least affected by radioac- routes. Wiring is routed in existing cable
tivity within one area. trays for control cables. Containment

penetrations X-102 A and B are used for
Paging equipment for outdoor facilities is de- communication cables which are routed to the

signed to automatically limit the sound volume at communication circuits within containment.
night to a level manually set from the operator's
desk. The manual volume settings can be 10,20, 9.5.2.2.2 Sound-Powmd Telephone System for

30 or 40 dB. Plant Maintenance and Repair

The paging equipment produces an emergency sig- A separate te'ephone communication system us-
nal (siren sound) upon actuation of an emergency ing portable sound-powered telephone units will
signal pushbutton. be provided.

.

Box-type speakers are installed in small rooms The communication facilities for use during
where reverberations make hearing difficult. plant maintenance consists of local terminal

jacks and boxes and a system main communication
Speakers and handsets are installed at the board with storage for patch cords. The

best practical distance from noise sources. How- postable sound-powered telephanes themselves are
ever, in rooms where noise level increases during out of the ABWR Standard Plant scope. (Sw
equipment operation, (such as feed water pump 54Mckem %Ibl71
room , diesel generator room etc.), handsets are The system provides communication capability
enclosed within a sound-proof booth. between boards in the main control room, between

the main control room and field stations, or
The speakers are of two different types as de- from field stations, or from field station to

scribed below. Their sound to noise (S/N) ratio field station during testing and periodic
is approximately 3 to 6 dB. inspection of the plant.

S: Output sound pressure of speaker. An outline of the system is shown in Figure
9.5-2.

N: Noise level at a place where the speaker is
installed. The communication between stations of the

maintenance communication facility is by means

(1) Horn shaped (Trumpet shaped): Output of 5 to of portable telephone units and patch cords at
15W the maintenance communication system board.

(2) Cone shaped (box Type): Output of 3W Terminal jacks are attached to the central
control boards and to local panels and racks

(3) Junction Box
where communication links are frequently
required.

9.5-2a
Amendmen
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, 9.5.13.16 NUREG/CR-0660 Diesel Generator

/ Reliability Recommendations \

i 1

/ Programs shall be developed to address
'

y
NUREG/CR-0660 recommendations regarding training,
preventive maints. nance, and root-cause analysis
of component and system failures.
?c
9.5.14 References

1. Stello, Victor, Jr., Design Requirements
Related To The Evolutionary Advancrd Light
Water Reactors (ALWRS), Policy issue,
SECY-89-013, The Commissioners, United
States Nuclear Regulatory Commission,
January 19, 1989.

2. Cote, Authur E., NFPA Fire Protection
Handbook, National Fire Protection

Association. Sixteenth Edition.

3. Design of Smoke Control Systems for
Buildings, American Society of Heating,
Refrigerating, and Air Conditioning
Engineers, Inc., September 1983.

4 Recommended Practice for Smoke Control
Systems, NFPA 92A, National Fire Protection
Association,1988.

5. Life Safety Code, NFPA 101, National Fire
Protection Association.
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Due to its importance to plant operation and Junction boxes installed outdoors are made - \,

safety the paging equipment will have an exclu- of stainless plate in accordance with the j

sive DC power supply with a dedicated battery. outdoor specifications. Junction boxes in-
The battery has capacity for 10 hours of op- stalled within building are constructed to

3 ,

cration following the loss of AC power. The prevent water damage from above. !
i

charger is sized to recharge the battery form a |
fully discharged condition in 10 hours while sup- The interconnecting cables consist of a stan- !

plying the normal DC loads. dard pair of conductors with cross-linked poly- ;

ethylene insulation, a static electricity shield i
and an overall sheath of flame and heat :

A handset is located at the same relative posi- resistant PVC (:i:f 7:":4 |
4tion on each floor, at a corspicuous location in4

'

the patrol route, at uniform intervals in corri- The circuits from the main paging equipment
dors and large rooms, close to panels where pos- to each junction box are wired by separate
sible and at a location least affected by radioac- routes. Wiring is routed in existing cable I

tivity within one area. trays for control cables. Containment ;

penetrations X-102 A and B are used for '

Paging equipment for outdoor facilities is de- communication cables which are routed to the j

signed to automatically limit the sound volume at communication circuits within containment. >

night to a level manually set from the operator's
desk. The manual volume settings can be 10,20, 9.5.2.2.2 Sound-Powered Telephone System for

30 or 40 dB. Plant Maintenance and Repair [
'

The paging equipment produces an emergency sig. A separate ..: ,'- _ __ communication system us-
nal (siren sound) upon actuation of an emergency ing portable sound powered telephone units will i

signal pushbutton. be provided. 1

'
i

Box-type speakers are installed in small rooms The communication facilities for use during
; ,

where reverberations make hearing difficult. plant maintenance consists of local terminal
'

.,

" jacks and boxes and a system main communication
Speakers and handsets are installed at the board with storage for patch cords. The

best practical distance from noise sources. How- portable sound-powered telephones themselves are .

ever, in rooms where noise level increases during out of the ABWR Standard Plant scope. !

equipment operation, (such as feed water pump
room , diesel generator room etc.), handsets are The system provides communication capability
enclosed within a sound-proof booth, between boards in the main con *rol room, between

the main control room and field stations, ori

The speakers are of two different types as de- from field stations, or from field station to ,

scribed below. Their sound to noise (S/N) ratio field station during testing and periodic
*

is approximately 3 to 6 dB. inspection of the plant.

S: Output sound pressure of speaker. An outline of the system is shown in Figure
9.52.

N: Noise level at a place where the speaker is .

j
.

installed. The communication between stations of the"

maintenance communication facility is by means ';
(1) Horn shaped (Trumpet shaped): Output of 5 to of portable telephone units and patch cords at

15W the maintenance communication system board.'

(2) Cone shaped (box Type): Output of 3W Terminal jacks are attached to the central t
'

! D control boards and to local panels and racks
,

'

G L. i -- where communication links are frequently
required. ,

;

9.5-2a' Amendmen
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9.5.2 Communication Systems a control board, amplifiers, amplifier boards,
48V batte ry, battery chargers, de distribution

The ABWR Standard Plant design provides a tele- board, cables wiring materials, junction boxes
phonic communication system consisting of a power and jacks. The system is a 3 channel,3 umm beg
ac uated paging facility and a separate network split type design with a separate set of amplifi-
of cables and jacks to facilitate use of yound- ers and a distribution board for each branch. A
powered telephones for mamtenance a#repatrggeneral outline of the system is shown in Figure

j

u.wd um>+n * 1 cr e m .is. 9.5 2.
' See Subsection 9.5.13.11 for COL applicant
'information pertaining to criteria for the design Handsets and speakers are installed in places
of plant security system. which are important for plant operation and nec-'

essary for personnel safety @d er: =:- unb
9.5.2.1 Design Bases 'b- u freq"-M including the rooms described

below:
9.5.2.1.1 Power-Actuated Paging System

(1) Main Control Room
The paging system is designed to provide fa-

cilities for mutual communication and simulta- (2) Electrical Equipment room
neous broadcasting in the related buildings of
the plant. (3) Fuel replacement area

9.5.2.1.2 Sound-Powered Telephone System (4) Turbine operation area

The design basis for the sound powered tele- (5) Periphery of control rods hydraulic units
phone system is to provide communication prima-
tily for fuel transfer, testing, calibration, and (6) Feedwater Pump Room
maintenance.

(7) Elevators
9.5.2.2 Description

gg & J(8) Exteriors of plant buildings -

9.5.2.2.1 Paging Facilities b Nd d' Each handset station can be used to ommuni-I*3 'h3
This system provides communication means such ate with any other handset station or the

as M S mutual telephonic comrmnication and / central station of an another unit at the same
simultaneous broadcasting in various select build- f nuclear station.
ings and areas including outdoor locations of a
nuclear power plant unit. The system also per-) One circuit of the handset station is con-
mits merging with 2M epentic ':=[other units nected to a telephone line, thereby, permitting
of the nuclear power station. The system is,pri- a simultaneous broadcasting from a security tele-

arily used for intraplant communication. - a hone unit. In-*4+. o v u i 6. si.us.v

b- ""A '^ 2-fixed-type (as opposed to wireless communication)/ se~':er th: : s..i-- : M ' m
a n m- -' N s"H"2 r d -'N mM-- di;;,b rp g cou.. m..c i.ca durmg plant operat 6ti ,

testing, calibration. start-up and limited emer- *1""+ - 1 m m; vf fo A . vi u.alL

gencies. q "i p- a ' %.a o a J 3. uiaiu s 6u ym.

m p t : r: . . , . ,. . . : .
The paging f::'".ua system is a non-safety

system and, therefore, does not have seismic The system is operated from a 48V battery
mounting requirements. Mounting of system compo- source with a norma! and a spare b ttery charg- g
nents is m' ^r - sr= 9 H: in eg .y. w, ers. The chargers are fed from 34, 4 VAC sta-
and a . eccciden= ^ 'cun d d = gn : J. - .-- tion power supply and a separate IV,120VAC

m p::cien. Sd AAt wtyt bo c. oms e. d power source is used for panel lights and 4/diecQe 4 $ N Mj-M.laEcd aidf receptacles.
The paging facilitier consist of handsets, em &w

speakers, branch boxes, mi- dina m - ka:6,

9.52
Amendmen
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The cable for the ci:::.dc communication fa- @ dependent of the normal plant communicat
cility is unshielded with a flame and heat resis- system) are out of ABWR standard pladsign |3

tance PVC sheath and cross-linked polyethylene in- scope. The COL applicants desig all comply .

sulation. The cables are routed in existing con- with the BTP CMEB 9.5-1,y ' son C.5.g(3) and i
trol voltage level cable trays where available. (4). The COL applic30t'will supplement this j

n: % .;;g ry ,hh tyo- :c:c: :cded subsection aceps<tfogly as applicable. See ,

w e: ck. of ;L 4::.:' _ '!::' Subsect' ( 9.5.13.14 for COL license ,

in a tio n. J
' '-

9.5.2.3 System Operation
I. $ hs4.chens%e J.A.enAltro d

The telephonic communication systems are de- 4 q,g,2,(,.f.
signed to assist the plant personnel during --

preoperational, start-up, testing, maintenance
and4*n*ed emergency conditions. The system pro-
vides easily accessible means of communications
between various intraplant locations and simulta-
neous broadcasting in those locations.

The various equipment involved in syr. tem op-
a _ eration is designed to function in the environ-

rnent where]is located. The power supply for the f*jy'

system is derived from the dedicated batteries,
thus providing a reliable source of power and the

Sc*a d- f 0 * "d g* fg 3N.communication system for up to 10 hours in the

dess wot Age q dec, ply. -The-
event of a loss of plant power sup

weg povy s em c,., -he, opnate. e syd " -
9.5.2.4 Safety Evaluation

Tbc communication system has no safety-related
function as discussed in Section 3.2. However,
see Subsection 9.5.13.2 for COL license
information pertaining to use of the system in
emergencies.

9.4.2.5 Inspection and testing Requirements

The communication systems are conventional and
have a history of successful operation. Routine
use of parts of the system during normal op-
eration ensures availability. Measurernents or
tests requised to guard against long-term dete-
rioration shall be performed on a periodic
basis. See Subsection 9.5.13.3 for COL license
information pertaining to communication equipment
maintenance and testing procedures.

9.5.2.6 Portable and Fixed Emergency
Communication Systems s y 5 < fi.r9 r.cern htt-

The portable cerH~iind { gwg se p.,wg q,g,L C,I
t he fixes _.r me+ communication system

,

93-2b
Amendmen
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(The following is a replacement for current SSAR Section 9.5.2.6)

9.5.2.6 Portable And Fixed Emergency Communication Systems

9.5.2.6.1 Design Basis (Interface Requirement)

The design basis for the portable and fixed emergency voice
communication systems is to provide communication facilities for
normal and emergency plant operations and for plant security.

9.5.2.6.2 System Description (Conceptual Only)

A fixed emergency communication system shall provide reliable
communications between operating areas in the plant and to off-site
locations. The system shall be independent of the other
communication systems and shall include, but not be limited to
commercial telephone, emergency alarms, and/or private branch
exchange (PBX) system. The system shall be compatible with the plant
paging facilities (see subsection 9.5.2.2.1) such that it will
permit a simultaneous broadcasting from a security telephone unit.

A portable communications system such as hand-held portable radio or
equivalent shall be furnished independent of other communications
systems, and be available for use by plant operations and security
personnel during plant normal and emergency conditions.

Design of fixed emergency communication and portable communication
systems shall comply with BTP CMEB 9.5.1, position C.5.g(3) and (4).

9.5.2.6.3 System Operation (Interface Requirements)

The system operation is the same as listed in Subsection 9.5.2.3
except for the discussion on the power supply requirements. The
power supply requirements for these systems shall be specified by
the COL Applicant.

9.5.2.6.4 Safety Evaluation (Interface Requirements)

The system safety evaluation is same as listed in Subsection
9.5.2.4.

9.5.2.6.5 Inspection and Testing Requirements (Interface Requirements)

The system inspection and testing requirements are same as listed in
Subsection 9.5.2.5.

__ ___________ .- - ____---. _ - _ _ _ _ _ _ _ _ - _ _ - _ - _ _ _ . _ _ _ _ _ .
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* '

M. i- !
Pulchhg cord

, fN | .JFJack 2 routes 2 routes 2 routesg f
~m --

3- 3 3o '

3i Tg|*4 I'

O T/B R/B C/8 s/g fuer/s
nn , ;. .. . . .

** I' (|erenchsoul thr*=eng red ,iIl I 4

|
l' I Plug i area and : D

|g ' ' ._ _ _ .._ _|i _ _. _. _ i _. ._. _ _ - 1
lspeak*'l W area) ,m' g'

,

: of piani> ;j
IH*"d"' I ' i

'

11 ' I :do II b 11 I i U
h I !. . . . . . . . . . . - i.Z ! I e' ||,i

II
;

(Reduced sound | IA
i | Portable - - zw l! / r we debg night! l

||e is e I

g j L.quipment '. - _ _ _. ._ _ J L _ - - - - -- - -| time)

L....................................................-....................-.....................-.....................-....................-.....................-...*
(Notes) 1. MDF : Main D6streuting Frame

2. Soed Irwe indcate me edent of A8WR Standard Plant Scope
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