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Agenda

" Purpose

" Plant overview

" Background

" Auxiliary systems (except ventilation systems)

- Design information

- SRP/DSRS information

" Results achieved and path forward
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* Provide sufficient information, section-by-section, for
development of NuScale DSRS for Chapter 9

- Design information-auxiliary systems

- SRP/DSRS information-NRC review guidance for NuScale

Identify need for future DSRS Chapter 9 engagements
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Plant Overview

Containment

Reactor
Vessel
Steam
Generator

Fuel
Below-Ground Control Room
provides enhanced security
and state-of-the-art controls

Each Module is refueled underwater
while the remainder of the plant
produces power
* Refueled once every 24 months
* 10 Day Refueling Target

Each module installed in its own isolated bay
* natural circulation (no reactor coolant

pumps)
* 37 standard 17x17 PWR fuel (half-height)

fuel assemblies
* standard magnetic jack control rod drives
* internal helical coil steam generators

and pressurizer
* 45 MWe net power
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inJReacto~r Module Oeve

Natural convection for cooling
passively safe, driven by gravity, natural
circulation of water over the fuel
no pumps, no need for emergency
generators

Simple and small
* reactor is 1 /2 0th the size of large reactors
" integrated reactor design, no large-break

loss-of-coolant accidents

Steam line

Feedwater line

Containment

-__Reactor vessel

Support trunnion

Steam generator

Nuclear core

Module support
skirt
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NuIcal Poe Trai

Main steam isolation
valves (MSIVs)

Main feedwater isolation
valves (MFIVs)

Control rod drives

Reactor vent valves
(RWs)

Steam header

Decay heat removal heat
exchangers (DHRHXs)

Steam generator tubes

Feed header
Control rods

Reactor recirculation -
valves (RRVs)

F2 PRVs
A Steam

H H

Decay heat removal
isolation valves (DHRIVs)

Containment

- Reactor building pool

Safety relief valves (SRV)
_ Reactor pressure vessel (RPV)

Pressurizer

L

Turbine
Bypass
M

Turbine -Generator

IfI

CodenserCoolers I

, Condensate
PolishersH-

Feedwater

Feedwater Pump Off-the-Shelf

Upper plenum

Steam generator annulus

Hot leg riser

Downcomer

Core

" Each reactor module feeds one T-G train
eliminating single-shaft risk

* Small, simple components support short
simple refueling outages

Lower plenum
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-ai Pln Paaetr

I Plant

I.

Net electrical output

Plant thermal efficiency

Number of power generation units

Nominal plant capacity factor

Up to 540 MW(e)

> 28%

Upto 12

> 90%

I Poe Geeato Unit

* Number of reactors

* Net electrical output

* Steam generator number

• Steam generator type

* Steam cycle

* Turbine throttle conditions

* Steam flow

* Feedwater temperature

One

45 MWe

Two independent tube bundles

Vertical helical tube

Superheated

3.3 MPa (475 psia)

67.5 kg/s (536,200 lb/hr)

1490 C (30 0 ° F)
I *

• Thermal power rating

• Operating pressure

* Fuel

* Refueling interval

160 MWt

12.7 MPa (1850 psia)

U0 2 (< 4.95% U235 enrichment)

24 months
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Containment Design

High pressure containment-enhanced s
" Containment volume sized so that core does not

uncover following a LOCA (prevents fuel heat-up)

* Large water pool keeps containment shell cool and
promotes efficient post-LOCA steam condensation

" Insulating vacuum

- significantly reduces conduction and convection heat
transfer during normal operation

- requires no insulation on reactor vessel. Eliminates
sump screen blockage issue (GSI-191)

- improves LOCA steam condensation rates by
eliminating air

- prevents combustible hydrogen mixture in the unlikely
event of a severe accident (i.e., little or no oxygen)

- reduces corrosion and humidity problems inside
containment

3fety

1**)*')
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FTfjYI Pln [4erview Fatura CircuI7TIIlaion

Reactor hulding pool

Containment

Reactor pressure vessel

OHR heat exchanger

Stear generator

" Natural circulation in the decay heat
removal system (DHRS)

" Natural circulation in the emergency core
cooling system (ECCS)

* Natural circulation in the reactor coolant
system (RCS)

Transient operation
DHRS NC'

Accident operationECCS NC'

Core

RCS HC* Normal operation

* tic natural circulation
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Moul Noma OperatI S io

• Primary side

- natural
circulation

- integral
pressurizer

* Secondary side

- feedwater
plenums

- helical steam
generator

- steam plenums

Main steam line

Pressurizer

Helical coil steam
generator

Main feedwater
line

Hot leg riser

Downcomer

Core

Primary Coolant Flow Path

-L
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Emergency Cor CoolW]1UII. ing. and Conta?. 11inment~
Heat Reoa

• Reactor vent valves
opened on safety signal

• When containment
liquid level is high
enough, reactor
recirculation valves
open

Decay heat removed

- condensing steam on
inside surface of
containment vessel

- convection and
conduction through
liquid and both vessel
walls

Reactor vent valve

Containment

Reactor building pool

Reactor vent valve

Reactor recirculation
valve

Reactor recirculation
valve
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Provde Rfuelng Aces

Provide access for refueling

" move module to refueling bay

• unbolt CNV flange

" remove lower CNV head

* unbolt RPV flange

" move upper RXM to dry dock

" unlatch upper core plate

" remove lower riser assembly

" access fuel
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* May 2012 meeting: Regulatory Gap Analysis

* July 2012 submittal: Gap Analysis Summary Report

* December 2012 meeting: Regulatory Gap Analysis
Results: Regulations Requiring Further Consideration

* May 2013 Federal Register Notice (FRN): mPower
DSRS issued for public comment

* June 2013 meeting: NuScale Design-Specific Review
Standard Development
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DSRS Overview

}}3(a)-(c)
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IR Ovevie

}}3(a)-(c)
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IR Ovevie

}}3(a)-(c)
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Auxiliary Systems

}}3(a)-(c)
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9 Design information

- System function and classification

}}3(a)-(c)
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• Design information

- Design overview

• Shared by all modules (one system)

• Design is similar in material respects to that of typical reactors

> spent fuel pool

> spent fuel storage racks

> new fuel storage racks

> new fuel inspection stand

> spent fuel pool liner and leakage detection system

* New fuel storage and inspection is located adjacent to the spent fuel pool in the
reactor building

" Additional information on fuel handling equipment was provided in the October
4, 2012 presentation slides

- Documents available for audit

}}3(a)-(c)
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* SRP/DSRS information

- Current NuScale assessment

Use SRP Section 9.1.2 with modification

- See "Additional Comments" for Section 9.1.2 to accommodate single
spent fuel pool shared by more than one unit

http://www.nrc..qov/reactors/advanced/mpower/dsrs/ch9.html

- NuScale Gap Analysis use as-is

- Information for NRC development of NuScale DSRS

" New and spent fuel storage design information

" Accommodation for single spent fuel pool shared by more than one
unit

* NuScale Gap Analysis results
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9.. Poe. aipotSytms

}}3(a)-(c)
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1 9.13oo SuportSystem

* Design information
- System function and classification

113(a)-(c)
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9.1.3 Pool Support Systems

* Design information

- Design overview

* Shared by all modules (one set of systems)

}}3(a)-(c)
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9.1.3 Pool Support Systems

}}3(a)-(c)
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9.. Poe. aipotSytms

}}3(a)-(c)
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9.13. Pool SuprtSptm

}}3(a)-(c)
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S 9.e. Poo apprtS stm

}}3(a)-(c)
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9o .3 0So Supor Sysep

}}3(a)-(c)
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9.. Poe. SupotSysapp

}}3(a)-(c)
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* SRP/DSRS information

- Current NuScale assessment

• Use mPower DSRS Section 9.1.3 with modification

- NuScale Gap Analysis remains partially applicable, but is being
revised to reflect additional pool support systems

- Information for NRC development of NuScale DSRS

* Pool support system design information

" NuScale comments on mPower DSRS Section 9.1.3

• NuScale Gap Analysis updates
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9.. Ultm at Heat pin

}}3(a)-(c)
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9..liat Heat pin

}}3(a)-(c)
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9. Uliate aHeat pin

}}3(a)-(c)
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9..liat Heat pin

}}3(a)-(c)
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0 SRP/DSRS information

- Current NuScale assessment

• Use mPower DSRS Section 9.2.5 with modification

- NuScale Gap Analysis is being revised from use as-is to partially
applicable

- Information for NRC development of the NuScale DSRS

* NuScale ultimate heat sink design information

• NuScale comments on mPower DSRS Section 9.2.5

* NuScale Gap Analysis updates
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9.. ahem caa anVou eC trlSs m

}}3(a)-(c)
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9.3. ChmI~ ica[1l an Vl. 'e IumJ¶e] Conro Sys temI(3

* Design information

- System function and classification

}}3(a)-(c)

M
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9.. Chmia an Volm Coto Sse

Design information
- Design overview

" One system per module (12 systems)

" Functions of the CVC system are to

>> purify reactor coolant

>> increase or decrease the boron concentration in the coolant

>> provide makeup and discharge capabilities to account for changes in the
coolant volume

>> supply spray flow to the pressurizer to reduce the reactor coolant system
(RCS) pressure

>> allows for chemical addition to the coolant

{{ }}3(a)-(c)

- Documents available for audit
}}3(a)-(c)
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9.. ahmia an aou eC nrlSse

}}3(a)-(c)
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d SRP/DSRS information

- Current NuScale assessment

0 Use SRP Section 9.3.4 with modification

- NuScale Gap Analysis remains "use with modification"

- Information for NRC development of the NuScale DSRS

* NuScale chemical and volume control system design information

* NuScale Gap Analysis results
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9.. Cotimn Evcato Syse

}}3(a)-(c)
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9.. Cotimn Evcato Syse

* Design information
- Svstem function and classification

}}3(a)-(c)

Design overview
* One system per module (12 systems)
* The containment evacuation system is designed to affect and monitor the

conditions in the containment vessel space. Functions include

}}3(a)-(c)
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9.. Cotimn EvcainSse

0 Documents available for audit

}}3(a)-(c)

}}3(a)-(c)
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SRP/DSRS information

- Current NuScale assessment

• New Section 9.3.6 for NuScale DSRS

- NuScale Gap Analysis

" No assessment, since no SRP section exists specific to this system

" Updated to indicate new NuScale DSRS Section 9.3.6

- Information for NRC development of the NuScale DSRS

* NuScale containment evacuation system design information
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IR Overvie

}}3(a)-(c)
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IR Ovevie

}}3(a)-(c)
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IR Ovevie

}}3(a)-(c)
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9.2.1 Station Service Water System
I

* Design information

- System function and classification

• See site cooling water system design information for Section 9.2.7

- Design overview

* NuScale site cooling water system analogous to the non-essential
portion of a typical service water system

* See site cooling water system design information for Section 9.2.7

- Documents available for audit

* See site cooling water system design information for Section 9.2.7
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9 SRP/DSRS information

Current NuScale assessment

* Use mPower DSRS Section 9.2.1 with modification

NuScale Gap Analysis changing from not applicable to partially
applicable

Information for NRC development of the NuScale DSRS

* NuScale site cooling water system design information

" At NRC request, design information for any other systems the NRC
plans to review using Section 9.2.1

" NuScale comments on mPower DSRS Section 9.2.1

" NuScale Gap Analysis updates
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9.2. Reco0uxlayColnae Sysem

* Design information

- System function and classification

}}3(a)-(c)
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9.2.2 Reactor Auxiliary Cooling Water Systems

* Design information

- Design overview

* Shared by all modules (one system)

" Components include

}}3(a)-(c)
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9.2.2 Reactor Auxiliary Cooling Water Systems

* Design information
- Documents available for audit

}}3(a)-(c)

}}3(a)-(c)
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9.2. Reco Auilar Coln Wae Sytm

* SRP/DSRS information

- Current NuScale assessment

° Use mPower DSRS Section 9.2.2 with modification

- NuScale Gap Analysis remains partially applicable

- Information for NRC development of NuScale DSRS

" NuScale design information for reactor component cooling water
system

* At NRC request, design information for any other systems the NRC
plans to review using Section 9.2.2

• NuScale comments on mPower DSRS Section 9.2.2

* NuScale Gap Analysis updates
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9.. Potbl and SaiayWte ytm

* Design information

- System function and classification

}}3(a)-(c)

- Design overview

* Site system

* Design scope limited for DC application (i.e., conceptual design
information)

- Documents available for audit
}}3(a)-(c)
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* SRP/DSRS information

- Current NuScale assessment

• Use mPower DSRS Section 9.2.4 with modification

- NuScale Gap Analysis is being revised from use as-is to partially
applicable

- Information for NRC development of the NuScale DSRS

* NuScale potable and sanitary water systems design information

* NuScale comments on mPower DSRS Section 9.2.4

* NuScale Gap Analysis updates
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74.t2.6 Cond]eunsaGtIe] Storae [acUitilieII[s

}}3(a)-(c)
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9.. Condnsat Strg Facilitie

* Design information
- System function and classification

}}3(a)-(c)
Design overview

0 One system per module (12 systems)

}}3(a)-(c)

- Documents available for audit

}}3(a)-(c)
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9.2.6?e Co de sae [S Il(: 1(]torae [Facilitie

SRP/DSRS information

- Current NuScale assessment

* Use mPower DSRS Section 9.2.6 with modification

- NuScale Gap Analysis remains "partially applicable"

- Information for NRC development of the NuScale DSRS

" NuScale condensate storage facility design information

" NuScale comments on mPower DSRS Section 9.2.6

• NuScale Gap Analysis updates
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9.2.7 Site Cooling Water System

* Design information

- System function and classification

}}3(a)-(c)

- Design overview

9 Site system

}}3(a)-(c)

- Documents available for audit

}}3(a)-(c)

63
NP-PM-0713-4191-NP

:.., NUSCAILE
'W••POWER TM© 2013 NuScale Power, LLC



SRP/DSRS information

- Current NuScale assessment

* Use NuScale DSRS Section 9.2.1

- NuScale Gap Analysis

" No assessment, since no SRP Section 9.2.7 exists specific to this
system

" To be revised to indicate that NuScale DSRS Section 9.2.1 to be
applied to site cooling water system

- Information for NRC development of the NuScale DSRS

* See slides for Section 9.2.1
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9.. Chle Wate System

* Design information

- System function and classification

}}3(a)-(c)

Design overview

0 Site system

}}3(a)-(c)

- Documents available for audit

}}3(a)-(c)
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* SRP/DSRS information

- Current NuScale assessment

0 Use NuScale DSRS Section 9.2.1 and/or 9.2.2

- NuScale Gap Analysis

" No assessment, since no SRP Section 9.2.8 exists specific to this
system

* Updated to indicate that NuScale DSRS Section 9.2.1 and/or 9.2.2
to be applied to chilled water system

- Information for NRC development of the NuScale DSRS

* See slides for Sections 9.2.1 and 9.2.2
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9.2.9z Balnc of P lan Compone] Cooling WatU~~1h1 ker1

System

* Design information

- System function and classification

}}3(a)-(c)

Design overview

* Shared by six modules (two systems)

}}3(a)-(c)

- Documents available for audit

}}3(a)-(c)
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* SRP/DSRS information

- Current NuScale assessment

* Use NuScale DSRS Section 9.2.1 and/or 9.2.2

- NuScale Gap Analysis

* No assessment, since no SRP Section 9.2.9 exists specific to this
system

Information for NRC development of the NuScale DSRS

0 See slides for Sections 9.2.1 and 9.2.2
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9.2.1 Deinrlie Wate S ystrem

* Design information

- System function and classification

}}3(a)-(c)- Design overview

* Site system

" Typical system design-demineralized water system provides
adequate quality and quantity of demineralized water to plant users

- Documents available for audit

}}3(a)-(c)
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* SRP/DSRS information
- Current NuScale assessment

* Use NuScale DSRS Section 9.2.1 and/or 9.2.2

- NuScale Gap Analysis

* No assessment, since no SRP Section 9.2.10 exists specific to this
system

* To be revised to indicate that NuScale DSRS Section 9.2.1 and/or
9.2.2 to be applied to the demineralized water system

- Information for NRC development of the NuScale DSRS

* See slides for Sections 9.2.1 and 9.2.2
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* Design information
- System function and classification

}}3(a)-(c)

- Design overview
° Site system

* Typical system design-{{

}}3(a)-(c)

- Documents available for audit
{{ }}3(a)-(c)
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9..1 Raw Water an Utlt Water Sysem

* SRP/DSRS information

- Current NuScale assessment

0 Use NuScale DSRS Section 9.2.1 and/or 9.2.2

- NuScale Gap Analysis

* No assessment, since no SRP Section 9.2.11 exists specific to
these systems

* To be revised to indicate that NuScale DSRS Section 9.2.1 and/or
9.2.2 to be applied to the raw water and utility water systems

- Information for NRC development of the NuScale DSRS

• See slides for Sections 9.2.1 and 9.2.2
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9..-958Disl eeatrEnieSupr

* Design information

- System function and classification

}}3(a)-(c)
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eDesign information

}}3(a)-(c)
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9.5.4-9.5.8 Diesel Generator Engine Support
Systems

• Design information
- Design overview

" One set of site systems

" Industry standard system designs

}}3(a)-(c)
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* SRP/DSRS information

- Current NuScale assessment

• Use SRP Sections 9.5.4-9.5.8 with modification

- NuScale Gap Analysis is being revised from not applicable to
partially applicable

" Portions governing safety-related SSCs are not relevant

" Modifications to reflect RTNSS Criterion B

- Information for NRC development of the NuScale DSRS

* NuScale BDG engine support system design information

• NuScale Gap Analysis updates
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9 .1.1 Crtialt Saft ofFe ha dS e tF e

Design information
- System function and classification

}}3(a)-(c)

- Design overview
0 Shared by all modules (one system)

{ Key analysis parameters include }}3(a)-(c)

) New fuel racks-Keff < 0.95 at 95 percent probability and confidence levels. Up to 5
percent enriched fuel.

) Spent fuel racks-Keff < 0.95 with unborated water, capacity for 15 years of operation plus
assemblies for 12 NuScale Power Module cores

- Documents available for audit
}}3(a)-(c)

AW!1:POWIERTM
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w .. r NuitIi[calitySafety of[~ New l and Sent Full
Storag an Hanlin

* SRP/DSRS information

- Current NuScale assessment

0 Use SRP Section 9.1.1 as-is

- NuScale Gap Analysis remains use as-is

- Information for NRC development of the NuScale DSRS

* Not applicable
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Design information

- System function and classification

}}3(a)-(c)

- Design overview

* Shared by all modules (one system)

* Additional system information was provided in the October 4, 2012
presentation

- Documents available for audit

}}3(a)-(c)
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9.. Lih LodHadig Syte

* SRP/DSRS information

- Current NuScale assessment

0 Use SRP Section 9.1.4 as-is (minor changes)

- NuScale Gap Analysis remains use as-is

- Information for NRC development of the NuScale DSRS

* NuScale light load handling system design information
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* Design information

- System function and classification

}}3(a)-(c)

- Design overview

* Shared by all modules (one system)

* Additional system information was provided in the October 4, 2012
presentation

- Documents available for audit

}}3(a)-(c)
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* SRP/DSRS information

- Current NuScale assessment

* Use SRP Section 9.1.5 with modifications

- NuScale Gap Analysis remains use as-is

- Information for NRC development of the NuScale DSRS

* NuScale heavy load handling system design information
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9.. Compresse Ai Syste

* Design information

- System function and classification

}}3(a)-(c)

- Design overview
• Site system

• Typical system design

- Documents available for audit
{{}3(a)-(c)
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1N~ 9 E3. ] Cmprese] Air4 SysteV~i]m

* SRP/DSRS information

- Current NuScale assessment

* Use SRP Section 9.3.1 as-is (minor changes)

- NuScale Gap Analysis remains use as-is

- Information for NRC development of the NuScale DSRS

° NuScale compressed air system design information

* NuScale Gap Analysis results

84 2uPLNUSCALE,
NP-PM-0713-4191-NP ©2013 NuScale Power. LLC 'P;owi1ER•

I



9.3. Proe ss1*~ andlo st-Accide e n s[]*t1 Samll]ing

Design information
- System function and classification

}}3(a)-(c)

- Design overview
* One system per module (12 systems)

" Typical system design-process and post-accident sampling systems

Obtain liquid and gas samples from primary systems for monitoring and
analysis of chemical and radiochemical conditions

}}3(a)-(c)

- Documents available for audit
}}3(a)-(c)
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9.. Proesus*i andlo st-AccO±1ide[n[ *tb S mpling11

SRP/DSRS information

- Current NuScale assessment

* Use mPower DSRS Section 9.3.2 with modification

- NuScale Gap Analysis is being revised from use-as-is to use
with modification

- Information for NRC development of the NuScale DSRS

" NuScale sampling system design information

" NuScale comments on mPower DSRS Section 9.3.2

* NuScale Gap Analysis updates
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9.. Eq im n an Flo Drainage System

Design information

- Svstem function and classification

}}3(a)-(c)

- Design overview

* Site system

" Typical system design-equipment and floor drainage systems
comprise the {{

}}3(a)-(c)

- Documents available for audit
}}3(a)-(c)
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• SRP/DSRS information

- Current NuScale assessment

P Use mPower DSRS Section 9.3.3 with modification

- NuScale Gap Analysis remains use as-is

- Information for NRC development of the NuScale DSRS

* NuScale equipment and floor drainage system design information

* NuScale Gap Analysis results
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9.5.1.1 Fire Protection Program

* Design information

- System function and classification

}}3(a)-(c)

- Design overview
0 Site system

- Documents available for audit

}}3(a)-(c)
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SRP/DSRS information

- Current NuScale assessment

* Use SRP Section 9.5.1.1 with modification

* SRP Section 9.5.1.2 (risk-informed fire protection) not applicable

- NuScale Gap Analysis remains "use with modification"

- Information for NRC development of the NuScale DSRS

" NuScale fire protection design information

" NuScale Gap Analysis results

90 _;*.NUSOA;LE
NP-PM-0713-4191-NP © 2013 NuScale Power, LLC POWERTM



9.5.2 Communication Systems

* Design information

- System function and classification

}}3(a)-(c)

- Design overview

* Site system

- Documents available for audit

}}3(a)-(c)
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9.5.2~S Comuiato SysIl * ~[] Vte(]ms

* SRP/DSRS information

- Current NuScale assessment

* Use mPower DSRS Section 9.5.2 (minor changes)

- NuScale Gap Analysis remains "use with modification"

- Information for NRC development of the NuScale DSRS

" NuScale communication system design information

" NuScale comments on mPower DSRS Section 9.5.2

" NuScale Gap Analysis results
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9.5.3 Lihig Sysml leRv tems
Design information
- System function and classification

}}3(a)-(c)

- Design overview

* Site system

* No design at this time

- Documents available for audit

}}3(a)-(c)

93
NP-PM-0713-4191-NP

.. 9t-N uSCALE.
WPOW ER"M@ 2013 NuScale Power, LLC



0 SRP/DSRS information

- Current NuScale assessment

& Use mPower DSRS Section 9.5.3 (minor changes)

- NuScale Gap Analysis is being revised from use as-is to use with
modification

- Information for NRC development of the NuScale DSRS

* NuScale lighting system design information

• NuScale Gap Analysis results
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0 Provided information for development of NuScale DSRS
for Chapter 9

- design information-auxiliary systems

- SRP/DSRS information-NRC review guidance for NuScale

0 Plan for future auxiliary systems interactions
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