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Enclosure 1

NRC RAI 14.3-91

DCD Tier 1, Table 2.4.1-1, Item 12, lists a test and the associated acceptance criteria for the
capacity of the accumulators for the isolation condenser isolation valves. However, DCD Section
5.4.6 does not clearly describe the basis for the specified capacity, and DCD Tier 1,Table 2.1.2-
2, does not inchlde similar ITAAC regarding the design capability of of the compressed gas
accumulators for the main steam isolation valves and the safety relief valves.

Provide specific ITAAC regarding the capability of each safety-related portion of the
compressed gas systems to perform its safety finction and the design basis for the capability.

GE Response

In revision 3 of the DCD, a description of the ICS accumulators was included to
support ITAAC Item 12. See attached markup.

Previous RAI 5.2-29 requested an update to the ESBWR Nuclear Boiler System Tier 1 DCD
ITAAC Table 2.1.2-2 to ensure consistency with the ABWR DCD. In accordance with the
response to RAI 5.2-29, items #24 and #26 were incorporated into ESBWR DCD Tier 1, Table
2.1.2-2, Rev. 2 to address the closing function of valves, such as the MSIV, and the opening
function of the SRVs. An accumulator is used to assist in closing the MSIV and an accumulator
is used in opening the SRV. These new items #24 and #26 address the tests and analyses that are
applicable in demonstrating the capability of the accumulators in closing the MSIV and opening
the SRV.

DCD Impact

DCD Tier 2, Section 5.4.6.2.2 and Table 3.2-1 was revised as noted in the attached markups.



Table 3.2-1

Classification Summary

Safety Quality QA Seismic
Principal Componentsi Class.2 Location 3 Group 4 Req.5 Category6  Notes

B NUCLEAR STEAM SUPPLY SYSTEMS

B11 Reactor Pressure Vessel System
I Reactor pressure vessel 1 CV A B I
. Reactor vessel appurtenances - reactor I CV A B I

coolant pressure boundary (RCPB)
portions

3. Control Rod Drive (CRD) housing and I CV A B I
in-core housing

4. Control rods 2 CV - B 1
5. Standby Liquid Control (SLC) system 2 CV - B I

header and spargers
6. Reactor vessel support and stabilizer I CV A B I

7. Other safety-related reactor internals, 3 CV B B I
including core support structures
(Subsection 3.9.5)

8. Reactor internals - nonsafety-related N CV - E 11
components (Subsection 3.9.5)

B21 Nuclear Boiler System (NBS)

I. Level instrumentation condensing I CV A B I
chambers

2. Safety relief valves (SRVs) and 1 CV A B I
depressurization valves (DPVs)

3. Safety relief discharge piping (including 3 CV C B I
supports)

I



Table 3.2-1

Classification Summary

Safety Quality QA Seismic

Principal Componentsi Class. 2 Location 3 Group 4 Req.5 Category6  Notes

3. Vent piping and valves (including 2 CV, RB B B I
supports) to suppression pool

4. Electrical modules and cable with safety- 3 CV, RB - B I
related function

5. Pneumatic accumulators 3 CV, RB C B I

C CONTROL AND INSTRUMENT SYSTEMS
Cll Rod Control and Information System N RB, CB - E NS

(RC&IS)

I

C12

1.
2.

3.

4.

5.

Control Rod Drive System (CRD)

CRD primary pressure boundary

CRD internals
Hydraulic control unit

Piping including supports - insert line

High pressure makeup piping including
supports, the check valve, and the
injection valve at the connection to
RWCU/SDC

1
3
2

2

2

CV

CV

RB

CV, RB

RB

A

B

B

B

B

B

B

B

I
I

I

I

I

(8)

CRD piping classification is consistent with
piping to which it connects.

6. Piping and valves with no safety-related
function (pump suction, pump discharge,
drive header, and other piping not part of
hydraulic control unit)

7. CRD water pumps
8. Fine motion drive motor

N RB

N RB

N CV

D E II

D E II

- E II

(7)

2



Attachment for The Response to RAI 14.3-91

DCD Tier 2, Subsection 5.4.6.2.2

5.4.6.2.2 Detailed System Description

The ICS consists of four high-pressure, independent trains, each containing a steam IC as shown
on the ICS schematic (Figure 5.1-3).

Each IC is made of two identical modules (see Table 5.4-1). The units are located in a large

water pool (IC/PCC pool) positioned above, and outside, the ESBWR containment (drywell).

The IC is configured as follows:

* The steam supply line (properly insulated and enclosed in a guard pipe which penetrates
the containment roof slab) is vertical and feeds two horizontal headers through four
branch pipes. Each pipe is provided with a built-in flow limiter, sized to allow natural
circulation operation of the IC at its maximum heat transfer capacity while addressing the
concern of IC breaks downstream of the steam supply pipe. Steam is condensed inside
vertical tubes and condensate is collected in two lower headers. Two pipes, one from
each lower header, take the condensate to the common drain line which vertically
penetrates the containment roof slab.

* A vent line is provided for both upper and lower headers to remove the noncondensable
gases away from the unit, during IC operation. The vent lines are routed to the
containment through a single penetration.

" A purge line is provided to assure that, during normal plant operation (IC system standby
conditions), an excess of noncondensable gases does not accumulate in the IC steam
supply line, thus assuring that the IC tubes are not be blanketed with noncondensables
when the system is first started. The purge line penetrates the containment roof slab.

" Isolation containment valves are provided on the steam supply piping and the condensate
return piping.

" All ICS nitrogen operated valves are located in the steam supply line and condensate
return line. The nitrogen-operated valves are supplied with a pneumatic accumulator to
provide pneumatic pressure for the purpose of assisting in valve closure when both pilots
are energized or in the event of failure of pneumatic supply pressure to the valve
operator. The accumulators are sized to provide sufficient capacity to close the valves
three times.

* Located on the condensate return piping just upstream of the reactor entry point is a loop
seal and a parallel-connected pair of valves: (1) a condensate return valve (nitrogen-
operated, fail as is) and (2) a condensate return bypass valve (nitrogen piston operated,
fail open). Two different valve actuator types are used to ensure open flow path by
eliminating common mode failure. Because the steam supply line valves are normally
open, condensate forms in the IC and develops a level up to the steam distributor, above
the upper headers. To start an IC into operation, the nitrogen motor-operated condensate



return valve and condensate return bypass valves 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 fail-open nitrogen piston-operated condensate return bypass valve opens if the DC
power is lost.

" System controls allow the reactor operator to manually open both of the condensate
return valves at any time.

" Located on the condensate return line, downstream from valve F004 is an in-line vessel.
The inline vessel is located on each ICS train to provide the additional condensate
volume for the RPV. The volume of each vessel is no less than 9m 3. The added
inventory the vessel provides allows use of a single level logic for ECCS initiation and
adjusts the level setpoint to the level that will not fall to or below the Level 1 setpoint
during a Loss of Feedwater or Loss of Preferred Power.

* The Dryer/Separator pool shall be designed to have sufficient water volume to provide
makeup water to the IC/PCCS pools for the initial 72 hours of a LOCA.

" A loop seal at the RPV condensate return nozzle assures that condensate valves do not
have superheated water on one side of the disk and subcooled water on the other side
during normal plant operation, thus affecting leakage during system standby conditions.
Furthermore, the loop seal assures that steam continues to enter the IC preferentially
through the steam riser, irrespective of water level inside the reactor, and does not move
counter-current back up the condensate return line.

During ICS normal operation, noncondensable gases collected in the IC are vented from the IC
top and bottom headers to the suppression pool. Venting is controlled as follows:

* Two normally closed, fail-closed, solenoid-operated lower header vent valves are located
in the vent line from the lower headers. They can be actuated both automatically (when
RPV pressure is high and either of condensate return valves is open) and manually by the
control room operator. Two normally closed, solenoid-operated lower header bypass
vent valves allow the operator to vent noncondensable gases in case of failure of the
automatic lower header vent valves.

* The vent line from the upper headers with two normally closed, fail-closed, solenoid-
operated upper header vent valves is provided to permit opening of this noncondensable
gas flow path by the operator, if necessary.

* All the vent valves are located in vertical pipe run near the top of the containment. The
vent piping is sloped to the suppression pool to prevent accumulation of condensate in the
piping.

During ICS standby operation, discharge of hydrogen excess or air is accomplished by a purge
line that takes a small stream of gas from the top of the isolation condenser and vents it
downstream of the RPV on the main steamline upstream of the MSIVs.

Each IC is located in a subcompartment of the Isolation Condenser/Passive Containment Cooling
(IC/PCC) pool, and all pool subcompartments communicate at their lower ends to enable full
utilization of the collective water inventory, independent of the operational status of any given



IC train. A valve is provided at the bottom of each IC/PCC pool subcompartment that can be
closed so the subcompartment can be emptied of water to allow IC maintenance.

When the heat exchanger goes into operation, the pool water can heat up to about 101°C (214'F)
and start to boil; steam formed, being nonradioactive and having a slight positive pressure
relative to station ambient, vents from the steam space above each IC segment where it is
released to the atmosphere through large-diameter discharge vents.

A moisture separator is installed at the entrance to the discharge vent lines to preclude excessive
moisture carryover.

IC/PCC pool makeup clean water supply for replenishing level during normal plant operation
and level monitoring is provided from the Fuel and Auxiliary Pools Cooling System (FAPCS)
(Subsection 9.1.3).

A safety-related independent FAPCS makeup line is provided to convey emergency makeup
water into the IC/PCC pool, from piping connections located at grade level in the reactor yard
external to the reactor buildings.

Four radiation monitors are provided in the IC/PCC pool steam atmospheric exhaust passages for
each IC train. They are shielded from all radiation sources other than the steam flow in the
exhaust passages for a specific IC train. The radiation monitors are used to detect IC train
leakage outside the containment. Detection of a low-level leak (radiation level above
background - logic 2/4) results in alarms to the operator. At high radiation levels (exceeding site
boundary limits - logic 2/4), isolation of the leaking isolation condenser occurs automatically by
closure of steam supply and condensate return line isolation valves.

Four sets of differential pressure instrumentation are located on the IC steam line and another
four sets on the condensate return line inside the drywell. Detection of excessive flow beyond
operational flow rates in the steam supply line or in the condensate return line (2/4 signals)
results in alarms to the operator, plus automatic isolation of both steam supply and condensate
return lines of the affected IC train.


