UNITED STATES
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o NUCLEAR REGULATORY COMMISSION DOCKE 1ED
# J WASHINGTON, D.C. 20856-0001 USNRC
&

November 20, 1996

Ms. Anne D. Burt

Corresponding Secretary OF #
Friends of the Coast - Opposing Nuclear Pollution DOCH
Post Office Box 98 il
Edgecomb, Maine 04556

Dear Ms. Burt:

I am responding to the petition you filed on January 20, 1996 (the Petition),
on behalf of the Friends of the Coast - Opposing Nuclear Pollution
(Petitioner), in regard to the Maine Yankee Atomic Power Station (Maine
Yankee), operated by the Maine Yankee Atomic Power Company (the licensee).
Your petition was considered pursuant to Title 10 of the Code of Federal
Regulations, Section 2.206 (10 CFR 2.206). The Petition requests that the
Commission take expedited action to (1) suspend the operating license of Maine
Yankee pending resolution of the Pe*ition; (2) examine and test by plug
sampling — or other methods approved by the American Society of Mechanical
Engineers — all large piping welds that may have been susceptible to micro-
fissures at the time of construction; (3) reanalyze the Maine Yankee
containment as one located in an area where seismic risk is not "low"; (4)
reduce the licensed operating capacity of Maine Yankee to a level consistent
with a flawed containment and/or flawed reactor coolant piping welds; (5) hold
an informal public hearing in the area of the plant regarding the Petition;
and (6) place the Petitioner on service and mailing lists relevant to the
group’s interests in safety at Maine Yankee and intention to participate in
all public forums opened by the Nuclear Regulatory Commission (NRC).

By letter dated May 13, 1996, Mr. William Russell, Director, Office of Nuclear
Reactor Regulation, acknowledged the NRC’'s receipt of your Petition, and, for
the reasons stated in the letter, denied your request for immediate action
suspending the operating license or reducing the licensed operating capacity
of Maine Yankee (Requests 1 and, in part, 4.). In addition, for reasons
stated in the May 13, 1996, letter, M. Russell denied your request for an
informal hearing (Request 5). Mr. Russell also stated in the May 13, 1996,
letter that your request that the NRC place you on service and mailing lists
relevant to your interests in safety at Maine Yankee and your intention to
participate in all public forums opened by the NRC (Request 6) was moot, as
your attorney had already been added to the Maine Yankee service list.

The remaining specific issues that you raised that were the basis for

Requests 2, 3, and 4 of your Petition dated January 20, 1996 (identified
above), are fully addressed in the enclosed Director Decision (DD-96-20).
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For the reasons given in the enclosed Director’s Decision under 10 CFR 2.206,
your remaining requests for NRC action have been denied. A copy of the
decision will be filed with the Secretary of the Commission for the
Commission’s review in accordance with 10 CFR 2.206(c). As provided by this
regulation, the decision will constitute the final action of the Commission 25
days after the date of issuance of the decision unless the Commission, on its
own motion, institutes a review of the decision within that time.

I have also enclosed 2 copy of the notice of "Issuance of Director’s Decision
Under 10 CFR 2.206." This notice includes the complete text of DD-96-20 and
is being filed with the Office of the Federal Register for publication.

Sincerely,

At}

Frank chﬂirag a, Acting Director
Office of Nuclear Reactor Regulation

Docket No. 50-309 (Z.2.0G )

Enclosures: 1. Director’s Decision DD-96-20
2. Notice

cc w/enclosures:
See next page



Anne D. Burt

cc:

Mr. Charles B. Brinkman

Manager - Washington Nuclear
Operations

ABB Combustiom Engineering

12300 Twinbrook Parkway, Suite 330

Rockville, MD 20852

Thomas G. Digman, Jr., Esquire
Ropes & Gray

One Internatiomal Place
Boston, MA 02110-2624

Mr. Uldis Vanaz:

State Nuclear Safety Advisor
State Planning Office

State House Station #38
Augusta, ME 04333

Mr. P. L. Anderson, Project Manager
Yankee Atomic Electric Company

580 Main Street

Bolton, MA 01740-1398

Regional Administrator, Region I
U.S. Nuclear Regulatory Commission
475 Allendale Road

King of Prussia, PA 19406

First Selectmam of Wiscasset
Municipal Building

U.S. Route 1]

Wiscasset, ME 04578

Mr. J. 7. Yerokun

Senfor Resident Inspector

Maine Yankee Atomic Power Station
U.S. Nuclear Regulatory Commission
P.0. Box E

Wiscasset, ME 04578

Mr. James R. Hebert, Manager
Nuclear Engineering and Licensing
Maine Yankee Atomic Power Company
329 Bath Road

Brunswick, ME 04011

Kr. Robert W. Blackmore

Plant Manager

Maine Yankee Atomic Power Station
P.0. Box 408

Wiscasset, ME 04578

Wr. G. D. Whittier, Vice President
Licensing and Engineering

Maine Yankee Atomic Power Company
329 Bath Road

Brunswick, ME 04011

Wr. Patrick J. Dostie

State of Maine Nuclear Safety
Inspector

Maine Yankee Atomic Power Station

P.0. Box 408

Wiscasset, ME 04578

Mr. Graham M. Leitch

Yice President, Operations

Maine Yankee Atomic Power Station
P.0. Box 408

Wiscasset, ME 04578

Mary Ann Lynch, Esquire

Raine Yankee Atomic Power Company
329 Bath Road

Brunswick, ME 04578

Mr. Jonathan M. Block
Attorney at Law

P.0. Box 566

Putney, VT 05346-0566

Kr. Charles D. Frizzle, President
Maine Yankee Atomic Power Company
329 Bath Road

Brunswick, ME 04011




' FRIENDS of the COAST - OPPOSING'NUCLEAR POLLUTION
Post Office Box 98, Edgecomb, Maine 04556 ' phone/ fax - 207-882 - 6000

Y6 N 2D P4 Banuary 20, 1996
William T. Russell, Direct~r
Office of Nuclear Reactor Regulation
United States Nuclear Regulatory Commission DOCr
Washington, DC 20555 - 0001

o

Dear Mr. Russell,

Pursuant to the provisions of 10 CFR 2.206 , Fi 2
Pollution. a non-profit organization incorporated in the State of Maine, petitions prompt and
thorough consideration of the following unresolved or insufficiently considered safety-related
issues pertaining to Maine Yankee Nuclear Power Station ( MYAPS ):
I. Containment is inadequate for power operation in excess of original license and may be
inadequate for original power operation limits based on insupportable original design
acceptance critenia. The containment at MY APS was designed and constructed without
diagonal reinforcement rod. Upon our best information and belief, the Atomic Energy
Commission staff recommended to the commission that a license amendment permutting this
type of construction be allowed, *...for this plant and this plant only due to low seismic risk.’
Early in 1979 the MYAPS was shaken by an earthquake of 4.2 magnitude and epicentered
less than ten miles from plant site. The NRC then ordered the shutdown of five nuclear power
stations including MYAPS until piping and piping supports could be seismicly qualified.
Upon our best information and belief, there is no public record that NRC did a second
evaluation of MYAPS marginally acceptable containment design, nor can we find any record
of reevaluation prior to any subsequent granting of license amendments to operate at increased
power. Enclosed are sample pages from 1968 and 1971 MYAPS/ AEC correspondence files
indicating the situation. It is petitioner’s belief that MYAPS unique containment design is first
mentioned in construction license amendments one and two. Complete files are, of course, at
your disposal

2. MYAPS Emergency Core Cooling System, Primary Coolant Piping, and other larg :
piping has not be adequately analyzed for materials degradation to ensure integrity at power
operation in excess of original license limits or under accident conditions. Such analysis could
prove that piping integrity is inadequate for continued operation at original limits. A review of
MY APS construction license amendment 30 will show that the Atomic Energy Commission
was concerned enough with the appearance of ** micro-fissures * in reactor coolant system
welds to appoint a “task force”. In 1971 the AEC's concern prompted studies and reports by
Battelle Columbus Laboratories, Stone and Webster Engineering, and consultant Dr. Emest
Nipes of Renssalaer Polytechnic Institute which generally concluded that the micro-fissures
would not propagate or grow under foreseeable conditions.
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However, petitioners maintain concern for the micro-fissures was dismissed priorto a
heightened awareness of embrittiement phenomena in reactor \ essel walls and welds. Of
particular concern to petitioners are those large pipe welds attaching to, or next to, the reactor
vessel which have endured 23 years of corrosion, stress, vibration. and radiation and which
may fail initiating a Loss of Coolant Accident or which may be subject to thermal shock
failure initiated by use of the ECCS. '

Enclosed are sample pages from the AEC/ MYAPS 1971 correspondence file which
supply references to the issue microfissures in welds on the MYAPS reactor coolant system.

Pursuant to the conditions of 10 CFR 2.206, petitioners request the following actions be
undertaken by NRC:

I. Suspen.' the operating licc...¢ o1 Vaine Yankee Atomic Power Station until the
above issues are thoroughly examined and resolv xamine and test by plug sampling or
other ASME approved methods all large piping welds which may have been susceptible to
micro-fissures at the time of construction. Reanalyze MYAPS containment as one located in
an area where seismic risk is not “low”. -

& LF ailing suspension of license, or should license be restored following examination
of the above issues, reduce the license operating capacity of MYAPS to levels consistent with
a flawed containment and or flawed reactor coolant piping welds. '

E . Provide an inform~' sublic hearing regarding this petition in the plant area.

4. Act on this petition in an expedited manner due to what the petitioners believe are

the serious implications of the concems raised.

o~
/

- $. Place Friends of the Coast on such service and/or mailing lists as may be relevant to
our interest in safety at MYAPS and our intention to participate in all public forums opened

by NRC. J
Thank you for your Attention. Please address all correspondence to :

i/ -
C)43-l (/‘ B/""'j\
Anne D. Bun
Corresponding Secretary,

Friends of the Coast - Opposing Nuclear Pollution
Post Office Box 98, Edgecomb, Maine 04556
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NERGY CO'1MISSION
WASHINGTON, 0.C. 22548

Surpenn Ceneral, u, s. Tublie Mealen Eervice
Departoent of "ealth, Cducatton. and sl fare
Attantion: Lvelrar Factlicy Aralys1is Seetion
1901 Chapman Averue

Sockville, Lrryland 20352

Centlemen:

In accordance vith thae v.:r’crut:mﬂngu rezchad Aupese 1, 1961,
between the Atomie Cnergpy Ceatasion and the Departrent of
Health, Zducatica, pnd Hellors, ateacl:4 far your information
are the following documenty:
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l. /oerdreat Nos, 1 oig 2 cated Jonuary 15, 128 ¢o
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Atomic Dower ctation,
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i2cormeided
Provisions for sasisntonee Lo Yt o sntiel Lhoay
Forces Ascoctuta) vith 2wt o Loddin: « Cone
tainment Clell of (uine Yuniee Nelear wuer Plant, ™

Since "ely yours .

Koger S, BoydrA¥TTatant DItRecor

for Resctor Projects
Divis on of Resctor Licensing
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§TR'CIURS
5.1 thy Jo you state (page 5-3(3)
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5.4

5.6

5.8

Padlication 17 vill be s

wall where the ACT JlY-0)
Special Publicativn '7 is |
318-63 Code?

Indicate the st i wad o st
applicd to the cesi oL Lilg
and the nethods ugcd v
openinzs. ¢ ;

For the irterior strucinr
given 10 Seution H.1,

stress and/ ol {ral R
vhiich stressces are Critict,
Descrilbe the design of the ra

on pasze 5-20 of t

“\e F._,r\l) Al
the cxteut of c

wOilCle

Since no diagonal reinforcing
ment wall lor shears,
maximum scismic sheay stress

sclsmic

the notmal and shear stressces i Che radial reinforcing assumiug
(a) that all the load is carvield by the concrete without liner
participarion, and (») that all the load is carrvied by the
iinex.,

Speci(y and describe the desive of the neutron shield tank

including critevia,
control provisious. Include
supports on this tank to perm
adequacy.

15

Define the frequency with whi

bars have been tested by an ind

on the acceptability of the |
steel used in counstruction.
samples have been tested to
strengths.

fescribe where the Prepakt
and the chechs that have bLLc
of in-situ PMrepalkt concrelc,

e pLL" S

Lii ) ) that ALl spectal .
Lhi sipn of the prisacy shield
T e apnlicable, siunce ALl
¢uailed cupansion ot the ACL
vai:n eriteria that have heen
l c opc x8 in the containment
adequacy ol tacue Large
| A | *
1 \ 5 @
indicate the bases [or the loads
3 avl the load combinations,
J ot desipn. lLast
> o vir lgvel .
d:a1 shear ladders (described
the containment wall, including
Lo act with these ladders.
has been provided in the contain-
indicate, for comparison, the
ir the concrete and liner, and

codes, i

ver fy compliance with the design

{ n metho's, and applicable quality
v {icient details of che rcactor
it an evaluation of Lhe design

¢h 12 lc 'uths of reinforcing
laboratory as a check
ca s of 50,000 psi yield point

vl o, state vhether (ull size

inch

) 1
pundent

t placing concrcle wvas used
¢ quality and penctration
of thesc checks.

. on ¢

ing the results
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required, cfeeled liner meets the required

dimensiona
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5.10 scate vhether are elding has been used on reinforcing Lars
for cither str wth or ta “los, and lise the deceplinge
Criteria usidd fyp SUCH e lding - Juscribe i Criteria
Usad for bYoad and areha = 9L Peluieciug bars in concret.

’ Lhat is 1n rens ) 3UL b3 L coucre e in the Jdeme and
dLgLuH{L»;L., ones).,

S.11 Describe the quality contral meas res empleyed to assure that
5000 psi co Ciete wasg placed Vi required, in Wighly stressed
areas of the contuai ent, itnstcead ¢ Lhe 3,000 psi cuicret e

used in oiher 1L

N
—
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lMescribe the permanent ine<place in.iry wenration whieh will be
available to vecord Coutalument 'Peratiug, accident and post-
accident pressurcs and lcrperatures.,

5.13 Srate whether (e containment soed to permitc testing
to the caiculacted peulk accident pressure at anytime duriny plant
lifetime.
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5.14 State whether tle containment Litvegrated leak rate sest uill
be performed uich Che senetrations Jd associa ed PipLiiy systems
fully installed. 17 the penetrations are to b Llanked off
for this test, justily the ‘alidity ot conduct PR Such 4 Lest

by comparison witl conditions whieh wmay preval  following
completion of installation of (he PLping syste s.

<15 Describe the seismagraph installation thae wil be used, including
the locatinn and ndintenance provran for the installation. State
the criterfa with respect to asscsaments to be made and plant
operation to he permitted in the event of inst ument readings
in the range of the Operacing Basis Farthquake and the Doesign
Basis Farthquake,

.16 Provide a discussion of the perfomance charac ~ristics of
ProLective coatines and Paints usced within tho tontaimnent to

vithstand accident co SLiions, including consi *ration of spray
washdown, stca CAViLvitaent , and Jel impirvomer * elflecces. Also,

8
include an cvaluation of 2 potential iapaivie 1t of the performance
capabilitics of en.is view sdiety Tcaturss, due to flow blockage,
fouling of heat transioq sHriaces, or other evoits that might
result from faitlure )L Liwe protective cuaty i v paints.,




Division of Reactor Licensing Q;:>‘ by " ) ,.
Dear s, o "
AMENDMENT NC. 30 ¢o LICENSE APPLICATION

cared Seg:e:be: 25l 1947 (Docket No, 50-309)

Pursuan: to the Atom:ic frergy Act of 1954, @S azended, and
the Co::ission's Rules an¢ Reg:la:ions “ssued thereundor. YAINE YANKEE
ATOMIC Pouwz? COMPANY he:cby 2Tends {:g <icense a;:lica:io: >y subui:ttn.
the ATtachee informa:ion.

y &a Fifev Copies of , repore Pre€pared fo, Maine Yaniee Sy the

Batzelle Coluabys Labo:acor;es entitlee ”Labora:ory Studies

0f Tyse 316 Stainless Stee! 'gl4 Metal Froe Maine Yaniee
Reac:or Coolans Syste=" cdated Septecber 17, 1371
- B Fifey Copies of , rezoret by pr. Ernes: r. Nippes of

Rensseiaer Poly:cch:;: nstisuce entitle¢ "a
S:a;nless Steel beldzen:g at Mai
Cate¢ 9/21/1:.

3, Fifey Copies of Stone § Webster Engineering Cor:oracion 1
¥i5-481% dated Sedtember 14, 1971,

4. Sighey Copies of Fevised rsar Fage 13.¢ Cated 9/71.

- In Fesporse to GUestions asked by the task force invcstigating
Feactor coolant Systex vel¢s the follouing infonza:ion in
Pipe an¢ Vesse! insula:zion ‘S subnitpec:

130



RESC ARCH DIVISION

Virers,:

L
TROY, NEwW YORX 12181

=0 8 F Nipres Septenter 21, 1971

Maine Yamkaas A
E"gince:ing 0¢
Turnpike R=ad ue

“estbora, vasgs, 0138

Attention: -, X B, Backley, Project Engirser

Subject Ahalvsis of Stainless Steal Weldzanes ae
vaire vankae Atosic Fower Station

References:

() Final Report "1;50:;:3:7 Sty
Steal teld vatel

- .

cies of Tyse 116 Stainless
2 Reactor Coslane Systen,"
ptemter 17, 1971

wv i
o

Zatctelle Colmbus La:craCO'ies.

(2) Letter from 5. R. Cilbere, Project Cigiuser, Stone and
Webster Eugxnce:in; Covporation to B. 8, Backley, Project
Engineer, Main Yankze Atomie Powver Compar/, dated

Septembe s 1%, 1971, Subjace: "eiofissured Velds Maine
Yankee Atomic Powsr Station,"

lPear Mr, Beckley:

The following Sutmarizes wy enalysis of the Type 315 stainless sicel waldrants
ia the reaceos PLPing syste=s of th2 Maina Yan!:es Atomiz Pover Station;

BACKCROuUN

Weld mecal nicrofissures have veer discoverad in 2 variely of steels, stainless
stecls, and o:har alloys, 1hase microfissures are inlergranular S2parations whie!
are usually found enly by m2tallagzranhic tachnicu2s because thay zve short in

length, :ncrally in the taiZe from 2 to 8¢ mils, and very navroa,

Microfissures {n austenitic stainless sceels a2 gererally nac found {n as-deposite
wveld meta!; they usually ozcur {n the Feat-affected rcres Of wald beads which

have been rehsaced by 2 subscquent weld pass, Thus, micrefissuring (s thouzht to
involve 2 ho:-:earinz aechaniss {n uhien Contlraction ctrisses fupture austeritic
grain bouncaries which nave boen tiqrated by réieaiing,




705047 < to 3y o'i.;};:l' ve - .

for.ct(on. When elevae
vas cxpncced. 47 upper lim
Phase ombri:clewen: which

to> 107. thOUP hgher, { *rvice temp.r‘c;Jr‘ is
less than 1100% ¢

The cechan{g~ dy whieh ferrice Mninize; microfiSSuring Is noe deflnttcly known
4L present. O0a2 of the more ‘

energy of an av :eni::-fcrrxte boundary CoMpared ¢o an austenlte-auscentze
boundary. Thus, when liqudtLOﬂ Occurs, an e;;c.fi::-xss:cnicé bOundary would
be wer by the Ii~u~£, “Nagsag aa aus:crxce-ferr;:e boundary “ould nop be. 4
bO;ﬁer/ Vet b liguid g not abdle ¢ Sustain ¢ha {Mposed Contraction Stresseg
and therefore Fudtires, ionﬁxng an interzranylar Separation,

Altheyy), the OCCurrainee of nxcrofxssures in Stainles; welds has been Fecoznized
for tany yYears, ¢4, effece o: ~icrofxss;res on Techanica] Pfoperties has noe
been cxtc:siv:ly C2p0reed (n €h¢ onan lxter::;r:. e mocse inpor:anc conery{.
bution has bsen Feserel, mala by zinis:avich who Tedorted the effece of fissures
on che fa:igue Sirengeh of Rlckel<ygs,s alloys Sor:z;nin; Chromiys and jry,,

In teses Perfop—.a al roc-, *ETlratyure ard 550 F, R €oacluded thae fissures
with effectiva dia~ozers Ug to 79 mils would have ns Stasurable effece on
fatig.. life in lar,, CO=ponzanes, In fddition, local fissuce densicies 4s high
45 70 per square in2h had ns “edsucable offece on Tatigzue 1if, 4% these g4y,

MAIN YAViE®
\

The reactor coolans System Iarge-diare:er ?lpinz {s Slainless Steel-clad Carbon
Stee] Piping, After hage Creat:ane of the carbon Stee PLping, safe ends of
Type 316 Stainless Steel, wieh 2 ferrice content inp excess of 5%, were Joined
Lo this Piping for Subsequent Site weldin; Lo othey Type 116 Stainless Stee]
components, which COntained in eicess o 107 ferrice, The only joines welded
with Type Jl6 Stainless Steel a¢s those wal4ds involvin; 5fainless Stee] Compon -
ents, {. . P pipe-:o-valve, pip?-:a-p;‘p, and valve-:o-;aﬁp, for 5 total of

15 welds, nina Of which ~ere complated with low-territe eleccrodes. The re.
Raining g “2lds haye beea op will ba Comnleted Usinz 315 ELC electrodes con-




POCKETED
USKE DD-96-20
UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION “5 N° 20 P24 57
OFFICE OF NUCLEAR REACTOR REGULATION

Frank J. Miraglia, Acting D"°{¥ﬁ'?f
In the Matter of

(Maine Yankee Atomic Power Station)

)
)
MAINE YANKEE ATOMIC POWER COMPANY ) Docket No. 50-309
)
) (10 CFR 2.206)
)

DIRECTOR'S DECISION UNDER 10 CFR 2.206
1. INTRODUCTION

By letter dated January 20, 1996, Ms. Anne D. Burt filed a Petition with
the U.S. Nuclear Regulatory Commission (NRC), pursuant to 10 CFR 2.206, on
behalf of the Friends of the Coast - Opposing Nuclear Pollution (the
Petitioner) requesting that actions be taken regarding the Maine Yankee Atomic
Power Station (Maine Yankee), operated by the Maine Yankee Atomic Power
Company (the licensee). The Petition requests that the Commission take
expedited action to (1) suspend the operating license of Maine Yankee pending
resolution of the Petition; (2) examine and test by plug sampling — or other
methods approved by the American Society of Mechanical Engineers — all large
piping welds that may have been susceptible to micro-fissures at the time of
construction; (3) reanalyze the Maine Yankee containment as one located in an
area where seismic risk is not "low"; (4) reduce the licensed operating
capacity of Maine Yankee to a level consistent with a flawed containment
and/or flawed reactor coolant piping welds; (5) hold an informal public
hearing in the area of the plant regarding the Petition; and (6) place the
Petitioner on service and mailing 1ists relevant to the group’s interests in
safety at Maine Yankee and intention to participate in all public forums

opened by the NRC.

qﬁ?’ﬂw App.
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By letter dated May 13, 1996, the Director, Office of Nuclear Reactor
Regulation (NRR), NRC, acknowledged the NRC’'s receipt of the Petition, and,
for the reasons stated in the letter, denied Petitioner’s request for
immediate action suspending the operating license or reducing the licensed
operating capacity of Maine Yankee (Requests 1 and, in part, 4). In addition,
for reasons stated in the May 13, 1996, letter, the Director denied the
Petitioner’s request for an informal heariny (Request 5). The Director also

tated in the May 13, 1996, letter that the request that the NRC place

etitioner on service and mailing lists relevant to its interests in safety at
Maine Yankee and its intention to participate in all public forums opened by
the NRC (Request 6) was moot, as Petitioner’'s attorney had already been added
to the Maine Yankee service 1ist. In addition, the Petitioner was informed
that NRC would review the Petition in accordance with 10 CFR 2.206 and issue a
final decision within a reasonable = .me.

The remaining specific requests for NRC action in the Petition dated
January 20, 1996, i.e., Requests 2, 3, and 4 identified above, and the issues
that Petitioner raised as their bases, are addressed in this decision. For
the reasons set forth below, Petitioner’s remaining requests for action

pursuant to 10 CFR 2.206 are denied.

IT. DISCUSSION

The NRC staff has conducted a thorough evaluation of each of the two
safety-related issues raised in the Petition regarding the adequacy of the

containment and reactor coolant welds. Each of the issues is addressed below.
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a. Adequacy of Containment Design at or Above Originally Authorized Power

Level

The Petitioner asserts that the containment is inadequate for operation at
any power in excess of that authorized in the original license, and may be
inadequate for the originally licensed power level because of insupportable
origin.1 design acceptance criteria in that the Maine Yankee containment was
designed and constructed without diagonal rods. The Petitioner states that

"the Atomic Energy Commission staff recommended to the commissiun that a

license amendment permitting this type of construction be allowed, *...for

this plant and this plant only du o low seismic risk.’ Early in 1979

the MYAPS was shaken by an earthguuke of 4.2 magnitude and epicentered

less than ten miles from the plant site. The NRC then ordered the
shutdown of five nuclear power stations including MYAPS until piping and
piping supports could be seismically qualified..."

The Petitioner also states that there is no public record, however, that
NRC reevaluated what Petitioner asserts is a marginally acceptable containment
design at Maine Yankee before it granted license amendments to operate at
increased power.

The Maine Yankee containmert is a reinforced concrete structure. The
original NRC operating license review determined that the seismic and thermal-
hydraulic design of Maine Yankee's containment structure is adequate. (The
construction permit for Maine Yankee was issued on October 21, 1968, and the
operating Ticense was issued on September 15, 1972.) With its Petition of
January 20, 1996, the Petitioner enclosed an NRC letter of January 22, 1971,
in which the staff asked the licensee to submit additional information related
to seismic shear stress, given that there are no diagonal seismic shear

reinforcements in the containment wall. Low seismicity of the site was not a

factor in the staff’s acceptance of the Maine Yankee containment design
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without diagonal seismic reinforcement bars. As described below, acceptance
by the staff of the adequacy of the seismic design was based on the results of
stress analyses.

The earthquake for which Maine Yankee was originally designed — termed a
Safe Shutdown Earthquake (SSE) — is based on a Housner design response
spectrum with a zero period peak horizontal ground acceleration of 0.10g. The
five plant shutdown that was ordered on March 13, 1979, was triggered by a
finding of an error in a piping computer program, which led to the issuance of
IE Bulletin No. 79-07, "Piping Stress Analysis of Safety-Related Piping" on
April 14, 1979. The earthquakes that occurred near the plant site starting on
April 18, 1979, at 02 hours and 34 minutes universal time, were not a factor
in the five plant shutdown that was ordered on March 13, 1979. As a
consequence of the sequence of earthquakes that occurred near the plant in
April 1979 and the occurrence of the January 9, 1982, magnitude 5 3/4
earthquake in New Brunswick, Canada, the licensee undertook a seismic analysis
program. This program included analyses and upgrading of certain plant
components and a reevaluation of the seismic hazard. Thus, the results from
the seismic analyses and upgrading program were instrumental in the staff’s
conclusion that the existing seismic design for Maine Yankee remained
adequate. However, following its review of the seismic hazard reevaluation,
the NRC staff determined that the appropriate characterization of the ground
motion for any future analysis of the plant is a high-frequency peak ground
acceleration of 0.18 g anchoring the response spectrum obtained from
NUREG/CR-0098, "Development of Criteria for Seismic Review of Selected Nuclear

Power Plants,” using the 50th percentile amplification factors.
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Subsequently, in 1986, the Maine Yankee Plant underwent a seismic margin
assessment program. The review-level earthquake used in the seismic margin
assessment had a peak ground acceleration of 0.3g, which is much greater than
the peak ground acceleration of the SSE. The seismic safety margin program
included a review of the entire plant including analysis and upgrading of
certain plant components, such as Main Contro® Board, Control Room Auxiliary
Cabinets, Service Water Piping Support and others. As a result of this
reassessment, it was established that, with the upgrades implemented at the
plant, the Maine Yankee Plant can be safely shut down during an earthquake
with a peak ground acceleration of 0.27g.

In its report "Seismic Margin Review of the Maine Yankee Atomic Power
Station" (NUREG/CR-4826, Vol. 2, dated March 1987), the NRC staff also
concluded that the overall seismic margin of the plant, including the
containment, was well above the 0.18g value and, therefore, no upgrading of
the seismic design was considered necessary. Further, in the staff report "An
Approach to the Quantification of Seismic Margins in Nuclear Power Plaits"
(NUREG/CR-4334, dated August 1985), it is also noted that prestressed and
reinforced concrete containment structures have a large seismic margin above
the SSE level earthquake.

Additionally, numerous tests and studies conducted since the operating
license review of the Maine Yankee Plant, specifically on shear stress in
biaxially cracked reinforced concrete without diagonal reinforcement bars,
have led to the acceptance of specified allowable shear stress by the American
Society of Mechanical Engineers (ASME) Boiler and Pressure Vessel Code (Code),

Section 111, Division 2, CC-3421.5, for reinforced-concrete containment

structures. An analysis of the Maine Yankee containment structure was
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conducted in December 1984 by the licensee and submitted on the Docket as an
attachment to letter MN-85-27, dated February 5, 1985. The results of the
study indicate that the controlling peak ground acceleration value is 0.39g
for the ASME Code allowable tangential shear stress caused by the SSE loading
in combination with design-basis internal pressure and dead loads. This
provides additional confidence on the ruggedness of the Maine Yankee
containment.

Based on the above, with regard to the Petitioner’s concern about the
adequacy of the Maine Yankee containment structural design for earthquakes
(seismic), the staff concludes that the Maine Yankee containment is
satisfactory and has adequate margin. The NRC staff has determined that the
design of the Maine Yankee containment structure without diagonal
reinforcement bars is supported by analysis and poses no undue risk to public
health and safety. Accordingly, Petitioner’s requests for NRC action based on

the seismic design of the containment are denied.

b. Microfissuring of Low-Ferrite Stainless Steel Weldments

The Petitioner asserts that the Maine Yankee emergency core cooling system
(ECCS), reactor coolant piping, and other large piping have not been
adequately analyzed for materials degradation to ensure integrity at power
operation in excess of the originally licensed power level or under accident
conditions. The Petitioner states further that the Atomic Energy Commission’s
concern with "micro-fissures” in reactor coolant system welds led to the
appointment of a task force, and prompted studies and reports in 1971 (before

heightened awareness of embrittlement phenomena) that concluded that the

microfissures would not propagate or grow under foreseeable conditions. The
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Petitioner asserts that large pipe welds next to the reactor vessel have

endured 23 years of corrosion, stress, vibration, and radiation and may fail,
initiating a loss-ci-coolant accident, or may be subject to thermal shock
failure initiated by use of the ECCS.

In a safety evaluation dated February 25, 1972, the NRC staff concluded
that the low-ferrite stainles. steel weldments in large piping at Maine Yankee
are acceptable because the micro-fissures of the type and density found in the
low-ferrite stainless steel weldments of the Maine Yankee facility do not
significantly impa‘r the strength and capability of the welds, and that
removal of the welos and rewelding could introduce other problems of greater
safety significance than those resulting from the presence of microfissures.
This evaluation was based on information provided by Battelle Columbus
Laboratories, Stone and Webster Engineering Corporation, and Dr. Ernest F.
Nippes of Rensselaer Polytechnic Institute. Furthermore, the Maine Yankee
reactor vessel meets the requirements of 10 CFR 50.61, "Fracture Toughness
Requirements for Protection Against Pressurized Thkermal Shock." In additir.
the large diameter pipe welds attached to, or next to, the reactor vessel cu
not receive sufficient radiation to cause embrittlement. Finally, Type 316
stainless steel weld material, in which the microfissures were discovered, is
resistant to corrosion in a PWR coolant environment, and the vibratory loads
are insufficient to be a concern for large diameter piping.

In a Tetter to the Petitioner dated May 13, 1996, the staff stated that in
order to determine if there is any long-term safety significance of the
microfissures, the staff will review the inservice inspection results for the
welds identified as being susceptible to microfissures. The staff has now

completed its review of the inservice inspection tests results for welds



susceptible to microfissures. The staff’s review confirmed that no
unacceptable indications have been observed during inservice inspection. In
addition, pressure tests have not identified any leakage. These tests
indicate that 23 years of plant operation have not caused the microfissures to
grow to a size detectable by inservice inspection or through-wall leakage.
Plug sample testing was performed by Battelle, Columbus Laboratories, on the
primary coolant system low-ferrite welds (Reference: Battelle’s report dated
September 17, 1971, which was transmitted by the licensee to the NRC by letter
dated September 21, 1971). As part of the inservice inspection program in
accordance with 10 CFR 50.55a(g), the licensee has been performing and
continues to perform ASME Code inspections of large pipino welds that may have
been susceptible to microfissures at the time of construction. Additional
plug sample testing would not yield any pertinenrt additional information and
is not needed.

On the basis of the above analyses, inservice inspection, and pressure
test results, microfissures are not considered a long-term safety-significant
issue for Maine Yankee. Accordingly, the Petitioner’s remaining requests for

NRC action based on asserted microfissures in large piping welds is denied.

ITT.  CONCLUSION

As explained above, and as requested by the Petitioner, the staff examined
the adequacy of containment design and susceptibility of welds to
microfissures. For the reasons stated above, no basis exists for taking any
further action in response to the Petition. Accordingly, no action pursuant

to 10 CFR 2.206 is being taken in this matter.



A copy of this Director’s Decision will be filed with the Sec.etary of the
Commission for Commission review in accordance with 10 CFR 2.206(c) of the
Commission’s regulations. As provided by this regulation, this Director’s
Decision will constitute the final action of the Commission 25 days after
issuance, unless the Commission, on its own motion, institutes a review of the
Decision within that time.

FOR THE NUCLEAR REGULATORY COMMISSION

‘:5?;;L‘ 2. VoA~
Frank iragl ,'Acting Director

Office of Nuclear Reactor Reguiation

Dated at Rockville, Maryland
this 20th day of November 1996
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