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ranklin Research Center 
A Division of The Franklin Institute 

October 3, 1980 

United States Nuclear Regulatory Commission 
Washington, D.C. 20555 

Attention: Mr. Edward J. Butcher, Jr.  
Project Officer 

Reference: FRC Project C5257 
NRC Contract NRC-03-79-118 
Title: Request for Additional Information 

Fracture Toughness of Steam Generator and 

Reactor Coolant Pump Supports 

Dear Mr. Butcher: 

The enclosed Requests for Information are herewith formally submitted 

for the following plants: 

Plant NRC TAC No. FRC Task No.  

Indian Point Unit 2 08776 154 
Indian Point Unit 3 08777 155 
Turkey Point Unit 3* 08793 149 
Turkey Point Unit 4* 08794 150 
San Onofre Unit 1 10150 147 
Arkansas One Unit 2 12066 160 

*The Turkey Point Units are combined in a single RFI.  

Except for minor editing, the RFIs are identical with the Draft sub

mittals previously forwarded to the NRC.  

Very truly yours, 

S. P. Carf gno, 
Project Manager 

SPC/AA/ih 

Enclosure 

cc: J. R. Fair 
K. R. Wichman 

8 010080 OO 

The Benjamin Franklin Parkway, Philadelphia, Pa. 19103 (215) 448-1000 TWX-710 670 1889



REQUEST FOR ADDITIONAL INFORMATION 

LOW FRACTURE TOUGHNESS 
CONSOLIDATED EDISON COMPANY OF NEW YORKi INC.  
INDIAN POINT UNIT 2 

NRCDOCKETNO. 50-247 

NRC TAC NO. 08776



BACKGROUND 

This Request for Additional Information (RFI) is the result of an 
evaluation of information contained in a letter dated May 31, 1979 from the 
Consolidated Edison Company of New York, Inc. (CEC) to the Nuclear Regulatory 
Commission (NRC) on the fracture-toughness design of the steam generator (S/G) 
and reactor coolant pump (RCP) supports of the Indian Point Unit 2 nuclear 
power station. The evaluation was made in accordance with criteria contained 
in NUREG 0577 Draft, as issued in September 1979 by the NRC.  

The evaluation revealed various items of concern which resulted in a 
tentative Group I rating for this plant. Group I indicates the lowest of 
three ratings of relative fracture-toughness integrity, as established in 
NUREG 0577.  

Additional information, related to these items of concern, is needed 
before a final evaluation can be made of the fracture-toughness status of 
the S/G and RCP supports in this plant.  
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ITEM 1.0 CONCERN 

ASTM A-53 Grade B hot-finished, seamless steel pipe is used in the steam 

generator (SIG) supports and reactor coolant pump (RCP) frame members. A-53 

is classified by NUREG 0577 as a Group I material (i.e., as one of relatively 

low fracture toughness). No information was provided for material property 

evaluation of the A-53 as used in this plant. Moreover, membrane stress 

levels in some RCP A-53 members are shown as near yield stress.  

REQUEST, ITEM 1.0 

1.1 A primary stress of +33.0 ksi and an (elastically computed) 
primary-plus-secondary stress of +56.2 ksi are shown for 
RCP column members on Section 1.1 of Figure 2.2.9 in the 
information accompanying Consolidated Edison's letter of 
May 31, 1979. Please indicate if these are the highest 
tensile stresses found for ASTM A-53 pipe under any of 
the actual design loading conditions. If not, identify 
the A-53 members which are most high stressed and the 
corresponding tensile stresses.  

1.2 Provide mill test reports for these members showing test 
results required by specification ASTM A-53 Grade B.  
Provide special supplementary specification requirements 
affecting the fracture toughness or quality of the A-53 
pipe and associated test reports, if any. Also, provide 
reports of any impact or other fracture tests which may 
have been made on the A-53 pipe.  

1.3 Report results of any inspections (ultrasonic, magnetic 
particle, or other) which were made on the A-53 pipe 
before,..during, or after construction; or subsequent to 
plant start-up.  

1.4 For the most severely stressed location in the members 
identified in Item 1.1, provide a fracture-toughness 
adequacy evaluation. Guidance as to acceptable methods 
for making such evaluations is provided by NUREG 0577.  

1.5 If no demonstration of adequate fracture toughness can be 
made from data supplied under Items 1.1, 1.2, or 1.3 above, 
Charpy impact tests may become necessary (see ASTM A-370 
Sections 18 and 19 for size and number of samples required) 
on representative A-53 material retained from the plant 
construction or by the steel supplier from the mill order.  
If not otherwise available, samples may have to be taken 
from the structures.  
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If the above circumstance prevails, please institute a 
search for samples representative of the A-53 steel used in 
this plant and report their availability. If no source of 
samples can be found, please identify the locations where 
material for Charpy coupons can best be taken from the A-53 
supports with the least effect on structural integrity.  

ITEM 2.0 CONCERN 

NUREG 0577 ranks steel specifications according to the fracture toughness 
of products typically supplied under each specification when no additional 
material requirements are included in the procurement order. A Group II 
rating is assigned to specifications governing steel of intermediate fracture 
toughness.  

NUREG 0577 also establishes NDT criteria to screen steels for their 
suitability for use in SIG and RCP supports. Certain Group II steels meet 
these screening criteria in applications where members are thin, but fail them 
if members are thick. Thus, although use of these steels in thin sections is 
acceptable, no outright sanction for thick-section use is granted. In such 
cases fracture-toughness adequacy must be evaluated for each specific ap
plication. Guidance as to methods, acceptable to the NRC, for making such 
evaluations is also supplied by NUREG 0577.  

Two such materials used in the support structures of this plant are: 

a) ASTM A-36, used in structural shapes and as plate. This 
steel was made semikilled (and, therefore, may be 
coarse-grained) and was furnished hot-rolled. Neither 
condition is associated with superior fracture-toughness 
performance.  

b) ASTM A-108 Grade 1018 is used as 4 3/4-in diameter tie rods providing horizontal restraint for the RCPs. No specific 
property data were provided.  
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REQUEST, ITEM 2.0 

In order that the fracture-toughness adequacy of such applications may be 
evaluated, please submit the following information: 

2.1 Identify all applications where ASTM A-36 is used in thick 
sections.  

An acceptable procedure for making such determinations is 
to use the formula: 

tc = 2.5 ( KI2 
ayD 

where: 

ayD is the dynamic yield strength of the steel.  

KID is the nominal minimum assured fracture toughness 
of the steel in accordance with the values supplied 
by NUREG 0577.  

tc is the critical thickness. In members thicker than 
tc, brittle (i.e., plane strain) behavior may be 
expected.  

If adequately documented, other procedures may be employed 
in making this determination. For example, if other KID values specific to the steel used in the application are 
known from mill or other tests, these may be used in lieu 
of values taken from NUREG 0577.  

2.2 For structural members found to be thick, please submit the 
following information: 

a) Mill test records, along with any additional 
available information which may be indicative of 
fracture toughness (e.g., supplementary material 
specification requirements, or other test results).  

b) Identify which of the thick members is most highly 
stressed in tension on the thick section.* Report 

*In making this determination, consider each thick member individually. For each, identify the loading combination which most highly stresses the thick material at its critical station. For example, if the member is a thick flange I-beam, the highest tensile stress in the flange is of interest.  Compare these stresses among all members. Only the results for the member found to be most highly stressed need be reported.  
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the most severe primary stress and the most severe primary
plus-secondary stress found, the station at which these 
occur, and the loading combination(s) that produces them.  

2.3 Please furnish a fracture-toughness adequacy evaluation of 
the condition identified in Item (2.2 b) above. Guidance 
as to acceptable means for making this evaluation is 
provided by NUREG 0577.  

2.4 Please provide corresponding information concerning 
material properties and tensile stresses for the ASTM A-108 
Grade 1018 tie rods (such as the rod shown in Fig. 2.2.9 
with primary stress of 29.3 ksi, and that shown with an 
elastically computed primary-plus-secondary stress of 
60.7 ksi), together with an evaluation of their fracture
toughness adequacy.  

ITEM 3.0 CONCERN 

Information relating to bolt materials.was furnished and deemed acceptable.  

The specification(s) to which corresponding nuts were procured was not speci
fically stated.  

REQUEST, ITEM 3.0 

Please state the specification(s) to which nuts were procured.  

ITEM 4.0 CONCERN 

The information furnished on welding was not deemed sufficient to provide 
an adequate basis for fracture-toughness evaluation.  

REQUEST, ITEM 4.0 

For the following weld joints: 

a) Westinghouse Dwgs. 9321-F-1286-7 and 9321-F-1287-7 
(Containment Building S/G Supports), weldments between 
evaluation range from 60 to 70 ft, such as those in plan 
at elevation 63 ft 6 in, Section 7-7, detail P, and 
related details; and 

b) Westinghouse Dwgs. 9321-F-1288-7 and 9321-F-1289-5 
(Containment Building RCP Supports), weldments between 
elevation range 48 ft, 6 in and 62 ft, such as those 
referenced in Sections 5-5, 6-6, 7-7, 8-8, and related 
details; 
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please furnish the following information: 

a) Which joints were welded with shielded metal arc (SMA), 
flux-cored arc (FCA), and submerged arc (SA)? 

b) For the SMA welds, which specific electrode grades and 
diameters were used? 

c) What electrode diameter and current were used for the SA 
and FCA weld joints? 

d) What post-weld heat treatment was given to the A-514F 
steam generator bearing supports (time, temperature)? 

e) What welding sequence was used (which sections or sides 
were welded first, last, etc., during welding)? 
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REQUEST FOR ADDITIONAL INFORMATION 

LOW FRACTURE TOUGHNESS 
POWER AUTHORITY OF THE STATE OF NEW YORK 
INDIAN POINT UNIT 3 

NRC DOCKET NO. 50-286 

NRCTACNO. 08777



BACKGROUND 

This Request for Additional Information (RFI) is the result of an 

evaluation of information contained in a letter dated Nov. 21, 1978 from the 

Power Authority of the State of New York (PASNY) to the Nuclear Regulatory 

Commission (NRC) on the fracture-toughness design of the steam generator (S/G) 

and reactor coolant pump (RCP) supports of the Indian Point Unit 3 nuclear 

power station. The evaluation was made in accordance with criteria contained 

in NUREG 0577 Draft, as issued in September 1979 by the NRC.  

The evaluation revealed various items of concetn which resulted in a 
tentative Group I rating for this plant. Group I indicates the lowest of 
three ratings of relative fracture-toughness integrity, as established in 

NUREG 0577.  

Additional information, related to these items of concern, is needed 
before a final evaluation can be made of the fracture-toughness status of 
the S/G and RCP supports in this plant.



ITEM 1.0 CONCERN 

ASTM A-53 Grade B bot-finished, seamless steel pipe is used in the steam 

generator (S/G) supports and reactor coolant pump (RCP) frame members. A-53 

is classified by NUREG 0577 as a Group I material (i.e., one of relatively low 

fracture toughness). No information was provided for material property evalu

ation of the A-53 as used in this plant. Moreover, membrane stress levels in 

some RCP A-53 members are shown as near yield stress.  

REQUEST, ITEM 1.0 

1.1 A primary-plus-secondary stress of 36.0 ksi (i.e., a stress near 

yield strength) is shown for RCP column members in Table 2.2.2 of 

the information accompanying the Nov. 21, 1978 letter from the Power 

Authority of the State of New York. The maximum primary membrane 

tensile stress that these members may experience is not specifically 

shown. Please indicate if the reported stress is the highest tensile 

stress found for ASTM A-53 pipe under any of the design loading 

conditions. If it is not, identify the A-53 member which is most 

highly stressed and the corresponding tensile stress. Also identify 

the A-53 member which experiences the largest tensile primary mem
brane stress and the corresponding stress magnitude.  

1.2 Provide mill test reports for these members showing test results re

quired by specification ASTM A-53 Grade B. Provide special supple

mentary specification requirements affecting the fracture toughness 

or quality of the A-53 pipe and associated test reports, if any.  

Also, provide reports of any impact or other fracture tests which 
may have been made on the A-53 pipe.  

1.3 Report results of any inspections (i.e., ultrasonic, magnetic parti

cle, or other) which were made on the A-53 pipe before, during, or 
after construction,.or subsequent to plant start-up.  

1.4 For the most severely stressed location in the members identified in 

Item 1.1, provide a fracture-toughness adequacy evaluation. Guid
ance as to acceptable methods for making such evaluations is pro

vided by NUREG 0577.  
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1.5 If no demonstration of adequate fracture toughness can be made from 

data supplied under Items 1.1, 1.2, or 1.3 above, Charpy impact 

tests may become necessary (see ASTM A-370, Sections 18 and 19, for 

size and number of samples required) on representative A-53 material 

retained from the plant construction or by the steel supplier from 

the mill order. If not otherwise available, samples may have to be 

taken from the structure.  

If the above circumstance prevails, please institute a search for 

samples representative of the A-53 steel used in this plant and 

report their availability. If no source of samples can be found, 
please identify the locations where material for Charpy coupons can 

best be taken from the A-53 supports with the least impact on struc
tural integrity.  

ITEM 2.0 CONCERN 

NUREG 0577 ranks steel specifications according to the fracture toughness 
of products typically supplied under each specification when no additional 

material requirements are included in the procurement order. A Group II rat
ing is assigned to specifications governing steel of intermediate fracture 
toughness.  

NUREG 0577 also establishes NDT criteria to screen steels for their suit
ability for use in S/G and RCP supports. Certain Group II steels meet these 
screening criteria in applications where members are thin, but fail them if 
members are thick. Thus, although use of these steels in thin sections is 
acceptable, no outright sanction for thick-section use is granted. In such 
cases fracture-toughness adequacy must be.evaluated for each specific applica
tion. Guidance as to the methods, acceptable to the NRC, for making such 
evaluations is also supplied by NUREG 0577.  

Two such materials used in the support structures of this plant are: 

a) ASTM A-36, used in structural shapes and as plate. This 
steel was made semikilled (and, therefore, may be coarse
grained) and was furnished bot-rolled. Neither condition 
is associated with superior fracture-toughness perfor
mance.  
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b) ASTM A-108 Grade 1018 is used as 43/4-in diameter tie
rods providing horizontal restraint for the RCPs. No 
specific property data were provided.  

REQUEST, ITEM 2.0 

In order that the fracture-toughness adequacy of such applications may be 
evaluated, please submit the following information: 

2.1 Identify all applications where ASTM A-36 is used in thick 
sections.  

An acceptable procedure for making such determinations is 
to use the formula: 

KID 2 
tc = 2.5 [-] 

UyD 

where: 

ayD is the dynamic yield strength of the steel.  

KID is the nominal, minimum assured fracture 
toughness of the steel in accordance with values 
supplied by NUREG 0577.  

tc is the critical thickness. In members thicker 
than tc, brittle (i.e., plane strain) behavior may be 
expected.  

If adequately documented, other procedures may be employed 
in making this determination. For example, if other KID values specific to the steel used in the application are 
known from mill or other tests, they may be used in lieu 
of values taken from NUREG 0577.  

2.2 For structural members found to be thick, please submit 
the following information: 

a) Mill test records, along with any additional available 
information which may be indicative of fracture toughness 
(e.g., supplementary material specification requirements 
or other test results).  
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b) Identify which of the thick members is most highly 
stressed in tension on the thick section.* Report the 
most severe primary stress and the most severe 
primary-plus-secondary stress found,_the station at 
which these occur, and the loading combination(s) that 
produces them.  

2.3 Please furnish a fracture-toughness adequacy evaluation of the con

dition identified in Item (2.2.b) above. Guidance as to acceptable 

means for making this evaluation is provided by NUREG 0577.  

2.4 Please provide corresponding information concerning material proper

ties and tensile stresses for the ASTM A-108 Grade 1018 tie rods 

(such as the rod shown in Table 2.2.3 with primary stress of 38.0 

ksi) together with an evaluation of fracture-toughness adequacy.  

ITEM 3.0 CONCERN 

PASNY's response lists ASTM A-307 as a material used for nuts. A-307 is 
classified in NUREG 0577 as a Group I material (i.e., one having relatively 

poor fracture toughness). However, thh applications where such nuts are used 

were not apparent from either the supplied text or drawings.  

REQUEST, ITEM 3.0 

Please provide the following information: 

1) List all threaded structural connections used for princi-, 
pal elements of the S/G and RCP supports (including their 
anchorage to building structure or embedment) where ASTM 
A-307 nuts are used.  

2) Examine these structural connections under the design 
loading conditions to determine the connection in which 
bolts are most severely stressed in tension. Identify 
this connection, its bolting geometry, and nut size.  

*In making this determination, consider each thick member individually. For 
each, identify the loading combination which most highly stresses the thick 
material at its most critical station. For example, if the member is a thick 
flange I-beam, the highest tensile stress in the flange is of interest.  
Compare these stresses among all members. Only the results for the member 
found to be most highly stressed need be reported.  
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Supply the design loading condition producing the stress, 
and the axial load and the moment it produces on the con
nection.  

3) For the most severely stressed bolt in this connection, 
supply the maximum tensile force experienced and the ini
tial prestress. Supply any evidence which may exist to 
support the fracture-toughness adequacy of this connection.  

ITEM 4.0 CONCERN 

The information provided on welding was not deemed sufficient to provide 

an adequate basis for fracture-toughness evaluation.  

REQUEST, ITEM 4.0 

For the following weld joints: 

a) -Westinghouse Dwgs. 9321-F-12863-3 and 9321-F-12873-3 
(Containment Building S/G Supports) weldments between 
elevation range from 60 to 70 ft, such as those in plan 
at elevation 63 ft 6in, Section 7-7, Detail P,.and 
related details; and 

b) Westinghouse Dwgs. 9321-F-12883-7 and 9321-F-12893-3 
(Containment Building RCP Supports) weldments between 
elevation range 48 ft 6in and 62 ft, such as those 
referred to in Section 5-5, 6-6, 7-7, 8-8, and related 
details; 

please furnish the following information: 

a) What specific shielded metal-arc electrode types and 
diameters were used to weld these joints? 

b) What welding sequence was used (which sections or 
sides were welded first, last, etc. during welding)? 

c) Are these welds periodically inspected? If so, on 
what schedule and by what methods? 
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REQUEST FOR ADDITIONAL -INFORMATION 

LOW FRACTURE TOUGHNESS 
FLORIDA POWER AND LIGHT COMPANY 
TURKEY POINT UNITS 3 AND 4 

NRC DOCKET NO. 50-250 and 50-251 

NRCTACNO. 08793 and 08794



BACKGROUND 

This Request for Additional Information (RFI) is the result of an 

evaluation of information contained in a letter dated Nov. 10, 1978 from the 

Florida Power and Light Company to the Nuclear Regulatory Commission (NRC) on 

the fracture-toughness design of the steam generator (S/G) and reactor coolant 

pump (RCP) supports of the Turkey Point nuclear power station Units 3 and 4.  
The evaluation was made in accordance with criteria contained in NUREG 0577 
Draft, as issued in September 1979 by the NRC.  

The evaluation revealed various items of concern which resulted in a 
tentative Group I rating for this plant. Group I indicates the lowest of 
three ratings of relative fracture-toughness integrity, as established in 
NUREG 0577.  

Additional information, related to these items of concern, is needed 
before a final evaluation can be made of the fracture-toughness status of 
the S/G and RCP supports in this plant.  
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ITEM 1 CONCERN 

Figures 6 and 7 (Betchel Dwgs. 5610-C194 (Rev. 3) and 5610-0196 (Rev. 3), 

respectively), accompanying Florida Power and Light Company's letter of 

Nov. 10, 1978 to NRC, show that the SIG and RCP support columns are laterally 

braced, at the top, to compartment walls. Number 18 rebar extends out from 

the embedment to act as studs to secure the bracing. These rebar are ordered 

to ASTM A-432, a specification that does not assure fracture toughness.  

These rebar appear to be simultaneously: 

1) important to support structural integrity, 

2) of relatively poor fracture toughness, 

3) thick and notched by threads - two conditions 
individually notorious as promoters of brittle 
behavior, and 

4) not readily inspectable.  

On the other hand, the rebar pattern (16 bars per support) provides 

considerable redundancy, and design stresses are not.obviously excessive.  

REQUEST, ITEM 1 

In order that the fracture-toughness adequacy of these rebar may be 

evaluated, please provide: 

a) Results of inspection of the rebar made to date and plans 
(if any) for future inspections. State how such inspections 
are performed and what region of the rebar is so inspected.  

b) Provide evidence to assure that all thermal expansions are 
actually being fully accomodated by the mechanisms the de
sign provides for this purpose. Results of past inspections 
of wear in and around thermal expansion slots may provide 
acceptable evidence on this point. Discuss such wear pat
terns in relationship to the possibility that rebar might be 
subjected to anticipated cyclic thermal loads during routine 
plant operations.  

c) Mill test reports for the heat(s) for this rebar. Include 
also any special ordering requirements and results of any 
other tests indicative of fracture toughness that may have 
been performed.  
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If it is found that no relevant evidence is available under Items (a) and 
(c) above (i.e., if rebar fracture toughness is unknown and inspections are 
not made), testing of rebar samples may become necessary.  

Preferred sources of samples are materials possibly retained at the plant 
from original construction or at the mill from the same heat. If not other
wise available, samples may have to be taken from the structure.  

It is requested that a search for suitable sources of samples be made for 
this ASTM A-432 rebar and that their availability be reported. If no source is found, please identify locations in the structure where material for coupons (see ASTM A-370, Section 18 and 19 for required size and number) can best be taken with the least effect on structural integrity.  

ITEM 2 CONCERN 

NUREG 0577 ranks steel specifications according to the fracture toughness 
of products typically supplied under each specification when no additional 
material requirements are included in the procurement order. A Group II 
rating is assigned to specifications governing steel of intermediate fracture 
toughness.  

NUREG 0577 also establishes NDT criteria to screen steels for their suita
bility for use in SIG and RCP supports. Certain Group II steels meet these 
screening criteria in applications where members are thin, but fail them if 
members are thick. Thus, although use of these steels in thin sections is ac
ceptable, no outright sanction for thick-section use is granted. In such cases 
fracture-toughness adequacy must be evaluated for each specific application.  
Guidance as to methods, acceptable to the NRC, for making such evaluations is 
also supplied by NUREG 0577.  

The design of the supports for the Turkey Point Units 3 and 4 incorporates 
thick-section use of the following Group II steels which do not meet the NDT 
screening criteria: 

1.) ASTM A-302 

2.) ASTM A-588 

-3-



REQUEST, ITEM 2 

In order that the fracture-toughness adequacy of such applications may be 
evaluated, please submit the following information: 

a) Identify all applications where these steels are used in 
thick sections.  

An acceptable procedure for making such determinations is to 
use the formula: 

tc = 2.5 ( KID 2 

jyD 

where: 

UyD is the dynamic yield strength of the steel.  

KID is the nominal minimum assured fracture toughness 
of the steel in accordance with the values supplied 
by NUREG 0577.  

tc is the critical thickness. In members thicker than 
tc, brittle (i.e., plane strain) behavior may be 
expected.  

If adequately documented, other procedures may be employed in 
making this determination. For example, if other KID values 
specific to the steel used in the application are known from 
mill or other tests, these may be used in lieu of values taken 
from NUREG 0577.  

b) For structural members found to be thick, please submit the 
following information: 

1. Mill test records for these members. Any additional 
available information which may be indicative of 
fracture toughness (e.g., supplementary material 
specification requirements or other test results).  

2. Identify which of the thick members is most highly 
stressed in tension on the thick section.* Report 

*In making this determination, consider each thick member individually. For each, identify the loading combination which most highly stresses the thick material at its critical station. For example, if the member is a thick flange I-beam, the highest tensile stress in the flange is of interest.  Compare these stresses among all members. Only the results for the member found to be most highly stressed need be reported.  
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the most severe primary stress and the most severe primary-plus
secondary stress found, the station at which these occur, and 
the loading combination(s) that produces them.  

c) Please furnish a fracture-toughness evaluation of the condition identi
fied in Item (b,2) above. Guidance as to acceptable means for making 
this evaluation is provided by NUREG 0577.  

ITEM 3 CONCERN 

Information relating to welding practices was deemed insufficient to en

able evaluation of their fracture-toughness adequacy.  

REQUEST, ITEM 3 

For the following weld joints: 

a. Pump support assembly plate-to-plate weld (MC 6 to MC 7 in 
unit 3 shown in detail M in Fig. 24, Dwg. 142858E); 

b. column web and flange welds to plate MC 6 in units 3 of 
Fig. 24 (Dwg. 142858E); 

c. steam generator column web and flange welds to plate in 
Section G of Fig. 7; and 

d. steam generator plate-to-plate weld in Section C of Fig. 7 
(similar to Item a above), 

please furnish the following information: 

a. What specific welding materials were used (electrode type 
and diameter, and flux if applicable)? 

b. What welding conditions were used (position, current, and 
voltage)? 

c. What welding sequence was used (which sections or sides 
were welded first, last, etc., during welding)? 

d. What post-weld heat treatment was used (time, temperature) 
and how was this done? How was the temperature monitored? 
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REQUEST FOR ADDITIONAL INFORMATION 

LOW FRACTURE TOUGHNESS 
SOUTHERN CALIFORNIA EDISON COMPANY 
SAN ONOFRE UNIT 1 

NRC DOCKET NO. 50-206 

NRC TAC NO. 10150



BACKGROUND 

This Request for Additional Information (RFI) is the result of an 
evaluation of information contained in a.letter dated Sept. 15, 1978 from the 
Southern California Edison Company (SCE) to the Nuclear Regulatory Commission 

(NRC) on the fracture-toughness design of the steam generator (SIG) and 
reactor coolant pump (RCP) supports of the San Onofre Unit 1 nuclear power 
station Units 3 and 4. The evaluation was made in accordance with criteria 
contained in NUREG 0577 Draft, as issued in September 1979 by the NRC.  

The evaluation revealed various items of concern which resulted in a 
tentative Group I rating for this plant. Group I indicates the lowest of 
three ratings of relative fracture-toughness integrity, as established in 
NUREG 0577.  

Additional information, related to these items of concern, is needed 
before a final evaluation can be made of the fracture-toughness status of 
the S/G and RCP supports in this plant.  

-1-



ITEM 1.0 CONCERN 

The fracture-toughness status of bolting used in the RCP supports is not 
clear. From SCE's response of Sept. 15, 1978, it appears that: 

a) Some bolts ordered to ASTM A-307 are used. ASTM A-307 
does not ensure good fracture toughness and is classi
fied by NUREG 0577 as a Group I material (i.e., one of 
relatively poor fracture toughness). Design drawings do not 
unequivocally show that such usage is confined to connections 
which are not important to structural integrity. Note, for 
example, the use of such bolts to support lateral bumper 
guides.  

b) At least some bolts installed during seismic backfit were 
required to meet Charpy V-notch requirements. On the other 
hand, none of the originally installed bolting was procured 
to such requirements.  

The concern is that some members important to structural integrity may 
have bolted connections of poor fracture toughness.  

REQUEST, ITEM 1.0 

1.1 Please list all bolting connections used to join or support 
principal elements of the RCP structures, where bolts were 
ordered to ASTM A-307. For each, indicate bolt diameter, 
critical loading combination, maximum tensile load in the 
most severely stressed bolt, and bolt prestress. Indicate 
whether bolting was supplied for original construction or 
for seismic backfit. If bolting was ordered for seismic 
backfit, clarify whether or not it was required to meet 
provisions of paragraph NF 2333 of Section III of the ASME 
code. If the bolting was tested, provide test reports.  

1.2 If the fracture-toughness adequacy of all ASTM A-307 
bolting important to RCP support integrity can not be 
directly demonstrated from data provided for Item 1.1, 
please provide a fracture-toughness evaluation for the 
A-307 bolts found to be most highly stressed in tension.  
In making such evaluations, general guidance as to meth
ods acceptable to NRC is provided by NUREG 0577 (Draft).  

ITEM 2.0 CONCERN 

NUREG 0577 ranks steel specifications according to the fracture toughness 
of products typically supplied under each specification when no additional 
material requirements are included in the procurement order. A Group II 
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rating is assigned to specifications governing steel of intermediate fracture 
toughness.  

NUREG 0577 also establishes NDT criteria to screen steels for their suita
bility for use in S/G and RCP supports. Certain Group II steels meet these 
screening criteria in applications where members are thin, but fail them if 
members are thick. Thus, although use of these steels in thin sections is ac
ceptable, no outright sanction for thick section use is granted. In such cases 
fracture-toughness adequacy must be evaluated for each specific application.  
Guidance as to methods, acceptable to the NRC, for making such evaluations is 
also supplied by NUREG 0577.  

The design of the supports for the San Onofre Unit 1 nuclear power station, 
incorporates thick section use of ASTM A-36 steel, which does not meet the NDT 
screening criteria.  

REQUEST, ITEM 2.0 

In order that the fracture-toughness adequacy of such applications may be 
evaluated, please submit the following information: 

a) Identify all applications where A-36 steel is used in thick 
sections.  

An acceptable procedure for making such determinations is to use the formula: 

KID 2 
tc = 2.5 (K) 

ayD 

where: 

GyD is the dynamic yield strength of the steel.  

KID is the nominal minimum assured fracture toughness 
of the steel in accordance with the values supplied 
by NUREG 0577.  

tc is the critical thickness. In members thicker than 
tc, brittle (i.e., plane strain) behavior may be 
expected.  

If adequately documented, other procedures may be employed in making this determination. For example, if other KID values 
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specific to the steel used in the application are known from 
mill or other tests, these may be used in lieu of values taken 
from NUREG 0577.  

b) For structural members found to be thick, please submit the 
following information: 

1. Mill test records, along with any additional 
available information which may be indicative of 
fracture toughness (e.g., supplementary material 
specification requirements, or other test results).  

2. Identify which of the thick members is most highly 
stressed in tension on the thick section.* Report 
the most severe primary stresses and the most severe 
primary-plus-secondary stress found, the station at 
which these occur, and the loading combination(s) 
that produces them.  

c) Please furnish a fracture-toughness adequacy evaluation of 
the condition identified in Item (b2) above. Guidance as to 
acceptable means for making this evaluation is provided by 
NUREG 0577.  

ITEM 3.0 CONCERN 

Additional information is necessary to help evaluate the 
fracture-toughness adequacy of S/G and.RCP welding.  

REQUEST, ITEM 3.0 

a) Which welding processes (SMAW or SAW) were used for joints of 
the S/G hanger support frames such as that shown at elevation 
31 ft 7 in on Bechtel Dwg. 568101-8? What electrodes (type 
and diameter) and what welding conditions were used for these 
and similar RCP support frame weldments? 

b) What inspection techniques were used for S/G and RCP weldments 
in the original construction? Specify inspection methods and frequency of visual inspection of weld passes.  

*In making this determination, consider each thick member individually. For each, identify the loading combination which most highly stresses the thick material at its most critical station. For example, if the member is a thick flange I-beam, the highest tensile stress in the flange is of interest. Compare these stresses among all members. Only the results for the member found to be most high stressed need be reported.  
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c) Which ASTM A-514 elements are welded? What welding processes, 
welding conditions, and diameter of electrode(s) were used? 

d) Which welds for seismic backfit were given post-weld heat 
treatment? How was the heat treatment done (time, tempera
tures, methods)? 
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REQUEST FOR ADDITIONAL INFORMATION 

LOW FRACTURE TOUGHNESS 
ARKANSAS POWER AND LIGHT COMPANY 
ARKANSAS ONE, UNIT 2 

NRC DOCKET NO. 50-368 

NRCTACNO. 12066



BACKGROUND 

This Request for Additional Information (RFI) is the result of an 
evaluation of information contained in a letter dated Dec. 19, 1978 from the 
Arkansas Power and Light Company (APL) to the Nuclear Regulatory Commission 
(NRC) on the fracture-toughness design of the steam generator (SIG) and reac
tor coolant pump (RCP) supports of the Arkansas One, Unit 2 nuclear power 
station. The evaluation was made in accordance with criteria contained in 
NUREG 0577 Draft, as issued in September 1979 by the NRC.  

The evaluation revealed various items of concern which resulted in a 
tentative Group I rating for this plant. Group I indicates the lowest of 
three ratings of relative fracture toughness integrity, as established in 
NUREG 0577.  

Additional information, related to these items of concern, is needed 
before a final evaluation can be made of the fracture-toughness status of 
the SIG and RCP supports in this plant.



ITEM 1.0 CONCERN 

Lugs for the RCP horizontal snubber mechanism are constructed of ASTM 
A-283 steel. This steel is classified by NUREG 0577 as Group I (i.e., a steel 
of relatively poor fracture toughness) and also does not meet the NDT screening 
criteria for materials generally acceptable for S/G and RCP support structures.  
Moreover, these lugs appear to be thick and, therefore, possibly prone to 
brittle behavior.  

Since the lugs are important to RCP support structural integrity, a 
fracture-toughness evaluation of lug adequacy is needed.  

REQUEST, ITEM 1.0 

Please provide the following information: 

1) Identify the grade of the ASTM A-283 used for these 
lugs. Provide the mill test report for these members.  
Indicate supplementary material requirements (if any) 
specified for these members. Provide any other available 
data that may be indicative of fracture toughness.  

2) Indicate how the final rolling direction of the plate 
from which the lugs were cut is related to the direction 
of principal stress imposed by the snubber mechanism.  

3) Provide geometric details of the seismic lug and of the 
welding attachment to the RCP motor case.  

4) Provide a fracture-toughness evaluation of the lug most 
highly stressed in tension under the most severe loading 
any lug experiences.  

ITEM 2.0 CONCERN 

Some details needed to complete the fracture-toughness adequacy evaluation 
of the S/G hydraulic snubber system were not included in the information sup
plied.  

REQUEST, ITEM 2.0 

Please provide drawings showing how the S/G snubber system is supported 
and anchored at the wall.  
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Indicate the materials for snubber connections, snubber supports, and its 

anchorage.  

ITEM 3.0 CONCERN 

The extent of the information furnished with respect to welding practice 

was not considered sufficient to provide an adequate basis for fracture

toughness adequacy assessment.  

REQUEST, ITEM 3.0 

For the following weld joints: 

a) Combustion Engineering (Chattanooga Division) Dwg.  
234-803 (Support Skirt Details and Assembly) weld 
preparations and joints such as those shown in Detail G, 
Detail B, Section DD Detail E; 

b) Combustion Engineering (Chattanooga Division) Dwg.  
234-804 (External Supports - Details and Assembly 
Arkansas Nuclear Steam Generator) weld preparations and 
joints such as those shown for key brackets 114-01 
(Section A-A) and assembly drawings shown in Section C-C 
and E-E; and 

c) Byron Jackson Dwg. ZF-1442, Revision 6 (Vertical Reactor 
Coolant Pump) welds joining lugs 1, 2, 3, 4 on pump Nos.  
ZP32A and ZP32D. Also joining of seismic lugs on RCP 
(details on drawings provided, unfortunately, were not 
clear.) 

please furnish the following information: 

a) Welding process(es) used for these joints.  

b) Electrode types, diameters, or other consumable welding 
materials (such as fluxes, if applicable) used.  

c) Welding conditions used.  

d) The sequences of welding passes used.  

e) Were any of the weldments given a post-weld heat 
treatment? If so, what were the time and temperatures 
used? How were the temperatures monitored? 

f) Were the welds inspected during fabrication? What 
techniques were used? Have subsequent weld inspections 
been made? When and with what results? 
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