





PLANT PARAMETERS ENVELOPE DEVELOPMENI

OVERVIEW OF APPROACH

AND

WORK PRODUCT EXAMPLE




Not ¢ The purpose of this docament is to ilustrate the methodology currently being used to develop plant
parameter enwlopes. The methodelogy and example provided re, cesent work in progress and ace

subject to change as the task pregresses
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DEVELOPMENT OF PLANT PARAMETERS LIST

Summary o [ Methodology

The first step in the process involved compiling a list of qualitative parameters,
and then identifying those parameters which characterize the plant’s:

Functional or operational needs (requirements) from the site’s
naturaljenvironmental resources, or

Capability 1o withstand the natural or man-made environmental hazards
inherent to a site, o1

Direct impact on the site's natural/environmental resources (soil, rock, water,
Or air).

Following development of the qualitative parameters hist, individual ALWR
quantitative parameters lists were determined.  This was accomplished by
assigning appropriate numerical values to the qualitative parameters. Numerical
values were obtained from:

FPRI Utility Requirements Documents (URDs),

Vendor design information, or

Engineering assessments

The quantitative parameters were then analyzed and envelopes created by selecting
the limiting value for each qualitative parameter lor

Both evolutionary plant designs,
Both passive plant designs, and
A generic envelope addressing the four ALWR designs.
The quantified plant parameters are then juxtaposed with the site quantities for

each corvesponding parameter to assess the acceptability of a proposed site, as
tlustrated below:
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4 Fvaluate data and determine an approach (Note: formal design calculations are
not employed)

Sim ple numerical assessments using established design relationships and
ALWR or existing plant data (e.g., evaporation rate, blowdown rate,
acreage )

Extrapolation from existing plant data and engineering judgment (e.g.,
cooling tower height, potable water use)

Combination of both
5. Review by Preparer, assigned Reviewer, and Chief Engineer
6. Project Team review.

Margin in Engineering Assessments
in conducting engineering assessments, no systematic factors are applied to
generate conservative values. However, reasonable margins are typically included
in the values as a result of:

Assumptions

Rounding up to the nearest value of reasonable precision

Use of existing plant data, recognizing that best-avatlable technoiogy
should provide better performancelefficiency

Consensus of engineering review
Literature searches

Where design options result in widely divergent values, then the resulting
assessments are reported separately.
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FOOTNOTES

1/ 10 CFR part 52, Larly Site Permits; Standard Design Certifications and
Combined Operating Licenses for Nuclear Power Reactors

21 "Strategic Plan for Building New Nuclear Plants" was first issued in November
1990, The First Annual Update was issued in November 1991,

3/ Southern Flectric International, Commonwealth Research Corporation, and
Public Service Corporation of New Jersey.

4/ "Composite” means combining the features of the 4 ALWR designs and creating
one generically apphicable envelope.
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PARAMETERS LIST FOR ABWR

STRUCTURES

NORMAL PLANT HEAT SINK

ULTIMATE HEAT SINK

CONTAINMENT HEAT REMOVAL SYSTEM (POST-ACCIDENT)
POTABLE WATER/SANITARY WASTE SYSTEM
DEMINERALIZED WATER SYSTEM

FIRE PROTECTION SYSTEM

MISCELLANEOUS DRAIN

UNIT VENT/ATRBORNE EFFLUENT RELEASE POINT
LIQUID RADWASTE SYSTEM

GASECUS RADWASTE SYSTEM

SOLID RADWASTE SYSTEM

REACTOR COOLANT SYSTEM

RCS CLEANUP SYSTEM

CVCS LETDOWN SUBZVSTEM

CVCS PURIFICATION ‘UBSYSTEM

CVCS SHIM/BLEED UBSYSTEM

SFENT FUEL STORAGE

STEAM GENERATOR BLOWOOWN SYSTEM

STANDBY ~-GAS TREATMENT SYSTEM

AUXILIARY BOILER SYSTEM

CONDENSATE CLEANUP SYSTEM

GAS STORAGE SYSTEM

HEATING, VENTILATION AND AIR CONDITIONING SYSTEM
ONSITE/OFFSITE ELECTRICAL POWER SYSTEM
STANDBY FOWER SYSTEM

SEVERE ACCIDENT FEATURES

PLANT CHASRACTERISTICS

CONSTRUCTION

lable 2
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PARAMETERS LIST FOR AP600

STRUCTURES

NORMAL PLANT HEAT SINK

ULTIMATE HEAT SINK

CONTAINMENT HEAT REMOVAL SYSTEM (POST-ACCIDENT)
POTABLE WATER/SANITARY WASTE SYSTEM
DEMINERALIZED WATER SYSTEM

FIRE PROTECTION SYSTEM
MISCELLANEOUS DRAIN

UNIT VENT/AIRBORNE EFFLUENT RELEASE POINT
LIQULD RADWASTE SYSTEM

GASEQOUS RADWASTE LYSTEM

SOLID RADWASTE SYSTEM

REACTOR COOLANT SYSTEM

RCS CLEANUP SYSTEM

CVCS LETDCWN SUBSYSTEM

CVCS PURIFICATION SUBSYSTEM

CVCS SHIM/BLEED SUBSYSTEM

SFENT FUEL STORAGE

STLAM GENERATOR BLOWDOWN SYSTEM
STANDBY-GAS TREATMENT SYSTEM
AUXILIARY BOILER SYSTEM

CONDENSATE CLEANUP SYSTEM

GAS STORAGE SYSTEM

HEATING, VENTILATION AND AIR CONDITIONING 5.STEM

ONSITE/OFFSITE ELECTRICAL POWER SYSTEM
STANDBY POWER SYSTEM

SEVERE ACCIDENT FEATURES

PLANT CHARACTERISTICS

CONSTRUCTION
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V7125192 PARAMETERS (15T FOR SEWR

.............

%, HEATING, VINTILATION AND AIR CONDITI{ONING SYSTEM

T e T | TR — —~r

BOTTLED AR SYSTEN
BLTR 6724472

BOTTLED AI® SYSTEM
BLIR &/24/57

NOY USED FOM SBUR
BLIR 6724792

NOT USED FOR S8
BLTR &/24/92

Pratr Type [A] URD:Vel/Refer/Rev YENDOR :yal /2sfer /Rev BECHTEL :yal /Befer /Rev
241 AMBIENT AIR REQUIPEMENTS
J4.1 2 NON-SAFETY KVAC MAX AMBIENT TEMP (1X EXCEED) PLANT [X] 100 F D8/ 77 F WB COINCIDEWT ueo
VoL 111,CHAP 1,71.2-6 BLY® 6/24/%92
REV 2
2641 % NOW-SAFETY HVAC MIN AMBIENT TEMP (1Y EXCEFD) PLANT X} -10 7 uRe
VoL 11, Cuep 1,71.2-6 BLTR &/247%2

REV O
24.1.4 SAFETY HVAD MAX AMRIFNT TEMP (OX EXCEED) TLANT £ )
1
1 24,15 SAFETY MVAC MIN AMBIENT TEWP (O EXCEED) PLANT )
i
J
i
i 241 6 VENT SYSTEM MAX AMBIENT TEMP (SX €XCEED) PLANT  [X] SX EXCEEDANCE
! VoL 111, CHaP 9,.8.2.1.1.1
] REV 3
: 26.1.7 VENT SYSTEM Mi% AMBIENT TEMP (SX EXCEED) PLANT  [X] SX EXCFEDANCE
5 VOL 111,CHAP ©,8.2.1.1.1
' REV 3
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PRIMARY
PARAMETER:

BECONDARY
PARAMETER:

DEFINITION:

UNITSE:

DESIGN
ENVELOPE:

BAS181

AMAIREY PUS
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Prepared by:
Revitwed By:_

Table

PARAMETER QUANTITY BUMMARY

HVYAC _SYSTEME
Structure, System, Component

Anbient Air Requirements

Safety HVAC Max. Ambient Temp. (0% exceed) (24.1.4)
Safety MVAC Min, Ambient Temp. (0% exceed) (24.1.95)

The maximum and minimum ambient temperatures for
design of safety-related HVAC systems based upon 0%
exceedance values. The raximum conditions to be
stated in terms of dry bulb and coincident wet bulb
temperatures.

Degrees Fahrenheit

URD Value

e




Lable 1y

PARMAMETER QUANTITY BUMMARY

HVAC BYSTEME

Structure, System, Component

PRIMARY

; |
| |
| PARAMETER: Arbient Air Regquirements }
| |
| £ ECONDARY |
| FARAMETER!: Vent System Max. Ambient Temp., (5% exceed) (24,1.6) |
Vent System Min. Ambient Temp. (5% exceed) (24.1.7)
ﬁ
| DEFINITION: The maximum and minimum ambient temperature for
design of ventilation systems (no air conditioning)
| based upon £% exceedance values.
|
UNITS: Degrees Fahrenheit i
| |
DESIGN :
ENVELOPE! i
BASISB: URD Value

|
i AMA RREC . VSS

Prepared wy; - Dbete,
fov ewed By o | —— Pate N
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