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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).  

(n Sfmard ' ,h 

Enclosures 

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



Enclosure 2 
PLANT PARAMETER DEFINITIONS (For Use with PPE Worksheet)

Parameter Units Definition 

1.1 Building Characteristics 

1.1.1 Height Feet The height from finished grade to the top of the tallest power block structure, excluding cooling 
towers 

11 2 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) 

1.2.1 Maximum Rainfall Rate Inches per The probable maximum precipitation (PMP) value that can be accommodated by a plant design 
hour/ Expressed as maximum precipitation for I hour in 1 square mile with a ratio for five minutes to 

Inches in the 1 hour PMP of 32 as found in National 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) 

1 3 1 Design Response Spectra The assumed design response spectra used to establish a plant's seismic design 

1 3 2 Peak Ground Acceleration Fraction of The maximum earthquake ground acceleration for which a plant is designed, this is defined as 

gravity the acceleration which corresponds to the zero penod in the response spectra taken In the free 

accel- field at plant grade elevation 
eration 

1 33 Time History N/A The plot of earthquake ground motion as a function of time used to establish a plant's seismic 
design.  

1 3 4 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) 

4IA Site Water Level (Allowable) 

1 4 1 Maximum Flood (or Tsunami) Feet Design assumption regarding the difference In elevation between finished plant grade and the 
water level due to the probable maximum flood and probable maximum precipitation (defined in 
ANSI/ANS 2 8-1992) used in the plant design 

1 4 2 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 Soil Properties Design Bases 

1 5 1 Liquefaction N/A Design assumption regarding the presence of potentially liquefying soils at a site (e g , None at 
Site-Specific SSE) 

1 5 2 Minimum Beanng Capacity (Static) Pounds Design assumption regarding the capacity of the competent load-beanng layer required to 

per square support the loads exerted by plant structures used in the plant design.  
foot 

1 5 3 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) 

1 6 1 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 tornado 

inch 

1 6 2 Maximum Rotational Speed Miles per The design assumption for the component of tornado wind speed due to the rotation within the 
hour tornado.  

1 6 3 Maximum Translational Speed Miles per The design assumption for the component of tomado wind speed due to the movement of the 
hour tornado over the ground.  

1 6.4 Maximum Wind Speed Miles per The design assumption for the sum of maximum rotational and maximum translational wind 
hour speed components 

1 6.5 Missile Spectra Units as The design assumptions regarding missiles that could be ejected either honzontally or vertically 
appro- from a tomado The spectra identify mass, dimensions and velocity of credible missiles.  
piate.  

1.6 6 Radius of Maximum Rotational Feet The design assumption for distance from the center of the tomado at which the maximum 
Speed rotational wind speed occurs

January 27, 2003

t



Parameter Units Definition 

1 6 7 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 2 3 1 and 3 3.1) for which the facility is designed.  

1.7.2 Importance Factors N/A Multiplication 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 o 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 normal 

shutdown under the assumed temperature condition 

2.1.3 Normal Shutdown Min Ambient 0 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 Rx Thermal Power Max o 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 Thermal Power Max Wet OF 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 Rx Thermal 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 operabon 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 planL.  

(24 hr blowdown) 

2.3 Condenser 

23.1 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 

2 3 2 Condenser I 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 

2 4 1, 2 5 1, 27.1 Acres The land required for cooling towers or ponds, Including support facilities such as equipment 
Acreage sheds, basins, canals, or shoreline buffer areas.  

2 4 2, 252 OF The difference between the cold water temperature and the ambient wet bulb temperature.  

Approach Temperature 

2 4 3, 2 5 3, 2.7.2 Parts per The maximum expected concentrations for anticipated constituents In the cooling water systems 
million blowdown to the receiving water body Blowdown Constituents and 

Concentrations 

24 4, 2 5 4. 27 3 Gallons The normal (and maximum) flow rate of the blowdown stream from the cooling water systems to 

Blowdown Flow Rate per minute the receiving water body for dosed system designs 

24 5,2.5 5.2Z7.4 F The maximum expected blowdown temperature at the point of discharge to the receiving water 

Blowdown Temperature body
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Parameter Units Definition 

24 6, 2 5 6. 2-7.5 Number The ratio of total dissolved solids in the cooling water blowdown streams to the total dissolved 

Cycles of Concentration solids In the makeup water streams 

2 4.7,2.5 7,2_7 6 Gallons The expected (and maximum) rate at which water is lost by evaporation from the cooling water 

Evaporation Rate per minute systems 

2 4 8. 25 8 Feet The vertical height above finished grade of either natural draft or mechanical draft cooling 
towers associated with the cooling water systems 

Height 

2-4 9, 2_5 9, & 2 7 8 Gallons The expected (and maximum) rate of removal of water from a natural source to replace water 

Makeup Flow Rate per minute losses from closed cooling water systems 

2410,2.510 Decibels The maximum expected sound level produced by operation of cooling towers, measured at 
Noise 1000 feet from the noise source 

2.4 11, 2 5 11, 2.7.10 0
F The temperature difference between the cooling water entering and leaving the towers or ponds 

Cooling Tower/Pond Temperature Range 

2.4 12, 2.5 12, 2.7.11 Gallons The total cooling water flow rate through the condenser/heat exchangers 

Cooling Water Flow Rate per minute 

2-4.13, 2 5.13. 2 7 7 Gallons The expected heat rejection rate to a receiving water body, expressed as flow rate In gallons per 
per minute minute at a temperature in degrees Fahrenheit 

Heat Rejection Rate (blowdown) @ *F 

2-4 14, 2 5 14, 2 7 12 Gallons The expected maximum short-term consumptive use of water by the cooling water systems 

Maximum Consumption of Raw Water per minute (evaporation and drift losses) 

2 4 15, 2 5 15, 2 7 13 Gallons The expected normal operating consumption of water by the cooling water systems (evaporation 

Monthly Average Consumption of Raw per minute and dnft losses) 

Water 

2 4 16, 2 5 16, 2 7 9 Gallons The quantity of water stored in cooling water system Impoundments, basins, tanks and/or 

Stored Water Volume ponds 

2.6 Once-Through Cooling 

2.6 1 Cooling Water Discharge "F Expected temperature of the cooling water at the exit of the condenser/heat exchangers 
Temperature 

2 6.2 Cooling Water Flow Rate Gallons Total cooling water flow rate through the condenser (also the rate of withdrawal from and return 
per minute to the water source) 

2 6.3 Cooling Water Temperature Rise F Temperature rise across the condenser (temperature of water out minus temperature of water 
in) 

2 6.4 Evaporation Rate Gallons The expected (and maximum) rate at which water is lost by evaporation from the receiving water 
per minute body as a result of heating in the condenser.  

2 6.5 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 

3 1.1 Maximum Ambient Temperature (0% 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 

3 1 2 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 

3 1 3 Minimum 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 

3 2-1 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 to the environment 
hour in UHS heat removal devices.
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Parameter Units Definition 

3.3 Mechanical Draft Cooling Towers 

3.5 Ponds 

33 1,3.5.1 Acres The land required for UHS cooling towers or ponds, including support facilities such as 
Acreage equipment sheds, basins, canals, or shoreline buffer areas 

332 F The difference between the cold water temperature and the ambient wet bulb temperature 

Approach Temperature 

3 3 3, 3 5 2 Parts per The maximum expected concentrations for anticipated constituents in the UHS blowdown to the 
million receiving water body Blowdown Constituents and 

Concentrations 

3 3 4. 3 5 3 Gallons The normal (and maximum) flow rate of the blowdown stream from the UHS system to receiving 

Blowdown Flow Rate per minute water body for closed system designs 

3 3 5, 3 54 F The maximum expected UHS blowdown temperature at the point of discharge to the receiving 
water body 

Blowdown Temperature 

3 3 6, 3 5 5 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 

3 3 7, 3 5 6 Gallons The expected (and maximum) rate at which water is lost by evaporation from the UHS system.  

Evaporation Rate p minute 

338 Feet The vertical height above finished grade of mechanical draft cooling towers associated with the 
UHS system 

Height 

3 3 9, 3 5 7 Gallons The expected (and maximum) rate of removal of water from a natural source to replace water 

Makeup Flow Rate per minute losses from the UHS system 

33 10 Decibels The maximum expected sound level produced by operation of mechanical draft UHS cooling 
Noise towers, measured at 1000 feet from the noise source 

3 3 11, 3 5 8 F The temperature difference between the cooling water entenng and leaving the UHS system 

Cooling Tower/Pond Temperature Range 

33 12359 Gallons The total cooling water flow rate through the UHS system 

Cooling Water Flow Rate per minute 

3.3.13,3 5 10 Gallons The expected heat rejection rate to a receiving water body, expressed as flow rate in gallons per 
per minute minute at a temperature in degrees Fahrenheit 

Heat Rejection Rate (blowdown) @ -F 

33.14.35 11 Gallons The expected maximum short-term consumptive use of water by the UHS system (evaporation 

Maximum Consumption of Raw Water per minute and dnft losses).  

33.15,3512 Gallons The expected normal operating consumption of water by the UHS system (evaporation and dnft 

Monthly Average Consumption of Raw per minute losses) 

Water 

33 16,3513 Gallons The quantity of water stored In UHS impoundments, basins, tanks and/or ponds 

Stored Water Volume 

3.4 Once-Through Cooling 

34 1 Cooling Water Discharge F Expected temperature of the cooling water at the exit of the UHS system 
Temperature 

3 4 2 Cooling Water Flow Rate Gallons Total cooling water flow rate through the UHS (also the rate of withdrawal from and return to the 
per minute watersource) 

3 4 3 Cooling Water Temperature Rise F Temperature rise across the heat exchangers cooled by the UHS (temperature of water out 
minus temperature of water in).  

34 4 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 

3.4 5 Evaporation 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 

3.4.6 Heat Rejection Rate BTU per The expected heat rejection rate to the UHS.  
hour 

4. Containment Heat Removal System 
(Post-Accident) 

4.1 Ambient Air Requirements 

4 11 Maximum Ambient Air Temperature F Assumed maximum ambient temperature used in designing the containment heat removal 
(0% Exceedance) system 

4 1 2 Minimum Ambient Temperature (0% o F Assumed minimum ambient temperature used in designing the containment heat removal 

Exceedance) system 

5. Potable Water/Sanitary Waste System 

5.1 Discharge to Site Water Bodies 

5 11 Flow Rate Gallons 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 

5 2 1 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. Demlneralized Water System 

6.1 Discharge to Site Water Bodies 

6 1 1 Flow Rate Gallons The expected (and maximum) effluent flow rate from the demineralized system to the receiving 
per minute water body 

6.2 Raw Water Requirements 

6 2 1 Maximum Use Gallons The maximum short-term rate of withdrawal from the water source for the demineralized water 
per minute system.  

6 2 2 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 

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

7.1 2 Monthly Average Use Gallons The average rate of withdrawal from the water source for the fire protection water system 
per minute 

7.1 3 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 

8 1.1 Flow Rate Gallons The expected (and maximum) effluent flow rate from miscellaneous drains to the receiving water 
per minute body.  

9. Unit VentlAirborne Effluent Release 
Point 

9.1 Atmospheric Dispersion (CHIIQ) 
(Accident) 

91 1 0-2 hr @ EAB Seconds The atmosphenc dispersion co-efficients used in the design safety analysis to estimate dose 
per meter consequences of accident airborne releases 

912 0-8 hr @ LPZ cubed 

9.1.5 8-24 hr @ LPZ 

913 1-4 day@ LPZ 

91.4 4-30 day @ LPZ
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Parameter Units 1I Definition 

9.2 Atmospheric Dispersion (CHI/Q) Seconds The atmospheric dispersion co-efficients used in the safety analysis for the dose consequences 
(Annual Average) per meter of normal airborne releases 

cubed 

9.3 Dose Consequences 

9 3 1 Normal REM The estimated design radiological dose consequences due to gaseous releases from normal 
operation of the plant 

9.3 2 Post-Accident REM The estimated design radiological dose consequences due to gaseous releases from postulated 
accidents 

93.3 Severe Accidents See Pending resolution of ESP-12 
Definition 
column 

9.4 Release Point 

9 4 1 Configuration Honzontal The onentation of the release point discharge flow 
or Vertical 

9 4 2 Elevation (Normal Operation) Feet The elevation above finished grade of the release point for routine operational releases 

9 4 3 Elevation (Post Accident) Feet The elevation above finished grade of the release point for accident sequence releases.  

9 4 4 Minimum Distance to Site Boundary Feet The minimum lateral distance from the release point to the site boundary 

9 4 5 Temperature *F The temperature of the airborne effluent stream at the release point 

9 4 6 Volumetric Flow Rate Standard The volumetric flow rate of the airborne effluent stream at the release point.  
Cubic 

Feet per 
Minute 

9.5 Source Term 

9.5 1 Gaseous (Normal) Cunes per The annual activity, by isotope, contained in routine plant airborne effluent streams 
year 

9.5 2 Gaseous (Post-Accident) Cunes The activity, by isotope, contained in post-accident airborne effluents.  

9 5.3 Tntium Curies per The annual activity of tntium contained In routine plant airborne effluent streams 
year 

10. Liquid Radwaste System 

10.1 Dose Consequences 

10 1.1 Normal REM The estimated design radiological dose consequences due to liquid effluent releases from 
normal operation of the plant 

10i 12 Post-Accident REM The estimated design radiological dose consequences due to liquid effluent releases from 
postulated accidents 

10.2 Release Point 

1021 Flow Rate Gallons The discharge (including minimum dilution flow, if any) of liquid potentially radioactive effluent 
per minute streams from plant systems to the receiving water body 

10.3 Source Term 

103 1 Liquid Cunes per The annual activity, by Isotope, contained in routine plant liquid effluent streams 
year 

1032 Tntium Curies per The annual activity of tntium contained in routine plant liquid effluent streams 

year 

11. Solid Radwaste System 

11.1 Acreage 

11.1.1 Low Level Radwaste Storage Acres The land usage required to provide onsite storage of low level radioactive wastes 

11.2 Solid Radwaste 

11.2-1 Activity Cunes per The annual activity, by isotope, contained in solid radioactive wastes generated dunng routine 
year plant operations 

11 2.2 Principal Radionuclides Cunes per The principal radionuclides contained in solid radioactive wastes generated dunng routine plant 
year operations
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Parameter Units [ Definition 

11 2 3 Volume Cubic feet The expected volume of solid radioactive wastes generated dunng routne plant operabons.  
per year 

12. Spent Fuel Storage 

12.1 Spent Fuel Dry Storage 

12 1.1 Acreage Acres The land usage required to provide onsite dry storage of spent fuel for the expected plant 
lifetime, including the fenced off area necessary to provide an acceptable radiabon protecton 

I and secunty zone 

12.1 2 Minimum 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 1OCFR72 limitations.  

12 1 3 Minimum Distance to Power Block Feet The minimum distance from spent fuel dry storage facility to the nearest unit power block 
necessary to ensure that occupational radiation exposures meet I OCFR20 requirements 

12 1 4 Storage Capacity Years The years of plant operation for which spent fuel dry storage should be provided without taking 
credit for capacity in the spent fuel pool 

13. Auxiliary Boiler System 

13.1 Exhaust Elevation Feet The height 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 quantities released to the environment due 
per year to 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 auxiliary 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 

14. Heating, Ventilation and Air 
Conditioning System 

14.1 Ambient Air Requirements 

14 1.1 Non-safety HVAC max ambient temp oF 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 OF 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 OF Assumption used for the maximum ambient temperature that will never be exceeded, to design 
(0% Exceedance) the safety-related HVAC systems 

14.1.4 Safety HVAC min ambient temp oF Assumption used for the minimum ambient temperature that will never be exceeded, to design 
(0% Exceedance) the safety-related HVAC systems 

14 1.5 Vent System max ambient temp (5% oF 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 oF 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. OnsltelOffsite Electrical Power System 

15.1 Acreage 

151.1 Switchyard Acres The land usage required for the high voltage switchyard used to connect the plant to the 
transmission grid 

16. Standby Power System 

16.1 Diesel 

16 1.1 Diesel Capacity Kilowatts The capacity of diesel engines used for generation of standby electrical power 

16 1 2 Diesel Exhaust Elevation Feet The elevation above finished grade of the release point for standby diesel exhaust releases 

16 1 3 Diesel Flue Gas Effluents Pounds The expected combustion products and anticipated quantities released to the environment due 
per year to operation of the emergency standby diesel generators 

16 1 4 Diesel Noise Decibels The maximum expected sound level produced by operation of diesel engines turbines, 
measured at 50 feet from the noise source 

16 1 5 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
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Parameter Units Definition 

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

1623 Gas-Turbine Flue Gas Effluents Pounds The expected combustion products and anticipated quantities released 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 

16 25 Gas-Turbine Fuel Type N/A The type of fuel oil required for proper operation of the gas-turbines 

17. Plant Characteristics 

17.1 Access Routes 

17.1 1 Heavy Haul Routes Acres The land usage required for permanent heavy haul routes to support normal operations and 
refueling 

17 1 2 Spent Fuel Cask Weight Tons The weight of the heaviest expected shipment during normal plant operations and refueling.  

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

172 1 Office Facilities 

17.22 Parking Lots 

1723 Permanent Support Facilities 

1724 Power Block 

17.25 Protected Area 

17.3 Megawatts Thermal Mega- The thermal power generated by all units 
watts 

17.4 Plant Design Ufe Years The operational life for which the plant is designed.  

17.5 Plant Population 

17.5 1 Operation Persons The number of people required to operate and maintain the plant 

17 5 2 Refueling I 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 time 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 

18 1.2 Heaviest Construction Shipment Tons The maximum expected weight of the heaviest construction shipment to the site.  

182 Acreage 

182 1 Laydown Area Acres The land area required to provide space for construcbon support facilities 

1822 Temporary Construction Facilibes 

18.3 Construction 

18 3 1 Noise Decibels The maximum expected sound level due to construction activities, measured at 50 
feet from the noise source 

18.4 Plant Population 

184 1 Construction Persons Peak employment during 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

PPE Section ABWR ABWR AP-1000 AP.1000 IRIS IRIS GT-MHR GT-MHR PBMR PBMR ACR-700 [mCR-7 Bounding-C••noslte Usagie.C T 

One Unit Notes Two Units Notes Three Units Holes 4 Modules Notes 8 Modules Notes Two Units Notes SAR/ER 
sSee sSee See Note I Section 

Table Table TbeTable Table Table 
1 4-9 1 4-10 1.1114-12141 14-14 

[i. Structure I ________________ ________ _ ______I (______( t________________ 
11 IBuldng Characteristic 

111 Heigt 123 ft- 8 in (Does not 1 74rf- 1 105 ltabove plant grade 1 815ft 1 134 -d in 1 ft 234 ft above grade 

ncude slack) 72 ft 

112 Foundation 66t14 into top ofbasemntn 1 39ft -8into bottomnOf basenrat 49 9f-2In fromiplanttgrade I 1 38ff 1 2141f elwgrd 
Embed,,ent from pln grads to bottom of basemat •- . : 

1.2 Precipitation (for Root 
Des ign) _ _ _ _ m n) 

12.1 MaimurnRainfall 194 W/hr(6.2Vn)Sm(6i) 1 19414/(r(631n/5min) I 194ket( .31 515 n) 1 1I4rr/hr(6.2b V5m, m ) 1 194 kvTr(0i2 rn/5min) 1 19r4fWOr(2l(62W5min) 2 "4 .......tVS ..n 

Rate ____________ __________ 

12-2Sno & ee oad1 75 It 75 ft N-ffl1 A5 1;qMe 1 t0lIsqift 0tfqf 

13 Safe Shutdown 
Earthquake (SSE) CSA____ I Per fn 160 t 

I3&1 CDgnResponse fRG160 1 edRGli60Spectra I eg Guklel160I eg Guide 1t0 1 PrRG160andll I 6lSnerdd160 rodfed 1 

Spec"___ _ _ _ 

13.2 Peak Ground 3 30 g at ptant grade 1 30 g at planr grade 30 g at basemat (49 In 1 30g 1 )30g 1 30 g at plant grade I 

Acceleration " a,_,__mednt) 

133 Tine -story ElS Response 1 e SSE Response 1 Envelope SSE Response I SSE 1 Envelope SSE I E SSE (DBE) Response I1 
Spectr 5peca Specra, esporne Response Spectra Spectra 

134 Capable Tectonic Nthdisplacement potential 

Sources 

14 SIte Water Level 
(Allowable) I To Grade 1 If below grade 

11 aduFlo oIbk. t, 1 NnI Design Grade Elevation I aGdeLevel 1 gradert 1 1I ln Grade Elevation 1I eo rd 

Tsunami) __________ 
____________ 

142 Mamurum Ground ft below plant grade 1 2ft below plant grade 1 1 1 ft below plant grade 1 2ft below plant grade 1 ftblow-ngrade 1 33ft below grade leve 

W ater 1.,,,, r w a s pla 

15 Soil Properties Design 
Bases Noae at site from SSE Iofr _e f None 7 l -Its 

15 1 Milnnum eliong, r I a oea rt rmSE INn 1 for site specific SSE 

152 Minimun Bearti 1 0 liksft 1 lI1 102 1st I 10 ksf 1 15 lsf 

Capacity (static) _________ .0_____________ 

15.3 MinImurn Shear 10W0 ft/sec 1 1000t/sec 1 1000se 000f/sec 1 1000 ftsec 1 1000 ftlsec 

Wave Velocity _ 

De IBaseffl

16.1 Maidmumn 20psl 1 0psisl p11 20 psl 1 r o psi 1 2pl 1 

Pressure Drop 

16.2 Maximrum 240 MPH 1 240 MPH 1 240 MPH 1 240 MPH 1 240 MPH 1 240 MPH 

18o3 Mationaul MPH u MPH 1 60 MPH 1 60 MPH 1 60 MPH 1 60 MPH 

TranslatioMa1 
- . H= ...... M 1 30 MPH 1 300 MPH1

16.5 Missile Spectra Spectrum A of SRP 35614 1 tb to at 105 mph 1 Ibauto at 105 mph I pectnmn A oftSP 
irtzontd, 74 mph vertical. hzonta. 7 4 impvehtca 5.14 
US 8-In she at 105 mph 
wilzontal, 74 mph vertlcal: 1-I 
%ameter steel ball at 105 mph 

Ioizontal and vertical

I 3pectrumiAoiSRP35.14 1

4

________________ +

4

________________ 4

____________________ 
.I
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TABLE 1.4-1 PLANT PARAMETERS ENVELOPE WORKSHEET

PEScinA.BWR ABWR AP-1000 AP-10001 IRIS IRN5IS GT-MIR GtilMHH PBSMR 1PBtMR ACR*700 CR? Bulg-npsteUaeomes 
One Unit Notes TWO Uits Notes Thee Un otes A Module Notes a Moules Notes TWO Units Notes 

seee[See ee see Note I Section 

Table Table 

Z 6 C o 4 t 1 4 1 24 4- % 

247 Evaporaton Rate 17,550 [F] expected (19.500 I 0, .0,O 1100 gpm expected sx2000gpm 8000 1 11,745 expected 1 16,800gp 1expected1(18.200 1 .000 gpm 
- ... ... qpm'• (1,r4p tt p14,093 m~)gpm gpm mx 

Z4~~~~~~~ 8Hih1 5ft11 16ft 

249 Makeup Flow Rate 3. F]400 Fexpected (39.000 I t00 1.2 161350gpm total expected 1 x2000gpm 10.400 1 15.659 expected 1 23,200gpmexpected(25.100 1 2.000 gpm 

2 oe m l) gpm I27,804 gpm total (28 2 a,621 1 hx) ttjax) 

2Z4 10 Noise •5dba @ 1000 it 55 dba U 1000 ft I r dba @ 1000 ft I1 S. dI 00 l1 L dba @ 1000 it I I5da@ 10 t ,•,•

;ondenser Temp Hise 2.5 F

24 12 Cooling Water 965.000 gpm 1 
Flow Rate 

2413 Heat Rejection 5850 gpm (19,500 Max)@ 1 
Rate (Blowdow 100 F 

2414 Maxmiel• 19.500 gpm 1 
Confstaslon of 
Raw water

24 15 MonthlyAverage 
Consuraqption of 
Raw Water 

24 16 Stored Water 
Volse 

2.5 Natural Draft Cooling 
Towers

251 Acreage

I '*'

I; 

I
Z5-52 Approach 15 F I 

Temperature 

Csttentsad 

25.4 Blowdown FiO 5&50 expected (19.500 IF] 1 Rate ma)gpm 
2.55 BI I 1 

25 Bowdown 

256 Cycle of1 
Ccelaon 

257 Evaporation Rate 17.05 gpmexpected 1 
219.500 maa)xgpr 

2.5R8 He Wat er 

2.59 Makeup Flow Rate 3.400 expected (39,000 1 
F] ma) gprn 

2.5 10 Noise liy ,7,ý-1ý4ý 1 

2.511 Cooding To~wer ener Temp Rise 25F 1 
Temperature 

2.512 Cooling Water 96.5,1000 gpm 1 
Flow rate 

Z.513 Heat Rejection 5350 gpm (19.500 Max) I• 
Rate (Blomdown 100F 

2 514 Maximum ci 19.500 gpm1 
Consurroon o 
Paw Water

1.2 99.000 gpm total 1 x 6050 tb/sec (174,240 1 260.991 gpm 1 .00,000 grpm I 1.200.000 gpm 

1 5.250 gpm expected t O x 600 pm -2400 gpm 1 3915 expected (4700 1 5400 gpm at 100 F 1 12,000 gpm @ 100 F 49,000 gpm 
I12750 gpm total max)at g 100F max) gpm @ 100F 

1, 2 15,054 GPM I I x 2200 gpm 1 .621 gpm 1 18.200gpm I *0.O0O gpm 

1. 2 11,100 gpm I sx2000gpm I 13,050gpm 1 16.8b0gpm 1 t2.0Ogpm 

1 10.500.000 gal 1 specified .220.000 gal 1 11.800.000 gal 1 4.000.000 gal

1 6 acres without bashis 1
-] (-.4 4-I - +-L..  lacres 0 acres 14 b acres iaa twiiil .5 A � to

NAh

1,2 ,2.50 gpm total expected I NA 
12,750 gpm toaxim e) 

1.2 )I*F 1 •A

I-I S1.12 " 1 

T1,

11.100 gpm totalt expecte 
15,054 gpm ntxmr)

ims per reacter basin, 8.25 
xoes total for basins)

1 15SF -I -

ýTW14-21 Tablel14-2

1 _________ 00____F_1 

1

jpm max)

I 4900ft 1 f50 1 ft 

1 1A 19,835 expected 1 3,200 gpm expected (25.100 1 42,000 gpm 
(33,720 max) gpm max) 

1A 9E a, 55 dba @ 1000' 

S1 50F 1 2'F3F

1 ,250 gpm total expected NA 4176 gpm expe led 1 540 gpm at 100 F 1 12,000 pm norm, 49,000 gpm 

(12.750 gpm rraxdnsa) at (5011 gpm max) @ max@ 100 F 
91OF 100F 

1, 2 15,054 gpm 1 A 33,720 gpm 1 18.200gpm 1 0.000 gpm
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2411 Cooling Tower 
Teffrerature

217103

17,550 gpm 

12,975.000 gal

3 acres

1

!

I

1 25.2 F
I I mr

ee Note 6

I
1I I4 acres b. 5 acres

I IA 

IA

a-40 g xpm cld, (18,2W0 1

1 

100F 

1 

4

1ZOOO, gpm'1 (49,.xJ g'pm max)

I 1 30.000 gpm

300,000 glorn 1 1 ý2(X),000 gpm260,991 Wn



TABLE 1.4-1 PLANT PARAMETERS ENVELOPE WORKSHEET Revision 0 217103

PPE Section ABWR ABWR AP-10001 0001000 IRIS IRIS GT-MHR GT4R 5 PBMR IPBMR ACR-700 1 -CR-70C Bounding'-omposlte Usage Co,-,nent S One U Notes Two Units Notes Three Units Notes 4 Modules Notes 8 Modules Notes Two Units Notes SAR/ER 
See See See see See Note I Section 

Table Table Table Table Table Table 

14- 14-10 1411 14-12 14-13 1 14-14 

2515 MonthtlyAverage 17,550 gpm 1 4 2(i 1,2 11,100gpM 1 1A 16,964 gpm I 16,800gpm 1 42,000gpm 

Consgrater o F F 

Ze3Crw Water IB 

26 Storao Water x 1250 opel , 50001,162g000 g1 e.0ecd (097570000al 
265 ltoe Watr0W."l ga 1 1 0E10T5001000gal I 31WA 5,220,000 gal 1 7E98TL,0 ogal 

2.6 Once-Through Cooling Estimate See Woe 6 

271SodonFl1380 xeced(9,0217F U4 

276I Cootng Rate Wit 17.5 FF]0oF e ( 1 I127 sF 

27 6 e2onaterc 5 1 1299,000 gpm I 4900x0 12,10 Ln 1 324,974 gpm e 1,140p000edpm 1 ,000 gpm orm 

26a2eCooingwdatn 1gm O 1.000000 408ma)0 rF n0 

Flow Rate . e34 P 4e0d3P 

I~~P l2Ei 2S 1Eg 17 F8~ ~ 1l7~ 

2.63 Coolrig Water .18F 1 18F I .F 1 1 18F 

211eMnthyperague 17,50se I 

26.4 Ev.aporation Rate 9,300)[F'Jexpected (10,700 1 5•l ,500,gpm totaleipected 2 4 x 1250 gpm-5000 1 5162 gprn 1 9300 gpm expected,(10,700 1 _ •-"= ; 

[F) ma) gprn 7.527 gpm nmaximurn) Xw Ipr ma 

2653 Heatv Rejcton 1071gBU I EgTi~r~d 2 8E9BUh 1 4 1 MA 16 35E91 BTprn expactteI 1 3~a 7E TInorl1(15 200 E9m (V base o900gn) 

Rate 1 ýx) M, :i E h m4) 
2.71 6EAporeatgne 7.50 [Fs -xece acre w/o0 spa 2 1,2 aceI IA 11,745 eacres 30,000 ace / p ray 

72.7 Beal ejtow n 5,8505'42ý-z e2ece (19,50 1 1120 gp om,900 m 2 A 3915 ',, See Tablete 12,0gmon4-2 00p 

2.73 BbakeupFlow~a 5.8f,400[F'Je ece(39,00 1 12r PM(X4 C• 2 1 11A 15,69epected 1ZDgmMa4,Wm 

2.740 Boowdgorw l 10 F>.F121 N 0 4uJ,,, ep~e5 

Temlperature 

Concenratio 

2711 Evaoraiong Rater 1155 (F expecte (1#,0 1......... ..eubkw 2 1 14A !091,4 xetdI r3,0 gpm1 

2772 Heatejcimu n 580epcd(19,500gp 1 I0 gmnr,49DOp 2 9 A .'5 Winepm,18,6d I 'A 61O gr or4,000 gpm 

2.713~~' M2tt~eae T50p 1 11A 16,9-4gpm1.7 1 eeV4200g 

29Soe Water IZ8Ega257EglI'5-6EgaI4A17Egl II Coln pon Fi 6F 1 2. 1, 1 1 r4Ae 50 rF0 I & Codne Tem Ris 2e5 NeF 

Range 

2712 Maxlrmxn 1Arr D 1p • 1 3,9 grxA gpm, .. 18.3 11 FI 61,080 FWB 

3127.13MMonimuty~n vemp rage.,, .. 0 (% 174 e u,&5 . ... 1 2TAK 1 p 2I 1 1 ,6 gprnA 1187 IL 4Z0F 1 • ng-pm .G,5 

RaW HaterxcIanger I
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TABLE 1.4-1 PLANT PARAMETERS ENVELOPE WORKSHEET

PPE Section ABWR ABWR AP-1000 AP-1000 IRIS IRIS GT-MHR fGT-MNR PBMR PBMR ACR-700 .CR-7 Bounding-Composite Usage Co,,-ents 
One Unit Notes Two Units Notes Three Units Notes 4 Modules Notes 8 Modules Notes Two Units NotesSARER See See See se eSee Note I Section 

Table Te bt Table Table Ta_ Table 
14 14-10 14-10 1 -214.11 1 4-12 

3.2.1 Maximum Inlet 0 R I. 1NA sF to 105-F depending 1 ý,S air blast 1 N F I 95F 

3.2.2 CCW (RCW) Heal 1144 41411.4$D) E6 BTUMN 1 'A ISot specified A I112 6 EE BTUr.... nonal (365 4 1 225 E6 BTU4 S 

Exchanger Duty E_____ ________ max)_____ 411_E6______(SO 

3.3 Mechanicll Drat A lte 8i 
Cooling Towers 

&.3.1 Acreage 1)5Acr& I'~ 'A oeIIr5ar Note 9 

3.3.2 Approach 15F 1N I I15F I1 110F

i emperture 
3.33 Blowdown 

Consttuents and 
Concentiratins 

3.34 BIowdown Flow 
Rate 

335 Blowdown 
Temperature 

3.36 Cycles of 4 
Concentratton 

3.37 Evaporation Rate 

3.368 Height 

3.39 Makeup Flow Rate 

3.3 10 Noise 

3.3.11 Cooling Tower I 
Temperature 

Rne 
3.312 Cooding Water I 

Flow rate 

3,3.13 Heat Rejection 
Rate 3 ilwd i 

33.14 Maalmmon 
Coisuriptsnon of 
Raw Water 

3.315 MonthlyAverage 
Consnraton d 
Raw Water 

33.16 Stored Water 
Volumne 

3.4 Once-Through Cooling 

3.41 Cooling Water 
Dilschage 

342 Cooling Water 
Flow Rate 

3.43 Cooling Water 
Temperature gisf 

3 4 4 Minimumn Essenfan

3A45 EvaporaoRate 1 e

I NA 
r 7n11te1 

%wA 

1 NAn~ ••v ~~ 
•nOstdownr

4A 

,LA 

4A

iZ00O gpo

-l - 1-

tt..

NA

346 Hea IRejectmon 11444 41, 4; Q E6 btu/nr I 

Rate 1_1_INA_

1 See Table 1 4-2 See Note 9 

1 100 expected (700 max) mn See Note 9 

1 95 F See Note 9 

1 4 [ee Note 9

I c43it I1 SOft Isot See Note 9 

m 1HA 350 expected (I a) gpm 1 450 gpr (1400 max) See Note 9 

I 4 1 NA f 1 55 dba @ 10 See Note 9

2 'AA 21,000 pm N5.800 gpm expected (46,300 1 .6,125 gpm nona; 
rp nm-) 5U,50 9pm shutdown 

xoot 11 

1 SIA qA xug1 100 expected (700 max) gpm11 

I 4A Not specified 1 NIA 4A ?( 1 700 gpmn 

1 4A Vo I 4A 'A 250 gpm 1 5S0 gpm 

I IL 10,500,000 gal I 4A, 14A 28 0 E6 gal 1 30 6 E6 gal 

NA Note a 4A 

I qA I t AA ',IA III F 1 120 F 

2 NIA 21,000 gpm I qA '4A 25,800 gmexpected (46.300 1 2)6,125 gpm nomial, (52,250 
1m ma Awno shutdown) 

I1A'A 20F I 4A I A 16 F 1 25SF See Note 9

ierat~on with 2 pum. nrunnting Ir 
mich ivision)

2 A t50 expect ed (4 ,) gpm 1 esti25 eenated (400 max) gpm 1 ee Note 9 

1 _1__ _ i 12 E6 nonal (365 E6 max) 1 25 E6btuhr JNote 9 
0./h [11 4ES bktun
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1A

2

1-i

I

I

1 450 gpm (700 ma~x) see Note 91

I 1 I6 F

311,00 gpml I Note 9,IA2



TABLE 1.4-1 PLANT PARAMETERS ENVELOPE WORKSHEET

PPEBSection -- 1 00 AP 1000 IRIS PRis GT-MHR PBMR R.70 Boundlng-Composhe Usage Conm-ents 
One Unit Notes Two Units Notes Three Units Notes 4 Modules Notes I S Modules NoteI Two Units Note SARIER 

See see See see I see Note I Section 

Table Table Table Table I _ _ Table Table 

14-9 14-10 14-11 14-12 _ _ 14-13] 14-14 

3.51 Acreage NA 45 acn I _ILA ILA '4A -0 acres (no spray) 

3.5.2 Blowdown q-4TI t .4 I NIA Note 7 1 11A 1A NIA See Table 1 4-2 Se Note 9 
Constituents andI1 

_______________ I IL M 00expected (700 max) gpn See Note 9 

RateF 
e 

Judnge veatlons 

3.5 4 BFow F-,?I A 1 I ')A 9A 95 F See Note 9 

3.55 Cycles of I ILA lA ') A 4 See Note 9 

Cloncentration 1 

3,56 Evaporation Rate 250 expected 1A 14A 450 (700 max) gpm See Note 9 

357 Makeup Flow Rat expected 3 ) 1 4A -IA 14A 450 (1400 max) gpm 

3.5 8 Cooling Pond I NA 25 • AF 

3.59 Coding Water 1 rA 21,000 gpm 1 14A q 26,125 gpm norma,.  
Flow Rate I 50 gpm shutdowr.  

35.10 Heat Re o 1pm, j It m 4A100 gpm normal (200 gpm max) 
@9SF 

3.511RMamurnter I ,,le- I 4AA 700 9p (500 w/o spray) 

&512 Monthly Average 50 gpm V150 w/o spray) 1 450 gpm 
Consum,t, of 

3&5 13 Stored war ? "w ........ 1 120,000.000 gal 196,000.00C gallons 
Volu.er 

Con "•ainmentI ZI _ Wet I I Reoa 
4L1 Amlbient Air 

Requiremet ______ _____ ______ 

411 Maximum Amntlent NA1 15FEt)F1 1 ,FDIýFA A15FD/0F 

(0% Exceedance " I 4:A NA 
412 Mixrornum Ambient N 0 4 

Temperature (0% 
Exceedattce) 

5.1 Discharge to Site Wate 
Bodies 

5.1.1 Flow Rate 50expected fi-ftgý4 gpm 3.4 30gpm nofnal. 69 gpm max 2 (105 1 |gpm 1 11 expected gpm 1 27 expected, 50 pm max. 1 pegn expected (198 max 9pm) 

__ __gpm) 

5.2 Raw Water 
Requirements 

5.2.1 Maximum L~e 'f~~A 1 3 69 gpm 2 1059gpm I 109pm 1 [3775 go (17 9pm) 1 1 1209Qpm max 1 11009 pm 

5.22 MonthtlyAvemage 25%odtmax -~p 50 gp eti 2 gem0 gpm ¶ 000 al/Monttt (16 4 
GE________________ Email)_______________ 

__________________________
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TABLE 1.4-1 PLANT PARAMETERS ENVELOPE WORKSHEET

PPE Section 1 ABWR AP-1000 APNo RS IRI.S. GT.MHR -GT.MHR1  PBMR PBUMR4 ACR-700 CR Bounding-4Cof~oserw Ursage Contnents 
i ~~~N-00 Notesenit Tw nt oteTWUnt Noe 

One_______ Unit_____ Tw nts Aoe 4 Modules Notes 8 Modules Notes 1~w Units____ [N SAI________ 

&I1 Discharge to Site Water 
BodiesL 

611 FlowRate 50expected(135 max) gtm 1.5 50gpmexpected, (140 max) 1 75gp-n 21gpm 1 Included in 5. 1 1 11 ~~ -0,1 110 gpmexpeted (145 max) 

6.2 Raw Water 

6.2.1 Maximum ise 40gpm 1,5 40gent 18 gpm 2 11 50 opm 8 ior 1 20 72 g 

6.22 Monthyveag 151~x1,5 150 gem I I r n 120 

7. Fire Protectio-n System 

7.1 Raw Water 
-Requirements 35gp 

7 12MonthltyAverage 0gpm 4 00 I gpn pnmI g 1 450,000 gari (0 gpm 

&I1 Discharge to Site W1 

Bodies e~dd(0mx e 

8511 Flow Rate 1'5epce Wmx im14 (0 a)w1F5gmtal150o axu) 

9.~~~~~~ UntVrjibyeEfun 

; =______________
9.1 Atmospheric 

Dispersion (XIQ) 
1Aed.int

LPZ - 2 m

911 0-2hv@EAB I 37E-03 SeOW? 

(Max. to meet IOCFRI00 

91.2 0-8li hr0LPZ M 4 ~ 1eif

9 13 8-24 hr @LPZ 

9 14 1-4 day @LPZ 

9 15 4-30 day@ LPZ 

9.2 Atmiospheiec 

=xQ annt Average

17E-04 sec/rne

LPZ = 2 mL LP-025 mL LPZ =02554 PZ -2 mL

1,4 10 E-03 aeohn? 12E0 Sec/M I I20E-03 sec/rn 1 I1OE-03 secrn'1 1 0E4 sec/ne 

1. 1.0E0 se& I I 20-0 1er' 30E -04 serlm3 1 1 35E-04 secn 

1,4 0E0 e/ 1 11 OO .I ji E-04 se/i 
1 270E.04 secn 0 -5se/irIiE-Sse/i

1.4 5 40E-05 sec/ti? 2 70E-04 ser/nV

I .2-IE-05 sectm' 1.4 r0&5 sec/rn I 1 r70E-04 sec/rn 1 706Y~-04 seo/nn 1 06t-05 secwn .24E-06 sec/n? 

EABEAB MA A A

9 3 D seCo iinseuece I I I 
9 ora 0CFR20 I 10CFR20O 10ICFR20 1 10CFR2O I IOCFR20 I f1OCFR2O 

IOCFR50 APP I I0CFR50 APP I IOCFR50 APP I IDCIR50 APP I IOCFR50 APP I I1OCFR50 APP I 
9.3.2 Post-Acciden 10CFR2O 1 10CFR20 1 10CFF20 1 -11 Rem WB In 30 days I 1CF2 1 OCFR2O 

93I~no 0CFR50 APP I 1oCFRI00 IOCFR50 APP I 1OCFR5O APP I @025 mit 4<5 jOCFR50 APP I I10CFR50 APP I II 1' ___f______________ 025 ml _ _ ______

4

________________ 4
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TABLE 1.4-1 Revision 0 217103

r . ...... ...... n r .^.... I ! I nrJnun 1TJrlao oun Ionl aro_,nn . -R.7I a..I-R.....rnn./l3-r1A.--.:.-C l tn I:nn I C.l .lrlts

93.3 Severe Accidents

9 4 Release Point

OeUR 
OneUlni

7Not"s Table 
I A.S

Two UnIts
AP--000 
Notes 
see 

Table 
1 4-to

iT Js Three Unit

11.. r410 ... T rI
5 rem WI rs y4 hr @ 0 5 

< I1E-061I rx-yr

Notes 
See 

Table 
14-11

4 Modules NSee 

Table 
14-12

8 Modules Notes 
See 

Table 
14-13

?5 mm WB m 24 Wr9 0 5 M 

IE-06 I rx-yr

5SrernWB inS24 hn"r @u5rms 

- 1E-0 Irx-yr
@025 ml 

5S Ram Thwod In 30

ays a@0 25 e 
No severs dose 
oniseqpences

Two Units

c1E-0tx-yr

rm 0- 0.5 -gd

941 Confguraton vertical I ertica I Verical 1 
(Horizontal vs 
Verlicat) -__________ 

94.2 Eevatlon(Normal) 24911-4 In 1 160It 1 135fft 

943 Elevation (Post 1 77 
Amident)

S4 4 Mllnmuml lastantE 
to site Boundary

945 Temperature 1 05 F e•ax i 120 F Est. 1
-ears a- r 31FV 
;econd% fahtto13OF 3

Notes Nt 
See Notel I 

TableII 
4 A-,IA

SAR/ER 

Section

ertical 1 ertcal I 

1 134ft 1 213ft 1 f55ft 

I 134' :1 -jt Lar, 1 Ground ____ 

1 4 F 1 lO4F 25 nd exclusi area

946 VolumetiI Flow 323.750 sctm I a00 s0.0 (n0S 1 irsaoiunso ar, Wi5C0 . ec , iiwi.  
Rate to zero In 

1 ___________ row__sum_(norm)_I__ 00rwsinird11 minute _________ ____________ _____________ 

9.5 Source Term 

951 Gaseous(Normal) 51B66Cyr 9 *138 C1yr 4 10.000C/yr 1 1820/r 0/yr 1 0/yr SeeTables 14-ee& 
See Table I 4-7a for Isotopic breakdown, see See Table 14 -7c for See Table i 4-7d for M layAr-41. al otlw for source tern breakdown I 
Isotopic source term atle I 4-7b. isotopic source term otopic source term n have a T value does nri Include 
breakdown. breakdown Meakdown Iegitle release which Is reported In Item 

95° 2 Gaseous (Post- 1 I Table I 4-7k I TabI4-7h I eeTable14-71 1 Table4-7JforLLOCA. I ite based onlmtngLW 
Accdeont) Es._ 

95.3 Tntftan NormaQ)7 90/vyr a 0 Cl/y I 100 0/yr I [5 l s HTO 1 1720 Cl/yr0C~y 
G~loutput per Table 11 3-3 

10.1 Dose Consequences 

1011 Normal 10CFRSOAPPI I 10CFRSOAPPI 1 D 160Cyr(non-tnated, 1 ormalOps <10% I 10CFRSOAPPI 1 10CFRSOAPPI 

1OCFR20 IOCFR20 690 /yr (triturn) IOCFR20 10CFR20 IOCFR20 I0CFRS App 

10 1.2 Post-Accident 10CFR20 1 10CFR20 1 IOCFR 20 2 -ost Accident <<05 1 10CFR20 1 10CFR20I O 20 
I0CFRI00 10CFRI00 10CFR100 IOCFRI0O I0CFR1O0 

10.2 Release Point 

102-1 Flow ate 100gpmn+10,000gprn 1 8grmaverageatrelease 1,4 3g6lpm+r1150gn 1 0gpn+ dilutlon 1 gpm+l6gpm 1 l35gpmrfor2unlts I 
lotion nt Sid SAR Table 112-8 fo lution per 8 hrs 

single uora, average daily 
rge for 292 days per 

watt dtiltton flow of 3500 

103 Source Term I 

1031 Liquid d 10C/yr 6 3 52 0yr 1 D 10 C/yr 1 025 0/yr 1 OC-yr , 1 0 07 CVyr (gross bea.ga.rnm,) I Maium vm f 

See Table I 4-8a for See Table I 4-8b for Isotopic isotopic breakdown not rciplo brteakdown ot' 
isotopic listing pronGe Ths isyrSee Tae1 4-8t for sotpc 5c Tjr1AS 4 k 

ed.,plor to 

103.2 Tritium 0/yr 6 20/CVyr 1,4 [000/yr 1 350/yrasHTO 1 0C/yr 12 100 Qyr 

dGALE output per Std SAR 
__________________ d SAR TaFe 12 2-fl Table 11 2-7) ________ _______ __________________ 

"I 1 Z d I t e s w I Ill IIII Ii] _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _
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TABLE 1.4-1 PLANT PARAMETERS ENVELOPE WORKSHEET

PPE Section ABWR ABs oWR P-100o Ar-10 IRIS IRIS GT-MHR GT-MHR PBMR IACR-700 CR-7 Bounding-Cnoslte Usage K Con.ent3 

One Unit Notes Two Units Notes Three Units Notes 4 Modules Notes 8 Modules Note Two Units [NotesR 
See See ton 

Table Table Table Table Table TabIe 
14-91143 *4'14-10' 14-11 112 414-14 

11.1 Acreage 

1111 Low Level 5mo Qolernal to buading) 1 2years (Std SAR Section 1.4 Noon-srtestorage 1 2mont (typical) 1 am 

Radwaste 1142.1 storage In radwaste assumed - peilodo pick

Storage bp expected generatin at site 
rate) 

11.2 Solid Radwaste 

112-1 Aclwft .700(Yr 1 3,660 c0/ 1 100ytotal 1 lO0C1500 Ctyr 

12Pnnopaldes See Table 143Table 4-3 1 e Table 14-3 1 re Table 1 4-3 1 See Table I 4-3 1 See Table 14-3 1 5, T 1,4-3 11.2.2Prnia 

11.23 Volume7 11518 W•/yr expected wet/y - p1/yr 1 1 9041 f/yr avg 2 90 cu ft/yr total com.posedel 1 15,0 a 

112.13 Aclreae M~cn 1WZV 11 4- 12cn 7 11. eoe we/r 2610,• Stored 7 fr -V0ace 

lio7 ban per Sitd SR Table 150 ityrowlow-level 
114-1 ce (compaclon ratto 

pý, isExpctd sippd s 3M r 41).640 ft'/yr low leve Non
/tfyr mpcal. 290 fle/yr spen 

pectetlitppelesi2 2118 110y(8 m'4ear spen fite 

eae acreage Stored acres 1 acres 
Insidd power blockr _ _" .... _lthEAB 

Distoane to c 1 39 It. 1 1 2 It 1 E 1640ft 1 I0 

Neaeast 

13M1 Exhaust ElevatIon 150 above pant grae 1 150 tve plant grade 1 135r 11 110 t 

13.2 Flue Gas Effluents [e Table 14-4 1 •.eTablte 14-4 1 ,ee Table 14-4 1 N A•eal 4413 :- •• :=•:: 

1.4 Heat input Rate 10.000 BTU/hw ft 1,U0 1 .100,0 TUU 1t 

eaiaVetlt~on andng Acanbe accommodated______ _ _ __ _111 _ _ __ _ __ _ __ _ _ __ _ __ _ _ __ _ _ __ _ _ __ _ _ __ _ _ 

Power ....... E 

11 Stoag Caact 40 yer years

14.1 Ambient Air

1411 Non-safetyHVAC 100FDB/77FWB 1 
1
100F DB/77F WB Colnocdent 1 100tF DG/77F WB 1 L0F /7Wi 1 j100FL7F Wi 1 PO F DB/7F WWColnodot 

max ambient Coincident Coincident rrnckWn olcL= 
xteemp I I I( 

C Ii~ Ir~ I . ,rIx h I I LinF I I L1flF
14 1.2 Non-satery WAL.  

rmin ambient 
ternp(1% 
Exceed) 

1413 Safety HVAC ma 
ambient temp 

1414 Satety HVAC nrw 
ambiet temp, 
(0% Exceed)

1
r

I NA SR WAC I 

I NA j O SR HVAC I F j _ _ _ __I
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TABLE 1.4-1 PLANT PARAMETERS ENVELOPE WORKSHEET

ABWR Not" 1 A".l000 JAP-10O00 IRIS IRIS Gt-MHR GT-MHRI PBMR PBR ARr0CR- .7 oundln~g-CANIU~Ofl3st s One Unit I Two Units Notes The Un es e Notes 8 Modules Notes TWO Units Ne SARER 

See e eee Note I Section 
Table Table Table Table Table T I 

1 4-9 _________ 1 4-10 _ _______ j1 4-li 114-12 1 4-13 ____________ 4-14 ____________ _________ ____________ 

1 V 6 F ... . I F, 1 1151F 2 115FDB/Owb I 4A D5 ,cA o ident7 1 95 F DB, 77 F WB co•n,•id 79n 7 
ambient~~~~~P tm 7F OOET wB norn-coincdent (5 % 

(5 F_____) ____5~ ____) fleeance)_ _ __ _ _ _ 

14 16 Vent System Mi _-5F 1 _.40F _2 -40F 9k 1_otSp__d _-51' 

Terperature 
(5% exceed) 

13" DRwer~v it e se~lueti a s TaI eI ISI Te l45I Tal - I I ee! b I4- 1 ee Il 4I 

16,14 1 esel C loe cty 3x 000/f0 t 1 4000ewt 4x35f w 1x200 w1 t x 00 w tu x25 2 , f00 

G~ft 

1 615 2 Dte/f si e l E xl ut -8 ~e1 I 'A 3f bv rd 0 

15T 
abe 1 4l 

151.14 Dwnchs r 2os 5dacre 1[0 t12iSba 00f,, 1 t acre -;'IN ft acr 5 es acte 1010 acres(1•• 0 t 

16.1 Di [esel Fu Tp 2DeATD7514 

16,11 DiseG a pasT y 0015Ok 1 4 0D va 4x 5k 1 5 200k 1 MA1x2500klsw x25 2 z 1A 4A x600Mwe ;.,,,se r.,, 

161.2 Dies-Tul~ m Ehut - f 1 5 1n 50one 1 rAW1 :, 10f 33 ie abov grd 011 

Eltvation 

16123 Gs-ue_ Flue Ge1 S e T e 1 5 1 NA See Table 14-5I96___LA 4 -, 

GsEffluents 
I I SeTbe1

16.2 4 Gas-Turbi ne~os nn oe' A5dl 10 

162.2 5Gas-Turbine Fu .D o10 on oe 1 10 i none NA 6,,••dt 

Exhaust Elevat°c' ion I II II

17 1 AcesRu es 1711 Heavy Haul 
Routes 

17 12 Spent Fuel Cask 
Weaght 

17 2 Acreage

1 [ •ces •2 r acre es s acrs1'ce 

I J100 tons I 100 tons 1 r6,25 Ihs (23 Tons) I rs th~an 100 tons I Iess thanm t00 tons 1 1150 tons

17.-1 Ofice Facilities 109 (47.600 sq 6) 1 1 acre 1 

Support 
Faclities_

Iotal o8 See Noe 10

IZPacre II� 1�I�sac�s I I 
acre 1.9 acres 100 acresR 5acres

It~are IIacrsa 1 3II2a ]I____
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TABLE 1.4-1 PLANT PARAMETERS ENVELOPE WORKSHEET

PPE Section ABWR AEWR AP-1000 AP-100I IRIS IRIS GT-MHR GT-IHR PBMR PBMR ACR-700 ,CR70 Bon,,,gC olte UsageCom,

One Unit Notes Two Units Notes Three Units Notes 4 Modules Notes 8 Modules Notes Two Units Notes SARWER 
See See See See See 50e Note 1 Section 

Table Table Table Tamle Table Table 

1 014-10 t 4-1t 4-12 1 4-13 14-14 

17124 PoenBlock -25 s1 2.5 acres 1 26 acres 1 4 4 acrea 3 fleacres 

172-5 Protected Areas -38 acres 1 aTr F 54 ... .. 1 40 a acres 1 - 21 acres 1 27 acres 3 54 acrs 

113 Megawatts Thermal 3926 MV~th 1 ) ~t ý,;16,JI 3D Vt 0 ~h1 30 ~hI 2I W 1 580MYth core. 6 860 MaSSS 

174 Plant Design Life C, r~ F, Q4 er 0yas- 1 60 years____ 

17.5 Plant Population 

11 51 operation 51 people 1 00for first plant, 200 foreach I people for a3 reactor 1 240 people 1 130 people I 1 people 
ýonowfnoplant =500 Wie 

175.2 Refueling/ Major 81 people 1 00 1 700 people 2 240 people I :)nline refueling, 330 1 50upeople additional 1 1000 people 

Maintenance 'or major maintenance I •-,•ev, ai:eu eeveryfl pars 

17 6 Station Capacity act3% 1 % 5% 12 

l 18.1 Access Routes _ 

181 1 Consucon 23Hx23'Wx3 L I eactor Vessel 2Z Dx34'L. 1 Reactor Vessel22 Dxf5i 1 WBHlx2f'Wx SoL 1 26'Hx33MWsx6WL 1 Reactor Assembly3ZM H x 1,2 

Module team Genertor 2T D x W L, Stean Generatm o' D x 82 8' Wx 25 5' L, Steam 

Dimenseon retmne Rotor 1r D x 29 L, MY L, Reactor Vessel seneretoi 16 D x 78' L, 
i.e etr Stator18" D x4,1'L., ea 24'D x15' H, Cont oue by rail 12s ir1s 80' 

by Pal 7 Hsx 1Z2W Vessel ower Half 82 D 

W0' L, Modules by Barge W0' *. Cont Vessel 
x8Wxg3'Lort30' Dx Upper Half S2' D 

I'MH HemlphereCont Vend 
C:losure Head 3.3 D x W• 
-i, Modules by Rail 12' H x 
Z 'W x W0 L, Modutes by 
3arge 90' H x 82I Wx 93L 

181.2 Heaviest 1,516,000 ibs (758 tons) 1 1,900,000 bs (950 torts) 1 2.0•0.000 tbs (1045 tons) 1 k0 1 1,764,000 lbs (882 tons) 1 700 US tosns 

18.2 Acreage 

I 2¶A 1 20 mres 1 t7 acres 2 50te 10 7 4 a20es 1 20 acpes 1 15 p lre• , 

182.2 Temporary i52 
arpt1 f4mars 1 ifaores 1 lonth 10months 1 *l2maons 1 82 rnt-- s 

Casruton 
Facilities j 

118,3 Construction 

18.4 Plant Population 

18 41 ConstnF-tý 111 ;: 120 (a oty g) 3 1200 people 2 2500 max 1 1200 people I 20DO people; 31,50 peop (max) 

18 5 Site Preparation 1ý. 1 8 monfts 1 18 mo~nths 1 [12 rnonths 1 6 m-,o-,-, 1 -12 • 18 ,,,ft
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TABLE 1.4-1 PLANT PARAMETERS ENVELOPE WORKSHEET

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 forevaluating the acceptability of the site.  

2 The AP 1000 plant uses a separate mechanical draft cooling tower for the non-safety service water system which Is separate from the Condenser Circulating Water System. The duty values forthe 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 Circulating Water and Service Water System combined.  

3. PBMR does not have a condenser. This Is the heat load for the active 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 cooling tower and 4 x 4 mw to RCCS.  

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

6 Applicants must identify main condenser cooling system aitematives (e g , mechanical or natural draft cooling towers, cooling ponds, or once-through cooling). To maintain multiple options, the most restrictive value for each cooling system PPE section should be used In the ESP 

application (e g 550 feet cooling 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 not have a CCW system This is for the Shutdown Cooling System (SCS) The loop is entirely closed and heat rejected through an air blast Heat Exchanger.  

9. Impacts of the main condenser cooling system will usually bound Impacts from operation of the Ultimate Heat Sink. No water cooling system Is required for the AP1000 Ultimate Heat Sink.  

10. Laydown and temporary construction facirties fall within the 87 acre site footprint (Section 17 2).  

11. 10% margin added to vendor supplied PPE quantity to establish value 
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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 Wen Treated Water Envelope 

Ohlonne demand 10.1 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 

01 and grease NA 

Total dissolved 17,000 17,000 
sords 

Total suspended 495 150 150 
solids 

BOD. 5-day 

Notes 

(1) Assumed cycles of concentration equals 4
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ADDITIONAL TABLES PLANT PARAMETERS ENVELOPE WORKSHEET Revision 0

TABLE 1.4-3 PRINCIPAL RADIONUCLIDES IN SOLID RADWASTE "I 

ABWR AP.1 000 IRIS "' GT-MHR PBMR ACR.700 Composite 
Radionucrlde (1 Unit) (2 Units) (3 Units) (4 Modules) (S Modules) (2 Units) 

Quantity Quantity Quantity Quantity Quantity Quantity Quantity 

(Ci/yr) (Ci/yr) (ClI/yr) (Cl/yr) (CI/yr) (Ci/yr) (Cltyr) 

Fe-55 622976 276 NA NA 3289 1761.37 

Fe-59 00819 NA NA NA NA 064 

Co-60 39592 5742 255 NA NA 17.66 574 512 

Mn-54 44 F56 21 NA NA 055 347.22 

cr-51 97;3 0 5P302 03 NA NA 4551 97.138 
CO-58 NA 5 55 55NA NA 0 124578 

NI-63 NA 279 NA NA NA 632 772 

H-3 NA 314 1.5 NA NA NA 32114 

C-14 NA , 03 NA NA NA 057 

Nb-95 NA 06466 03 NA NA 162 

Ag-110m NA 00928 003 9 0064 2.18 

Zr-95 NA 014326 008 NA NA 7645 

Ba-1 37m NA NA NA NA 254 

Ba-140 NA 009 005 NA 0 0.1745 

Pu-241 NA 009 NA NA NA 0.22805 

La-140 NA 003 005 NA NA 008022 

Cs 134 NA NA NA M 6 152 012 605 

Cs 137 NA NA NA 50 382 256 

Sr 90 NA NA NA NA o 0.11 0.16 

1-131 NA NA NA 0.40 NA 8191 

1-133 NA NA NA NA NA 455 

Na-24 NA NA NA NA NA 044 

Ru-103 NA NA NA NA NA 2.18 

Ru-106 NA NA NA NA NA 1 37 

Sb-124 NA NA NA NA NA 1129 

Ce-141 NA NA NA NA NA 0.14 

Ce-144 NA NA NA NA NA 01 0.11 

Gd-153 NA NA NA 3N 3 09 

Other ____ _ 59_964 27 NA NA NA 72858 

Total (rounded to 270 2200 900 1100 100 500 5100 
nearest hundred)

Notes: (1) See PPE Secton 11.2 2 
(2) Based on IRIS/AP-1000 power ratio
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ADDITIONAL TABLES PLANT PARAMETERS ENVELOPE WORKSHEET

Table 1.4-4 Yearly Emissions Auxiliary Boilers
1 

DATA FOR PBMR ABWR Twin AP 1000 IRIS GT.MHR Twin ACR-700 (2) Bounding Value 

Pollutant 
Discharg 

Quantity (Ibs) Quantity (Ibs) Quantity (Ibs) Quantity (lbs) Quantity (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 

Carbon monoxide NA NA 1,749 1.749 

Hydrocarbons NA 28,600 100,200 1,002 NA 88 100,200 

Nitrogen oxides NA NA 19,022 19,022 

Notes: 

(1) Table 14.1, Section 13.2 

(2) Emissions are based on 30 days of operation per year 

Table 1.4-5 Yearly Emissions From Standby Diesel Generators (2) 

DATA FOR PBMR (8 Modules) ABWR Twin AP 1000 IRIS (3-Units) GTMHR Twin ACR-700 Bounding Value 

8 x 1000 & 2x 25 kw 3 x 6000 to 6500 kw Four 4000 kw + four Six 2000 kw 3 x 2500 kw 4 x 6500 kw (6) 

(3) (1) 35kw (3) (4) (3) 
Pollutant 

Dischared (3) 
Quantity (Ibs) Quantity (Ibs) Quantity (Ibs) Quantity (Ibs) Quantity (Ibs) Quantity (Ibs) Quantity (Ibs) 

Particulates 4025 1050 1220 600 22 576 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 

Ndrogen 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 14-1 Section 161 3 

(3) Emissions are based on 4hrslmonth operation for each of the generators 

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

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

(6) Further reduction in emission can be achieved with the addition of emission control equipment on the reference D G s.
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ADDITIONAL TABLES PLANT PARAMETERS ENVELOPE WORKSHEET

Table 1.4-6 
Standby Power S stem Gas Turbine Flue Gas Effluents1 

ABWR GT-MHR (BOUNDING) 

FUEL: Distillate 20F Ambient 9,890 Distillate 20F Ambient 9,890 
BTU/KWH (LHV) BTU/KWH (LHV) 
10,480 BTU/KWH (HHV) 10,480 BTU/KWH (HHV) 
96,960 LB/IIR Fuel 96,960 LB/IR Fuel 

Consumption Rate Consumption Rate 

Effluent Quantity' Quantity" 
PPMVD (Ibs) 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 

S02 44 370 55 470 

SO3  3 24 5 30 

SULFUR MIST 39 50 

PARTICULATES 17 22 

ExhaustAnalysis % Vol % Vol 

ARGON 086 086 

NITROGEN 7256 7256 

OXYGEN 11.2 11.2 

CARBON DIOXIDE 5.19 519 

WATER 987 9 87 

Notes: 
(1) See PPE Section 16.2 3 
(2) Emissions are based on 4 hrslmonth operation for each of the generators
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ADDITIONAL TABLES PLANT PARAMETERS ENVELOPE WORKSHEET

Table 1.4-7a ARWR• Averanp Annual Normal Gaseous Release11 )

Isotope Release - Isotope Release 
I unit 1 unit 
Ct/yr C yr 

Kr-83m 8 38E-04 Sr-89 5 68E-03 

Kr-85m 2 11E+01 Sr-90 7 03E-05 

Kr-85 5 68E+02 Y-90 4 59E-05 

Kr-87 2 51E+01 Sr-91 1 00E-03 

Kr-88 3 78E+01 Sr-92 7 84E-04 

Kr-89 2 41E+02 Y-91 2 41E-04 

Kr-90 3.24E-04 Y-92 6 22E-04 

Xe-131m 5 14E+01 Y-93 1.11E-03 

Xe-133m 8 65E-02 Zr-95 1 59E-03 

Xe-133 2 41E+03 Nb-95 8 38E-03 

Xe-135m 4 05E+02 Mo-99 5 95E-02 

Xe-i 35 4 59E+02 Tc-99m 2 97E-04 

Xe-1 37 5 14E+02 Ru-103 3 51E-03 

Xe-138 4 32E+02 Rh-103m 1.11E-04 

Xe-139 4 05E-04 Ru-1 06 1 89E-05 

1-131 259E-01 Rh-106 1891-05 

1-132 2 19E+00 Ag- 10m 2 00E-06 

1-133 1.70E+00 Sb-I24 1 812-04 

1-134 3 78E+00 Te-129mn 2.19E-04 

1-135 2 41E+00 Te-131rn 7 57E-05 

C-14 9.19E+00 Te-132 1.89E-05 

Na-24 4 05E-03 Cs-134 6 22E-03 

P-32 9 19E-04 Cs-136 5 95E-04 

Ar-4l 6 76E+00 Cs-137 9 46E-03 

Cr-51 3 51E-02 Cs-i 38 1 70E-04 

Mn-54 5 41E-03 Ba-i 40 2.70E-02 

Mn-56 3 51E-03 La-I40 1 81E-03 

Fe-55 6 49E-03 Ce-141 9.19E-03 

Co-58 2 41E-03 Ce-144 1 89E-05 

Co-60 1 30E-02 Pr-144 1 89E-05 

Fe-59 8 11E-04 W-187 1 89E-04 

NI-63 6 49E-06 Np-239 1.19E-02 

Cu-64 1 00E-02 Total 5186 

Zn-65 1.11E-02 

Rb-89 4 32E-05

Notes: (1)SeePPESectIon951
Notes: (1) See PPE Section 9 5 1

Table 1.4-7b 
AP-1000 Average Annual Normal Gas Releaselll 

Isotope Release 2 Unit 
CIr 

Kr-85m 7 20E+01 

Kr-85 8.20E+03 

Kr-87 3 00E+01 

Kr-88 9.20E+01 

Xe-131m 3 60E+03 

Xe-133m 1.74E+02 

Xe-133 9.20E+03 

Xe-135m 1.40E+01 

Xe-135 6 60E+02 

Xe-138 1 20E+01 

1-131 2.40E-01 

1-133 8 00E-01 

C-14 1.46E+01 

Ar41 6 80E+01 

Cr-51 1.22E-03 

Mn-54 8 60E-04 

Co-57 1 64E-05 

Co-58 4 60E-02 

Co-60 1.74E-02 

Fe-59 1 581-04 

Sr-89 6 00E-03 

Sr-90 2 40E-03 

Zr-95 2 00E-03 

Nb-95 5 OOE-03 

Ru-103 1 60E-04 

Ru-106 1 561-04 

Sb-125 1 22E-04 

Cs-i 34 4 60E-03 

Cs-136 1.70E-04 

Cs-137 7 20E-03 

Ba-140 8 40E-04 

Ce-141 8 401-05 

Total 22.138
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Table 1.4-7c 
IRIS Average Annual Normal Gas Release(l) 

Isotope Release 3 Unit 
Cyr 

Kr-85m 3 25E+01 

Kr-85 3 70E+03 

Kr-87 1.36E+01 

Kr-88 4 16E+01 

Xe-131m 1 63E+03 

Xe-133m 7 86E+01 

Xe-I33 4 16E+03 

Xe-135m 6 32E+00 

Xe-135 2-98E+02 

Xe-138 5 42E+00 

1-131 1 04E-01 

1-133 3 46E-01 

C-14 5 76E+00 

Ar-41 3 07E+01 

Cr-51 9 05E-04 

Mn-54 6.38E-04 

Co-57 1.22E-05 

Co-58 3 41E-02 

Co-60 1.29E-02 

Fe-59 1.17E-04 

Sr-89 4 45E-03 

Sr-90 1 78E-03 

Zr-95 1 48E-03 

Nb-95 3 71E-03 

Ru-103 1.19E-04 

Ru-i 06 1.16E-04 

Sb-125 9 05E-05 

Cs-134 3 41E-03 

Cs-136 1.26E-04 

Cs-I 37 5 34E-03 

Ba-140 6 23E-04 

Ce-141 6-23E-05 

Total Nobles 10,000 

Total Iodine 045 

Total Other 0 07 

Notes- (1) See PPE Section 9 5.1 

* Values nonnatilzed to the AP-1000 isotopic distribution.



ADDITIONAL TABLES PLANT PARAMETERS ENVELOPE WORKSHEET

Release in Cilyr- 4 module plant. Assumes 
Isotope holdup prior to release.  

Kr-85 112 

Kr-88 21 

Xe-131m 8 

Xe-133 41 

Total 182 

Tritlum (as HTO) 74 

Notes: (1) See PPE Section 9 5 1

Table 1.4-7e 
ACR.7flf Annual Averaae Normal G;as Release

Emissions Twin Unit ACR- Remarks 
700 (CUYr) 

Carbon - 14 80 

Noble Gases 1992 (See Table 1 4-7f) 

Iodine - 131 5 4E-04 

Particulates 1 60E-03 

Total 2000 

Note: See PPE Section 9 5 1

Table 1.4-7f 
ACR-700 Breakdown of Radionuclide Activity for 

Noble Gases (Normal)
Radlonuclide Twin Unit ACR-700 (Cihyr) 
Ar-41 303 

Kr-85-m 13 

Kr-87 3 

Kr-88 18 

Xe.131.m 3 

Xe4133 1,452 

Xe-133-m 30 

Xe-135 153 

Xe-135-m 8 

Xe-137 4 

Xe.138 6 

Total 1992

Table 1.4-7g 
Comeosite Averaae Annual Normal Gaseous ReleaseTable 1.4-7d 

GT-MHR Gaseous Radwaste Release (Normal)

Notes- (1) See PPE Section 9 5 1
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. . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Isotope Release otope Release 

C•yr c__r 
Kr-83m 8 38E-04 r-89 6 00E-03 

Kr-85m 7.20E+01 r-90 2 40E-03 

Kr-85 8.20E+03 -90 4 59E-05 

Kr-87 3 00E+01 $r-91 1 00E-03 

Kr-88 9 20E+01 r-92 7 84E-04 

Kr-89 2 41E+02 -91 2 412-04 

Kr-90 3 24E-04 -92 6 22E-04 

Xe-131m 3 60E+03 -93 1.11E-03 

Xe-133m I 74E+02 r-95 2 OOE-03 

Xe-133 9 20E+03 b-95 8 38E-03 

Xe-135m 4 05E+02 10-99 5 95E-02 

Xe-135 6 60E+02 c99m 2 97E-04 

Xe-137 5 14E+02 u-103 3 51E-03 

Xe-138 4 32E+02 h-103m 1.11E-04 

Xe-139 4 05E-04 U-106 1 56E-04 

1-131 2 59E-01 h-106 1 89E-05 

1-132 2.19E400 9-1Iom 2 00E-06 

1-133 1.70E+00 b-124 1 81E-04 

1-134 3 78E+00 b-125 1 22E-04 
1-135 2 41E+00 e-129m 2.19E-04 

C-14 1 46E+01 e-131m 7 57E-05 

Na-24 4 05E-03 e-132 1 89E-05 

P,32 9 19E-04 s-134 6 22E-03 

'-41 4 OOE+02 s-136 5 95E-04 

r-51 3 51E-02 s-137 9 46E-03 

n 5 41E-03 s-138 I 70E-04 
n-56 3 51E-03 a-140 2 70E-02 

e-55 6 49E-03 a-140 1 81E-03 

0-57 1 64E-05 e-141 9 19E-03 

0-58 4 60E-02 e144 1 89E-05 
30-60 1 74E-02 'r-144 1 892-05 

e-59 8 11E-04 N-187 1 89E-04 

1o-60 I6 49E-06 1p-239 1.19E-02 

u-64 J OOE-02 rotal (w/o H-3) 24045 

-65 1.11E-02 -- 3 3530 

'b-89 4.32E-05 total 27575

Revision 0 2/7103

Notes: (1) See PPE Section 9 5.1
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Table 1.4-7h 
GT-MHR Gaseous Release Source Term (Post Accident) 

Design Basis Event Releases (CI) 

Isotope 30 day release fromn building 

1 Module DBA 
Kr-88 4 -45% Wide body garm 
H 3 

Sr-90 2 E -05 
1-131 2 -70% of thyro dose 

Cs-137 3 E -04

Note GT-MHR uses an accident dependent mechanistic source term

Radionuclide Design Basis Event Releases (CI) 

0-2 hour 2-720 hour 

C 14 38685 0 

H3 0 0 

Kr-83m 242 0 02 

Kr-85m 7.14 064 

Kr-85 26 196 

Kr-87 984 002 

Kr-88 1694 056 

Kr-89 585 0 

Kr-90 292 0 

Kr-91 1.39 288 

Xe-131m 049 8.19 

Xe-133m 1.38 471 96 

Xe-133 601 0 

Xe-135m 236 19 

Xe-135 928 0 

Xe-137 6.17 0 

Xe-138 11.34 0 

Xe-139 178 0 

Xe-140 0.79 0 
Total Noble Gases 1428 488 10 

Br-83 002 0 

Br-84 008 0 

Br-85 047 0 

1131 0 2428 

1132 0.11 005 

1133 003 8.11 

1134 038 0 

1135 007 079 

1136 001 0 

Total Halogens 1 33 23

Table 1.4-71 
PBMR Design Basis Event Releases

Note: See PPE Section 9 5.2
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Isotope Limiting Design Basis Event Releases (Ci) 

0 to 2 hour 2 to 8 hours 8 to 720 hours 
1-131 566 1,700 40,000 

1-132 627 1,200 2,100 

1-133 1,169 3,300 17,000 

1-134 658 830 1,300 

1-135 1.010 2,500 7,000 

Kr-83m 2,094 3,600 5,900 

KrJ5m 5,702 13,000 30,000 

Kr.85 45 140 8,000 

Kr-87 7,977 11600 18,000 

Kr-88 14,474 28,900 561000 

Kr49 864 870 1,300 

Xe-131m 252 800 23,000 

Xe-133m 1,397 4,100 37,000 

Xe-1 33 45,632 135r400 2,354,000 

Xe-135m 1,784 1,800 2,700 

Xe-1 35 3,738 9,700 32,000 

Xe-I37 1,894 1900 2900 
Xe-1 38 6,774 6,800 11,000

2/7103

Table 1.4.7j 
ACR-700 Gaseous Release Source Term (Post Accident) 1

Table 1.4-7k 
Post Accident Gaseous Release - IRIS 

sotope 11-3 Hours (Cl) 0-30 days (Ci) 

-131 9 5E+02 1.7E+03 

-132 8 4E+02 1.1E+03 

-133 2 0E+03 3 1E+03 

-135 1 4E+03 2 3E+03 

(r-88 1 8E+03 5 6E+03 

(e-133 9 0E+03 9.7E+05 

3r-89 4 9E+01 7 9E+01 

3r-90 5 5E+00 8 8E+00 
's-134 1 5E+02 2.5E+02 

's-137 1.1E+02 1 8E+02
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Notes- (1) See PPE Section 10 3.1

Isotope Release Isotope Release 
I Unit 1 Unit 
Cliyr Cl/yr 

C 14 1 60E-04 Nb 95 1 00E-03 

Na 24 2 81E-03 Mo 99 8 30E-04 

P32 1.80E-04 Tc 99m 8 00E-04 

Cr 51 7.70E-03 Rul03 1 80E-04 

Mn 54 2 60E-03 Rhl03m 9 00E-06 

Mn-56 3 81E-03 Ru 106 1.70E-04 

Fe 55 5 81E-03 Rh 106 1.70E-04 

Fe 59 1 00E-04 Ag 110m 3 30E-04 

N163 1 40E-04 Sb 124 3 59E-04 

Cu 64 7.51E-03 Tel29m 1.70E-05 

Co 56 5 19E-03 Tel31m 3 41E-05 

Co 57 7.19E-05 1131 3.19E-03 

Co 58 9 00E-05 Te132 4.00E-06 

Co 60 9.11E-03 1132 2 60E-03 

Zn 65 900E-05 1133 1 00E-02 

W 187 9 51E-05 1134 1.70E-03 

Np239 3 11E-03 Cs134 6 11E-03 

Rb89 4 41E-05 1135 7 51E-03 

Sr 89 1.10E-04 Cs136 319E-04 

Sr90 3 51E-05 Cs137 8 89E-03 

Sr91 900E-04 Cs 138 1 90E-04 

Y 90 3.11E-06 Bal40 6 81E-04 

Y 91 1.10E-04 La 140 1.70E-04 

Sr92 8 00E-04 Ce 141 1 20E-04 

Y92 600E-04 Pr 143 1 30E-06 

Y 93 9 00E-04 Ce 144 1 90E-03 

Zr95 8 41E-04 Total 100E-01

Isotope Release - Isotope Release 
2 Unit 2 Unit 
cvyr C~yr 

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 59 4 00E-04 Te 131m 1 80E-04 

Co 58 6 72E-03 Te 131 600E-05 

Co 60 8 80E-04 1131 2 83E-02 

Zn 65 8 20E-04 Te132 4 80E-04 

W 187 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 Cs 134 1.99E-02 

Sr 89 2.00E-04 1135 9 94E-03 

Sr90 2 00E-05 Cs 136 1.26E-03 

Sr 91 4 00E-05 Cs 137 2 66E-02 

Y91m 200E-05 Ba 137m 2 49E-02 

Y93 1 80E-04 Ba 140 1.10E-02 

Zr 95 4 60E-04 La 140 1 49E-02 

Nb95 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 

Rul03 9 86E-03 Ce 144 6 32E-03 

Rhl03m 9 86E-03 Pr 144 6 32E-03 

Ru 106 1.47E-01 All others 4 0E-05 

Rh 106 1 47E-01 Total 5.2E-01

Notes: (1) See PPE Section 1031
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Table 1.4-8a ABWR 
eroan e Annuial tnro l I in.l RI•ea()

Notes (1) See PPE Section 10 3 1

Table I .4-8c 
ACR-700 Breakdown of Radionuclide Activity for 
Gross Beta Gamma Activity (Normal - Llauid)(1)

Table 1.4-8b AP-1000 Averano Annual Normal ILiuld Releasettt

Isotope Release -Twin Unit 
Cl/yr 

C-14 7 57E-04 
Cr-51 9 73E-03 
Mn-54 1 41E-03 
Co-58 2 65E-05 
Fe-59 5 08E-04 
Co-60 1 35E-02 
Zn-65 1 68E-04 
Sr-90 1 51E-05 
Zr-95 9 19E-03 
Nb-95 1 95E-02 
Mo-99 5 95E-05 

Ru-103 2 00E-04 
Ru-106 1 24E-03 

Ag-Il0m 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-1 37 7 03E-04 
La-i 40 4 49E-06 
Ce-141 2 11E-05 
Ce-144 6 49E-04 

Total 7E-02
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Table 1.4-8d 
Composite 

Averaae Annual Normal Llauld Release 1)
Isotope Release Isotope Release 

Cityr c__r 

C 14 7.57E-04 Ru 103 9 86E-03 

Na 24 3 26E.03 Rh 103M 9 86E-03 

P-32 1 80E-04 Ru 106 1 47E-01 

Cr 51 9 73E-03 Rh 106 1 47E-01 

Mn 54 2 60E-03 Ag 110M 2 10E-03 

Mn-56 3 81E-03 Ag 110 2 80E-04 

Fe 55 5 81E-03 Sb 122 4 11E-04 

Fe 59 5 08E-04 Sb 124 1 78E-03 

N163 1 40E-04 Sb 125 2 00E-04 

Cu 64 7 51E-03 Te 129M 2 40E-04 

Co 56 5.19E.03 Te 129 3 00E-04 

Co 57 7.19E-05 Te 131M 1 80E.04 

Co 58 6.72E-03 Te 131 6 00E-05 

Co 60 1.35E-02 1131 2 83E-02 

Zn 65 8 20E-04 Te 132 4 80E-04 

W 187 2 60E-04 1132 3 28E-03 

Np239 3 11E-03 1133 1 34E-02 

Br 84 4 00E-05 1134 1.70E-03 

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 90 3 51E-05 Cs 137 2 66E-02 

Sr91 9 00E-04 Cs 138 1 90E-04 

Y90 3.11E-06 Ba 137m 2 49E-02 

Y91 1.10E-04 Ba 140 1.10E-02 

Sr92 8 00E-04 La 140 1 49E-02 

Y 91M 2 00E-05 Ce 141 1.80E-04 

Y'92 6 00E-04 Ce 143 3 80E-04 

Y93 9 00E-04 Pr 143 2 60E-04 

Zr 95 9 19E-03 Ce 144 6 32E-03 

Nb 95 1 95E-02 Pr 144 6 32E-03 

Mo 99 1.14E-03 An others 4 00E-05 

Tc 99M 1.10E-03 Total 5.87E-01

Notes: (1) See PPE Section 10 3.1

Table 1.4-9 ABWR (One Unit) Notes 
1 Plant Parameters Envelope for ABWR dated May 2, 2002 
1 Value from Plant Parameters Envelope for ABWR dated May 2, 2002 + 10% margin 
3 ABWR SSAR Section 9 2.8.2 states 45 m3/hr = 198 gpm 
4 GE E-Mail of 5/22/02 states average daily use is 25% of max.  
5 Calculation DMW-1 
6 ABWR SSAR Table 12.2-22 
7 ABWR SSAR Tables 11.4-1 & 2 gives 15,087 fthyr expected wet/dry generation. Expected 

shipped is 5825 ft3/yr per Table 11.4-3 
8 GE E-mail to E. Grant, 11-7-02 
9 ABWR SSAR Table 12.2-20 

Table 1.4-10 AP1000-(Twin Units) Notes 
1 API 000 Document APP-0000-X1-001, Revision 3 
2 AP1000 Document APP-0000-X1-001, Revision 1 
3 
4 AP10Q0 Design Control Document, Tier 2 Material, Revision 0 

Table 1.4-11 IRIS -- (Three Units) Notes 
1 Westinghouse Letter STD-ES-02-28, dated October 7, 2002 

2 Westinghouse Letter dated October 17, 2002, Carelh to Chenault 

Table 1.4-12 GT-MHR--Four Modules) Notes 
1 PPE Table received 6/10/02 from General Atomics
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Table 1.4-13 PBMR-- 8 Modules) Notes 
I 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 
1 AECL Document 115-01250-050-002, Revision Dl 
2 Soulard to Spencer E-Mail dated 10/18/02 
3 Chenault to Semmes, Toil, and Cambria E-Mail dated 10/22/02
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