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NUCLEAR ENERGY INSTITUTE

Dr. Ronald L. Simard

SENIOR DIRECTOR BUSINESS
SERVICES DEPARTMENT
BUSINESS OPERATIONS DIVISION

February 7, 2003

Mr. James E. Lyons

Director, New Reactor Licensing Project Office
Office of Nuclear Reactor Regulation

U.S. Nuclear Regulatory Commission
Washington, DC 20555-0001

SUBJECT: ESP Plant Parameters Envelope Worksheet
PROJECT NUMBER: 689
Dear Mr. Lyons:

Enclosure 1 provides for NRC pre-application information and feedback the Plant
Parameters Envelope (PPE) Worksheet, Revision 0 (February 2003). An
explanatory preface has been provided with the PPE Worksheet. A companion
document containing PPE definitions is provided as Enclosure 2.

As described in our December 20, 2002, resolution letter on ESP-6 (PPE Approach for
ESP), the PPE Worksheet is a compilation of design parameter information for a
range of reactor designs. It is being used by ESP applicants to facilitate comparison of
design data and identification of bounding parameter values for use in ESP
applications. Neither the PPE Worksheet, nor its companion definition document,

will be provided with or form a part of ESP applications; ESP applications will contain
only those design parameter bounding values and explanatory definitions deemed
necessary by the applicant for a full and complete application.

The technologies reflected in the PPE worksheet are considered representative of
designs that may someday be built. As discussed in our December 20, 2002, letter and
in public meetings with the staff, reference to an ESP based on the PPE approach in
no way limits a combined license applicant to the technologies represented in the PPE
Worksheet. The characteristics of the actual plant design selected for construction by
a COL applicant will be compared with the design parameters and site characteristics
approved in the ESP.

NRC pre-application examination of the PPE Worksheet is intended to enhance
understanding as to the origin of bounding PPE values and how they are selected.
Pre-application examination of this information is also expected to demonstrate that
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bounding PPE values to be included in ESP applications are based on actual nuclear
plant designs and address NRC staff questions regarding the source of the
information used in ESP safety and environmental evaluations.

No NRC technical review of PPE Worksheet or any of the data contained therein is
expected or required as this information will be subject to detailed technical review or
validation in connection with either a design certification or COL proceeding. Not
performing a technical review of design information for ESP is consistent with the
intended focus of ESP on sites, not designs.

Bounding values ultimately reflected in ESP applications will be based on
information available at the time of the application and may differ from that
presented in the enclosures. In addition, bounding values reflected in ESP
applications may include margin or be otherwise revised, at the discretion of the
applicant. While information in the PPE Worksheet is subject to change, the
worksheet is sufficiently mature for purposes of furthering NRC understanding of
the PPE concept and as a basis for further discussion.

The completeness of the PPE worksheet also continues to be assessed to identify
any new design parameters that should be added to support required ESP
evaluations and NRC reviews, or unnecessary parameters that may be removed. In
particular, additions or subtractions to the current scope of design parameters may
be identified in connection with industry review of RS-002, ESP Review Standard,
and finalization of the initial ESP applications.

We would be pleased to address NRC staff questions or comments about the
enclosed PPE Worksheet or to have further discussions of PPE implementation
issues to support development of appropriate PPE guidance for the ESP Review
Standard. We would be especially interested in early feedback from the NRC staff
regarding the completeness of the PPE worksheet parameters to support required
safety and environmental reviews.

If you have any questions about the enclosed PPE Worksheet or the PPE approach
in general, please contact me (202-739-8087 or rls@nei.org) or Russ Bell (202-739-

8087 or rib@nei.org).

rely, -

2414

n Simard
Enclosures

c¢:  Ronaldo V. Jenkins, NRC/NRR
NRC Document Control Desk
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Enclosure 2

PLANT PARAMETER DEFINITIONS (For Use with PPE Worksheet)

Speed

Parameter Units Definition
1.1 Building Characteristics
111 Height Feet The height from finished grade to the top of the tallest power block structure, excluding cooling
towers
112 Foundation Embedment Feet The depth from finished grade to the bottom of the basemat for the most deeply embedded
power block structure.
1.2 Precipitation {for Roof Design)
: f The probable maximum precipitation (PMP) value that can be accommodated by a plant design
121 Maximum Rainfall Rate Incxg‘s;rrer Expressed as maximum precipitation for 1 hour in 1 square mile with a ratio for five minutes to
Inches in {]the 1 hour PMP of 32as found in Natonal Weather Service Publication HMR No 52.
5 minutes
1.2.2 Snow & Ice Load Pounds || The maximum load on structure roofs due to the accumulation of snow and ice that can be
per square |{ accommodated by a plant design
foot
1.3 Safe Shutdown Earthquake (SSE)
131 Design Response Spectra The assumed design response spectra used to establish a plant’s seismic design
132 Peak d Accelerati The maxmum earthquake ground acceleration for which a plant 1s designed, this 1s defined as
eak Ground Acceleration Frgalc:l\g?yof the acceleration which corresponds to the zero penod in the response spectra taken in the free
accel- field at plant grade elevation
eration
133 Time History N/A The plot of earthquake ground motion as a function of ime used to establish a plant’s seismic
design.
134 Capable Tectonic Structures or N/A The assumption made in a plant design about the presence of capable faults or earthquake
Sources sources in the vicinity of the plant site (e g , No fault displacement potential within the
investigative area)
1.4 Site Water Level (Allowable)
i v Design assumption regarding the difference in elevation between finished plant grade and the
141 Maximum Flood (or Tsunami) Feet water level due to the probable maximum flood and probable maximum precipitation (defined in
ANSI/ANS 2 8-1992) used in the plant design
142 Maximum Ground Water Feet Design assumption regarding the difference in elevation between finished plant grade and the
maximum site ground water level used in the plant design
1.5 Soll Properties Deslign Bases
151 Liquefaction N/A Design assumption regarding the presence of potentially hquefying soils at a site (e g, None at
Site-Specific SSE)
152 Mini B t Pound Design assumption regarding the capacity of the competent load-beanng layer required to
inimum Beanng Capactty (Static) pero:;uasre support the loads exerted by plant structures used in the plant design.
foot
163 Minimum Shear Wave Velocity Feet per || The assumed limiting propagation velocity of shear waves through the foundation matenals
second ] used in the plant design
1.6 Tornado (Design Bases)
161 Maximum Pressure Drop Pounds || The design assumption for the decrease in ambient pressure from normal atmosphenc pressure
per square |} due to the passage of the tomado
inch
162 Maximum Rotational Speed Miles per || The design assumption for the component of tornado wind speed due to the rotation within the
hour tornado.
163 Maximum Translational Speed Miles per || The design assumption for the component of tornado wind speed due to the movement of the
hour tornado over the ground.
164 Maximum Wind Speed Miles per || The design assumption for the sum of maximum rotational and maximum translational wind
hour speed components
16.5 Missile Spectra Units as {] The design assumphions regarding missiles that could be ejected either honizontally or vertically
appro- ||fromatomado The spectra identify mass, dimensions and velocity of credible missiles.
priate.
166 Radius of Maximum Rotational Feet The design assumption for distance from the center of the torado at which the maximum

rotational wind speed occurs
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Parameter Units Definition

167 Rate of Pressure Drop Pounds || The assumed design rate at which the pressure drops due to the passage of the tomado.

per square
inch per
second

1.7 Wind

1.7.1 Basic Wind Speed Miles per |} The design wind, or *fastest mile of wind” with a 100-year return period (NUREG-0800, Sections

hour 23 1and 3 3.1) for which the facility 1s designed.

1.7.2 Importance Factors N/A Multiphcation factors (as defined in ANSI A58 1-1982) applied to basic wind speed to develop

the plant design

2. Normal Plant Heat Sink

2.1 Ambient Air Requirements

2.1.1 Normal Shutdown Max Ambient °F Assumption used for the maximum ambient temperature that will be exceeded no more than 1%
Temp (1% Exceedance) of the time, to design plant systems capable of effecting normal shutdown under the assumed

temperature condition

2.1.2 Normal Shutdown Max Wet °F Assumption used for the maximum wet bulb temperature that will be exceeded no more than 1%
Bulb Temp (1% Exceedance) of the time ~ used in design of plant systems that must be capable of effecting normat

shutdown under the assumed temperature condition

2.1.3 Normal Shutdown Min Ambient °F Assumption used for the minimum ambient temperature that will be exceeded no more than 1%
Temp (1% Exceedance) of the time to design of plant systems that must be capable of effecting normal shutdown under

the assumed temperature condition.

2.1.4 RxThemnal Power Max °F Assumption used for the maximum ambient temperature that will never be exceeded — used in
Ambient Temp (0% design of plant systems that must be capable of supporting full power operation under the
Exceedance) assumed temperature condition

2.1.5 Rx Themmal Power Max Wet °F Assumption used for the maximum wet bulb temperature that will never be exceeded ~ used in
Bulb Temp (0% Exceedance) design of plant systems that must be capable of supporting full power operation under the

assumed temperature condition

2.1.6 RxThermal Power Min Ambient °F Assumption used for the minimum ambient temperature that will never be exceeded — used in
Temp (0% Exceedance) design of plant systems that must be capable of supporting full power operation under the

assumed temperature condition

2.2 Blowdown Pond Acreage Acres The land usage required to provide a pond with a capacity to provide holdup for 24 hours of

blowdown water from the plant.
{24 hr blowdown)
2.3 Condenser
231 Max Inlet Temp Condenser/ Heat °F Design assumption for the maximum acceptable circulating water temperature at the inlet to the
Exchanger condenser or cooling water system heat exchanges

232  Condenser/ Heat Exchanger Duty BTU per {|Design value for the waste heat rejected to the circulating water system across the condensers

hour

2.4 Mechanical Draft Cooling Towers

2.5 Natural Draft Cooling Towers

2.7 Ponds

241,251,271 Acres The land required for cooling towers or ponds, including support facilites such as equipment

sheds, basins, canals, or shoreline buffer areas.
Acreage
242,252 °F The difference between the cold water temperature and the ambient wet bulb temperature.
Approach Temperature
243,253, 272 Parts per || The maximum expected concentrations for anticipated constituents in the cooling water systems
milhon || blowdown to the receiving water body
Blowdown Constituents and
Concentrations
244,254,273 Gallons || The normal (and maximum) flow rate of the blowdown stream from the cooling water systems to
per minute |{ the receiving water body for closed system designs
Blowdown Flow Rate
245,255,274 °F The maximum expected blowdown temperature at the point of discharge to the receiving water
bod
Blowdown Temperature Y
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Parameter Units Definition
246,256,215 Number [§The ratio of total dissolved solids in the cooling water blowdown streams to the total dissolved
solids in the makeup water streams
Cycles of Concentration
247,257,276 Gallons |} The expected (and maximum) rate at which water is lost by evaporation from the cooling water
per minute }| systems
Evaporation Rate
248.258 Feet The vertical height above finished grade of either natural draft or mechanical draft cooling
' towers associated with the cooling water systems
Height
249,259,&278 Gallons ]| The expected (and maximum) rate of removal of water from a natural source to replace water
per minute || losses from closed cooling water systems
Makeup Flow Rate
2410,2510 Decaibels {] The maximum expected sound level produced by operation of cooling towers, measured at
1000 feet from the noise source
Noise
2411,2511,2.7.10 °F The temperature difference between the cooling water entering and leaving the towers or ponds
Cooling Tower/Pond Temperature Range
2412,2512,2.7.11 Gallons ] The total cooling water flow rate through the condenser/heat exchangers
per minute
Coaling Water Flow Rate
24.13,2513.277 Gallons |} The expected heat rejection rate to a recetving water body, expressed as flow rate in gallons per
per minute ] minute at a temperature in degrees Fahrenheit
Heat Rejection Rate (blowdown) @ °F
2414,2514,27 12 Gallons [l The expected maximum short-term consumptive use of water by the cooling water systems
i . per minute || (evaporation and dnft losses)
Maximum Consumption of Raw Water
2415,2515,2713 Gallons ]| The expected normal operating consumption of water by the cooling water systems (evaporation
per minute {{ and dnft losses)
Monthly Average Consumption of Raw
Water
2416,2516,279 Gallons || The quantity of water stored in cooling water system impoundments, basins, tanks and/or
d:
Stored Water Volume poncs
2.6 Once-Through Cooling
261 Cooling Water Discharge °F Expected temperature of the cooling water at the exit of the condenser/heat exchangers
Temperature
26.2 Cooling Water Flow Rate Gallons || Total cooling water flow rate through the condenser (also the rate of withdrawal from and retum
per minute || to the water source)
26.3  Cooling Water Temperature Rise °F Temperature rise across the condenser (temperature of water out minus temperature of water
in)
264  Evaporation Rate Gallons {] The expected (and maximum) rate at which water is lost by evaporation from the receiving water
per minute JIbody as a resutt of heating in the condenser.
265  Heat Rejection Rate BTU per |} The expected heat rejection rate to a receiving water body
hour
3. Ultimate Heat Sink
3.1 Ambient Air Requirements
31.1 Maximum Ambient Temperature (0% °F Assumption used for the maximum ambient temperature in designing the UHS system to
Exceedance) provide heat rejection for 30 days under the assumed temperature condition
312 Maximum Wet Bulb Temperature °F Assumption used for the maximum wet bulb temperature in designing the UHS system to
(0% Exceedance) provide heat rejection for 30 days under the assumed temperature condition
313  Mmnimum Ambient Temperature (0% °F Assumption used for the minimum ambient temperature in designing the UHS system to provide
Exceedance) heat rejection for 30 days under the assumed temperature condition.
3.2 CCW Heat Exchanger
321 Maximum Inlet Temp to CCW Heat °F The maximum temperature of safety-related service water at the inlet of the UHS component
Exchanger cooling water heat exchanger.
322 CCW Heat Exchanger Duty BTU per || The heat transferred to the safety-related service water system for rejection fo the environment
hour in UHS heat removal devices.
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Parameter Units Definition
3.3 Mechanical Draft Cooling Towers
3.5 Ponds
331,351 Acres The land required for UHS cooling towers or ponds, including support facilities such as
equipment sheds, basins, canals, or shoreline butfer areas
Acreage
332 °F The difference between the cold water temperature and the ambient wet bulb temperature
Approach Temperature
333,352 Parts per || The maximum expected concentrations for anticipated constituents in the UHS blowdown to the
millton receving water body
Blowdown Constituents and
Concentrations
334.353 Gallons || The normal (and maximum) flow rate of the blowdown stream from the UHS system to receiving
' per minute || Water body for closed system designs
Blowdown Flow Rate
335,354 °F The maximum expected UHS blowdown temperature at the point of discharge to the receiving
water body
Blowdown Temperature
336,355 Number ] The ratio of total dissolved solids in the UHS system blowdown streams to the total dissolved
. solids in the makeup water streams
Cycles of Concentration
337,356 Gallons [} The expected (and maximum) rate at which water is lost by evaporation from the UHS system.
per minute
Evaporation Rate
338 Feet The vertical height above finished grade of mechanical draft cooling towers associated with the
UHS system
Height
339,387 Gallons |} The expected (and maximum) rate of removal of water from a natural source to replace water
per minute || losses from the UHS system
Makeup Flow Rate
3310 Decibels [] The maxymum expected sound leve! produced by operation of mechanical draft UHS cooling
towers, measured at 1000 feet from the noise source
Noise
3311,358 °F The temperature difference between the cooling water entenng and leaving the UHS system
Cooling Tower/Pond Temperature Range
3312,359 Gallons || The total cooling water flow rate through the UHS system
per minute
Cooling Water Flow Rate
3.3.13,3510 Gallons || The expected heat rejection rate to a recetving water body, expressed as flow rate in gallons per
per minute H minute at a temperature in degrees Fahrenheit.
Heat Rejection Rate (blowdown) @ °F
33.14,3511 Gallons [} The expected maximum short-term consumptive use of water by the UHS system (evaporation
per minute |} and dnft losses).
Maximum Consumption of Raw Water
3315,3512 Gallons || The expected normal operating consumption of water by the UHS system (evaporation and dnft
per minute ]| losses)
Monthly Average Consumption of Raw
Water
3316,3513 Gallons |} The quantity of water stored in UHS impoundments, basins, tanks and/or ponds
Stored Water Volume
34 Once-Through Cooling
341 Cooling Water Discharge °F Expected temperature of the cooling water at the exit of the UHS system
Temperature
342  Cooling Water Flow Rate Gallons || Total cooling water flow rate through the UHS (also the rate of withdrawal from and retum to the
per minute || water source)
343  Cooling Water Temperature Rise °F Temperature rise across the heat exchangers cooled by the UHS (temperature of water out
minus temperature of water in).
344  Minimum Essential Flow Rate Gallons || Minimum flow required to maintain required heat removal capacity under design-basis accident
per minute || conditions
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Parameter Units Definition

345  Evaporaton Rate Gallons || The expected (and maximum) rate at which water is lost by evaporation from the UHS a result
per minute ]| of heat rejection from the plant

34.6  Heat Rejection Rate BTU per || The expected heat rejection rate to the UHS.

hour
4. Containment Heat Removal System
{Post-Accldent)
4.1 Amblient Alr Requirements
411 Maximum Ambient Air Temperature °F Assumed maximum ambient temperature used in designing the containment heat removal
(0% Exceedance) system
412  Minimum Ambient Temperature (0% °F Assumed munimum ambient temperature used in designing the containment heat removal
Exceedance) system

5. Potable Water/Sanitary Waste System

5.1 Discharge to Site Water Bodies

511 Flow Rate Galllons || The expected (and maximum) effluent flow rate from the potable and sanitary waste water
per minute || systems to the receiving water body

5.2 Raw Water Requirements

521 Maximum Use Gallons || The maximum short-term rate of withdrawal from the water source for the potable and sanitary
per minute || waste water systems

522 Monthly Average Use Gallons || The average rate of withdrawal from the water source for the potable and sanitary waste water
per minute || systems

6. Demineralized Water System

6.1 Discharge to Site Water Bodies

611 Flow Rate Gallons ]| The expected (and maximum) effluent flow rate from the demineralized system to the receving
per minute || water body

6.2 Raw Water Requirements

621 Maximum Use Gallons |{ The maximurmn short-term rate of withdrawal from the water source for the demineralized water
per minute || system.

622 Monthly Average Use Gallons || The average rate of withdrawal from the water source for the demineralized water system
per minute

7. Fire Protection System

7.1 Raw Water Requirements

711 Maximum Use Gallons || The maximum short-term rate of withdrawal from the water source for the fire protection water
per minute 1] system.

712 Monthly Average Use Gallons || The average rate of withdrawal from the water source for the fire protection water system
per minute

713 Stored Water Volume Gallons || The quantity of water stored in fire protection system impoundments, basins or tanks

8. Miscellaneous Drain

8.1 Discharge to Site Water Bodies

81.1 Flow Rate Gallons ]} The expected (and maximum) effluent flow rate from miscellaneous drains to the receiving water
per minute | body.

9. Unit Vent/Airborne Effluent Release

Point
9.1 Atmospheric Dispersion (CHI/Q)
{Accident)

2911 0-2hr @ EAB Seconds ] The atmosphenc dispersion co-efficients used in the design safety analysis to estmate dose
per meter {] consequences of accident airbome releases

912 0-8hr @ LPZ cubed

915 B8-24hr@LPZ

913 1-4 day @ LPZ

914 4-30 day @ LPZ
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Parameter Units Definition
9.2 Atmospheric Dispersion (CHI/Q) Seconds || The atmospheric dispersion co-efficients used in the safety analysts for the dose consequences
{Annual Average) per meter {]of normal airborne releases
cubed
9.3 Dose Consequences
931 Normal REM The estimated design radiologica! dose consequences due to gaseous releases from normal
operation of the plant.
932 Post-Accident REM The estimated design radiological dose consequences due to gaseous releases from postulated
accidents
933 Severe Accidents See Pending resolution of ESP-12
Definition
column
9.4 Release Point
941 Configuration Honzonta! |] The onentation of the release point discharge flow
or Vertical
942 Elevation (Normal Operation) Feet The elevation above finished grade of the release point for routine operational releases
943 Elevation (Post Accident) Feet The elevation above finished grade of the release point for accident sequence releases.
944  Minimum Distance to Site Boundary Feet The minimum lateral distance from the release point to the site boundary
945 Temperature °F The temperature of the airbome effluent stream at the release pont.
946 Volumetric Flow Rate Standard || The volumetric flow rate of the airbome effluent stream at the release point.
Cubic
Feet per
Minute
9.5 Source Term
9.51 Gaseous (Normal) Cunes per || The annual activity, by isotope, contamed in routine plant arborne effluent streams
year
952 Gaseous (Post-Accident) Curnes The activity, by isotope, contained in post-aceident arbomne effluents.
953 Tntum Curies per ]| The annual activity of tntium contained in routine plant airborne effluent streams
year
10. Liquid Radwaste System
10.1 Dose Consequences
101.1  Nommal REM The estimated design radiological dose consequences due to hiquid effluent releases from
normal operation of the plant.
101.2  Post-Accident REM The estimated design radiological dose consequences due to liquid effluent releases from
postulated accidents
10.2 Release Point
1021 FlowRate Galions || The discharge (including minimum dilution flow, if any) of iquid potentially radioactive effluent
per minute | | streams from plant systems to the receiving water body
10.3 Source Term
1031 Liquid Cunes per || The annual activity, by isotope, contained in routine plant iquid effluent streams
year
1032 Tntum Curies per || The annual activity of tntium contained in routine plant liquid effluent streams
year
11. Solid Radwaste System
111 Acreage
11.1.4  Low Level Radwaste Storage Acres The land usage required to provide onsite storage of low level radioactive wastes
112 Solid Radwaste
11.21  Activity Cunes per || The annual activity, by isotope, contained in solid radicactive wastes generated dunng routine
year plant operations
1122  Princpal Radionuchdes Cunes per || The principal radionuclides contained in solid radioactive wastes generated dunng routine plant
year operations
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Parameter Units Definition
1123 Volume Cubic feet || The expected volume of solid radioactive wastes generated dunng routine plant operations.
per year
12. Spent Fuel Storage
121 Spent Fuel Dry Storage
1211 Acreage Acres The land usage required to provide onsite dry storage of spent fuel for the expected plant
Ifetime, including the fenced off area necessary to provide an acceptable radiation protection
and secunty zone
1212 Mnimum Distance to Nearest Feet The minimum distance from the spent fuel dry storage facility to the nearest residence to ensure
Residence that radiation exposures meet 10CFR72 limitations.
1213  Mimimum Distance to Power Block Feet The minimum distance from spent fue! dry storage facility to the nearest unit power block
necessary to ensure that occupational radiation exposures meet 10CFR20 requirements
1214  Storage Capacity Years The years of plant operation for which spent fuel dry storage should be pronided without taking
credit for capacity in the spent fuel pool
13. Auxiliary Boller System
131 Exhaust Elevation Feet The hetght above finished plant grade at which the flue gas effluents are released to the
environment
13.2 Flue Gas Effluents Pounds |} The expected combustion products and anticipated quantties released to the environment due
per year |lto operation of the auxiliary boilers, diesel engines and gas turbines.
13.3 Fuel Type N/A The type of fuel oil required for proper operation of the auxihary boilers, diesel engines and gas
turbines
134 Heat Input Rate BTU per ]| The average heat input rate due to the penodic operation of the auxiliary boilers.
hour
44. Heating, Ventilation and Air
Conditioning System
14.1 Ambient Air Requirements
14 1.1 Non-safety HVAC max ambient temp °F Assumption used for the maximum ambient temperature that will be exceeded no more than 1%
(1% Exceedance) of the time, to design the non-safety HVAC systems.
14 1.2 Non-safety HVAC min ambient temp °F Assumption used for the minimum ambient temperature that will be exceeded no more than 1%
{1% Exceedance) of the time, to design the non-safety HVAC systems
14 1.3 Safety HVAC max ambient temp °F Assumption used for the maximum ambient temperature that will never be exceeded, to design
{0% Exceedance) the safety-related HVAC systems
14.14 Safety HVAC min ambient temp °F Assumption used for the minimum ambient temperature that will never be exceeded, to design
(0% Exceedance) the safety-related HVAC systems
1415 Vent System max ambient temp (5% °F Assumption used for the maximum ambient temperature that will be exceeded no more than 5%
Exceedance) of the time to design the non-HVAC ventilation systems
14.1.6 Vent System min ambient temp °F Assumption used for the minimum ambient temperature that will be exceeded no more than 5%
(5% Exceedance) of the time to design the non-HVAC ventilation systems
15. Onsite/Offsite Electrical Power System
151 Acreage
1511  Switchyard Acres The land usage required for the high voltage switchyard used to connect the plant to the
transmission gnd
16. Standby Power System .
16.1 Diesel
16 1.1 Diesel Capacity Kilowatts || The capacity of diese! engines used for generation of standby electncal power
1612  Diesel Exhaust Elevation Feet The elevation above finished grade of the release point for standby diesel exhaust releases
16 13 Diesel Flue Gas Effiuents Pounds || The expected combustion products and anticipated quantities released to the environment due
per year ||to operation of the emergency standby diesel generators
1614  Diesel Noise Decibels || The maxemum expected sound leve! produced by operation of diesel engines turbines,
measured at 50 feet from the noise source
1615 Diesel Fuel Type N/A The type of fuel oil required for proper operation of the diesel engines
16.2 Gas-Turbine
16 2.1 Gas-Turbine Capacity Kilowatts || The capacity of gas-turbines used for generation of standby electrical power

January 27, 2003




Parameter Units Definition

1622  Gas-Turbine Exhaust Elevation Feet The elevation above fimshed grade of the release point for standby gas-turbine exhaust
releases

1623  Gas-Turbine Flue Gas Effluents Pounds || The expected combustion products and anticipated quanttties refeased to the environment due

per year |}to operation of the emergency standby gas-turbine generators

1624  Gas-Turbine Noise Decibels || The maximum expected sound level produced by operation of gas-turbines, measured at 50 feet
from the noise source

1625 Gas-Turbine Fuel Type N/A The type of fuel ol required for proper operation of the gas-turbines

17. Plant Characteristics

171 Access Routes

17.11  Heavy Haul Routes Acres The land usage required for permanent heavy haul routes to support normal operations and
refueling

1712  Spent Fuel Cask Weight Tons The weight of the heaviest expected shipment dunng normal plant operations and refueling.

17.2 Acreage Acres The land area required to provide space for plant faciities

1721  Office Facihties

17.22  Parking Lots

1723  Permanent Support Facilities

1724  Power Block

17.25 Protected Area

173 Megawatts Thermal Mega- || The thermal power generated by alt units

watts

17.4 Plant Design Life Years The operational lfe for which the plant i1s designed.

17.5 Plant Population

17561  Operation Persons || The number of people required to operate and mantain the plant

1752 Refueling / Major Maintenance Persons || The additional number of temporary staff required to conduct refueling and major maintenance
activities.

17.6 Station Capacity Factor Percent |} The percentage of tme that a plant is capable of providing power to the grid

18. Construction

18.1 Access Routes

1811 Construction Module Dimensions Feet The maximum expected length, width, and height of the largest construction modules or
components and delivery vehicles to be transported to the site dunng construction

1812  Heaviest Construction Shipment Tons The maximum expected weight of the heaviest construction shipment to the site.

182 Acreage

1821 Laydown Area Acres The land area required to provide space for construction support facilities

1822  Temporary Construction Faciities

18.3 Construction

1831 Noise Decibels || The maximum expected sound level due to construction activities, measured at 50
feet from the noise source

18.4 Plant Population

1841  Construction Persons [|Peak employment dunng plant construction

18.5 Site Preparation Duration Months |} Length of time required to prepare the site for construction
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TABLE 1.4-1

PLANT PARAMETERS ENVELOPE WORKSHEET

Revision 0

2/7/03

I 11 Building Characteristi
111 Heght G 105 ft above plant grade 8151t 1 [134ft6n 177 ft 1 [234 ft above grade
112 Foundation ft-4 in to top of basement :isﬁ-emoboﬁorndbasemf 49 11-2 in from plant grade 1 [32.8 ft 72 ft 1 140 f below grade
Embedment from plant grade 0 bottom of basemat
1.2 Precipitation {for Roof
Design)
12.1 Maximum Rainfall |[19 4 wvhr (6.2 VS min) 19 4 In/tr (6 3 w5 min) 19 4 rvhr (6.3 V5 min) l19 4 Invhr (8.2 in/5 min_) 1 |19 4 kvhr (6 2 /5 min) 19 4 vhr (8.2 V5 min) 2 9.4 b (6.2 1VS miny3
Rate f i 0
122 Snow & Ice Load 75 Yos/sq ft |75 tos/sq ft 1 ) 2t B0 tvsq ft 1 50 ibvsq ft
o Al jﬁ
13 Safe Shutdown
Earthquake (SSE)
13.1 Design Response RG 1 60 Moddfied RG 1 60 Spectra eg Guide 1 60 Reg Guide 1 60 1 Per RG 160 and 1 165 Per RG 1 60 and modsfied CSA 1
Spectra
132 Peak Ground 30 g at plant grade D 30 g at plant grade 0 20 g at basemat (49 in 030g 1 pP30yg 0 30 g at plant grade 1 ot
Acceleration bedment) : .
13.3 Time History SSE Resp Hope SSE Resp Envelope SSE Response anek)peSSE 1 Envelope SSE Envelope SSE (DBE) Response 1 pvelopé SSE Responte Specta
pectra pectra Epem Response Response Spectra Bpectra
134 Capable Tectonic At dsplacemey PNo fault desplacement potential
Structures or x stk Jvithin the investigative area)
Sources
14 Site Water Level "
{Allowable)
141 Maximum Flood (of jt.1t g Piant Design Grade Elevation iTo Grade Level “grad&:@% 1 Plant Grade Elevation 1 1 ft below grade
Tsunaml) geo 5 ey .
142 Maximum Ground|2 ft below plant grade P ft below ptant grade P ft below plant grade 1 R ft below plant grade 1 Faﬂbelmvgradelevel
Water
15 Soil Properties Design
Bases
151 Liquefaction at site from SSE None fNone for site specific SSE None 1 |None at site from SSE None 1
152 Minimum Bearing kot i B 0 ksf ritsf A 1 10 2 ksf 10 ksf 1 15ksf‘
Capacity (Static) | 15 L 5 3
153 Minimum Shear {[1000 fi'sec 1000 fusec 1000 t/sec [1000 ft/sec 1 1000 fi/'sec 1000 f/sec 1
Wave Velocity
16 Tomado (Design Bases
161 Maximum 20psi 2.0 psi 2 0 psi R 0 psi 1 2 0 psl 2.0 psi 1
Pressure Drop
162 Maximum 40 MPH 240 MPH 40 MPH 240 MPH 1 240 MPH 240 MPH 1
Rotational Speed
163 Maximum MPH 50 MPH MPH 0 MPH 1 60 MPH MPH 1
Transtational
Speed
164 Maximum Wind MPH (300 MPH [300 MPH {300 MPH 1 [300 MPH [300 MPH 1
Speed
16.5 Missile Spectra pectrum Aof SRP3.5.1 4 4000 b auto at 105 mph 4000 Ib auto at 105 mph [Spectrum A of SRP 1 ctruny 11 bon o Bpectim Acf SRP3 5.1 4 1 pectrum It from NUREG-0800
horizontal, 74 mph vertical, horizontal, 74 mph vertical 3514 D800 SRE ! 3514
P75 b &-in shot at 105 mph 4 |
horizontal, 74 mph verticat: 1-inj
steel ball at 105 mph \i:
horizontal and verticat
Page 3 of 24
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— PPE Section —
166 Radus of 150 ft
Maximum
Rotational Speed

TABLE 1.4-1

PLANT PARAMETERS ENVELOPE WORKSHEET

Revision 0

Bounding-Composite
Note 1

2/7/03

167 Rate of Pressure

145 MPH

145 MPH

[t 15SR

115SR

Note 2 _

Ambient Air
Requirements

145 MPH

t 15 SR

100 F OB/77 F WB

100 F DB/77 F WB coincident

100 F DB/77 FWB
coincident

100 F D8 77 FWB
coincident

100 F DB/77 F WB concident

F WB non-coincident

60 F WB non-coincident

80 F WB non-coincident

60 F WB non-coincident

[0 F WB non-coincident

Excesd)

| 10F

10 F

HOF

L 10F

2.14 RX Thermal 115 F DB, 80 F coincident
Max Amtrent
Temp (0%
Exceed)

115 F DB/60 F WB concident

115 F DB/B0 F WB
feoincident

115 F D8 80 F WB
coincident

1 115 F DB/80 F wWB
caincident

115 £ DB/B0 F WB coincident

2.15 Rx Thermal Pwr 1 £ WB non coincident
Max Wet Bulb

81 F WB non-coincident

81 F WB non-coincident

81 F WB non-coincident

1 81 F WB non-coincident

81 F WB non-caincident

24 hour blowdown

1 [24 hour blowdown

232

Condenser / Heat
Exchanger Duty

107 E9 BTUWhr

24

Mechanical Draft
Cooling Towers

241 Acreage

242 Approach 15F
Temperature

243 Blowdown
Constituents
Concentrations

Table t 4-2

62

Q

ee Table 14-2

2.4 4 Blowdown Flow gpm (19,500 gpm
Rate )

245 Blowdown
Temperature

PPE Worksheet, Rev. 0, Feb. 2003

5 68 £0 BTUMNe total

100 F

1 100 F (with 10% derate)

M4 31 x E9 BTUN
Woa Note 4

1 6 48 £9 BTUhe
[See Note 3

9 7 E9 BTWib for 2 units

1 1508 E9 8BTUWhr

4 @ ate MWt =
14 x 1078 x E9 BTUMr
Note 5

9 acres total

Note 7

13 5 acres
4% 55 x 5067

1 18 acres

[13F

Table 1 4-2

1 Bee Table 1 42

15 F

See Note 6

1 poOacres

1 [toF

ee Table 1 4-2

1

2

5,250 gpm expected
12,750 gpm total max)

1.

2

P1oF

M4 x 600 gpm = 2400 gpm)|

1 915 expected (4700
) gpm

Page 4 of 24
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TABLE 1.4-1 PLANT PARAMETERS ENVELOPE WORKSHEET Revision 0 27103
PPE Sectlon ABWR PBMR PBMR ACR-700 [ACR-700]  Bounding-Composite Usage Comments
8 Modules Notes Two Units Notes SARER
See See Note 1 Section
Table Table
1413 14-14 —
246 Cycles of 1 M 1 1 4 1 @ 1
Concentration
247 Evaporation Rate |[17,550 {F) expected (19,500 ] 11,100 gpm expected 1 x 2000 gpm = 8000 1 11,745 expected 1 [16,800 gpm expected (18,200 1
ax [F]) gpm : P 15,054 gpm total pm 14,093 max) gpm max)
4 3 maximum
24 8 Height 1 ”'5 1 % T o 1 55 ft 1 1 1 GO ft
249 Makeup?low Rat 1 2,000 7 1,2 [16,350 gpm total expected] 1 [ x 2600 gpm = 10,400 1 15,650 expected 1 ,200 gpm expected (25,100 1 [42,000 gpm
27,804 gpm totat 26,621 max) gpm )
R - ynajamum)
2410 Noise 1 PB5da@1000ft 1 55 dba @ 1000 # 1 p5cba @ 1000R 1 55 doa @) 1000 ft 1 dba @ 1000 ft 1 55 b 5 2
4 s i
24 11 Cooling Tower enser Temp Rise 25 FI 1 R5.2F 1.2 %] 1 POF 1 150 F 1 F 1 reu
Temperatura 2
Range s
2.4 12 Cooling Water ,000 gpm 1 000 1.2 699,000 gpm total 1 | x 6050 ib/sec (174,240 1 260,991 gpm 1 1B00,000 gpm 1 1,200,000 gpm
Flow Rate opm)
2413 Heat Rejection £850 gpm (19,500 Max) @ 1 000 gt 0003 1 15,250 gpm expected 14 x 600 gpm = 2400 gpm 1 3915 expected (4700 1 J6400gpmat 100 F 1 12,000 gpm @ 100 F 49,000 gpm)
Rate (Blowdown 1100 F X 12,750 gpm total max) at K@ 100F max) gpm @ 100F e,
PO1°F
2414 Maxamum 19,500 gpm 1 1,2 [15054 GPM 1 HPx2200gpm 1 26,621 gpm 1 [18,200 gpm 1 50,000 gpm
Consumption of
Raw Water
24 15 Monthly Average {[17,550 gpm 1 1, 2 [11,100 gpm 1 K x2000gpm 1 13,050 gpm 1 |16,800 gpm 1 42,000 gpm
Consumption of
Raw Water
2.4 16 Stored Water 12,975,000 gal 1 4.000,000 pat s 1 10,500,000 gal 1 Not specfied 15,220,000 gal 1 11,800,000 gat 1 14,000,000 gal
Volume % &
2.5 Natural Draft Cooling NA ISee Note 6
Towers
251 Acreage acres 1 | 6 acres without basins 1 134, total (Wi 3, 1 NA 14 acres 1 PpSacres 1 [34 5 acres total (mith 3 X 2.75
D&t TEOCHR, jacres per reactor basin, 8.25
3 & 4ol ke hcres total for basins)
252 Approach 15 F 1 5 1 1 NA 1 [5F 1 10 F
Temperature e
253 Blowdown  Tabtet 4.21 % 1 35 1 Note 7 1 NA {4 gl 1 1 4 1 Table 1 4-2
Constituents and g ’
Concentrations i 3
2.5.4 Blowdown Flow expected (19,500 {F] 1 B2 i 49,0001 1,2 5,250 gpm total expected 1 NA 176 gpm expected 1 gpm expected (18,200 1 12,000 gpm (49,000 gpm max)
Rate ) oprmt 12,750 gpm maxdmum) 5011 gpm max) max)
255 Blowdown : i 1 v 1,2 PI°F 1t NA 1 1 100 F
Temperature
256 Cycles of 1 g 1 1 NA - 1 o 1 4
Concentration ¢
257 Evaporation Rate || 17,550 gpm expected 1 ! 11,100 gpm totat expected] 1 NA 15,659 gpm (18,791 1 [16,800 gpm expected (18,200 1 [30,000 gpm
19,500 max) gpm X 15,054 gpm maximum) max} ppm max)
258 Height 1 ft 1 1 NA 490 ft 1 p50ft 1 pSoft
259 Makeup Flow Rats ,400 expected (39,000 1 1.2 [16,350 gpﬁ\ total expected] 1 [NA 19,835 expected 1 [3,200 gpm expected (25,100 1 42,000 gpm
F] max) gpm 27,804 gpm maximum) b3,720 max) gpm Jmax)
2510 Nowse % 1 y 1 2 : 1 NA ‘dha 1 1 5 dba @ 1000
2511 Cooling Tower efTervn‘pRlSGZSF' 1 5.2F 1.2 1 NA 150 F 1 PSF 1 3°F
Temperature
Range -
2.5 12 Cooling Water ,000 gpm 1 » 1 93,000 gpm 1 [260,931 gpm 1 |B00,000 gpm 1 [1,200,000 gpm
Flow rate 4
2.5 13 Heat Rejection 5850 gpm (19,500 Max ) @| 1 12.000 fpay no 1 5,250 gpm total expected NA 4176 opm expected 1 B400gpmat 100F 1 [12,000 gpm nom, 49,000 gpm
Rate (Blowdown]|100F 24 12,750 gpm maximum) at FSOngmmx)@ hax@ 100F
01°F [100F
25 14 Maxdmum 19,500 gpm 1 000:9 1,2 [15054gpm 1 NA (33,720 gpm 1 [18,200 gpm 1 60,000 gpm
Consumption of
Raw Water
Page 5 of 24
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TABLE 1.4-1 PLANT PARAMETERS ENVELOPE WORKSHEET Revision 0 2/7/03
PPE Section ABWR ABWR AP-1000 AP-1000 iRIS IRIS GT-MHR GT-MHR| PBMR PBMR ACR-700 [ACR-700] Bounding-Composite Usage Comments
One Unit Notes Two Units Notes Three Units Notes 4 Modules Notes 8 Modules Notes Two Units Notes SAR/ER
See See Ses See See See Note 1 Section
Table Table Table Table Table Table
149 1410 1491 — 14-12 14-13 14-14
2515 Monthly Average ||17,550 gpm 1 i 1.2 11,100 gpm 1 NA - 16,964 gpm 1 16,800 gpm 1 [42,000 gpm
Consumption of
Raw Water : S A
25.16 Stored Water 5000 ot 1 11,000,000 gat 1 10,500,000 gal 1 NA 5,220,000 gal 1 |11,800,000 gal 1 12,975,000 gat
Volume AR s 2
2.6 Once-Through Cooling timate ISee Note 6
261 Cooling Water 118 F 1 B8F 110°F 1 1 (118 F 1 [13F 1 127 F
Discharge
Temperature Srubin o,
26.2 Cooling Water 200,000 op 1 [,700,000 gpm 1 699,000 gpm 1 x 12,100 b/sec 1 724,974 gpm 1 1,140,000 gpm 1 1,700,000 gpm
Flow Rate 3 =348,480 gpm
263 Cooling Water 18 F t [18F 1 0 F 1 1 18 F 1 [18F 1 PTF
Temperature Ris SR o5
26.4 Evaporation Rate 19,300 [Flexpected (10,700 1 15,500 gpm totat expected 2 B x1250 gpm = 5000 1 65162 gpm 1 gpm expected (10,700 1 2
F] max) gpm k7,527 gpm maximum) bpm bom max) & i
265 Heat Rejection 10 7 E9 BTUhr 1 1 B 68 E9 BTWhr 1 x312MW=4x1064 1 B5E9BTUMNr foractive] 1 197 E9 BTWhr normal 1 1552 E9 BTU} based on
Rate W BTUMNr coofing sys j4500 mw
2.7 Ponds [See Note 6
271 Acreage BCreS W S o 1 [R600 acres w/o spray 2 1,200 acres 1 NA 1 NA [3000 acres w/o sprays
272 Blowdown A4:25 2 1 2 Note 7 1 NA 1 pNA [See Table 1 4-2
Constituents and
Cor 1S
273 Blowdown Flow 850 expected (19,500 1 00 gpen { Max 45 2 1 NA 1 NA 12,000 gpm ( Max 49,000 gpm)
Rate ) gpm
274 Blowdown 1 2 1 NA 1 NA [100 F
Temperature s
275 Cycles of 4 ? 1 2 1 NA 1 NA o
Concentration ¢ 2 ;
276 Evaporation Rate |117,550 [F) expected (19,500 1 E¢fim as; 2 1 NA 11,745 expected 1 NA [30,000 gpm
F] max) gpm 0000 Ghm 3 14,093 max) gpm
277 Heat Rejection 5,850 expected (19,500 1 {12,000 gpm norm, 49,000 gpm 2 NA 3915 gpm expected 1 MNA 12,000 gpm norm, 49,000 gpm
Rate (Blowdown } gpm @ 100F @100F 4698 max) @ 100F Jnax @ 100F
2.7 8 Makeup Fiow Rat ,400 (F) expected (39,000 1 : 2 t NA 15,659 expected 1 NA 142,000 gpm
F] max) gpm 26,621 max) gpm
279 Stored Water 7 i 1 |128E9gat 2 57 E9 gat 1 NA 5.26 E9 gal 1 NA 14 7 E9 gal
Volume
2710 Cooling pond NA 50 F 1 NA iCondenser Temp Rise 25 F
Temperature
Range
2.7 11 Cooling Water INA 060,991 gpm 1 MA 1,200,000 gpm
Flow Rate
NA Fe.sm gpm, 18,635 1 NA 61,000 gpm
ipm without spray
NA 16,964 gpm , 11,675 1T NA 142,000 gpm
lgpm without sprays
Fee Note @ |

1
ﬁ'F

1 115 F DB, 80 F WB Coincident

1T NA ek 1 61 F WB (non-coincident)
313 Minmum Ambrent T NA 7 ) T A T ja0F
Temp (0%
Exceedance
32 CCW Heat Exchanger
Page 6 of 24
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.
TABLE 1.4-1 PLANT PARAMETERS ENVELOPE WORKSHEET Revision 0 27103
PPE Section ABWR ABWR AP-1000 AP-1000 IRIS IRIS GT-MHR GT-MHR PBMR
One Unit Notes Two Units Notes Three Units Notes 4 Modules Notes 8 Modules
See See See See
Table Table Table Table
148 —_ 1410 14-11 14-12
1 NA B5°F to 105°F depending 1 [SCSar blast 1 NA ¥ e 95 F
i Somi jon site conditions
<y i o ¥ b
3.2.2 CCW (RCW) Heat[{114 4 {413 4SDIESBTUN| 1 NA 74 1 Not specffied NA 112 6 E6 BTWhr normak (365 4 225 E6 BTUN
B Lol e 5 £6 BTWhr max) 411 4E6 BTUMN (SD)
3.3 Mechanical Draft INA Note 8 NA
Cooling Towers
3.3.1 Acreage 1 NA NA 1 NA NA 0 5 acre [5ee Note 9
3.3.2 Approach 1 NA t NA INA 10 F
Temperature
3.33 Blowdown 1 NA 1 NA NA % 3 ee Table 14-2 Note @
Constituents and
Concentrations
3.3 4 Blowdown Flow 1 NA INA NA 100 expected (700 max) gpm e Note 9
Rate
335 Blowdown 1 NA t NA NA 5 F ee Note 9
Temperature
3.36 Cycles of X 3 1 NA 1 NA NA B % i 4 Note 9
Concentration %2 :
3.37 Evaporation Rate |[250 expected inax) 1 NA i 1 NA NA expected (0 o1ax) gpm [450 gpm (700 max) ee Note 9
3.38 Height & o 1 MNA 1 [<43ft 1 NA 60 ft FeeNoteQ
339 Makeup Flow Rat expected (1400.:max) 1T 7 A P p 1 MA NA expected ) gpm 450 gpm (1400 max) ISee Note 9
pm
3.310 Noise oy 1 NA 5o 1 1 NA 5% X 55 dba @ 1000 [See Note 9
33.11 Cooing Tower | 16 Eiien Eroed 1 A DrF T NA A 6F
Temperature
Range i
3.3 12 Cooling Water 0,125 gDm 10 2 NA 21,000 gpm 1 NA NA 5,800 gpm expected (46,300 26,125 gpm nonmal
Flow rate 0 max) 52,250 gpm shutdown
pote 11
1 NA NA NA 100 expected (700 max) gpm @
O5SF
1 NA Not specified 1 NA NA 700 gpm
3.3 15 Monthly Average ¥1 1 NA 1 NA NA 450 gpm
Consumption of [} g
Raw Water § $
33.18 Stored Water i 1 NA 10,500,000 gal 1 pNA NA fo 6E6gal
Volume i B
34 Once-Through Cooling NA Note 8 NA
3.4 1 Cooling Water e 1 NA 1 NA NA 111 F 120 F
Discharge
T
342 Cooling Water of 2 NA 121,000 gpm 1 NA NA 26,800 gpm expected (48,300 26,125 gpm nommal, { 52,250
Flow Rate gpm max) ppm shutdown
3.4 3 Cooling Water 1 NA ROF 1 NA NA 16 F PSF Note 9
Temperature Ris
344 Minimum Essential [34,85( 20 Msins] 2 NA 12,000 gpm 2 NA NA (31,000 gpm [34,850 gpm (2 of 3 divisions in ISee Note 9
Flow Rate o with operation with 2 pumps nmning in
; 3 each division)
3.4 5 Evaporation Rate |}150 expected (400max) 1 & o 2 NA NA 150 expected (408:max) gpm P25 estimated (400 max) gpm [See Note @
pm
346 Heat Rejection 114 4 {4134 €6 btuhr 1 PNA ) 1 NA NA 112.2 £6 nommal (365 £6 max) 225 E6 btuhr [See Note 9
Rate Htuhe 411 4E6 btuhr
Page 7 of 24
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TABLE 1.4-1 PLANT PARAMETERS ENVELOPE WORKSHEET Revision 0 2/7/03

PPE Section ABWR ABWR APAC00 | AP-1000 RIS RIS GT-MHR GT-MHR PBMR PBMR ACR-700 Bounding-Composite
One Unit Notes Two Units Notes Three Units Notes 4 Modules Notes 8 Modules Notes Two Units Notes
See See See See See See Note 1
Table Table Table Table Table Table
149 1410 | 14-11 14-12 14.13 | 1414
NA [~ Note 6 A [
res (70 Epea) 1 NA PS5 acres 1 NA NA NA 60 acres (no spray)
1 MNA Note 7 1 NA A A Fl'able 142
1 NA Limited blowdown requiredd ¢ INA NA INA 100 expected (700 max) gpm
during shitdown
3.54 Blowdown By wiwpitied 1 NA 1 NA NA NA [BSF
Temperature :
355 Cydlesof i g 1 NA 1 NA NA INA M
Concentration :
356 Evaporation Rate [R50 expected (7O 10a%) 1 NA 1 NA NA INA 450 (700 max) gpm
pm
" 357 Makeup Flow Rat ‘expected 1 pNA R 1 NA NA NA 450 (1400 max) gpm
3.58 Cooling Pond 1 NA 1 NA NA NA 25 F
Temperature :
Range A & e T
3.59 Cooling Water 26,1251 ‘ ] 3 1 NA 21,000 gpm 1 NA NA NA 8,125 gpm normal,
Flow Rate ) 50 gpm shutdown.
e 11
35.10 Heat Rejection 1 pNA INA INA NA I}@Ongmnormal(ZOngmmx)
Rate (Blowdown) S 95F
3511 Maximum 00 {500 W/l 1 NA PNot specified 1 NA NA A [700 gpm (500 wio spray)
Consumption of
Raw Water
1 NA 1 NA NA NA 450 gpm
umption of
Raw Water
3.5 13 Stored Water NA NA NA 196,000,000 galtons
Volume
NA 1 MNA 115 F OB/80 F WB
4 1 2 Minimum Ambient INA 1 NA 140 F
Temperature (0%
1 11 expected gpm t 7 expected, 50 gpm max. 1 50 gpm expected (198 max gpm)
52 Raw Water
Requirements
521 Maxdmum Use 5.4 My fronv AR i 3 B9 gpm 2 [105gpm 1 [10gpm 1 [37759pd (17 gpm) 1 120 gpm max 1 [198gpm
522 Monthly Average 25% of max = 50 gpm 4 pogpm 2 gpm 1 Ppopm 1 710,000 gal/month (16 4] 1 ¢ 1 20 gpm
Use GE Email) ppm) e 3
O — e —
Page 8 of 24
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TABLE 1.4-1 PLANT PARAMETERS ENVELOPE WORKSHEET Revision 0 2/7/03
PPE Section ABWR ABWR AP-1000 AP-1000 RIS RIS GT-MHR GT-MHR PBMR PBMR ACR-700 CR-7 Bounding-Composite Usage Comments
One Unit Notes Two Units Notes Three Units Notes 4 Modules Notes 8 Modules Notes Two Units Notes SAR/ER
See See See See See See Note 1 Section
Table Table Table Table Table Table
149 14-10 - 1411 14-12 14-13 14-14
M— _ _ 1
6.1 Discharge to Site Wat
Bodles
611 FlowRate expected (135 max)gpm| 1,5 50 gpm expected, (140 max) 1 75 gom 2 [10gpm 1 Includedin 5.1 1
6.2 Raw Water
Raquirements
6.2.1 Maxmum Use | gpm 1,5 K00 gpm 1 [600gpm 2 pogpm 1 PBopm
6.2.2 Monthly Average II1Sngm 1,5 [150gpm 1 [R25¢pm 2 PROgpm 1 PBopm
Use
S S TR
7.4 Raw Water
Requirements
7.1 1 Maximum Use 5 gpm 1 p25¢gpm 1 gom 1 p70gpm 1 B35 55 1 625 gpm 1  [B35gpm
a i %
7 12 Monthly Average gpm 1 000 % 1 5 gpm 1t [pgpm 1 pgpm 1 jogpm 1 [450,000 gavmo (10 gpm})
Use
7 13 Stored Water ,000 gat 1 Of 1 775,000 gat 1 500,000 gal 1 600,000 gal 1 1,550,000 gal
Volume %
presssse | ] [ [ 1 1 [ [ |
5 expected (50 max) gpm 1 50 (100 max) gpm 1 75 ot Yot | OeTY 1 NA Inctudedin 5.1 1 1 F5emec1ed509pmmx. 1 |75 gpm total (150 gpm madimum)
=05mi [EAB =0 5mi EAB =0 5mi, EAB =0.25mi. FAB =025mi =03m. 1
Dispersion (x/Q} =2mi LPZ=2mi LPZ=2ml LPZ=025mi }PZ=025mi L PZ=2mi.
{Actident) _
911 0-2ir @ EAB [1 37E-03 sec/m’ 1 BB ; 1,4 [t 0E-03 sechm’ 1 [1.206-03 se/m® 1 1120603 sem’ 1 [1 OE-03 secim’ 1 [B.10E-04 secm’
18E-03 sec/m®
to meet 10CFR100
imits)
912 08hr @LPZ 1 56E-04 sec/m” 1 4 1,4 & % 1 |[1.20E-03 sec/m’ 1 (1 20E-03 sec/m® t [t 30E-04 sec/m3 1 1 35E-04 sec/m’
913 8A4hr@LPZ 1 17E-04 sec/m® 1 1,4 0D ¥ : 1 R.70E-04 sec/m’ 1 P 70E-04 sedm” 1 ¥ 1 t 00E-04 sec/m’
" 914 14cay@LPZ 3k Oh ey 1 5 40E-05 sec/m 1,4 P40EDSS 1 [270E04 sec/m” 1 b 70E-04 secm’ 1 B OE-05 sec/m’ 1 ¢ 18E-05 sec/m®
915 4.30cay @ LPZ ¥ 500 1 [.20E-05 sec/m’ 14 [P 20E-05 sed/mr 1 P.70E-04 sec/m’ 1 R 70E-04 sec/m” 1 R.OE-05secm’ 1 0.24E-08 sec/m”
Atmospheric % o ; 1 [2 00E-05 sec/m® 1 2 0E-05 sec/m” 2 [70E-05sec/m” 1 %70&-05 sec/m” 1 [ O0E-05 sec/m’ 1 H.17E-06 sec/m’
Dispersion A @ EAB @EAB EAB L@ EAB
JQNAnnual Avera
10CFR20 1 [JOCFR20 1 10CFR20 t |tOCFR20 1 10CFR20 1 [OCFR20 1
1OCFRS0 APP | 1OCFRS0 APP { 1OCFR50 APP | [HOCFRS50 APP { 1OCFR50 APP | 10CFRS0 APP )
932 Post-Accrdent 10CFR20 1 |IOCFR20 1 10CFR20 1 [<<1 Rem WB in 30 days 1 10CFR20 1 [10CFR20 1
HOCFRS0 APP | 10CFR100 [HOCFRS50 APP | 1OCFRS0 APP § k@ 025 mi. <<5 [1T0CFRS0 APP 1 10CFRS0 APP |
10CFR100 HOCFR100 Rem Thyroid in 30 days [10CFR100 10CFR100
I@ 025mi
Page 9 of 24
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TABLE 1.4-1

AP-1000
Two Units

PLANT PARAMETERS ENVELOPE WORKSHEET

SremWBm24 hr@05m
1E-06 / m-yv

R5remWB in24he @05ms
< 1E-08 / rx-yr

< 1E-06 / meeyr

RS remWBIN24hr @05 < 1 Rem WB in 30 days
ul

Revision 0

JACR-7004 Bounding-Composite

i@ 025 mi

< 5 Rem Thyrold in 30
ays @ 0.25 mi

5 rem WB TEDE in 30
days @ 0 25 mi.

No severe dose
consequences
identified)

25 rem WB in 30 cays @ 0 3mi
[<1E-06/rx-yr

Releass Point

94.2 Elevation (Nommal)!

943 Elevation (Post
Accident)

94 4 Miimum Distance
to Site Boundary

249 ft-4 In

0 5 mn exclusion area

0 5 mile exclusion area

945 Temperature

105 F max

(50-120 F Est.

9486 Volumetric Fiow
Rate

3,750 scfm

(343,000 sctm (norm)

Peaks at~450F in 10
seconds, falls to 130F 3
Iminutes after

p551t

0 25 mi exclusion area

[Starts at 670 ly/sec and
fozeroin
ety 1 minute o

5 F

Source Term

118,000 scfm

951 Gaseous (Normal)

852 Gaseous (Post-
Accident)

9 5.3 Trtium (Nomal)

10.1 Dose Consequences

186 Ciyr

ee Table 1 4-7a for

sotopic source term
kdown.

10,000 Ciyr

Table 1 4 =7c for
jsotopic source term
breakdown

182 Cityr

[See Table 1 4-7d for
Jsotopic source term
breakdown

400 Ciyr

Mainty Ar-41, all other
huciides have a
peghigiie release

000 Cliyr See Tables 14-7e &
¥ for source term breakdown
[This value does not include
britium, which is reported in item
9 53

s

45 (AF £ [See Table 1 4-7k

ree Table t 4-7h

[See Table 1 4-7i

ISee Tabie 1 4-7] for LLOCA

00 Ciyr
GALE output per Table 11 3-3
td SAR]

_1OOCWY 1 |75CIasHTO
N I A
[

1720 Cuyr

IComposite based on limiting LWR
DBEs.

3530 CiArY

1011 Nomal

OCFRS0 APP |
10CFR 20

0 16 Ci/yr (non-tntiated,
690 Cifyr (trittum)

Normat Ops <10%
[10CFR 20
[10CFRS0 App 1

1012 Post-Accident "

10CFR 20
10CFR100

10CFR 20
[10CFR100

Post Accident << 0§
pern

10.2 Release Point

10.2.1 Flow Rate

100 gpm + 10,000 gpm
lution

P 8 gpm average at release
point Std SAR Table 11 2-8 for
b single unit, average dally
kfischarge for 292 days per
year with ciiution flow of 3500

[3 6 gpm + 1150 gpm
dilution per 8 hrs

150 gpm + dilution

D 8 gpm +1 6 gpm
ditution

13 5 gpm for 2 units

10 3 Source Term

1031 Liquid

1Cuyr
Table 1 4-8a for
sotopic isting

0 52 Cityr
[See Table 1 4-8b for isotopic
isting.

0 07 Ci/yr (gross beta, gamma)

[See Table 1 4-8¢ for Isotopic
preakdown

1032 Tritium

Giyr
d SAR Table 12 2-22

6 2020 Ciyr 1.4

GALE output per Std SAR
able 11 27

Page 10 of 24
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TABLE 1.4-1

PLANT PARAMETERS ENVELOPE WORKSHEET

Revision 0

2/7/03

PPE Section AP-1000 AP-1000 IRIS RIS GT-MHR GT-MHR PBMR PBMR
One Unit Two Units Notes Three Units Notes 4 Modules Notes 8 Modules Notes
See See See Ses See
Table Table Table Table Table
149 1410 1411 14.12 14-13
11.1 Acreage
1111 LowlLevel mo (intemnal to building) 1 Ryears (StdSAR Secton 1,4 [Noon-stte storage 1 1 68 mo 1
Radwaste 1421 storage in radwaste fissumed — periodic pick-
Storage bidg @ expected generation up at site.
rate ) i # S N
11.2 Solid Radwaste
1121 Actvty 700;Ciyr 1 3,660 Ciyr 1 200 Ciyr totad 1 [100Cuyr 1 [100 Ciyr —_gcwr 1 o Table 1:4:3 Siverg
11.2.2 Pnnapal Table 1 4-3 1 [SeeTable 143 1 Table 14-3 1 Table 1 4-3 1  SeeTable14-3 1 Table 14-3 1 6a:Table 443 .. :
Radionuc!
112.3 Volume R 3 7 [11.518 ft'/yr expected wet/dry 610 ft'/yr [ EIEGY 1 P041 fr/Ar avg 2 12590 cu fityr total composed of 1 15,087 ft/yr avg
3 ion per Std SAR Table . 1550 cu Uy low-level
¥ 0 11 4-1 38 m'/year} lcompactable, (compaction ratio
ted 5t Expected shipped is 3928 side reflectors, 4 1). 640 'y low level Non-
pel T AT 2118 f'yr (60 m*/year) , 290 AT spent
resin and 110 f*Ar spent filters.
o || [ ] I I N I
12,9 Spent Fuel Dry Smm" I l
12.1 1 Acreage 5 acres 1 ACTES WY ] 1 [153acres
12.1.2 Minmum 1 % 1
Distance to
Nearest
Residence . h
1213 Mmnimum 2200 1 {e00s? 1 [1500#t
Distance to
Power Block
12 14 Storage Capacity| 1 1
13. il ler
13.1 Exhaust Elevation 1 [150 ft above plant grade 1 135 ft 1 [110 ft above plant grade
13.2 Five Gas Effivents 1 Table 144 1 [See Tabla 1 44 1 NA NA [See Tablé 144 .3 3 £ 4.4 &
13.3 Fuel Type 1 No 2 1 NA NA No 2 1 g
1 0,000,000 BTUNr 1 NA 6 8 E7 BTUIY 1 : 12,000,000 8TWhe

14.1 Ambient Air

N Requirements

14 1 1 Non-safety HVA!

max ambient
temp (1%
Exceed}

100 F DB/77F WB Coincident

100 F DB/77F WB
Coincident

1100 F DB/77 WB
coincident

1 [100FDB/T7IFWB
Coincident

100 F DB/77F WB Coincident

1413 Safety HVAC

ambient temp ]

(0% Exceed)

14 14 Safety HVAC
ambient temp
{0% Exceed)

PPE Worksheet, Rev. 0, Feb. 2003
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1415 Vent System ma
ambrent temp
(5% Exceed)

TABLE 1.4-1

PLANT PARAMETERS ENVELOPE WORKSHEET

Revision 0

Bounding-Composite
Note 1

1416 Vent System Mm
ambient

Temperature
(5% exceed)

AP+1000 IRIS GT-MHR
Notes Three Units Notes 4 Modules Notes 8 Modules Notes
See See See
Table Table Table
14-10 1411 14-12
1 115 F 2 [115FD8 /80f wh 1
JCOINCIDENT
1 40 F 2 [oF

95 F DB, 77 F WB coincident 79
non-colncident (5 %

Usage
SARER
Section

1 5 4 2 MSacres 1 Pacres 1 [5acres 1 |153cres
16.1 Diesel I
16.11 Diesel Capacty | [B x 6000/6500 kv T | x 4000 kw + 4 X 35 kw T B X2000 kv T NA Bx 1000 kw plus 2x25 | 2 RXE e S 1} x 6500 kw
ad :
1612 Dieset Exhaust 851t 1 ft 1 ft 1 NA 1 ft above grade 1 30 ft
Elevation
1613 Dresel Flue Gas Table 145 1 Table 14-5 1 [See Table 1 4-5 1 NA ee Table 1 4-5 1 [SeeTable 145 1.2
Effluents
16.14 Dreset Noise dba at 1000 ft 1 dba at 1000 ft 1 doa at 1000 ft 1 NA 55 dba at 1000 ft 1 dba at 1000 ft 1 2 M
18.1 5 Diesel Fuel Type jPD per ASTM D975-1974 1 1 2 0l pe T 1 NA Diesel #2 1 Not Specfied O ZOﬂ;‘)erASTMDWS
16.2 Gas Turbine
162 1 Gas Turbine 1 NA 1 NA 1 Px2500 kw 1 NA INA [20 MWe at hmtting site conditons
Capacity (kw)
1622 Gas-Turbine 1  pone 1 |100ft 1  pone A 60 ft
Exhaust
Elevation
1623 Gas-Turbme 1 None 1 Tatia 14 1 |jone NA [Sea Table 1 4-6
Gas Effluents
16.24 Gas-Turbine 1  pone pone 1 5% o (1 1 none INA 55 dba @ 1000 ft
Noise 4
1625 Gas-Turbme Fi hone 1 ate 1  pone INA Distiltate
171 Access Routes
17 11 Heavy Haul [3 acres 1 6 acres 4 acres 1 [7 acres
Routes
17 1.2 Spent Fuel Cask 46,025 Ibs (23 Tons) 1 Jess than 100 tons 1 Jess than 100 tons 1 150 tons
Weight
172 Acreage [Totat 87 See Note 10 1
17.2.1 Office Facilities [t 09 (47,600 sq ft) 1 1 acre A} 1 0 5 acre 1 pP7acres 1 [1 8 acres
17.2.2 Parking Lots : 1 B 5 acres 1 1 15 acre 1 R9acres 3 [pPodacres
17 2.3 Permanent .2 acres 11 4 acres 2 1 [ Oacre 1 [ 1acres 3 [12acres
S
Facilities

PPE Worksheet, Rev. 0, Feb. 2003
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TABLE 1.4-1 PLANT PARAMETERS ENVELOPE WORKSHEET Revision 0 27103

I ———————
e e ——— —
PPE Section GT-MHR PBMR PBMR ACR-700 IACR-700{  Bounding-Composite Usage Comments
Notes 8 Modules Notes Two Units Notes SAR/ER
See Soe See Note 1 Section
Table Table Table
1412 14-13 14-14
17.2.4 Power Block 2 5 acres 17 8 4 1 [R5acres 1 2.6 acres 1 H4acres 3 [t6acres —
17.2.5 Protected Areas |1-38 acres 1 t P3acres 1 p21acres 1 R7acres 3 pdacres
173 Megawatts Thermal 1 1 | x600 MWth 1 F?OOMWth 1 Px1983 Mwth 1 5800 MWth core , 6860 NSSS
174 Plant Design Life 1 1 1 poyears 1 1 FOyears
17.5 Plant Population
17 6 1 Operaton 1 POOfmﬁrslpiam.zoototm 1 [300 people fora 3reactor | 1 [< 240 peopie 1 130 peopte 1 1 ? 1 |580 peopte
ollowing plant. = 500 ke S s 4
17 5.2 Refueling / Major |[781 people 1 X gy . 1 [700 people 2 40 people 1 On line refueling, 330 1 [500 people additional 1 1000 people
Maintenance i s For major maintenance /
D Tre L SR rocute, every 6 years

Er/. T pa% T F 'S 5% 'E% zZ  joe% —
e 1 ([ 11 1 [ [ [ [ T T ]

18.1 Access Routes

18 1 1 Construction Hx23Wx63 L 1 Reactor Vessel 22 Dx 34'L, 1 Reactor Vessel 22 Dx59] 1 REHx28Wx60'L 1 260 HXx3¥ Wx66'L 1 [Reactor Assembly 32.8' H x 1,2 B A xE Road ey
Modute Steam Generator 200 Dx 80' L, L, Steam Generator 6’ D x 32 8 Wx255'L, Steam 2
Dimensions [Turbine Rotor 18°Dx 29°L, B30’ L, Reactor Vessel Generator 16° Dx 78 L,
Generator Stator 18 D x 40° L, fead 24’ Dx 15 H, Cont. Modues by rafl 12° x 12 x 80 k! 1: :
Modules by Rail 12 Hx 1ZW [Vessel Lower Half 82 D 1Y o030 51
i 60 L, Modules by Barge 90° Hemisphere, Cont. Vessel
Hx82XWx93Lor 130 Dx Upper Half 82 D
B1'H ¥emisphere,Cont. Vessel
Closure Head 33" D x 30°
H, Modules by Ralt 12’ H x
12 W x 80 L, Modules by
Barge 50 Hx 82 Wx 93
3 5 g
18 1.2 Heaviest 1,516,000 Ibs (758 tons) 1 [1,900,000 Ibs (850 tons) 1 2,090,000 tbs (1045 tons) 1 200.0 XS 1 1,764,000 Ibs (882tons)] 1 [700 US tons 1 1100 tons
Construction 0
Shipment
18.2 Acreage
18 2.1 Laydown Area > L ; 1 PROacres 1 [17acres 2 Note10 7 4 acres 1 Poacres 1 [R9acres
18.2.2 Temporary st 1 R7acres 1 pPi1acres 2 Note 10 20 acres 1 PSacres 1 acres
Construction
Facilities
18.3 Construction
183 1 Noise ] 1 76401 Lk i 1 5401 50 8 1 [715-100db @ 50 1 :101 60 1 5 oy e A 11 76- 101 b @ S0 ft
8.4 Plant Population o
18 4 1 Construction |50 peopla’ 58 1 [1200 (max monthiy avg) 3 1200 people 2 r500max 1 1200 people 1 FOOOpeople 1 3150 people (max)

185 Site Preparation 5 3 4 1 N8months 1 18 months 1 |12monms Emomhs 1 B-12months 1 [18 months
Duration z

Page 13 of 24
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NOTES:
1. The Bounding or Composite PPE values provide an envelope (most restrictive values selected) for the ABWR, AP1000, IRIS, PBMR, GT-MHR, and ACR-700 designs and serves as a surrogate for evaluating the acceptability of the site.

2 The AP 1000 plantuses a separate mechanical draft cooling tower for the non-safety service water system which Is separate from the Condenser Circulatmg Water System. The duty values for the Service Water System are 166E6 btu/hr (592 max btu/hr) The data in table sections 2 4 and
2 5 are for both the Circutating Water and Service Water System combined .

3. PBMR does not have a condenser. This is the heat load for the actve cooling system

4. The GT-MHR does not have a condenser, Steady state heat rejection from all sources, includes 4 x 314 mw to mechanical draft coofing tower and 4 x 4 mw to RCCS.

5. Steady state heat load from all sources to Mechanical Draft towers - estmate of upper bound

Applicants must identify main condenser cooling system attematives (e g , mechanical or natural draft cooling towers, cooling ponds, or once-through cooling). To maintain muttiple options, the most restrictive value for each cooling system PPE section should be used in the ESP
application (e g , 550 feet coolng tower height selected if both mechanical and natural draft towers are being considered )

7. Values not specified — dependent on-site specific water supply and treatment.
8. GT-MHR does nothave a CCW system This is for the Shutdown Cooling System (SCS) The loop is entirely closed and heat rejected through an alr blast Heat Exchanger.

9.  Impacts of the main condenser coofing system will usually bound impacts from operation of the Uimate Heat Sink. No water cooling system Is required for the AP1000 Uttimate Heat Smk. N
10. Laydown and temporary construction fachities fall within the 87 acre site footprint (Section 17 2).

11. 10% margin added to vendor supplied PPE quantty fo establish value

Page 14 of 24
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ADDITIONAL TABLES

PLANT PARAMETERS ENVELOPE WORKSHEET

Table 1.4-2 Blowdown Constituents and Concentrations — All Plants

Constituent Concentration (ppm)'’

River Source Well/ Treated Water Envelope
Chlorine demand 101 10.1
Free available 05 05
chlorine
Chromium NA
Copper 6 6
Iron 09 35 35
Zinc 06 06
Phosphate 7.2 7.2
Sulfate 599 3500 3500
Of and grease NA
Total dissolved 17,000 17,000
solids
Totatl suspended 495 150 150
solids
BOD, 5-day
Notes

(1) Assumed cycles of concentration equals 4

PPE Worksheet, Rev. 0, Feb. 2003
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ADDITIONAL TABLES PLANT PARAMETERS ENVELOPE WORKSHEET Revision 0
TABLE 1.4-3 PRINCIPAL RADIONUCLIDES IN SOLID RADWASTE W
ABWR AP-1000 IRIS © GT-MHR PBMR ACR-700 Composite
Radionuclide (1 Unit) (2 Units) {3 Units) {4 Modules) (8 Modules) {2 Units)
Quantity Quantity Quantity Quantity Quantity Quantity Quantity
(Cityr) (Cilyr) (Ciiyr) (Cifyr) (Cliyr) (Ciyr) (Cityr)
Fe-55 [ e 622976 276 NA NA 1761.37
Fe-59 00819 NA NA NA NA o064
Co60 355 02 T 255 NA NA 574512
[Mn-54 TESAT 20 A 44 856 21 NA NA 347.22
Cr-51 71138 03 NA NA 97.138
C0-58 NA 555 NA NA 0 124 578
NI1-63 NA 279 NA NA NA 632772
H-3 NA 1.5 NA NA NA 32114
C-14 NA 03 NA NA 057
Nb-95 NA 03 NA NA 162
Ag-110m NA 003 9 0064 2,18
2r-95 NA 008 NA NA 76 45
Ba-137m NA NA d NA 54 254
Ba-140 NA 009 NA 0 0.1745
Pu-241 NA 009 NA NA 0.22805
La-140 NA 003 005 NA NA 008022
Cs 134 NA NA 805
Cs 137 NA NA NA 50 256
Sr 90 NA NA NA 0.18
1-131 NA NA NA 8191
1-133 NA NA NA 455
Na-24 NA NA NA 044
Ru-103 NA NA NA 2.18
Ru-106 NA NA NA 137
Sb-124 NA NA NA 129
Ce-141 NA NA NA 0.14
Ce-144 NA NA NA 0.11
Gd-153 NA NA NA 20 309
Other YT 59 964 27 NA NA NA 72858
Total (rounded to é 2700 2200 900 1100 100 500 5100
nearest hundred) i

Notes: (1) See PPE Secton 11.22
(2) Based on IRIS/AP-1000 power ratio

PPE Worksheet, Rev. 0, Feb. 2003
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Table 1.4-4 Yearly Emisslons Auxiliary Boilers’

DATAFOR PBMR ABWR Twin AP 1000 RIS GT-MHR Twin ACR-700 () Bounding Value
Poliutant

Discharged

Quantty (Ibs) Quantty (Ibs) Quanttty (Ibs) Quanttty (ibs) Quantrty (Ibs) Quantity (Ibs) Quantity (tbs)
Particulates NA 9,900 34,500 345 NA 3,170 34,500
Sulfur oxides NA 29,600 115,000 1,035 NA 31,703 115,000
-1Carbon monoxide NA NA 1,749 1,749

Hydrocarbons NA 28,600 100,200 1,002 NA 88 100,200
{Ntrogen oxdes NA NA 19,022 19,022
Notes:

(1) Table 1 4-1, Section 13.2

(2) Emissions are based on 30 days of operation per year
|Table 1. 4-5 Yearly Emissions From Standby Diesel Generatorsj(2)
[DATAFOR PBMR (8 Modules) ABWR Twin AP 1000 IRIS (3-Units) GTMHR Twin ACR-700 Bounding Value

8x 1000 &2x 25kw| 3 x 6000 to 6500 kw | Four 4000 kw + four Sx 2000 kw 3 x 2500 kw 4 x 6500 kw (6)
(3) m 35kw 3) 4)
(3)
Pollutant
Discharged (3)
Quantity (I1bs) Quantty (bs) Quantity (ibs) Quantity (Ibs) Quantity (lbs) Quantrty (Ibs) Quantiy (Ibs)

Particulates 4025 1050 1220 600 22 578 1400
Sulfur Oxides 1955 5100 3760 2,910 550 2,300 (5) 6,800
Carbon Monoxide 575 15 1560 9 85 4,600 4,600
Hydrocarbons 805 210 922 120 20 3,070 3070
Nitrogen oxides 1610 4200 18,280 2,400 725 17,700 18,280
Notes: (1) Quantity based on 150 % of value for two 7000 kw

(2) See Table 1 4-1 Section 1613

(3) Emissions are based on 4hrs/month operation for each of the generators

(4) Emissions are based on 4 hrs/month of operation of each standby deesel generator (4 D G s in total)

(5) Assumes 0 2wt% of sulfur content in the No 2 fuel

(68) Further reduction in emission can be achieved with the addiion of emisslon controt equipment on the reference D G s.
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PLANT PARAMETERS ENVELOPE WORKSHEET

ADDITIONAL TABLES
Table 1.4-6
Standby Power System Gas Turbine Flue Gas Effluents’
ABWR GT-MHR (BOUNDING)
JFUEL: Distitlate 20F Ambient 9,890 Dastallate 20F Ambient 9,890
BTU/KWH (LHV) BTU/KWH (LHV)
10,480 BTU/KWH (HHV) 10,480 BTU/KWH (HHV)
96,960 LB/HR Fuel 96,960 LB/HR Fuel
Consumption Rate Consumption Rate
Effiuent Quantity” Quantity”
PPMVD {tbs) PPMVD (Ibs)
NO, (PPMVD @ 15% 02 77 95
NO, as NO2 583 725
cO 20 67 25 85
UHC 7 15 10 20
VOC 35 7.5 5 10
SO, 44 370 55 470
SOy 3 24 5 30
SULFUR MIST 39 50
PARTICULATES 17 22
{Exhaust Analysis % Vol % Vol
ARGON 088 o8s
NITROGEN 7256 7256
OXYGEN 11.2 1.2
CARBON DIOXIDE 5.19 519
WATER 987 987
Notes:

{1) SeePPE Section 16.23

(2) Emisslons are based on 4 hrs/month operation for each of the generators

PPE Worksheet, Rev. 0, Feb. 2003
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ADDITIONAL TABLES PLANT PARAMETERS ENVELOPE WORKSHEET Revision 0 217103
Table 1.4-7a , Table 1.4-7b Table 1.4-7¢c
ABWR Average Annual Normal Gaseous Release!" AP-1000 Average Annual Normal Gas Release'™ IRIS Average Annual Normal Gas Release!"
isotop Ret - isotope Release - isotope Release 2 Unit isotope Release 3 Unit
1 unit 1 unit Cilyr Cliyr
Cilyr Cifyr Kr-85m 7 20E+01 Kr-85m 3 25E+01
Kr-83m 8 38E-04 Sr-89 5 6BE-03 o 20503 "oas 3305003
Kr-85m 2 11E+01 Sr-80 7 03E-05 7 2 00E 01 E T3eEe01
Kr-85 5 68E+02 Y-90 4 59E-05 — 570501 38 ToEToT
Kr-87 2 51E+01 Sr-o1 1 00E-03 = T XTI 53103
Kr-88 3 78E+01 Sr-92 7 BAE-04 T T TP S oeETOT
Kr-89 2 41E+02 Y91 2 41E-04 5 rETTT 133 yYETE
Kr-00 3.24E-04 Y-92 6 22E-04 T YTy o3 5355700
Xe-131m 5 14E+01 Y-03 1.11E-03
Xe-135 6 60E+02 Xe-135 2.98E+02
Xe-133m 8 65E-02 Zr-85 159603 Ty P 138 STIET00
Xe-133 2 41E+03 Nb-05 8 38E-03
RET] 240801 1131 104E-01
Xe-135m 4 05E+02 Mo-99 5 95E-02
+133 8 00E-01 1-133 3 46E-01
Xe-135 4 59E+02 Tc-99m 297E-04 = T =T S7o5700
Xe-137 5 14E+02 Ru-103 351E-03 - = T 3O07E01
Xe-138 4 326402 Rh-103m 1.11E-04 == >om03 ) S eE o
Xe-139 4 05E-04 Ru-106 89E-05
: 59E-01 1 E-05 Mn-54 8 60E-04 Mn-54 6.38E-04
131 2 59E Rh-106 189 — Sy o5 133505
::1 32 2 19E+00 Asg-1 10m 2 00E-08 o ) e cogs 3IESS
33 R +00 4 04
1 1 702 b-12 1 812 o T v 129502
- + 0-60
134 3 76E+00 Te-129m 2.19E-04 — Tsosor = TTEoe
1-135 2 41E+00 Te-131m 7 57E-06 =9 S ooe 03 =35 TIEDs
c-14 9.19E+00 Te-132 1.89E-05
Sr-90 2 40E-03 Sr-90 178E-03
Na-24 205603 Cs-134 6 22603
Zr-95 2 00E-03 Zr-95 148E-03
P32 9 19E-04 Cs-136 5 95E-04 T S 00503 T 37103
Ar-a1 6 76E+00 Cs-137 9 46E-03 — ey T TToEDe
cr-51 351E-02 Cs-138 170E-04 — s " o108 TToE0d
Mn-64 541E-03 Ba-140 2.70E-02 5 rT S01%5 SOSEDS
-5 0 e-141 19E-0
= Cs-136 1.70E-04 Cs-136 1.26E-04
Co-58 2 41E-03 Ce-144 189E-05 i —oE0s %] S3IE03
Co-60 1 30E-02 Pr-144 1 89E-05
Ba-140 8 40E-04 Ba-140 6 23E-04
Fe59 8 11E-04 W-187 1 89E-04 i —oees YT S35E05
NH63 6 40E-08 Np-239 1.19E02 — 515 o Nobies To.500
Cu-64 100E02  [Total 5186 T 575
Zn65 1.11E-02 Total Other 007
Rb-89 4 32E-05 Notes: (1) See PPE Section 5.1

Notes: (1) See PPE Section951

Notes: (1) See PPE Section95 1 * Values normalized to the AP-1000 isotopic distribution.
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ADDITIONAL TABLES PLANT PARAMETERS ENVELOPE WORKSHEET
Table 1.4-7d Table 1.4-7g
GT-MHR Gaseous Radwaste Release (Normal) Composite Average Annual Normal Gaseous Release
Isotope Release in Cifyr - 4 module plant. Assumes isotope R::l;;:e fsotope Reclie’;:e
holdup prior to release. Eaam 235508 5o S OOE08
Kr-85 112
Kr 88 21 Kr-85m 7.20E+01 _ [S7-90 2 40E-03
Xe-131m ) Kr-85 8.20E+03  [V-90 4 59E-05
Xe-133 a1 Kr-87 300E+01  [Sr91 1 00E-03
Total 182 Kr-88 920401 [5r-92 7 84E-04
Tritium (as HTO) 74 Kr-89 241E+02 _ [r-91 2 41E-04
Notes: (1) See PPE Section95 1 IKr-90 3 24E-04 fY-92 6 22E-04
pe-131m 360E+03 V93 1.11E-03
Xe-133m 174E+02 95 2 0DE-03
ACR-700 Annual Z::lr: 1é4;¢7:nna| Gas Release e 0208203 {IPR0 238603
Emissions Twin UnI?ACR- Remarks e 405E+02 o= 5 95602
700 (Cilyr) Xe-135 660E+02__[Tc-99m 297E-04
Carbon~14 80 e-137 514E+02__ Ru-103 351E-03
Noble Gases 1992 (See Table 1 4-70) pe-138 432E+02  [RP-103m 1.11E-04
lodine — 131 5 4E-04 e-139 405804 [Ru-106 1 56E-04
Particulates 1 60E-03 i-131 250E-01  JRh-106 1 89E-05
Total 2000 1-132 2.19E+00 IAg-110m 2 00E-08
Note: See PPE Section95 1 1-133 1.70E+00 [Sb-124 181E-04
134 378E+00  [Sb-125 1 22E-04
b-135 241g+00 [Te-129m 2.19E-04
Table 1.4-7f C-14 146E+01__ [Te-131m 7 57E-05
ACR-700 Breakdown of Radionuclide Activity for a-24 405E-03  [Te-132 1 89E-05
Noble Gases (Normal) P-32 919604  [CS-134 6 22E-03
Radionuclide Twin Unit ACR-700 (Cllyr) jAr-41 400E+02  [C5-136 5 95E-04
Ar-41 303 ICr-51 3 51E-02 Cs-137 9 46E-03
Kr85-m 13 Mn-54 541£-03  [Cs-138 1 0E-04
Kr-87 3 Mn-56 351E-03 Ba-140 2 70E-02
Kro3 18 Fo-55 649E-03 _ Ra-140 181E-03
XeA31m 3 Co-57 1684605 [Ce-141 9 19E-03
;::::_m 1'::2 Co-68 460E02 Joe-144 1 89E-05
Co-60 174E-02  Pr144 1 89E-05
Xe135 153 Fe-59 8 11E-04  [V-187 1 89E-04
Xe-135-m 8

Xe137 2 2:6; 6 49E-06 :P:l” — 1.19E-02

Xe138 Py 1 00E-02 otal (w/o H-3) 24045

Total 1992 65 141602 M3 3530

Rb-89 4.32E-05 [Total 27575

Notes: (1) See PPE Secton 9 5.1
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Table 1.4-7h

GT-MHR Gaseous Release Source Term (Post Accident)

Design Basis Event Releases (Cl)

Isotope 30 day release from bullding
1 Module DBA
Kr-88 4 ~45% whole body gamma
H3 .
Sr-90 2E-05
1131 2 ~70% of thyroid dose
Cs-137 3E-04

Note GT-MHR uses an accident dependent mechanistic source term

PPE Worksheet, Rev. 0, Feb. 2003

Table 1.4-7i
PBMR Design Basis Event Releases
Radionuclide Design Basis Evert Releases (Ci)
0-2 hour 2-720 hour

C14 386 85 0
H3 0 0
Kr-83m 242 002
Kr-85m 7.14 064
Kr-85 26 196
Kr-87 984 002
Kr-88 16 94 056
Kr-89 585 0
Kr-90 292 0
Kr-91 1.39 288
Xe-131m 049 8.19
Xe-133m 1.38 47196
Xe-133 601 0
Xe-135m 238 19
Xe-135 928 0
Xe-137 6.17 []
Xe-138 11.34 0
Xe-139 178 0
Xe-140 0.79 0
Totat Noble Gases 1428 488 10
Br-83 002 0
Br-84 008 0
Br-85 047 0
1131 0 24 28
1132 0.14 005
1133 003 8.11
1134 038 0
1135 007 079
1136 001 0
Total Halogens 1 3323
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Table 1.4-7)
ACR-700 Gaseous Release Source Term (Post Accident) 1
Isotope Limiting Design Basis Event Releases (Ci)
0 to 2 hour 2 to 8 hours 8 to 720 hours

131 568 1,700 40,000
1132 627 1,200 2,100
133 1,169 3,300 17,000
134 658 830 1,300
1135 1,010 2,500 7.000
Kr-83m 2,094 3,600 5,900
Kr-85m 5,702 13,000 30,000
Kr-85 45 140 8,000
Kr-87 7,977 11,600 18,000
Kr-88 14,474 28,900 56,000
Kr-89 864 870 1,300
Xe-131m 252 800 23,000
Xe-133m 1,397 4,100 37,000

Xe-133 45632 135,400 2,354,000
Xe-135m 1,784 1,800 2,700
Xe-135 3,738 9,700 32,000
Xe-137 1,894 1,900 2,900
Xe-138 8,774 6,800 11,000

Note: See PPE Section 9 5.2

Table 1.4-7k
Post Accident Gaseous Release - IRIS
sotope 1~ 3 Hours (Cl) | 0 — 30 days (Ci)
-131 9 5E+02 1.7E+03
i-132 8 4E+02 1.1E+03
-133 20E+03 3 1E+03
h-135 14E+03 23E+03
Kr-88 1 8E+03 56E+03
Xe-133 9 0E+03 9,7E+405
IS1-89 4 9E+01 7 9E+01
ISr-90 5 5E+00 8 8E+00
ICs-134 15E+02 2.5E+02
ICs-137 1.1E+02 1 8E+02
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Table 1.4-8a ABWR
Average Annual Normal Liquid Release!"

Table 1.4-8b AP-1000

Average Annual Normal Liquid Release!”

Isotope Release ~ Isotope Release —
2 Unit 2 Unit
Ciyr Cilyr
Na 24 3 26E-03 Ag 110m 2.10E-03
Cr51 3.70E-03 Ag 110 2 80E-04
Mn 54 2 60E-03 Te 129m 2.40E-04
Fe 55 2 00E-03 Te 129 3 00E-04
Fe 50 4 O0E-04 Te 13tm 180E-04
Co58 6 72E-03 Te 131 6 00E-05
Co 60 8 80E-04 1131 2 83E-02
Zn 65 8 20E-04 Te132 4 80E-04
w187 2 60E-04 1132 3.28E-03
Np239 4 80E-04 1133 1.34E-02
Br84 4 00E-05 1134 1 62E-03
Rb 88 5 40E-04 Cs134 1.99E-02
Sr89 2.00E-04 1135 9 94E-03
Sr90 2 00E-05 Cs 138 1.26E-03
Sro1 4 00E-05 Cs 137 2 66E-02
Y 91m 2 00E-05 Ba 137m 249E-02
Y93 1 80E-04 Ba 140 1.10E-02
Zr 95 4 60E-04 La 140 149E-02
Nb 95 4 20E-04 Ce 141 1 80E-04
Mo 99 1 14E-03 Ce 143 3 80E-04
Tc 99m 1.10E-03 Pr143 2 60E-04
Ru103 9 86E-03 Ce 144 6 32E-03
Rh103m 9 86E-03 Pri144 6 32E-03
Ru 106 1.47E-01 Al others 4 0E-05
Rh 106 147E-01 Total 5.2E-01

fsotope Release Isotope Release
1 Unit 1 Unit
Cilyr Cllyr

c14 1 60E-04 Nb 95 1 00E-03
Na 24 2 B1E-03 Mo 99 8 30E-04
P32 1.80E-04 Tc99m 8 00E-04
Cr51 7.70€-03 Ru103 1 80E-04
Mn 54 2 60E-03 Rh103m 9 00E-08
Mn-56 3 81E-03 Ru 108 1.70E-04
Fe 55 5 81E-03 Rh 106 1.70E-04
Fe 59 1 00E-04 Ag 110m 3 30E-04
Nig3 1 40E-04 Sb 124 3 59E-04
Cu64 7.51E-03 Te129m 1.70E-05
Co 56 5 19E-03 Te131m 3 41E-05
Co 57 7.19E-05 1131 3.19E-03
Co58 9 00E-05 Te132 4.00E-06
Co 60 9.11E-03 1132 2 60E-03
Zn65 9 00E-05 1133 1 00E-02
w 187 9 51E-05 1134 1.70E-03
Np 239 3 11E-03 Cs134 6 11E-03
Rb 89 4 41E-05 135 7 51E-03
Sr89 1.10E-04 Cs136 3 19E-04
Sr9o 3 51E-05 Cs137 8 89E-03
Srot 9 00E-04 Cs 138 1 90E-04
Y 90 3.11E-06 Ba140 6 81E-04
Y 91 1.10E-04 La 140 1.70E-04
Sr92 8 00E-04 Ce 141 1 20E-04
Y92 6 00E-04 Pr143 1 30E-08
Y93 9 00E-04 Ce 144 1 90E-03
Zr95 8 41E-04 Totat 1 00E-01

Notes* (1) See PPE Section 10 3.1
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Notes (1) See PPE Section 1031
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Table 1.4-8¢
ACR-700 Breakdown of Radionuclide Activity for
Gross Beta Gamma Activity (Normal - Liquid)!"
Isotope Release - Twin Unit
Cllyr
C-14 7 57E-04
Cr-51 9 73E-03
Mn-54 1 41E-03
Co-58 2 65E-05
Fa-59 5 08E-04
Co-60 1 35E-02
Zn-65 1 68E-04
Sr-90 151E-05
2r-95 9 18E-03
Nb-95 1 95E-02
Mo-99 5 95E-05
Ru-103 2 00E-04
Ru-106 1 24E-03
Ag-110m 3 57E-05
Sb-122 4 11E-04
Sb.124 1 78E-03
Sb-125 2 00E-04
1-131 7 03E-03
Te-132 2 49E-05
1-133 3 51E-04
Cs-134 1 03E-04
Cs-137 7 03E-04
La-140 4 49E-08
Ce-141 2 11E-05
Ce-144 6 49E-04
Total TE-02

Notes: (1) See PPE Section 103 1
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Table 1.4-8d Table 1.4-9 ABWR (One Unit) Notes
Composite 1 Plant Parameters Envelope for ABWR dated May 2, 2002
Average Annual Normal Liquid Release!" 1 Value from Plant Parameters Enveiope for ABWR dated May 2, 2002 + 10% margin
Isotope Release isotope Release 3 ABWR SSAR Section 9 2.8.2 states 45 m°/hr = 198 gpm
Clyr Cilye 4 GE E-Mail of 5/22/02 states average daily use is 25% of max.
c14 7.5TE-04 Ru 103 9 86E-03 5 Calculation DMW-1
Na24 3 26E-03 Rh 103M 9 B6E-03 6 ABWR SSAR Table 12.2-22
P-32 1 80E-04 Ru 108 147E-01 7 ABWR SSAR Tables 11.4-1 & 2 gves 15,087 ft"/yr expected wet/dry generation. Expected
Cr51 9 73E-03 Rh 106 1 47E-01 shipped is 5825 fo/yr per Table 11.4-3
Mn 54 2 60E-03 Ag 110M 2 10E-03 8 GE E-mail to E. Grant, 11-7-02
Mn-56 3 B1E-03 Ag 110 2 B0E-04 9 ABWR SSAR Table 12.2-20
Fe 55 581E-03 Sb 122 4 11E-04
Fe 59 5 08E-04 Sb 124 1 78E-03
Nig3 1 40E-04 Sb 125 2 00E-04 Table 1.4-10 AP1000—{Twin Units) Notes
Cusd 7 51E-03 Te 129M 2 40E-04 1 AP1000 Document APP-0000-X1-001, Rewsion 3
Co 56 5,19E-03 Te 129 3 00E-04 2 AP1000 Document APP-0000-X1-001, Revision 1
Cos7 7A9ED5 -|  Te131M 1 80E-04 3
Y 8 72E03 Te 131 5 00E.05 4 AP1000 Design Contro! Document, Tier 2 Material, Revision 0
Co 60 1.356-02 1131 2 83E-02
Zn 65 8 20E-04 Te 132 4 80E-04
W 187 2 60E-04 1132 3 28E-03 Table 1.4-11 IRIS —(Three Units) Notes
Np 239 3 11E-03 1133 1 34E-02 1 Westinghouse Letter STD-ES-02-28, dated October 7, 2002
Brg4 4 00E-05 1134 1.70E-03 2 Westinghouse Letter dated October 17, 2002, Carelli to Chenault
Rb 88 5 40E-04 Cs 134 1 99E-02
Rb 89 4 41E-05 1135 9 94E-03
Sr89 2.00E-04 Cs 136 1 26E-03
Sr 80 3 51E-05 Cs 137 2 66E-02 Table 1.4-12 GT—MHR—(FOUT Modu|es) Notes
Sro1 9 OOE.04 Cs 138 3 S0E04 1 PPE Table received 6/10/02 from General Atomics
Y 90 3.11E-06 Ba 137m 2 49E-02
Y 91 1.10E-04 Ba 140 1.10E-02
Sro2 8 00E-04 La 140 1 49E-02
Y 91M 2 00E-05 Ce 141 1.80E-04
Y92 6 00E-04 Ce 143 3 80E-04
Y93 9 00E-04 Pri43 2 60E-04
Zr9s 9 19E-03 Ce 144 6 32E-03
Nb 95 1 95E€-02 Pr144 6 32E-03
Mo 99 1.14E-03 All others 4 00E-05
Tc 99M 1.10E-03 Total 5.87E-01

Notes: (1) See PPE Section 10 3.1
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Table 1.4-13 PBMR—{(8 Modules) Notes

1 PBMR Document 011847-425, Revision 1

2 Magugumela to Grant E-Mail dated 10/21/02 with 4 Attachments

Table 1.4-14 ACR-700—(Twin Units) Notes

AECL Document 115-01250-050-002, Revision D1

Soulard to Spencer E-Mail dated 10/18/02

WIN|=—=

Chenault to Semmes, Toll, and Cambria E-Mail dated 10/22/02
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