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(H. ¥ P EXS54F)

COMMISSION ACTION
MARCH 1983

® ISSUED POLICY STATEMENT ON SAFETY
GOALS FOR NUCLEAR POWER PLANTS

® FOR 2-YEAR EVALUATION PERIOD

® EXPRESSES PRELIMINARY VIEWS:
oOn acceptable level of risks
0n role of safety-cost tradeoffs

BACKGROUND

® November 1979: RESPONSE TO PRESIDENT'S COMMISSION
ON TMI: NRC "“PREPARED TO MOVE
FORWARD WITH AN EXPLICIT POLICY
STATEMENT ON SAFETY PHILOSOPHY.”

@ October 1980: PLAN FOR DEVELOPING A SAFETY GOAL

® October 1980: ACRS: AN APPROACH TO QUANTITATIVE
SAFETY GOALS: "TO SERVE AS
ONE FOCUS FOR DISCUSSION
...A FIRST STEP...”

® April and July 1981: SAFETY GOAL WORKSHOPS

® February 1982 PROPOSED POLICY STATEMENT AND
DISCUSSION PAPER:FOR PUBLIC
COMMENT

OBJECTIVES

@ TO PROVIDE A BETTER MEANS FOR
TESTING THE ADEQUACY AND NEED FOR
CURRENT AND PROPOSED REGULATORY
REQUIREMENTS

® MORE COHERENT AND CONSISTENT
REGULATION

® MORE PREDICTABLE REGULATORY
PROCESS

® BETTER PUBLIC UNDERSTANDING OF
NRC REGULATORY CRITERIA

® PUBLIC CONFIDENCE IN THE SAFETY
OF OPERATING PLANTS

A4 F1

A4 F 2

AZ4F3
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SCOPE

® NUCLEAR POWER PLANTS
(fuel cycle not included)

® NORMAL OPERATIONS, ACCIDENTS

® NOT SABOTAGE OR DIVERSION OF
NUCLEAR MATERIAL

A74F 4

REGULATORY STATUS

® 2-YEAR EVALUATION PERIOD:
To judge effectiveness

® NOT TO BE USED IN LICENSING PROCESS A54 F5

® CONFORMANCE TO REGULATORY -
REQUIREMENTS AS THE EXCLUSIVE
LICENSING BASIS

GOAL STRUCTURE

® QUALITATIVE SAFETY GOALS

® Supported by:
QUANTITATIVE DESIGN OBJECTIVES

A74F6
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FIRST SAFETY GOAL

INDIVIDUAL MEMBERS OF THE PUBLIC

SHOULD BE PROVIDED A LEVEL OF PROTEC-

TION FROM THE CONSEQUENCES OF A54F 7
NUCLEAR POWER PLANT OPERATION SUCH

THAT INDIVIDUALS BEAR NO SIGNIFICANT

ADDITIONAL RISK TO LIFE AND HEALTH.

SECOND SAFETY GOAL

SOCIETAL RISKS TO LIFE AND HEALTH

FROM NUCLEAR POWER PLANT OPERA-

TION SHOULD BE COMPARABLE TO OR 254 F8
'LESS THAN THE RISKS OF GENERATING

ELECTRICITY BY VIABLE COMPETING

TECHNOLOGIES AND SHOULD NOT BE A

SIGNIFICANT ADDITION TO OTHER

SOCIETAL RISKS.

QUANTITATIVE DESIGN OBJECTIVES
TO BE EVALUATED
@ AIMING POINT FOR RISK REDUCTION WHICH DESIGNERS
AND OPERATORS SHOULD MEET WHERE FEASIBLE
® BASED ON USE OF PROBABILISTIC RISK ASSESSMENT

® PROGRESS IN DEVELOPING PRA AND IN ACCUMULATING = S
RELEVANT DATA: A7 4 b 9

sFeasible to use quantitative reactor safety design objectives
for limited purposes

eRemaining sizable uncertainties in methods and data to gauge
whether objectives have been achieved

@ DESIGN OBJECTIVES ARE NOT SUBSTITUTES FOR
EXISTING REGULATIONS
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PERSPECTIVE ON DESIGN OBJECTIVES

NO DEATH ATTRIBUTABLE TO NUCLEAR POWER PLANT
OPERATION WILL EVER BE “ACCEPTABLE" IN THE SENSE

THAT THE COMMISSION WOULD REGARD IT AS A ROUTINE _ .

OR PERMISSIBLE EVENT. A54 F10

WE INTEND THAT NO SUCH ACCIDENT(S) WILL OCCUR,
BUT THE POSSIBILITY CANNOT BE ENTIRELY ELIMINATED.

PRINCIPAL DESIGN OBJECTIVES

THE RISK TO AN AVERAGE INDIVIDUAL IN THE VICINITY OF

A NUCLEAR POWER PLANT OF PROMPT FATALITIES THAT

MIGHT RESULT FROM REACTOR ACCIDENTS SHOULD NOT

EXCEED 0.1% OF THE SUM OF PROMPT FATALITY RISKS

RESULTING FROM OTHER ACCIDENTS TO WHICH MEMBERS v .

OF THE U.S. POPULATION ARE GENERALLY EXPOSED. A 7 "f "’ 1 1

THE RISK TO THE POPULATION IN THE AREA NEAR A
NUCLEAR POWER PLANT OF CANCER FATALITIES THAT
MIGHT RESULT FROM NUCLEAR POWER PLANT OPERATION
SHOULD NOT EXCEED 0.1% OF THE SUM OF CANCER
FATALITY RISKS RESULTING FROM ALL OTHER CAUSES.

PERSPECTIVE ON
BENEFIT-COST GUIDELINE
ONE CONSIDERATION IN DECISIONS
ON SAFETY IMPROVEMENTS

INTENDED TO ENCOURAGE EFFICIENT ALLOCATION AS54 F12
OF RESOURCES

FOCUSED PRINCIPALLY ON SITUATIONS WHERE ONE
OF THE QUANTITATIVE DESIGN OBJECTIVES IS
NOT MET

DOES NOT REPLACE BACKFITTING REGULATION
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BENEFIT-COST GUIDELINE

THE BENEFIT OF AN INCREMENTAL REDUCTION

OF SOCIETAL MORTALITY RISKS SHOULD BE ‘
COMPARED WITH THE ASSOCIATED COSTS ON A54 F13
THE BASIS OF $1,000 PER PERSON-REM AVERTED.

PLANT PERFORMANCE
DESIGN OBJECTIVE

THE LIKELIHOOD OF A NUCLEAR REACTOR

ACCIDENT THAT RESULTS IN A LARGE- 254 F14
SCALE CORE MELT SHOULD NORMALLY

BE LESS THAN ONE IN 10,000 PER YEAR OF

REACTOR OPERATION.
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(L. 7795 LKEHK]

TABLE 1

DESIGN AND CONSTRUCTION RULES

FOR PWR NUCLEAR ISLANDS COMPONENTS

R. C, C,
MECHANICAL ¢ RCC - M AVAILABILITY
- 1981 ep1TION IN FRENCH
IN ENGLISH
- 1983 EDITION IN FRENCH BY FEBRUARY 83
IN ENGLISH BY JUNE 83
CLECTRICAL ¢ RCC - E
- 1981 epiITION IN FRENCH
IN ENGLISH
SYSTEM DESIGN ¢ RCC - P
- 900 M - 1979 EDITION IN FRENCH
IN ENGLISH
- GENERAL IN PREPARATION
fUEL DESIGN : RCC - C NEARLY COMPLETED
CIVIL WORKS  : RCC - G
e SOON AVAILABLE
FIRE-FIGHTING ¢« RCC - 1 /
* % #

OTHER RULES (RRC} ARE ALSO TN PREPARATION FOR THE
CONVENTTONAL TISLAND
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NUMBER OF OPERATING UNITS NET ELECTRICAL OUTPUT (GW)

PWR
{(110)
FBR -
2} TAwR (20) BWR
(62)
GAS-
GRAPHITE
(40)
BY END OF 1982 :
TOTAL OF 234 UNITS, TOTAL OF 150 GW.

PWR
(212)
FBR |
(2) YHWR (21)
G.G.
(17) BWR
(87)
BY 1990 — 1995
TOTAL OF ~ 430 UNITS, TOTAL OF ~ 340 GW

Fig. 1
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[P |
i e s o e o ot < o s s s e <o ey e it e, v e s S s e e vy el T T e §
0 1 ¥ d P T T T Y T T 1 v

65 66 87 68 69 70 n 72 13 14 78 76 7 18 79 80 81 82
YEARS FROM GRID COUPLING

PWR OPERATING EXPERIENCES
750 UNITS X YEAR BY END OF 1982

Fig. 2
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8000
8,83 7,3 m*/MWth
+ (73/19) N4
1 e (6819 P4, P4
fremmesnend ()
6000~ 3~
E
8
& . ! - {F)
- {51}
2 (51) cpY
5 s ) !
4000 ‘:{;f) — 5 m*/MWth
3
- X + (33)
+ (27)
+ (24)
2000 (Between Brackets, S/G Models)
+ (13)
.
[T TR TR T
[{») [¢e] P~ e [=s]
2 ?’.l @ e e

Years of design appiications

EVOLUTION OF STEAM GENERATOR SIZE

Fig. 3

181



(L. 77495 LKEE)

182

80 4

70 1

60

50 1

Steam pressure (Bar)

bt (E)

® (73/19) N4

(61

(51)

{44)

+ (27
@0 4 33
+ (24)

+ (13)

(68/19) P4, P'4
(F)

cPY

(Between Brackets, S/G Models)

1960

1965

T

Tl

Years of design applications

1970

i

1975

11

EVOLUTION OF STEAM PRESSURE

1980
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262,500
chz |
* Tubes damaged by loose pieces
THZ | } 250,000
BL2
By end of 1982 : bL3
i 222,300
262,500 : OPERATING TUBES DA4
639,400 : TUBE X YEAR OF OPERATION 582
156 : PLUGGED TUBE X YEAR GR4
BL1
INTEGRATED DAMAGE RATIOQ A
156
=24 X 10 TR3
639,400
DA3
L. 150,000
SB1
" GR3
DA2
GR2
TR2
: 100,000
TR1|. 3*
DA2
- GR1
BGS e ¥ 10
BG4
BG3 3 !
BG2 | 13 1
FS2 5H
F$1 2 13~5
THt| 3 o
" 1975 T 1976 " /937 ' 1978 ' /974 /980 /58, 1982

NUMBER OF TATAL PLUGGED TUBES
T T T T ¥ T T
3 5 18 21 26 52 63

FRAMATOME OPERATING EXPERIENCE
WITH STEAM GENERATOR TUBES DAMAGE

Fig.5
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(L. 7745 LKRER)

15
0 25 RUNNING
D 52 CYCLES
8 27 COMPLETED
)
* BAFFLE JETTING PROBLEM
o
w]
10 7 a
m)
o
)
L] a @) n
5-4
" o a o
] o o a 8
= Q = . w} w ®
L] ] ) " [ »)
| e | ® | s | = | 8| w x| = , . : el
10 4 6 8 107 2 4 6 8 10 2 4 6 8 10t 2 4
IODINE 131 ACTIVITY IN THE PRIMARY COOLANT (ci/t)
{Maximal level observed in normal operating conditions)
OPERATING EXPERIENCE WITH FRAGEMA 17 X 17 FUEL LOADINGS
BY END OF DECEMBER 1982
Fig. 6
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EQUIVALENT HOURS
AT FULL POWER

A Ab

10 000
8 000
6 000
4 000
2000
OPERATING TIME FROM DATE OF FIRST CONNECTION TG GRID {months)
PWR CONVENTIONAL
@ Oate of commissioning
& Fessenheirn 1 s . e s wmomens. POCCHEVIHG B4 - (Curve P4)
FN Fessenheim 2 Ambés 6
Bugey 2
Bugey 3
Bugey 4
s e 2 e BUGEY 5 Fig. 7
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REACTOR VESSEL POSITIONING .
/ 19 27 39 ©. MONTHS 80 =
> ;
T COLD HYDRO % } i
(&) | i
1976 © \ i :
TAKE OvER S A
) (&) ° B
EXN -2 | |
'—— i
' 1979 @ t 5
|
(3] (o2] [oan]— | i ;
XN ey 8 i |
‘ MonTHS | |
4 n 17 23 Months n i3 14
MAIN MILESTONES AUXILIARY SYSTEMS
REDUCTION IN FIELD WORK SCHEDULE
|
OVERALL FROM ORDER TO COUPLING
REDUCTION IN CONSTRUCTION SCHEDULE Fi g
19.
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FIGURE 4: PREDICTED TRENDS IN AVERAGE
USHLB - WORLD URANIUM PRICES, FOR
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TABLE

I

ECONOMY RESULTING FROM A PU AUTO-RECYCLING (ONE RECYCLING)
FOR A 1,000 MWe REACTOR
(1982 $ actualized at 9%)

NAT U PRICE
SWU PRICE
COST SUPPL. U + Pu ASSEMBL. FABRIC.

COST SUPPL. U + Pu ASSEMBL. REPROC.

Pu STORAGE TIME

ECONOMY DUE TO Pu RECYCLING
(Pu value = 0)

COST OF SURPLUS PLUTONIUM AVAILABLE

AT END OF PERIOD IN CASE OF NON
RECYCLING (actualized cost)

Pu STORAGE TIME

ECONOMY DUE TO Pu RECYCLING
(Pu value = 0)

COST OF SURPLUS PLUTONIUM AVAILABLE
BY NON RECYCLING

—

$
0

$

High
Hypothesis
35/1b U308
150/k SWU
500/k METAL

300/k METAL
15 years
6.2 M/year
.1 mill/kWh
160/gr

> years

4.8 M/year

.85 mill/kWh

75/gr

O <

O W

Low
Hypothesis
22/1b U308
120/k SWU
700/k METAL

300/k METAL
15 vears
3.1 M/year
.55 mill/kWh
81/gr
5 years
1.9 M/year

.34 mill/kWh

30/gr
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