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NRC RAI 14.3-77

DCD Tier 1, Sections 2.4.1 and 2.15.4 should be revised to indicate that valves connecting
IC/PCCS expansion pools with Dryer! Separator Pool and Reactor Well must open to provide 72
hrs of passive cooling capability. Include a figure in Tier 1 showing the configuration of the
IC/PCC expansion pools and the connection to the Dryer/Separator Pool and Reactor Well, and
provide an ITAAC to verify this configuration.

GE Response

A description of the Dryer/Separator Pool and Reactor Well having sufficient volume to provide
makeup water to the IC/PCC expansion pools is included in DCD Tier 1 Section 2.4.1 and
2.15.4. A pool configuration schematic and a description of the valves connecting the pools will
be added to the next revision of the DCD. See attached markup.

An ITAAC has been included to address the valves connecting the IC/PCCS expansion pools
with Dryer/Separator Pool in Tier 1 Table 2.4.1-1 Item 20.

DCD Impact

DCD Tier 1 Section 2.4.1, 2.15.4 and Figure 2.4.1-2 will be revised as noted in the attached
markup.



2.4 CORE COOLING SYSTEMS USED FOR ABNORMAL EVENTS

The following subsections describe the core cooling systems in response to AGOs and
accidents.

2.4.1 Isolation Condenser System

Design Description

Figure 2.4.1-1 shows the Isolation Condenser System (ICS), which removes decay heat
after any reactor isolation during power operations. Decay heat removal limits further
pressure rise and keeps the RPV pressure below the SRV pressure setpoint. It consists of
4 independent trains, each containing a heat exchanger that condenses steam on the tube
side and transfers heat by heating/evaporating water in the IC/PCC pool, which is vented
to the atmosphere.

The ICS initiates automatically on any of the following:

* RPV high pressure following a time delay

* RPV water level below level 2 following a time delay

* RPV water level below level 1

* Loss of power to 2 of 4 reactor feed pumps with the reactor mode switch in RUN

• 2 of 4 MSIVs not fully open with the reactor mode switch in RUN.

To start an IC into operation, a condensate return valve and condensate return bypass
valve are opened, whereupon the standing condensate drains into the reactor and the
steam-water interface in the IC tube bundle moves downward below the lower headers to
a point in the main condensate return line. The operator from the MCR can also initiate
the ICS manually. A fail-open nitrogen piston-operated condensate return bypass valve
opens if the Q-DCIS power is lost.

An in-line vessel is located on the condensate return line, downstream of the nitrogen
motor operated valve. The in-line vessel is located on each ICS train to provide the
additional condensate volume for the RPV.

The ICS is isolated automatically when either a high radiation level in the IC pool area is
detected or excess flow is detected in the steam supply line and condensate return line.

Two normally closed valves connect the Dryer/Separator pool and the IC/PCC expansion
pool. The Dryer/Separator pool and Reactor Well shall be designed to have sufficient
water volume to provide makeup water to the IC/PCC pools for the initial 72 hours of a
LOCA.
As shown in Figure 2.4.1-2, Tthe IC/PCC pool is divided into sub compartments that are
interconnected at their lower ends to provide full use of the water inventory for heat
removal by any IC. The Fuel and Auxiliary Pools Cooling System (FAPCS) perform
Cooling and cleanup of IC/PCC pool water. During IC operation, IC/PCC pool water can
boil, and the steam produced is vented to the atmosphere. This boil-off action of non-
radioactive water is a safe means for removing and rejecting all reactor decay heat.



The IC/PCC pools have an installed capacity that provides at least 72 hours of reactor
decay heat removal capability. The heat rejection process can be continued indefinitely
by replenishing the IC/PCC pool inventory. A safety-related independent FAPCS
makeup line is provided to convey emergency makeup water into the IC/PCC pool, from
either the site Fire Protection System or from piping connections located at grade level in
the reactor yard external to the Reactor Building. This makeup can be accomplished
without any valving changes in the Reactor Building no matter what the prior operating
mode of the FAPCS might have been.

The ICS passively removes sensible and core decay heat from the reactor with minimal
loss of coolant inventory from the reactor, when the normal heat removal system is
unavailable following any of the following events.

* Sudden reactor isolation at power operating conditions

* During station blackout (i.e., unavailability of all AC power)

* Anticipated Transient Without Scram (ATWS)

* Loss of Coolant Accident (LOCA).

The ICs are sized to remove post-reactor isolation decay heat with 3 of 4 ICs operating
and to reduce reactor pressure and temperature to safe shutdown conditions, with
occasional venting of radiolytically generated noncondensable gases to the suppression
pool. Because the heat exchangers (ICs) are independent of plant AC power, they
function whenever normal heat removal systems are unavailable, to maintain reactor
pressure and temperature below limits.

Periodic surveillance testing of the ICS valves can be performed by the control room
operator via manual switches that actuate the isolation valves and the condensate return
valves. The opening and closure of the valves is verified by their status indicators.

The portions of the ICS (including isolation valves), which are located inside the
containment and out to the IC flow restrictors, are designed to ASME Code Section III,
Class 1, Quality Class A. Other portions of the ICS are ASME Code Section III, Class 2,
Quality Class B. The IC/PCC pools are safety-related and Seismic Category I.

Safety Requirements:

The ICS performs the following safety-related functions:

" Automatically limit pressure within the reactor coolant pressure boundary
following any abnormal event that results in containment isolation.

" In event of a LOCA, ICS provides additional liquid inventory upon opening of the
condensate return valves to initiate the system. The ICS also provides an initial
depressurization of the reactor on loss of feedwater flow, such that the ADS can
take place from a lower water level.

" The ICS shall, in conjunction with the water stored in the RPV, conserve
sufficient reactor coolant volume to avoid automatic depressurization caused by
low reactor water level.



" Remove reactor decay heat produced during and following an abnormal event,
which involve reactor scram and containment isolation. The abnormal events
include Station Blackout, Anticipated Transient Without Scram (ATWS) and
LOCA.

" Maintain reactor coolant pressure boundary (RCPB) integrity.

Inspections, Tests, Analyses and Acceptance Criteria

Table 2.4.1-1 provides a definition of the inspections, test and/or analyses, together with
associated acceptance criteria for the Isolation Condenser System.



2.15.4 Passive Containment Cooling System

Design Description

The Passive Containment Cooling System (PCCS), in conjunction with the suppression
pool, maintains the containment within its pressure limits for DBAs such as a LOCA, by
condensing steam from the Drywell atmosphere and returning the condensed liquid to the
Gravity Driven Cooling System (GDCS) pools. The system is entirely passive, with no
moving parts. No action is required for the PCCS to begin operation.

The PCCS consists of six low pressure, independent trains, each containing a steam
condenser (passive containment cooling condenser) that condenses steam on tube side
and transfers heat to water in a large cooling pool (IC/PCC pool) located outside the
primary containment, which is vented to atmosphere.

Each PCCS condenser is located in a subcompartment of the IC/PCC pool. The IC/PCC
pool subcompartments on each side of the reactor building communicate at their lower
ends to enable full use of the collective water inventory, independent of the operational
status of any given PCCS train.

Each train, which is open to the containment, contains a drain line to one of the three
GDCS pool, and a vent discharge line the end of which is submerged in the pressure
suppression pool.

The PCCS loops are driven by the pressure difference created between the containment
drywell and the suppression pool during a LOCA, and as such require no sensing,
control, logic or power actuated devices for operation.

The PCCS is classified as safety-related and Seismic Category I, and designed to ASME
Code Section III, Class 2, Quality Class B.

Together with the suppression pool, the six PCC condensers limit containment pressure
to less than its design pressure. Two normally closed valves connect the Dryer/Separator
pool and the IC/PCC expansion pool. The Dryer/Separator pool and Reactor Well shall
be designed to have sufficient water volume to provide makeup water to the IC/PCC
pools for the initial 72 hours of a LOCA. See Figure 2.4.1-2 for pool configurations.

The PCC condensers are closed-loop extensions of the containment pressure boundary.
Therefore, there are no containment isolation valves and they are always in "ready
standby."

The PCCS can be periodically pressure-tested as part of the overall containment pressure
testing program. The PCC loops can be isolated for individual pressure testing during
maintenance.

During refueling outages, in-service inspection (ISI) of PCC condensers can be
performed, if necessary. Ultrasonic testing of tube-to-heater welds and eddy current
testing of tubes can be done with PCCs in place.

Inspections, Tests, Analyses and Acceptance Criteria

Table 2.15.4-1 provides a definition of the inspections, test and/or analyses, together with
associated acceptance criteria for the Passive Containment Cooling System.
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Figure 2.4.1-2 Pool Configurations


