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MITSUBISHI HEAVY INDUSTRIES, LTD.
16-5, KONAN 2-CHOME, MINATO-KU
TOKYO, JAPAN
August 13, 2013
Document Control Desk
U.S. Nuclear Regulatory Commission
Washington, DC 20555-0001
Attention: Mr. Jeffrey A. Ciocco
Docket No. 52-021
MHI Ref: UAP-HF-13204
Subject:

MHI's Response to US-APWR DCD RAI No. 1043-7175 (SRP 1.5)

Reference: 1)

"Request for Additional Information No. 1043-7175, SRP Section: 1.5 Other Regulatory Considerations, Application Section: Various DCD
Sections" dated July 3, 2013 (ML13184A0896).

With this letter, Mitsubishi Heavy Industries, Ltd. ("MHI") transmits to the U.S. Nuclear
Regulatory Commission ("NRC") a document entitled "Response to Request for Additional
Information No. 1043-7175."
Enclosed is the response to the Question 01.05-4 contained within Reference 1.
This response is being submitted in two versions. Once version (Enclosure 1) includes
certain information, designated pursuant to the Commission guidance as sensitive
unclassified non-safeguards information, referred to as security-related information ("SRI"),
that is to be withheld from public disclosure under 10 C.F.R. § 2.390. The information that is
SRI is identified by brackets. The second version (Enclosure 2) omits the SRI and is suitable
for public disclosure.
In the public version, the SRI is replaced by the designation
"[Security-Related Information - Withheld under 10 CFR 2.390]".
Please contact Mr. Joseph Tapia, General Manager of Licensing Department, Mitsubishi
Nuclear Energy Systems, Inc. if the NRC has questions concerning any aspect of this
submittal. His contact information is provided below.
Sincerely,

Yoshiki Ogata,
Executive Vice President
Mitsubishi Nuclear Energy Systems, Inc.
On behalf of Mitsubishi Heavy Industries, LTD.
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Docket No. 52-021
MHI Ref: UAP-HF-13204

Enclosure 2

UAP-HF-13204
Docket No. 52-021

Response to Request for Additional Information No. 1043-7175

August 2013
(SRI excluded version)

RESPONSE TO REQUEST FOR ADDITIONAL INFORMATION
08/13/2013
US-APWR Design Certification
Mitsubishi Heavy Industries
Docket No. 52-021
RAI NO.:

NO. 1043-7175

SRP SECTION:

01.05 - Other Regulatory Considerations Application
Section: Various DCD Sections

APPLICATION SECTION:

1.5

DATE OF RAI ISSUE:

07103/2013

QUESTION NO. 01.05-4:
In order to comply with the Commission's requirements documented in the Staff
Requirements Memorandum to SECY-12-0025 "Proposed Orders and Requests for
Information in Response to Lessons Learned from Japan's March 11, 2011, Great Tohoku
Earthquake and Tsunami", MHI formally submitted technical report MUAP-13002 Revision 0,
"US-APWR Evaluation and Design Enhancement to Incorporate Lessons Learned from
TEPCO's Fukushima Dai-ichi Nuclear Power Station Accident" to the US-APWR DC docket.
As required by Order EA-12-049, the report describes the guidance and mitigation strategies
to maintain or restore core cooling, containment and SFP cooling capabilities under an
Extended Loss of all ac Power (ELAP) and a simultaneous loss of normal access to the
ultimate heat sink (UHS), following a beyond-design-basis (BDB) external initiating event.
The US-APWR Fukushima mitigation strategies follow a three-phase approach of using the
on-site and off-site equipment toward the beyond-design-basis (BDB) event, as guided by
NEI-12-06. Upon review of this report the staff ask that the applicant address the following
questions.
Spent Fuel Pool Cooling
1. In section 5.1.2.4.2 "Supporting Analyses for Operational Strategy for SFP Cooling" of
USAPWR MAUP-1 3002, on the top of page 38 the following additional imposed
conditions used in your evaluation are listed:
The evaluation of decay heat removal capacity is performed considering both SFP
water sensible and SFP water latent heat capacity
Use ORIGEN for decay heat • Initial heat load is assumed at the maximum during
refueling with full-core offloaded.
Initial SFP temperature is assumed at the maximum during refueling operation, 120 F
Initial SFP water level is assumed at normal water level.
SFP inventory makeup starts when the water level reaches Level 2 defines at
Section 6.7.1 of this Technical Report.
Water inventories
The water inventory above TOP of fuel: 981 m3 (34,600 ft3)
The water inventory below TOP of fuel: 532m3 (18,800 ft3)
Total SFP inventory: 1513m3 (53,400 ft3)
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a. What initial heat load was assumed in the analyses? Provide the basis for the heat
load determination, including the full core offload heat load contribution, the
contribution from previous off loaded fuel in the pool, and the time after shut down
assumed.
b. The design temperature appears to be 140 deg F. Provide a basis for the use of 120
deg F as assumed initial SFP temperature.
c. Provide the basis for using the normal water level as the initial SFP water level.
Include a discussion of the impact that a seismically induced ELAP event would have
on the initial water level due to the failure of non-seismic piping connected to the fuel
pool. Identify the lowest elevation where non-seismic piping is connected to the SFP.
d. In calculations of pool inventory loss how was evaporation accounted for both prior to
the onset (sic) of boiling and after boiling commenced.
2. In the Evaluation Results in Section 5.1.2.4.2 of USAPWR MAUP-1 3002, it is stated that
the "SFP water will not boil until after 5 hrs based on SFP inventory sensible heat
capacity. The USAPWR FSAR Section 9.1.3.3.2 states that "the SFP water volume
allows an approximate 2.5-hour margin prior to an unlikely boiling of SFP water during a
total loss of cooling condition or SBO at full core offloads. " Since recommendation 4.2
addresses an extended SBO explain why the results are less limiting.
3.

In table 5.1.2-4 for the safety function of spent fuel pool cooling in regards to providing
for a vent pathway for steam and condensate from the SFP, for conformance, it indicates
that the doors between the SFP area and the A/B will be opened if necessary as a vent
pathway for steam and condensate from SFP. The pathway described is not one to the
atmosphere. Provide the pathway to the atmosphere that will be made available to
accommodate venting of the SFP area. Also, discuss the impact that venting of the
condensate into the A/B would have on any essential equipment in the A/B building or
any building it communicates with directly or indirectly (through ventilation).

4.

In US-APWR MAUP-13002, it is indicated that a minimum makeup capability of 200 gpm
will available. For the most limiting case heat load, what is the maximum rate of pool
inventory lost due to evaporation and pool boiling?

Turbine-Driven Emergency Feedwater Pump
The main mitigating strategy is dependent upon the continual operation of the TDEFW
pumps which are only capable of feeding the SGs as long as there is sufficient steam
pressure to drive the TDEFW pump turbines. Guidance of NEI 12-06, phase 2 also requires
a baseline capability for reactor core cooling to connect an onsite portable pump for injection
into the SGs in the event that a TDEFW pump fails or when sufficient steam pressure is no
longer available to drive the turbine. On page 35 of USAPWR MAUP-1 3002 it is indicated
that during phase 3, that if the Turbine driven EFW pumps are no longer available, a M/D
EFW pump will be used for RCS cooling.
a. Based on the decay heat generation in the core how long can the TDEFW pump
operation be maintained?
b. How is the use of Flex equipment in Table 5.1.2-1, specifically the "On-site self-powered
portable pump to directly supply water to the SG in a depressurized condition
incorporated into the strategy during the transition and final phase mitigation?
c. How do the self-powered portable pumps provide makeup to the steam generators, what
system piping, is used, how much depressurization of the SG is required.
d. Describe the necessary connectors, including type, and location, and describe how the
portable-pump flow is controlled, also discuss the water source which the portable-pump
draws suction.
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Connections for EFW Pit Makeup
1. In Section 6.8.1. "Connection of EFW Pit Makeup", of USAPWR MAUP-13002 it is
indicated that makeup to the EFW pits may be supplied by the Demineralized water
storage tank (DWST), or an alternate water using an on-site portable pump through a 3"
temporary hose connection tap.
Current classification for the piping section from the connection tap to the EFW pit is nonseismic but is said to be designed to withstand SSE. The portion of the system inside the
reactor building is protected against external events such floods, tornados, hurricanes by
the build structure however the portions of the system outside the RB including is not
protected by the building. Since piping located outside the reactor building and the
connections for the Flex equipment to supply makeup to the EFW pit is relied upon for
mitigation, reasonable protection from the external event is assumed. Discuss provisions
in the design to ensure accessibility of the connection tap and specify the features of the
design that protects the connection from being damaged by BDB external events like,
floods, tornados, hurricanes and extreme winds.
Also, clarify what is meant when it is indicated "piping and valves to withstand the SSE,"
what is the standard this is being constructed to conform with?
2.

In section 6.8.1.2 of USAPWR MAUP-13002, it is stated that "Before water in the EFW
pits depletes, the suction of the T/D EFWP is switched to the demineralized water tank."
The TD/EFW pump suction line as shown in DCD Figure 10.4.9-1, is only routed to take
suction from the bottom of the EFW pit, there does not appear to be a way to take
suction from a different source. The EFW pit makeup lines supply makeup water to the
pool. Clarify what is meant by "the suction of the T/D EFWP is switched to the
demineralized water tank.

ANSWER:
Spent Fuel Pool Cooling
1.a

Initial heat load to the spent fuel pit (SFP) for the operational strategy development is
approx. 5.8x1 07 Btu/h. The basis of the heat load calculation have been described in
Section 5.1.2.4.2 of MUAP-1 3002, except for the previous off-loaded fuel in the pool
and detailed time after shutdown.
Section 5.1.2.4.2 of MUAP-13002 will be revised to add the initial heat load and the
following description to the subsection "Additional imposed conditions" for clarity:
"The total fuel inventory stored in the SFP is assumed to be five half core offloads
prior to the final offload in addition to the final full core off load."
The 3rd bullet of the subsection "Additional imposed conditions" will also be revised to
detail the description about "time after shutdown" as follows:
"Initial heat load is assumed to be its peak, after reactor shutdown when the fuel
offloading is completed, as described in DCD Tier 2 Section 9.1.3.2.2.2."

1 .b

The SFP temperature at the assumed condition (full core offloaded, SFP cooling
function is intact before the event occurs) is 120 0 F, because the SFP cooling and
purification system (SFPCS) is designed to maintain a SFP temperature below 120°F
06.03-114-3

during a full core offload without any failure, assuming a fully-loaded SFP with heat
load from previously discharged spent fuel and the newly offloaded full core. 140'F is
the SFP water temperature in case of any single active failure (excluding accident) as
stated in DCD Tier 2 Section 9.1.3.1. 120'F is selected based on the statement "SFP
cooling system is intact, including attached piping." described as item (3) in Section
3.2.1.6 of NEI 12-06 Revision 0.
1 .c

The cooling portion of the SFPCS is designed to seismic Category I, but the
purification portion is non-seismic. Although the valves that isolate the seismic
Category I portion from the non-seismic portion are powered from a Class 1E ac
power source that is assumed to be operable after SSE, they might not close until
8hrs after the ELAP event. Therefore, the SFP water level could drop to the SFP
pump suction piping bottom level (EL. approx. 830"). However, the normal water level
has been assumed based on the statement "SFP cooling system is intact, including
attached piping." described as item (3) in Section 3.2.1.6 of NEI 12-06 Revision 0.

1 .d

The evaporation occurring before boiling is not accounted for this calculation due to
the fact that the evaporation prior to boiling is much less than that during boiling as
negligible.
MUAP-13002 will be revised to add this description to "Additional imposed conditions"
for clarity.

2.

The MUAP evaluation is less limiting than the DCD Tier 2 Section 9.1.3.3.2
statement because the SFP water temperature at the time when full-core offload is
completed (t=0) for the DCD evaluation is higher than for the MUAP-1 3002
evaluation as explained below.
The time margin described in the DCD Tier 2 Section 9.1.3.3.2 is evaluated based on
the scenario that an accident occurs during full-core offload, and only one cooling
train works since only one Class 1 E EPS is assumed available for the SFP cooling
during the full-core offload performed before the SBO occurs. See Section 6.2 of
MUAP-09014P (RO) "Thermal-Hydraulic Analysis for US-APWR Spent Fuel Racks."
On the other hand, the evaluation in MUAP-13002 assumes that an SBO due to a
BDB external event occurs when transportation of all the fuel assemblies from the
reactor to the SFP is completed and that two operating SFPCS trains and two
operating CS/RHRS trains are intact until that time. This assumption is in line with the
baseline assumption in NEI 12-06 Section 3.2.1.6 that "SFP cooling system is intact".

3.

The US-APWR ventilation systems are designed such that the exhaust, including
steam and condensate from the SFP, are not designed to be directly released to
atmosphere, but to radiation control areas in the A/B and the R/B.
Attachment 1 (sheets 1 through 9) shows the areas within the R/B and the A/B that
could be exposed to steam and/or condensate from the SFP during the assumed
event. This exposure occurs through doors, openings or ventilation ducts (vent
paths) between the SFP area and the A/B and the R/B. The floors in the A/B or the
RIB located at the same elevation as or above the vent paths could be affected by
steam released from the SFP through the vent paths, and the floors below the vent
paths can be affected by condensed steam from the SFP.
Attachment 1 shows that the following essential equipment in the R/B may be
impacted from the condensate:
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-

Charging pump
Charging pump area air handling unit
Refueling water recirculation pump

Therefore, in order to prevent condensate from impacting this equipment, the
ventilation ducts will be arranged during the detailed design stage such that they are
not located directly above this equipment.
No essential equipment is located in the affected areas in the A/B.
A summary of the evaluation will be added to the next revision of MUAP-1 3002.
4.

The maximum rate of pool inventory loss due to evaporation and pool boiling is less
than 125 gpm with the heat load approx. 5.8x1 07 Btu/h, therefore, the capacity of 200
gpm is sufficient for SFP makeup.

Turbine-Driven Emergency Feedwater Pump
a.

The T/D EFW pump that is described in the DCD can be operated for at least 7 days
after the ELAP event occurs, using the steam generated in the SGs for decay heat
removal. The US-APWR strategy assumes that the EFW supply will be switched
from the T/D EFW pump to a motor-driven (M/D) EFW pump after 7 days, depending
upon the steam pressure to the T/D EFW pump.

b.

See item c.

c.

The T/D EFW pump and the M/D EFW pump are used as a primary means to supply
water to the SGs. A self-powered portable pump can also be used as a secondary
means to supply water to the SGs for decay heat removal after phase 3 to maintain
the RCS temperature below 350°F as follows:
-

The blind flange connections are installed downstream of two of four EFW pumps.
Flow control is performed by using emergency feedwater control valves.
The pump is connected to that flange and water source with flexible hose.
The pump takes primary suction from UHS water inventory.
The pump can be used when SG pressure is depressurized below the saturated
pressure of 350'F, which is the RCS temperature maintained during the phase 3.

The requirement for the self-powered portable pump will be added to the next
revision of MUAP-13002.
Connections for EFW Pit Makeup
1.

As it is described in MUAP-1 3002, the connection tap in the EFW pit makeup line for
a portable pump is designed to withstand a SSE. However, the external connection
tap could not be reasonably protected from postulated hurricane or tornado missiles.
Considering this, another connection tap will be added to the makeup line to the
EFW pits inside the R/B. Generally, equipment inside the R/B is protected from
external events such as floods, tornados and hurricanes by the building structure. On
the other hand, since the connection outside of the R/B has an advantage in
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accessibility compared to the connection inside the R/B, the existing connection will
be retained.
The DCD and MUAP-13002 will be revised to add another connection tap to the
makeup line for the EFW pit.
Similarly, a connection tap will be added to one of the two existing SFP diverse
makeup lines inside the R/B to fully ensure protection of a tap from the external
hazards.
The piping and valves from the connection tap to the EFW pit are seismically
analyzed according to the standards described in DCD Chapter 3 for seismic
Category I piping.
2.

DCD Tier 2 Figure 10.4.9-1 shows a direct feedwater line from the demineralized
water storage tank (DWST) to the EFW pumps, but this line is not illustrated in Figure
6.8.1-1 of MUAP-13002. MUAP-13002 will be revised to show the direct feedwater
line from the DWST to the EFW pumps.

Impact on DCD
DCD Tier 2 Subsections 9.1.3.2, 9.1.3.3.2 and 10.4.9.2.1, and Figures 9.1.3-1 and 10.4.9-1
will be revised as shown in Attachment 2 to reflect the changes stated above.
Impact on R-COLA
There is no impact on the R-COLA.
Impact on PRA
There is no impact on the PRA.
Impact on Technical/Topical Report
MUAP-1 3002 will be revised as indicated above at the next revision.
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receipt of a low-level alarm signal from the SFP to the MCR. These losses could be made
up from the following water sources.
The safety-related boric acid water makeup line is provided from the RWSP to the SFP.
This tank contains 4000 ppm boric acid, thereby maintaining the initial boric acid water
concentration in the SFP. The same concentration will be maintained during normal
operations. The RWSP, as a primary water source of water to the SFP, is seismic
category I. The makeup line from the RWSP to the SFP is seismic category I, ASME
Code section III Class 3. The RWSP has a leak detection system whNeIthat alarms in the DCD_12.03MCR and consists of leak detection channels that interface with the RWSP liner and are 12.04-37
5CD_12.03routed throuah the RWSP floor into standpipes between the RWSP and the PCCV.
50
These standpipes are visually inspected during refueling outages as part of the leak
monitoring operational program, in accordance with RG 4.21.
As a backup of the safety-related makeup line, another makeup line is also provided from
the emergency feedwater (EFW) pit to the SFP. The EFW pit, as a backup water source
of the RWSP, is also seismic category I. The backup line from the EFW pit to the SFP is
non-seismic.
A provision is also made to add makeup water to the SFP from the demineralized water
system (DWS). The water source is a non-seismic demineralized water storage tank, and
the makeup line from the water source to the SFP is also non-seismic.
The SFP is isolated from the fu*e ...a.fe refueling canal (integrated structure with the fuel MIC-03-09inspection pit) by a gate. This gate is provided to allow the f'el tFa..f9.refueling canal to 00019
be drained during maintenance of the fuel transfer equipment. The * ...
Fa.nfe
"refueling
canal is drained by transferring the water to the SFP with a fuel .. f....eFrefueling canal
pump. To maintain adequate water level in the SFP, excess pit water is discharged into
the RWSP or the RWSAT with the SFP pump through the system purification loop.
A safety-related makeup source of boric acid water is provided from the RWSP supply
line. Borated refueling water is pumped into the discharge line of the spent fuel cooling
portion.
Two diverse makeup lines and two diverse spray lines from outsidc the bulding, r
installed to establish a flexible means of providing at least 500 gpm of SFP makeup and
at least 200 gpm per spray unit to the SFP using a portable, power independent pump.
The diverse makeup and spray lines are provided as dry-pipes located on opposite
corners of the SFP and designed to withstand a safe shutdown earthquake.

4OCD_01.05-

MIC-03-09-

00011

The two SFP spray lines have connections outside the R/B, and the two SFP diverse
DCD_01.05makeup lines also have connections outside the R/B for accessibility. One of the two SFP 4
diverse makeup lines has another connection inside the R/B for protection from hurricane
or tornado missile.
A portion of the SFP water discharged by the SFP pump is diverted through the
demineralizers and filters in the purification portion of the system and returned to the SFP.
The demineralizers and filters remove particulate and ionic impurities from the SFP water.
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As the SFP cooling process progresses, natural evaporation losses that accompany
temperature fluctuations dependent on the different operating modes are expected to
occur. The SFP stainless steel liner, which is a seismic category I structure, is designed to
withstand perforations due to a dropped fuel assembly and effects of design basis events
previously described, hence leakage is unlikely to occur. Consequently, makeup water
connections shall be required to compensate for the water lost based on the assumed
natural evaporation loss events.
Boiling events in the SFP at any time throughout the life of the plant are not given credit in
the SFPCS design, including fuel assembly misloading or dropping accidents between or
onto fully loaded racks. Criticality issues that may arise from these accidents that
subsequently cause SFP temperature to rise and finally boiling due to increased spent
fuel heat generation rates are precluded from the high boron concentration of the SFP
water maintained at 4000 ppm. The most critical condition that could challenge SFP
integrity is an SBO event (where there is total loss of cooling functions) during a full core
offload and the SFP fully loaded with previously discharged spent fuel. One alternate AC
(AAC) power source is promptly activated within 60 minutes from the onset of SBO where
one train of SFPCS equipment is reactivated to resume SFP cooling, thus precluding
boiling. Furthermore, the SFP water volume allows an approximate 2.5-hour margin prior
to an unlikely boiling of SFP water during a total loss of cooling condition or SBO at full
core offloads. A thermal-hydralulic analysis (9.1.37.-26) of the SFP has been performed DCD_09.01.
02-25
to evaluate the integrity of the SFPCS cooling function
The need for SFP water makeup, therefore, is ultimately based on natural evaporation
losses. Since the quantity of water lost from this event is very small compared to the
evaporation rate necessary to remove decay heat equivalent to 0.3% of rated thermal
power; makeup rates from the different sources discussed hitherto are based on the
latter. The calculated rate is approximately 100 gpm and is assumed to be the most
limiting.
Redundant seismic category I sources are provided for SFP water makeup. The RWSP,
as a primary water source of the SFP, is a seismic category I structure. The RWSP is able
to supply 200 gpm of boric acid water through a seismic makeup line to the SFP. The
EFW pit, which itself is seismic category I, backs up the RWSP through a nonseismic
connection to the SFP with a makeup capacity of 100 gpm. Makeup from the EFW pit is
performed through gravity injection, hence eliminates the need for pumps. The
nonseismic DW tank also has nonseismic connections to the SFP with a makeup capacity
of up to 150 gpm.
Two diverse makeup lines and two diverse spray lines from outside the building are
installed to establish a flexible means of providing at least 500 gpm of SFP makeup and
at least 200 gpm per spray unit to the SFP using a portable power-independent pump.
The diverse makeup and spray lines are provided as dry-pipes located on opposite
corners of the SFP and designed to withstand a safe shutdown earthquake.

MIC-03-0900021

The two SFP spray lines have connections outside the R/B, and the two SFP diverse
makeup lines also have connections outside the R/B for accessibility One of the two SFP
diverse makeup lines has another connection inside the R/B for protection from hurricane
or tornado missile.
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Figure 9.1.3-1
Tier 2

Schematic of Spent Fuel Pit Purification and Cooling System (Cooling Portion)
9.1-68
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operator action in accordance with the additional short-term recommendation "Primary
EFW Water Source Low Level Alarm," of generic recommendations of NUREG-0611 and
NUREG-0635.
The makeup line routed from the demineralized water storage tank to the EFW pit is used
for initial water fill of the EFW pits and to provide makeup water to maintain the water
level in the EFW pits during normal plant operation. The demineralized water storage
tank provides a backup source for EFWS. Due to a sufficient volume of water in the EFW
pits for safe shutdown by keeping the plant at hot standby for 8 hours and performing
plant cooldown to RHR entry condition for 6 hours after accident or transient, this backup
supply is not required to be safety-related. The manual valves from the demineralized
water storage tank to the EFW pumps are normally closed. If the water level of both EFW
pits reaches low-low water level after an accident or transient without stabilizing at MODE
4 condition, the manual isolation valve will be opened by an operator. Before opening the
isolation valve, the operator will verify that the storage tank has adequate water level to
keep sufficient NPSH of the EFW pumps.
The makeup line has a branch line with a coupling outside of the reactor building (R/B)
and a branch line with a coupling inside the R/B for connection to a temporary water
source to cope with a simultaneous loss of all ac power and loss of normal access to the
UHS.

MIC-03-10-0
0002

DCDO1.054

The common suction line from each EFW pit is connected by a tie line with two normally
closed manual valves. When the two EFW pumps taking suction from the same pit are
not available (OLM of one EFW pump and the single failure of other EFW pump), the tie
line connections to EFW pits need to be established. In this case, to prevent depletion of
the water source from one pit, the tie line valves at the EFW pit outlet are required to be
opened within about 8 hours after starting EFW pumps to perform continuous feedwater
supply to the intact SGs. The design parameters of the EFW pit are provided in Table
10.4.9-1.
Because the EFW pits have the water supplied directly from demineralized water storage
tank without deaerating and the inventory water of the pit has direct contact with
atmosphere, the dissolved oxygen level of the pit inventory is not zero, however, because
the design temperature of the EFW pit is 150 Deg F, which is determined to exceed
assumed maximum operating temperature of the EFWS, stress corrosion cracking would
not occur in such low temperature condition even if the level of dissolved oxygen is high,
therefore, the EFW pits have adequate integrity.
Sampling of the EFW pits is performed monthly, and turbidity is ensured to be not over 1
ppm. Any deviation is corrected by utilizing feed and bleed method. Demineralized water
from the demineralized water storage tank (make-up water source) is used for feeding the
water inventory. Complete inspections with the pits drained will be performed periodically
per the ISI program.
E. Emergency feedwater control valves
The normally open motor-operated globe control valves are provided in the EFW pump
discharge lines to each SG for controlling the EFW flow. The control valve pre-set open
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Figure 10.4.9-1
Tier 2

Emergency Feedwater System Piping and Instrumentation Diagram (112)
10.4-110
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