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Figure 3-4  Deflections and Stiffness of Built-In End Wall Design
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SUMMARY OF

DIFFERENCES IN DESIGN
- BY RULE
- BY ANALYSIS

MATERIALS
MANUFACTURING
INSPECTION
STRESS LIMITS

BY RULE - 3100 BY ANALYSIS - 3200

BASED ON MAXIMUM STRESS
INTENSITY

BASED ON MAXIMUM STRESS VALUE

Syt HIGHER FACTOR OF SAFETY Sy LOWER FACTOR OF SAFETY-
5/8 Y.S. OR 174 UTS MIN. OF 2/3 Y.S. OR
1/3 UTS

DETATLED ANALYSIS

SIMPLE ANALYSIS

SIMPLE SERVICE CONDITIONS SEVERE OPERATING CONDITIONS

1
|

NO LIMIT ON DESIGN
CONFIGURATIONS

LIMITED DESIGN CONFIGURATIONS

Figure 3-5  Allowable Stresses for Design-by-Rule
& Design-by-Analysis Methods
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LOADING CONDITIONS

DESIGN OPERATING
CONDITIONS CONDITIONS
MAJOR CONCERN MAJOR CONCERN
WITH PREVENTION ' WITH FATIGUE
OF CATASTROPHIC LIFE

FAILURE

Figuré 36 Two Main Categories of Loading Conditions
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OPERATING CONDITIONS

NORMAL
AND
UPSET

EXPECTED DURING
OPERATION OF
THE PLANT

SECONDARY
AND PEAK STRESS
FOR FATIGUE
LIFE

EMERGENCY

LOW PROBABILITY.
NO GROSS LCSS OF
STRUCTURAL INTEGRITY

. PRIMARY
STRESSES

FAULTED

EXTREMELY LOW
PROBABILITY.
INTEGRITY AND

OPERABILITY MAY
BE IMPAIRED

PRIMARY
STRESSES

TESTING

OVERPRESSURE
TESTS
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OPERATING OR SERVICE LEVELS

NORMAL OPERATION SERVICE LEVEL A AND B

SERVICE LEVEL ‘A’ AND ‘B’ LIMITS ARE PROVIDED TO
EVALUATE COMPONENT STRESSES AND EFFECT OF SYSTEM OPERATING
LOADS ON THE FATIGUE LIFE OF THE COMPONENT (FIGURE 6).

SERVICE LEVEL C OR EMERGENCY

THESE LEVELS ARE PROVIDED IN ORDER TO EVALUATE THE EFFECT
OF PLANT OPERATING LOADS ON THE STRUCTURAL INTEGRITY OF A
COMPONENT FOR SITUATIONS WHICH ARE NOT ANTICIPATED TO OCCUR FOR
A SUFFICIENT NUMBER OF TIMES TO AFFECT THE FATIGUE LIFE AND FOR
WHICH LARGE DEFORMATIONS IN THE AREA OF DISCONTINUITIES ARE NOT
OBJECTIONABLE, UNDER THIS CONDITION REACTOR IS SHUT DOWN AND THE
VARIOUS COMPONENTS ARE INSPECTED FOR DAMAGE AND THE COMPONENTS
MAY BE REMOVED FOR REPAIRS

SERVICE LEVEL D OR FAULTED CONDITION

THIS LIMIT IS PROVIDED IN ORDER TO EVALUATE THE EFFECT OF
PLANT OPERATING LOADS ON THE STRUCTURAL INTEGRITY OF A COMPONENT
FOR SITUATIONS IN WHICH GROSS GENERAL DEFORMATIONS, LOSS OF
DIMENSIONAL STABILITY AND DAMAGE REQUIRING REPAIR, EXCLUDING LOSS
OF PRESSURE RETAINING FUNCTION ARE NOT OBJECTIONABLE.

REQUIRES SAFE SHUTDOWN.REACTOR AND COMPONENTsMAY BE A WRITE
OFF,

DESIGN AND TEST LDADS

SPECIAL LIMITS APPLY TO DESIGN AND TEST LOADS, BUT ONE CAN
CONSERVATIVELY CHOOSE TO APPLY SERVICE LEVEL ‘A’ LIMITS FOR THE
DESIGN AND TEST LOADS, '

Desproctwplr igUre 3-8 Definition of Service Level Categories
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SUMMARY OF OPERATING CONDITIONS

IN OLD AND NEW CODE

PRE___1974 CODE

LOADING CONDITION

POST 1974 CODE

SERVICE LEVEL

DESIGN CONDITION
NORMAL OPERATION

| UPSET CONDITIONS
EMERGENCY CONDITION
FAULTED CONDITION

TEST CONDITIONS.

CONSERVATIVELY WE CHOOSE TO
APPLY LEVEL A

LEVEL A OR LEVEL B -
LEVEL B
LEVEL C
LEVEL D

CONSERVATIVELY WE CHOOSE TO
APPLY LEVEL A

Figure 3-9 Service Level Category Definitions before and after 1974
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Figure 3-15 Finite Element Model for a CANDU Reactor Calandria Shell
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Figure 3-16  Finite Element Model for a CANDU Reactor Structure
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Figure 3-17  Seismic Finite Element Model for a CANDU Calandria
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Figure 3-18  Graphical Dispiay of Stresses fcr a.

CANDU Reactor Structure
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Graphical Display of Deflections for a
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