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Consumers Fower Compary

ATIN: PRussell Youngdahl NTAINS
Senior Vice Preaident THIS DOCUMENT\ CSAGES

212 West Michigan Avenue POOR QUALITY

Jackson, Miechigan 4835201

Gertlemen:

™e Fegulatory staff's contimuing review of reactor power plant safety
indicates that the consequences of postulated pipe fallures outside of
the contalmment structwre, including the rupture of a main steam or
feedwater line, need to be adequately documented and analyzed by
ilcensees and spplicants, end evaluated by the staff as soon as possible,

= Criterion Mo. 4 of the Cammdssion's Cenmeral Design Criters, listed in
Apperxiix A of 10 CFR 50 requires that:

"Structures, systems, and conpanents irpartant to safety
ahall be designed to accommodate the effects of and to be
campatible with the envirunmental conditions associated
with narwal operation, maintenance, testing and postulated
accidents, including loss-of-coolant accidents. These

Thus, a nuclear plant ahould be designed so that the reactar can be shut-
down and maintained in a safe shutdown condition in the event of a
postulated rupture, cutsice contailmment, of a pipe containing a high eneryy
fluid, including the double ended rupture of the largest pipe in the main
steam and feedwater systems. Plant structures, systems, and corponents
izmportant to safety should be designed and located in the facility to
accompndate the effects of such a postulated pipe fallure to the extent
necessary to assure that a safe shutdown condition of the reactor can be
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Consumers Power Compary -2 -

Based on the information we presently have available to us on the
Midland Plant € Units 1 & 2, the main steam and feedwater lines pass
through a penetration room shared with electrical and other piping
penetrations. From this it appears that fallure due to pipe whip, J=t
farces or overpressure of the closed campartrent may be possible and
scme modification of the facility may be necessary.

bmtmtmmmummmowmlmwm
needed to determine the consequences of such an event, using the guldance
provided in the enclosed general information request. The enclosure
represents our basic information requirements for plants now being constructed
or operating. You should determine the applicability, for the Midland

Plant - Units 1 & 2, of the iters listed in the enclosure.

If the results of your analyses indicate that changes in the design of
smctm,mtem,ormamtsmmwmwemcwr
shutdown in the event this postulated accident situation should occur,
plmepmvideinfomﬁmonmplmtomvhetbedeugnofm
facility to accammodate the postulated fallures described above. Any design
wnutmmmammmmmmummde-
lines and requests for infurmation in the enclosure.

Flease inform us within 7 days after receipt of this letter when we may
emmmiwmmummmmormmamm
accident situation for the Midland Plant - Units 1 & 2 and a descripticn
of any proposed mxdifications. Sixty coples of the amendment should be
pruvided

Amdmmim'ammtmmmmumo
enclosed for your information.

Sincerely,

Original Signed by
A Giambusso

A. Glambusso, Deputy Director
for Reactar Projects
Directorate of Licensing
As stated

cc: See next page
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ce: Crace Down Memordial Librery
1710 W. St. Andrews Road
Midland, Michigan 48640
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General Information Required for Consideration

of the Effects of a Piping System Break Outside Containment

Te foliowing (s a general list of information required for AEC review

of the effects of a piping Aystem break outside cortainment, including

the double ended rupture of the largest pipe in the main steam and feed-

water systema, and for AEC review of any proposed design changes

that may be found necessary. Since piping layouts are substantially

different from plant to plant, appiicants and licensees should determine

on an individual plant basis the applicability of =ach of the following

ltema for inclusion in their submittals.

I. The nystems (or portions of syatems) for which protection against pipe
whip 18 required should be identified. Protection from pipe whip need
not he provided {f any of the following conditions will exist:

(a) Both of the following piping system conditions are met:
(1) the service temperature is less than 200° F; and
(2) the design pressure is 275 psig or less; or

(h) The piping is physically separated (or isolated) f om structures,
systems, or components important to safety by protective barriers,
or reastrained from whipping by plant design features, such as
concrete encasement;: or

(c) Following a single break, the unrestrained pipe movement of either
end of the ruptured pipe in any possible direction about a plastic
hinge formed at the nearest pipe whip restraint cannot impact any

structure, system, or component important to safety; or



(d) The internal energy hvol.1 associated with the whipping pipe
can be demonstrated to de insufficient to impair the safety
function of any structure, system, Or component to an

unacceptable level.

2. The criteria used to determine the design basis piping break locatious

in the piping systems should be equivalent to the following:

(a) ASME Section III Code Clage [ pipmgz breaks should be
postulated to occur st the following locatious in each

piping run3 or branch run:

(1) the terminal ends;
(2) any intermediate locations between terminal ends vhere
the primary plus secondary stress intensities s. (circum-

ferential or longitudinal) derived on an elastically

1Thc intsrnal fluid energy level associated with the pipe break reaction
may tske into account any line restrictions (e.g., flow limiter) between
the pressure source and break locatiom, and the effects of either s‘ngle-
ended or double-ended flow conditions, as applicable. The snergy level

in a wvhipping pipe may be considered as insufficient to rupture an impacted
pipe of equal or greater nominal pipe size and equal or heavier wall
thickness.

zPiping is a pressure retaining component comsisting of straight or curved

pipe and pipe fittings (e.g., elbows, tees, and reducers).

3A piping run interconnects components such as pressure vessels, pumps, and
rigidly fixed valves that may act to restrain pipe movement beyond that
required for design thermal displacement. A branch run differs from a
piping run only in that it originaces at & piping intersection, as a
branch of the main pipe run.
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calculated basis under the loadings associated with one -
half safe shutdown earthquake and operational plant
condition.6 exceeds 2.0 S.5 for ferritic steel, and

2.4 S- for austenitic steel;

(3) any intermediate locations between terminal ends where
the cumulative usage factor (U)6 derived from the piping
fatigue analysis and based on all normal, up.et, and
testing plant conditions exceeds 0.1; and

(4) at intermediate locations in addition to those determined
by (1) and (2) above, selected on a reasonable basis as
necessary to provide protection. As a minimum, there
should be two intermediate lccations for each piping runm
or branch run.

(b) ASME Section IIT Code Class 2 and 3 piping breaks should Te
postulated to occur at the following locations in each piping

run or branch run:

(1) the terminal ends;

“Opcrational plant conditions include normsl reactor operstiom, ujset
conditions (e.g., anticipated operitional occurrences) and testing
conditions.

Ssm is the design stress intensity as specified in Section III of the

ASME Boiler and Pressure Vessel Code, "Nuclear Plant Components.”

6U is the cumulative usage factor as specified in Section IIl of the
ASME Boiler and Pressure Vessel Cods, "Nuclear Power Plant Components.”
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(2) any intermediate locations between terminal ends where
either the circumferential or longitudinal stresses derived
on an elastically calculated basis under the loadinge
associated with seismic events and operational plaant
conditions exceed 0.9 (Sh + SA)7 o: the expansion stresses
exceed 0.8 SA; and

{(3) intermediate lcocations in addition to these determined by
(2) above, selected on reasonable basis as necessary to
provide protection. As & minimum, there should be two

intermediate locations for each piping run or branch run.

3 The criteria used to determine the pipe break orientation at the break
locations as specified under 2 above should be equivalent to the

following:

(a) Lougitudimla breaks in piping runs and branch runs, 4 inches

nominal pipe size and larger, and/or

7Sh
Class 2 and 3 components, respectively, of the ASME Code Sectionm III
Winter 1972 Addenda.

SA is the allowable stress range for expansion stress calculated by the

rules of NC-3600 of the ASME Code, Section III, or the USA Standard Code
for Pressure Piping, ANSI B31.1.0-1967.

is the stress calculated by the rules of NC-3600 and ND-3600 for

sLongitudinnl breaks are parallel to the »ipe axis and oriented at any

point around the pipe circumference. The break area is equal to the
effective cross-sectional flow area upstream of the break locatiom.
Dynami{c forces resulting frcm such breaks are assumed to cause lateral
pipe movements in the direction normal to the pipe axis.



9 .
(d) Circumferential Sreaks iz pising runs and draach rune exceeding

1 inch nominal pipe size.

4. A summarvy should be provided of the dvnazmic snzlyses appiicadle to the
design of Category I piping and sssociatec a7 "ta which determine

the resulting lo4cinge as a resu.c of & -~ . ated pipe break including:

(a) The locations and numder of design basis bdreaks on which the
dynazmic analyses are basz2d.

(5) The postulated rupture srientation, such as a circumferential
and/-r icngitudinal break(s;, for each postulated design dasis
break iocation.

(¢} A description of the forciag functions used for the pipe whip
dynamic analyses inclucing tre directiom, rise tize, magnitude,
duration an' initial conditions that wdeguately represent the
jet strea= dynamics and the system pressure difference.

(d) Diagrams o° ~athesatical models used for the dyna=ic analysis.

(e) A summary of the snalyses wnich desonstrates that unrestrained
sotior. of ruptured lines ~ill not dazage IO an unacceptable
degree, structure, sysiess, OF components important o safery,

such as the cuntrsl Toom.

Circumferential breaxs are serpendicular to the pize axis, and the break
area is equivalent to the tnternal cross-sectional ares of the ruptured
pipe. Dynamic forces resulting from such dreaks are assuned tO separate
the piping axially, and cauvee whipping in any directiom norzal to the

pipe axis.



A description should be provided of the measures, as applicable, to

protect against pipe whip, blowdown jet and reactive forces including:

(a) Pipe restraint design to prevent pipe whip impact;

(b) Protective provieions for structures, systems, and components
required for safety against pipe whip and blowdown jet and
reactive forces;

(c) Separation of redundant features;

(d) Provisions to separate physically piping and other components
of redundant features; and

(e) A description of the typical pipe whip restraints and a summary
of number and location of all restraints in each system.

The procedures that will be used to evaluate the structural adequacy

of Category I structures and to design new seismic Category I structures

should be provided includinrg:

(a) The method of evaluating stresses, e.3z., the working stress
method and/or the ultimate strength method that will be used;
(b) The allowable design stresses =1d/or strains; and

(¢) The load factors and the load combinations.

The design loads, including the pressure anc temperature transients,
the dead, live and equipment loads; and the pipe and equirment static,

thermal, and dynamic reactions should be provided.
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11.

Seismic Category I structural elements such as floors, interior
wvalle, exterior <slls, building penetrations and the buildings
as a whole should be analyzed for eventual reversal of loads due

to the postulated accident.

If new openings are to be provided in existing setructures, the
capabilities of the modified structures to carry the design loads

should be demonstrated.

Verification that failure of any structure, including nonseismic
Category I structures, caused by the accident, will not cause
failure of any other structure in a manner to adversely affect:
(a) Mitigation of the consequences of the accidents; and

(b) Capability to bring the unit(se) to a cold shutdown condition.

Verification that rupture of a pipe carrying high energy fluid will not
directly or indirectly result in:
(a) Loss of redundancy in any portion of the protection system
(as defined in IEEE-279), Class IE electric system (as defined
in IEEE-308), engineered safety feature equipment, cable pene-
trations, or their interconnecting cables required to mitigate
the consequences of the steam line break accident and place the

reactor(s) in a cold shutdown condition; or



12.

13.

(d)

Loss of the ability to cope with accidents due to ruptures
of pipes other than a steaz line, such as the rupture of pipes
causing a steam or water leak too small to cuuse a reactor

accident but large enough to cause electrical failure.

Assurance should be provided that the control room will be habitable

and its equipment functicnal after a steam line or feedwater line

break or that the capability for shutdown and cocldown of the unit(s)

will be available in another habiteble area.

Environmentsal quilification should be demonstrated by test for that

electrical equipment required to function in the steam—-air environ-

ment resulting from a steam line or feedwater line break. The in-

formation required for our review should include the following:

(a)

(b)

(c)

Identification of all electrical equipment necessary to meet
requirements of 11 above. The time after the accident in which
they are required to operate should be given.

The test conditions and the results of test data showing that

the systems will perform their intended function in the environ-
ment resulting from the postulatel accident and time interval of
the accident. Environmental conditions used for the tests should
be selected from a conse—vative evaluation of accident conditioms.
The results of a study of steam systems identifying locations where
barriers will be required to prevent steam jet izpingment from die-
abling a protection system. The design criteria for the barriers

should be stated and the capability of the equipment to survive

within Lhe protected environment should be described.



14.

15.

16.

17.

(d) An evaluation of the capability for safety related electrical
equipment in the contrcl room to function in the environment
that may exist following a pipe break accident should be
provided. Environmental conditions used for the evaluation
should he selected from conservative calculations of accident
conditions.
(e) An evaluation to assure that the onsite power distribution
system and onsite sources (diesels and batteries) will remain
operable throughout the event.
Design diagrams and drawings of the steam and feedwater lines
{ncluding branch lines showing the routing from containment to the
turbine building should be provided. The drawings should show
elevations and Include the location relative to the piping runs of
safety related equipment including ventilation equipment, intakes,
and ducts.
A discussion should be provided of the potential for flooding of safety
related equipment in the event of failure of a feedwater line or any
other line carrying high energy [luid.
A description should be provided of the quality control and inspection
programs that will be required or have been utilized for piping systems
outside containment.
If leak detection equipment is to be used in the proposed modifications,

a discussion of its capabilities should he provided.



18.

20.

21.

o3 e

A susmary should be providad of the emergency procedures that would
be followed after a pipe break accident, including the automatic

and manual cperations required to place the reactor unit(s) in a

cold shutdown condition. The estimated times following the accident
for 8!l equipment and personnel operational actions should be included

in the proccdure summary.

A description should be provided of the seismic and quality clasei-
fication of the high energy fluid piping systems including the steam
and feedwater piping that run near structures, systems, Or components

important to safety.

A description should be provided of the assumptions, methods, and
results of analyses, including steam generator blowdown, used to
calculate the pressure and temperature transients in compartments,
pipe tunnels, intermediate buildings, and the turbine building
following a pipe rupture in these arsas. The equipment assumed to
function in the analyses should be identified and the capability
of Oylten; required to function to meet a single active compoment

failure should be described.

A description should be provided of the methods or analyses performed
to demonstrate that there will be no adverse effacts on the primary
and/or secondary containment structures due to a pipe rupture outside

these structures.
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No, P-429 FOR IMMEDIATC RELEASE

Contact: Frank Ingram (Wednesdav, December 13, 13572)
Tel. 301/973-7771

AEC REGULATORY STAFF REQULSTS DATA
ON PIPE BREARS IN NUCLEAR PLANTS

The Atomic Energy Commission's Regulatory Staff is
asking all utilities that operate nuclear power plants or
have arplxeu for operating licenses to assess the effects
on essential auxiliary systems of a major break of the
largest main steam or feedwater line. These lines carry
steam from inside the reactor containment puilding to the
main turbine in the turbine building, and hot fecdwater
back from the turbine condenser. The utility assessments
will be evaluated by the AEC's Regulatory Staff.

The probability of a steam-line rupture is low.
Nonetheless it will have to be considered in the AEC's
safety evaluation.

The review of the pipe uvreak problem has been under way
for several weeks. It was started after the Advisory (Com-
mittee on Reactor Safeguards reccived a letter raising
questions about the location of pipes in the two-unit
Prairie Island plant in Minnesota.

.

The Regulatory Staff has reviewed the “orthern States
Power Company appxzcatlon tc operate Prairie Island. 3nd
on the basxs of data available it has concluded that design
changes will be required at Prairie Island.

Based on the new infermation--to be submitted by utili-
ties as soon as possible--the Staff will determine what
corrective action, if any, is necessary in ecach case. The
changes could xnclude such steps as relocating piping. pro-
viding venting of compartments, the addition of piping
restraints, and, in some cases, structural strengtnen‘ng.



