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June 1, 1983

Peter B. Bloch, Esq. Dr. Kenneth A. McCollom
Chairman, Atomic Safety and Dean, Division of Engineering,
Licensing Board Architecture and Technology
U.S. Nuclear Regulatory Oklahoma State University
Commission Stillwater, Oklahoma 74074

Washington, D.C. 20555

Dr. Walter H. Jordan
881 West Outer Drive
Oak Ridge, Tennessee 37830

Re: Texas Utilities Generating Company, et al.
(Comanche Peak Steam Electric Station,
Units 1 and 2) ; Docket Nos. 50-445 and 50-446

Gentlemen:

Applicants hereby transmit a proposed Order
reflecting the Board's ruling during the May 16, 1983,
hearing session regarding consideration of thermal stresses
under the ASME Code (Tr. 6009-12). The Board had' requested
that Applicants submit such a proposed Order to assist the
Board in issuing a written decision on this question (Tr. 6012).
We have also incorporated into the proposed Order the
Board's subsequent ruling regarding the inclusion of support
frames within the ASME Code definition 1f supports (Tr. 6269).

Sincerely,

'

Nicholgs S. Reynolds
Counsel for Applicants

d V
cc: Service List
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UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION

BEFORE THE ATOMIC SAFETY AND LICENSING BOARD

In the Matter of )
)

TEXAS UTILITIES GENERATING ) Docket Nos. 50-445 and
COMPANY, et al. ) 50-446

)-
(Comsnche Peak Steam Electric ) (Application for
Station, Units 1 and 2) ) Operating licenses)

ORDER (PROPOSED)

I. BACKGROUND

Evidentiary hearings were conducted in this matter dur-

ing the week of May 16-20, 1983 regarding, inter alia, the

design of pipe supports for Comanche Peak. During those

hearings, the Board considered the appropriate interpretation

of Section III of the American Society of Mechanical Engineers

("ASME") Boiler and Pressure Vessel Code, which provides rules

governing the construction of pressure-retaining components

and equipment and their supports for Comanche Peak. The ASME

Code is made applicable to power reactors by 10 C.F.R. S50.55a.

The Board recevied written briefs and evidence and conducted

extensive examination of the witnesses regarding this issue. In

particular, the Board focused on whether the ASME Code requires

that the design of linear-type pipe supports account for

stresses induced in those supports as a result of thermal expansion

of the support under LOCA (i.e., high temperature) conditions.
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The NRC Staff and the Applicants both advanced the

position that the ASME Code does not require consideration

of these thermal stresses, and that the Code provisions in

this regard are founded on sound engineering principles.

On the other hand, the intervenor argued that such stresses

are required to be considered by the Code. So postured, the
,

Board has explored and carefully evaluated the Code and appli-

cable NRC regulations and guidance in the evidentiary hearings

and independently. We concur with the position of the Appli-

cants and NRC Staff regarding the proper interpretation of

the Code and NRC regulations and guidance. Accordingly, for

the reasons set forth below, we find that such thermal stresses

need not be evaluated in the design of linear-type pipe

supports.

II. CONSIDERATION UNDER THE ASME
CODE OF THERMAL EXPANSION OF
LINEAR-TYPE PIPE SUPPORTS UNDER
LOCA CONDITIONS

A. Temperature-Induced Effects in
Piping and Pipe Support Systems

The phenomena at issue concerns the stresses which re-

sult from temperature-induced expansion of linear-type pipe

supports under LOCA conditions. 1/ Specifically, the stresses

are those induced within the support if its thermal growth is

1/ The supports which we address here include support frames
with multiple support members. See ASME Code Section;

NF-1213. We have determined that our findings regarding|

supports encompass support frames. Tr. 6269.

.. .. -. .. .- - . - - - - . -. -- . _ - . .
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restrained. Such restraint may be induced either by the

anchors with which the support is attached to other structures

or by the constraint at the ends of supports which span be-

tween two structures, such as a floor and a ceiling. We find that

such stresses are defined in the Code as thermal stresses

(see ASME Code Seccion NB-3213.13) .

In addition, when a piping system is heated by the con-

tained fluid under normal operating conditions, it expands

and induces forces on the supports which impart reaction forces

on the piping system. The constraint of this expansion of

the piping system is defined in the Code as a restraint

of free-end displacement.

B. Consideration of Temperature-
Induced Effects Under the ASME Code

Based upon the extensive record before us, the Board has

concluded that neither the ASME Code nor NRC regulations or

guidance require consideration of thermal stresses in-the

supports which arise as a result of thermal expansion of the

support. The principle provision of the ASME Code governing

this matter is NF-3231.l(a), which establishes the design

limits to be utilized in the design of linear-type supports

under design, normal and upset conditions. Although those

conditions were described as not including LOCA conditions,

it was shown that Regulatory Guide 1.124 requires use of these

.]
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design limits in all cases where the normal function of the

support is to prevent or mitigate the consequences of events

associated with the emergency or faulted plant conditions. 2/

See Regulatory Guide 1.124, Sections C.5 and 8.

Specifically, NF-3231.l(a) provides that the loads which

result from the constraint of free-end displacement shall be

considered in the design of these supports as described

above, but that thermal stresses need not be evaluated.

Thus, we conclude that it is proper not to evaluate thermal

stresses within the supports in the design of linear-type

supports. 3/

We also find, however, that while thermal stresses within

the support need not be evaluated, the stresses induced in

the anchors (which attach the support to the building structures)

from the expansion of the supports, must be considered. In

addition, we find that the stresses induced in the support and

the support anchors from the restrained thermal growth of the

piping system, as well as the stresses induced in the piping

system by the supports themselves, must be considered.

-2/ We note that these design limits are more conservative
than the design limits for emergency and faulted conditions
(which include LOCA conditions).

3/ Our conclusion is reinforced by a provision of a later
edition of the Code than is applicable to Comanche Peak
wherein thermal stresses in these supports are expressly
excluded from consideration. See ASME Code, Winter 1982
Edition, Section NF-3121.ll (CASE Exhibit 839, following <

Tr. 6242).

.
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ORDER

In consideration of the foregoing, it is hereby ordered

that the design of pipe-supports for Comanche Peak are gov-

erned by the following principles:

1. NRC regulations and guidance provide that the

ASME Code, and in particular ASME Code Section

NF-3 2 31. l (a) , establishes the governing cri-

teria for the design of linear-type pipe

supports.

2. The applicable provisions of the ASME Code

provide that thermal stresses induced by

thermal growth of a support under LOCA,

i.e., high temperature, conditions need

not be evaluated in the design of linear-

type pipe supports.

3. The Code also provides that the effects of

the constraint of free-end displacement

due to the restrained thermal growth of

the piping system shall be considered in

the design of such supports as well as the

reactions of the support on the piping

system.

4. The Code does not address the design of

the anchors which attach the supports to

concrete structures, and thus their design

must be considered separately.

- _ _ ,, . - _ _ - _ , _ _ _ _ _ _ . . . . . _ . , . - . _ - - - . _ -. . . - - . _ _ . - - _ - -- _



'

.

'4

-6-

5. ASME Section NF-1213 defines linear-type

supports as including frames, and as such,

the effects of thermal expansion within

individual members of a support frame

are considered as thermal stresses, and

thus need not be evaluated.

It is so ORDERED.

FOR THE ATOMIC SAFETY
AND LICENSING BOARD

-

Dated at Bethesda, Maryland
on this day of Peter S. Bloch, Chairman,

1983. Administrative Judge


