Attachment )

EVALUATION OF LICENSEE'S RESPONSES TO IE BULLETIN 79-06B
NORTHEAST NUCLEAR ENERGY COMPANY, ETAL. _
MILLSTONE NUCLEAR POWER STATION, UNIT NO. 2 =
DOC <T MO. 50-336 -

Introduction

By i1etter dated April 14, 1879, we transmitted I[&E Bulletin No.

79-068 to Northeast Nuclear Energy Company (NNECO or the licensee).
This bulletin specified actions to be taken by the licersee to avoid
occurrence of an event similar to that which occurred at Three Mile

i Island, Unit No. 2 (TMI-2) on March 28, 1978. By letter

dated April 24, 1879, NNECO provided their responses in confarmance

with the requirements cf the Bulletin for the Millstone Nuclear Power
Station, Unit No. 2 (Millstone-2). NNECO supplemented this response,
by letters dated May 24 and 31, 1979, providing clarification and elaboration

of certain of the items in response to our expressed concerns.
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Our evaluction of these responses is given below.
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In this evaluation, the paragraph numbers correspond to the bulletin P

! acticn items aru to the licensee's response to sach action item.

1. NNECO initially reviewed the serious consequencas of the TMI-2

accident with the majority of their cperaticnal personnel in
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specialized training sessions presented by the Operations
Supervisor. In addition, similar presentations were made to

ti.2 operators and plant management by an NRC staff team consisting
of IaE and Operator Licensing Branch (OLB) representatives on
April 20 and.21, 1973. NNECO provided the same train-

ing (2xcluding the NRC portien) to any operational perscnnel who
missed the initial lertures prior to the Millstone-2 plant startup
from the refueling outage. We find that the licensee has

been ré;ponsive to the training rec. sted by the reference

bulletin.

NNECO siates that operating procedures haVé been revised to
require operato verifications of conditions which could lead
to voiding. Svblsequent communications have Confirmed that ti2
procedure revisions are complete, including review by the Plant
Operations Review Committee, and that specific values of key
parameters, to be monitored by the operators to assure that the

Reactor Cooling System (RCS) remains subcooled, are provided.

a. NNECO states that the parameters to be checked to
determine the status of possible core voiding, in accordance

with the revised operating procedures, are pressurizer
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pressure and hot leg temperature to determine the amount of
RCS subcooling and core de¢ ta-temperature, steam generator
delta-pressure and Reactor Coolant Pump (RCP) motor cu'rent and
vibration to deter~.re the status of RCS flow. A number of control
room alarms are available to warn the operating staff of
off-normal conditions that could 'ead to core voiding.
NNECO has revised emergency procedures for natural
;jrcu1ation operations to direct the operator to monitor the
degree of subcooling using the hot leg or in-¢c~ 2 thermo-
couples versus the saturation temperature for the existing
pressurizer pressure. Guidance is provided related to the
use of steam dump/atmospheric dump operation in conjunction
with auxiliary feedwater flow t0 astablish a core flow pro-
ducing at least a 10%F temperature gradient across the core.
Direction is also provided to monitur the potential for void-
ing by verifying a stable or decreasing core delta-tempera-
ture of less than 50°F. The thermocouples in the in-core
neutron detector strings may be used for monitoring the core
in both forced and natural circulation modes. We find the
licensee's response in regards to the recognition of
possible void formation during forced or natural cooling

mode of cperation acceptable.
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To assist the operators in taking appropriate actions to
prevent void formation, NNECO states that routine and

non-routine operaticns and the resultant procedures have
been reviewed. For some plant operations, procedure %.

changad were necessary and have been implemented. The g’

revised procedures caution against ocer-feeding a steam
generator during water recovery so as to prevent loss of
pressurizer pressure and level contrul. According to sub-
sequent conversations with NNECO, the procedures to be used
in the event of a Loss of Coolant Accident (LOCA), Main
Steam Line Rupture or Steam Generator Tube Rupture were
revised to contain RCS pressure versus temperature curves
indicating saturation, and 50°F subcooled con-

ditions. We find that the licenses has adequately addressed

the operator actions required to prevent void formation.

The licensee states that the appropriate operator action
required to enhance core cooling in the event core voiding
occurs is to restore pressurizer pressure and level and
reinstate RCS cooling using the steam generators. Level
is re-established using the normal chemical and volume
control system (CVCS) charging pumps or the ECCS high
pressure safety injection (HPSI) system pumps, depending

on RCS integrity. Core _oo0ling, provided by RCS flow
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through the steam generators, will be maintained by the
operatiom of at least one RC® per locp according to the
revised emergency procedure (see Section 6-c). NNECO
states that the recovery of RCS pressure and continued
core ¢ocling will as;ure void collapse. We find that the
licensee has adequately addressed this concern of the

bulletin.

In the.design of Millstone-2, the automatic initiation of

safety injection (SI) alsoc results in initiation of the con-
tainment isolation actuation signal (CIAS). The Millstone-2
Technicﬁf Specifications (TS) setpoint values for these actuations
are RCS pressure decreasing to 1600 psia or containment pressure
above 5 psig. The same setpoints are used for both SI and CIAS
NNECO states that all containment penetrations which are not
required for engineered safety features operation or core cooling,
and which are not isolated by locked closed containment isolation
valves, are isolated by a CIAS. TS 3/4.6.3 gives the cperability
and surveillance requirements for the automatic containment
isolation valves. We find that the existing containment isolation

system meets the intention of the bulletin reauirements.

NNECO dces not believe that it is necessary or desirable to
station an individual (with no other assigned concurrent duties
and in direct and continuous communication with the contro. room)
to promptly initiate adequate auxiliary feedwater to the steam

generators during accidents at Millstone-2. They state that

'
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because of: (1) immediate actions required by the reactor trip
procedure to verify feedwater flow status; (2) complete control
of the auxiliary feedwater system from the control room panel

where main-feedwater flow is controlled; {(3) possible interference

in the movement of control operators by an unlicensed individual;
(4) fifteen minutes available before auxiliary feedwater is
required; and (5) past experience with recovery from feedwater

system problems, the requirement of this bull~tin item is not

justified. Although the staff agrees with many 2f the points

raised by NMNECO there is sti1] a concern with successfuyl auv,.liary
feedwater initiation for those plants which do not have automatic
start. We believe that it is prucent to have an onerator available
in the control ioom abla to devote his immediate attention to the
feedwater control, with no other concurrent responsibilities, during
transients requiring such action. NNECO has documented, in the
letter dated 5/31/79, that a licensed operator who has direct responsi-
bility for control and operation of all main and auxiliary feedwater
systems will be in the main control room at all times. They, also,
provide a backup in case the licensed operator is not available.
NNECO further committed to document that the operator assigned to
this function will at the time of a trancient requiring such action
take immediate contral of the main and auxiliary feedwater systems,
with no other concurrent responsibilities, until the steam generator

levels return to a stable condition. We find this response to the

bulletin request acceptable.
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This bulletin item relates to the operation of the pdwer operated

relief valves /PORVS) on the pressurizer.

& NNECO response states that indications that plant operators
may utilize to determine that a PORV is open are available
in ¢he control room. They consist of a temperature indicator
on the PORV common discharge header and quench tank Tevel,
temperature and pressure indication. We find such instru-

mentation satisfies the concern expressed in the bulletin

and appropriate direction is provided by the emergency

procedures.

b. NNECO states that "the emergency procedure for reactor trip
has been revised to direct the operator to maintain closed
the isolation valve of a stuck open PORV". In response to
our questions, NNECO explained that sequential closing and
possible reopening of the PORV individual block valves may be
necessary to identify the leaking PORY. However, when the
leaking PORV is identified, its block valve would not be
reopened. The licensee's responses indicate that appropriate
praocedural control of a possible leaking PORV have been

implemented.

This bulletin item makes specific requests of licensees to
ensure that procedures and training instructions prevent the
overriding of engineered safety features during accident

condi%tions.




As a result of a reportable occurrence and in response to -
our November 29, 1978 letter regarding containment purging
during plant operation, NNECO's indicated that appropriate
procedures were recently revised to include cautions
against-using equipment overrides. They state, "The cautions
only allow override if directed by approved procedures, for

equipment or personnel protection, or when equipment is

not needed for the operating mode". The licensee has per=-
formed another review, in light of the TMI-2 Accident, and

found these procedures adequate.

The licensee places special emphasis on securing the
containment - i pumps. when not needed, to prevent damage
to equipment such as the RCPs. In subsequent communications
with NNECO, we learned that the procedure allows these pumps
to be secured by overriding an automatic action only if the i;
containment pressure 15 below 10 psig. .n the Millstone-2 .
design, containment air recirculation units, redundant to the ==
spray pumps, are available during accident conditions to

handle containment cooling requirements.

The licensee's response and the abcve example indicate that

procedural controls, preventing the cverriding of automatic

actions of engineered safety features have been initiated

in accordance with the bulletin.
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NNECO states that applicable emergency procedures have been
revised to provide the specific instruction provided by the
bulletin in regards to the continuation of HPSI pump opera-
tion afte~ automatic actuation. Although this adequately
addresses the requirement of the bulletin. we are providing
the following clarification of the intent of paragraph 6.6.(2).
“After 5C°F of subcooling has been achieved, termination of

HPI operatior prior to 20 minutes is only permissible if it has

been determined that continued operation would result in an

unsafe plant condition, e.9., pressure/temperature considera-
tions for the vessel integrity”. In addition, NNECO provided
1n§fructions regarding charging pumps operation. They state
that applicabla procedures have been revised and contain the
same requirements as proposed by Bulletin 79-06B. We find
that the licensee has adequately addressed this item for 4PSI

and charging pump operation.

NNECO's respenses say that applicable emergency procedures
have been revised to require continued operation of at
least one RCP per lcop during the HPSI phase following an
accident. They agree to leave the RCPs running or will
restart the pumps as long as the pump is providing forced
flow as indicated by control room indications. We find

these statements responsive to the requirements of the
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bulletin. The following information is providec for
clarification of the intent of bulletin paragraph 6.c.
“In the event of HPSI initiation with RCP operating, at
least one RCP shall remain operating in each loop as long
as the.pump(s) is providing forced flow and continued
operation shall not result in an unsafe plant condition,
e.g., loss of seal integrity may resuit in system failure
of great~r consequence than the benefit derived from

forced flow."

d. The NNECO response states that the applicable emergency
procedures have been revised to further minimize operator
dependence on pre< Jrizer level. We find that the
licensee has adequately addressed this item as presented

in the bulletin.

The licensee states that all safety related valve positions,
positioning requirements and procedural controls, which ensure
that the valves remain properly pcsiticned, have been reviewed
and are adequate to ensure proper operation of engineered
safety features. The administrative procedures for control of
maintenance on safety related equipment were revised to

specifically assure correct positicning of valves which were

e a
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worked on or were used for isolation purposes. The

positions of all safety related valves, exces* for locked
valves are visually checked monthly. The positions of locked
valves are visually checked prior to each startup and after
any system manipulation that require their repesitioning.

We find the NNECO statemen.. to be an adequate response to

this item of the bulletin.

NNECO identifies all systems designed to transfer potentially
radicactive gases and liquids out of the primary containment

and states that all of these systems, which are not pa:t of the

e —

engineered safety features, are automatically isolated by a CIAS.
In addition, the containment purge valves which are open cnly
in the refueling and cold shutdown medes of cperationm, are closed

upon detection of high radiation in the containment.

The licensee states that to eliminate the only potential for
undesirable pumping, venting or other release, a plant design
change has been completed to eliminate the AUTO start feature of
the containment sump pump. In the event of a steam generator
tube leak, the steam generator blowdown system will process
radioactive water from the steam generaters to the environment
or aerated liquid radwaste. A CIAS or high radiation signal
from the blowdown or the steam jet air ejectors will isclate

blowdown, preventing an undesired release.

ad bt -
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Following a postuiated LOCA during the recirculation phase,

potentially radioactive water will circulate from the containment

sump through the LPSI pumps in the auxiliary building and then back

to the reactor. The only potential leakage would be from
pump seals, valve packings and other small sources. NNECO
states that this operation would not result in any significant

release.

NNECO élso addressed the subject of administrative controls
regarding the use of the manual overrides for the Millstone-2
systems. The subject of manual overrides is part of an ongoing
staff réview hased on responses to our generic letter of

November 29, 1978.

We find that the licensee has adequately addressed the bulletin
concerns regarding possible release of radiocactive gases or

liquids from the containment.

Bulletin Item 9 relates to the safety-related system maintenance

and test procedures.
a. NNECO states that the administrative procedures have been

revised to specify that pricr to removal of safety related

systems from service the redundant system will be

" .
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verified cperable. We find this concern of the bulletin

has been properly addressed.

The Ticenseé says that the procedures for maintenance and
testing of safety related systems have been reviewed and

changes were made to strengthen the requirement to verify
operability of safety related systems prior to taking

credit for the system(s) to satisfy TS recuirements. We

find this to be an adequata response tc the

request.

NNECO response states that a licensed operator is required
to authorize all maintenance, tests, or surveiiiance which
affect plant systems. Prior to releasing the controlling

document, the cperator ensures he is aware of the effoct

of the activity on the system or equipment. Upon com-
pletion of the item, the decument is returned to the

operator for acceptance or for the purpose of returning

the system to service.

The NNECO resporse o° May 24, 1979 states that the
requirements for authorizing equipment maintenance, tests,
or surveillance are entrusted to individuals qualified for

Saift Supervisor or Supervising Control Operator positions,

PWA R WL
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and that it is a corporate objective to have such pirscnnel
qualified at the NRC Senior Reactor Operator level. The
status of all safety-related equipment and Technical
Specification requirements are maintained in the Shift
Supervisor's log. Each oncoming shift reviews the log to
keep cognizant of the status of safety-related equipment.
We find this to be an adequate response oOn the operating

personnel notification requirements of the bulletin.

NNECO responds that a revision to the administrative procedure

on communications and outside assistance has been approved.

This revision incorporates the required notifications and

establishment of communication channels requested in the tulletin.
The NNECO response requests more specific guidance on

“Immediate notification” circumstances and notes t. © the
bullatin statement is a general statement subject to interpre-
tation. We agree that the bulletin statement is, of necessity,
a general statement and was prepared in light of our knowledge
of the early sequence of events at TMI-Z prior 0 NRC notifica-
tion. e leave it to the licensee to likewise review the TMI-2
events and, using that as guidance together with nis experience
in routine operations and the recogniticn of non-rcutine events,
promulgate his own interpretation of prompt NRC notification,

keeping in mind NRC's role in these matters. However, we conclud2

£ 1T
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that should a question arise in regard to NRC notification, the
licensee should plan to err on the side of providing proupt noti-

fication.

11.  NNECO has_reviewed the operating meaus and procedures used to
deal with significant amounts »f nhydrogen gas that could be
cenerated and collect in the RCS or released to the containment.
They describe these methods that they use for degassing the
priM&ry coolant system (the radwaste deﬂa;ifier, pressurizer
steam space vent, and volume control tank gas space purge).
They also described two methods for hydrogen removal from

containment (hydrogen recombiner and containment purge).

Their response indicates an understanding of this concern

expressed by our bulletin. We find this response acceptable.

CONCLUSTON

Based on our review of the information provided by the licensee to
date, we conclude that the licensee has correctly int-rpreted IE
Bulietin No. 79-068. The actions taxen demonstrate his understanding
of the concerns arising from the Three Mile Isiand incident in
reviewing their implications on his own operations, and provide added
assurance for the protaction of the public health and safety during

plant operation.
Dated: June 7, 1979

L
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/ UNITED STATES
4 NUCLEAR REGULATORY COMMISSION

OFFICE OF INSPECTION AND ENFORCEMENT
WASHINGTON, D.C. 20335

February 8, 1872

1E Bulietin Ne. 78-01
ENVIRONMENTAL QUALIFICATION OF CLASS IE EQUIPMENT

Description of Circumstances:

The intent of [E Circular 78-08 was to highlignt to 211 licensees
imporsant lessons learned from environmental qualifization deficiencies
reported by individual licensees. In %his regard, “2nsees were
requested to examine jnstalled safety-related elezsrical equipment

and determine thet preper documentation existed which arovidec assurance
that this equipment would function uncder postulated accident conditions.
The scope of IE Circular 78-08 was much brozder than otner previousty
jssued Bullet’'ns and Circulars (such as 168 78-C4 and 128 78-02) which
addressed specific component failures. The intent of thi. B8ulletin is
to raise the thresneld of IE Circular 78-08 to the level of a Bulietin;

i.e., zction requiring 3 licensee response. e

Inspections conductad 10 cate by the NRC of licensees’ 2ctivities in
response to IE Circular -08 have identified sne comzgnent which licensees
rave found to be ungualified for service within the L3C~ environment.
Specificially, unqualified stem mounted limit switches (S¥LS), other than
those identitied in previously issued It 8ulletin 78-C4, were found to De
installed on safety-relatec valves inside containment &t both Duane Arnold
and Quad Citias 1 and 2 Nuclear Generating Stations. The ungqualified switches
are identifiad as NAMCO Mocels §L2-C-11, S3CML, SAl-31, 3Al-32, 0120035,
£A-700 and EA-770 switches. According to the manufacturer, these switches
are designed only for general purposs aoplications and arc not considered
suisanie devices for service in the LOCA environment. Consaquently,
switznes are being replaced at tne above power plants wit: qualified
compenents. .

-
-
- -
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Also, NRC inspection of component qualification has identified egquipment
which does net Fa.e documentation indicating it is quzlified for the LOCA
anyirenment. The inspzctions have also identified tnat the licensees'

. 1 . - % -~ Tyl |
re-review and resgluticn of probiem areas are not receiving the Teve)
. - : e & : - o 4 : =l W - .
of atsanticn from 21l licensess which €. 'NRC pelieves is warrantec.
- ' ¥ - - - Py : . = - .
Secause ¢f the protracted schecule 7or completion of the re-review, we
22 now reguesting the power reactor facilities with operating 1icenses to
axnedite completion of their re-review program originally requested
o s ‘e n aa N e die s
sy it Circuiar 18-08 dezted May 2., i3/
P2z ad 9 )¢ 1
“ze - < aFV s
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gulletin No. 79-01 Fen-uary B, 1979

s -

/ ~hetien to- Be Taken By Licensees of All Power Reactor Fic
(Except These 11 SEF Plants Listec on Enclosure 3) With

/ License:

ilities

An QOperating

1. Complete the re-review program described in IE Circular 78-08 within
120 d;ys of receipt of this Bulletin.

2. Determine if the types of stem mounted limit switches described above
“are being used or planned for use on safety-related valves which are
located inside centainment at your fa~ility. If so, provide &

written report to the NRC within the time frame specified and to the
address specified i+, Ttem 4 below.

3.. Provide written evidence of the quaiification of electrical
equipment required %0 function under accident conditiens.™ For
+hose items not having complete qualification cata available for
review, identify your plans fcr de-armining qualification, gither
by tasting or engingering analysis, or combinaticn of these, or Dy
reslacement with quaiified equipment. Include your schedule for
completing these actions and your justification for continued
gperaticn.

submit this information teo the Director, Division of Reactor Opera-
tisns [nspection, Qffice of Inspection and Enforcsment, Nuclear .

-

- - .~ L .. \ RS- .- -~ \ y
ulatory Commission, Washington, +.%. 20525 wish & copy to the

. %, uBr Sasiamal DFfEic iehin 120 dav e s :
riate NRC Regional Office within icv dzys 27 resgipl Ot this
4

\

¢ any items which are identified as not meetin qualification
r «s for se-vice intendeC T3 ision of
ting Reactors, Offce of Nucle
atory Commissicn, washington, U.

H
3 A
i

gu 5
aporopriate NRC Regional Office within 24 hours
1¥ plant operaticn is t0 continue following id

justification £ar such operation. Provide 2 @
within 14 days of identification <8 WRR, wit
G.

prizte NRC Regional Office.

* Thisz written evidence should include: 1) compenent description;

2) description of the acciden: environment; 3) the envircnment to

-

which the compenent or equipment ig qualified; &) the manner of

s
Lt sé : : . . : 1, % A e T Zad
guaiification which shou!lc inc yde test metnocs gusn 2s ssguentiai,
VR : : ; &Y 4 8L pma®s s & v Eip : :
5_-"‘::,":’.5:'.C, ets., anc <) igensification ¢ cne sHec ic supporeing
el s &ipaty - 'y - -
qualification documentation
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- T (sean T to this IE Bulietin 15 TER-IT*

No addicional written respense on tnenactors Will €O

than those responses descrided adove. .?“E;lnsfii requested 2

monitor the licensees' pragress in cOmPIeLing =10 'Ll i"Ticns
described above. If additional information 15 TEQUITEE=S

~ - T AEEs
Director of -the appropriate NRC Regicnal Cffice.

. %Y o a‘
Approved by GAO 8180225 (RO072); C‘earancgiex?zrgicZ'?32§?§f5§2p;e;e;i:
was given under a hlanket clearance specificaily T&r T==0F Y
problems.
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UNITED STATES
NUCLEAR REGULATORY CCMMISSION
QFFICE OF INSPECTION AND ENFORCEMENT
WASHINGTON, D.C. 20853

March 8, 1979
1E Sulletin No. 79-02

PIPE SUPPORT BASE PLATE DESIGNS USING CONCRETE EXPANSION ANCHOR BOLTS

Description of Circumstances:

while performing inservice inspections during 2 March-April 1978
refueling outage at Millstone Unit 1, structural failures of piping
supports for safety equipment were observed by the licensee. Subseguent
licensee inspecticns of undamaged suppcerts showed a large percentage of
the concrete anchor bolts were not tightened properly.

Deficiency reports, in accordance with 10 CFR 50.55(e), filed by Long
Island Lighting Company on Shoreham ! 1it 1, indicate that design of
base plates using rigid plate assumpi ‘ons has resulted in underestima-
sion of loads on some ancher bolts. tnitial investigation indicated
that nearly fifty percent of the base plates could not de assumed to
cehave as rigid plates. [In addition, licensee inspection of anchor bolt
installations at Shoreham has shown Over £ifey percent of the bclt

installations to be deficient.

vender Inspection Audits Dy NRC at Architect Engineering firms have
shown a wide range of design practices and installation procedures

which have been employed for the use of concrete axpansion anchors. The
{ more rigorous controls and

current trends in the industry are toward
varification of the installation of the bolts.

The data available on dynamic testing of the concretle expansion anchers
show fatigue failures can occur at loads substantially below the bolt
static capacities due To material imperfecticns or notch type stress
risers. The data also show low cycle dynamic failures at loads below
she bolt static capacities due to joint slippage.

iction to be Taken by Licensees and Permit Holders:

for pipe support Ddase plates that use concrete expansion anchor beclts
in Seismic Category [ systems as defined by Aegulatory Guide 1.25, "Seismic
Design Classification" Revision 1, dated August 1573 or as defined in the

applicable FSAR.

{. Verify that pipe support base alate flexibility was accounted for
in the calculation of anchor bolt Tcads. In 1ieu of suppor:ing
analysis justifying the assumotion of rigidity, the base plates

Pl BR PLLS

DUPLICATE DOCUMENT

Entire document previously entered
into system under:
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UNITED STATES
NUCLEAR REGULATORY COMMISSION
OFFICE OF INSPECTION AND ENFORCEMENT
WASHINGTON, D.C. 20835

March 12, 1878 3
1€ Bulletin Ne. 7903 ~

LONGITUBINAL WELD DEFECTS IN ASME SA-312 TYPE 304 STAINLESS STEEL =
PIPE SPOOLS MANUFACTURED BY YOUNGSTOWN WELDING AND ENGINEERING COMPANY =

Description of Circumstances: £

On September 27, 1978, the Arizona Public Service Company reported that . i
defects had been discovered in longitudinal welds in ASME Section lII £
class 2 pipe supplied for the Palo Verde Nuclear Generating Station
(PYNGS). On November 17, 1978, the Southern California tdison Company
reported similar defects in pipe supplied for the San Onofre Nuclear
Generating Station, Units 2 and 3.

Puliman Power Products of Los Angeles, california supplies safety- .
related fabricated piping spools of various diametars Tor the PVNGS.
The defects were discovered Dy 2y1iman in ASME SA-312 type 304 stainless
steel pipe supplied to Pullman by Youngstown Welding and Engineering
Company of Youngstown, Ohic. The pipe is manufactured By rolling plate
inte cylinders and then fusion welding the longitudinal seam without
filler metal.

- ?
puliman discovered defects in the Tcngitudinél welds while radicgraphing
enaipr circumferential shop welids. further radicgraphic examination of
the lengitudinal welds revealed rejectable porosity and lack of fusion.

Puliman then performed ultrasonic examination of the £ull length of the -
longitudinal welds and discoversd indications exceeding the acceptance :
criteria of ASME Secticn III. furtner ultrasonic examination revealed

indications in other piping subascemblies where pipe was supplied by

Youngstown. Two indications ver’ 1ed Dy radiography were jdentified as

porosity and measured 0.350 inch 0.125 inch in one case and 0.300

inch by 0.125 inch in another casi 'n pipe with a nominal wall thickness

of 0.375 inch.

The 2dditional examinaticns revealed that of 103 spooils and four pipe
supports shipped to PYNGS, 44 spocls and cne pipe support were found to
contain ultrasonic indications exceeding thesa permitted by the ASME

Code. Of 65 partially fabricated piping speels, 30 were- found to be
similarly defective. The acceptance criteria for the pipe supplied by
Youngstown includes 100 percent Jltrasenic examination of the longitudinal

13 »
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7€ Bulletin No. 79-03 March 12, 1979

welds in accordance with ASME Section III. The documentation provided
with the pipe indicated that the required ultrasonic examination had
been performed Dy Youngstown but the rejectable indicaticns were not
identified.

A special inspection was performed at Youngstown by NRC inspectors
during the week of January 22, 1979. It was dctermined that the
apparent cause of the identified defects was inadenuate control of
welding parameters although nc specific ASME Code viclations could be
jdentified. Youngstown has recently hired a consultant to reevaluate
the fusion welding parameters and revised their welding procedures to
provide better control of welding current, voltage and travel speed for
all material thickness ranges.

Ultrasonic examinations of the pipe welds were nerformed by 2
subcontractor to Youngstown. The reason why this subcortractor's
Jltrasonic testing did not detect indications exceeding ASME Code
acceptance criteria was not determined. The piping was known to have
been tested in the heat treatad -ondition, pricr toc the remcval of
surface oxides. However, 2 comparisen of at<enuation of the pipe in
as heat treated vs. heat treatad and pickled condition did not reveal

a discernible difference.

The NRC inspectors could not determine a definite time pericd during
which the welding and ultrasonic testing problems are thought to have
existed. A1l type 304 ¢or 316 SA 312 pipe manufactured sefore mid-
November, 1378 may have been shipped in similar condition. As a large
supplier, Youngstown is known to nave supplied piping for nuclear
applications to the Orave Corporation, Chicage 3ridge and Iron,
Flowline Corporation and ITT Grinnell Industrial Piping Inc. 1In
addition, piping was also supplied tc material warshousing operations
including Albert Pipe Supply, Guyon Alleys inc., and Allegheny Ludlum
Steal Corporation which may have eventually been used in safety-related

auclear applications.

iction to be Taken by the Licenseas and Permit Holders:

For all power reactor facilities with an cperating license or 2

construction permit:

1. Determine whether ASME SA-312, type 304 or other welced (without
£i1ler metal) pipe manufactured by Youngstown weldino and Engi-
neering Company is in use or planned for use in safety-related
systems &t your facility.
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2. For those safety-related systems where the subject piping is in use
or planned for use, identify the application of the pining including
system, pipe 1ocat1cn pipe size and design pressure/temperature
requirements.

3. Develep a program for volumetric examinaticn of the lcngi‘udina1
welds-including acceptance criteria for the piping identified in
tem 2 above. Describe planned corrective action:s if 2cceptance
-eriteria are not met. If a sampling program is utilized explain

the basis for the sample size.

4, For “acilities with an operating license, a report of the above
actions, including the date(s) when they will be ccmpleted shall be
submitted within 30 days of receipt of this 2ulletin.

. For facilit iee with 2 construction permif, 2 repors o‘ the above
actiecns, incl Jd.ng the ca..‘s) when they w~'1 be coemoleted shall be-
submitted within 80 days of receipt of this Sulletin.

Reper:s shoul be submitied to the Director of the 2ppreoorizte NRC
regicnal Office and a copy should be fo~warded to the N2l Qffice of
Znspoc:tor and Enforcement, Division of Reactor Censtruction Inspection,
Washington, D.C., 20%%3.

Approved by GAQ, SLBCZZ (ROC72); clearance ex
was given under a blanket clearance specifical
problems.
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; UNITED STATES
: NUCLEAR REGULATORY COMM

1SS
s .-
. QFFICE OF INSPECTICN ARD ERFOR
ST 855

Mar.h 20, 1979

IE Bulletin No. 78-04

INCORRZCT WEIGHTS FOR SWING CHECK VALVES MANUFACTURZD 3Y VELAN
ENGINEZRING CORPORATIOM

Cescription of Circumstances:

North Anna No. 1, Beaver Valley Ne. 1 and Salem Ne. 1 have resorted

o the NRC that they had been provided incorrect weights for the

six _3ch swing check valves provided by Velan Engineering Corporation,
The six inch valve weight providsd on the drawing was 225 pounds,
wners2s the actual weight has been determined to Se 430 pounds.

In additicn %o the £ inca valves, drawings for 3 inch valves have
specified 80 pounds weight while the measured weight by the manufacturer
was 85 pounds and drawings for 4 inch valves have specifisd 100 pounds
weight while the measured weight was 135 pounds. The manufacturer
cresently estimates the following maximum weights for swing check

valves,
Maximum Weight (1bs)
hominal Valve Size _ for High Pressure (1300 psi)
Up to 1573 After 1873
3 inches 5 100
4 inches 135 150
8 inches az 525
8 inches 750 1200
10 inches 1200 1200
The HRC staff has indications that in scme cases, incorrect vaive weights
derived from engineering drawings were used in piping strass znalyses.
The staff is not aware of a signifizant difference in the actual weight
and the weight provided on drawings for the 8 and .0 inch valves,

B o il ST y "
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ATTACHMENT 6

UNITED STATES

NUCLZAR REGULATORY COMMISSION
OFFICE OF INSPECTION AND ENFORCIMENT
WASHINGTON, 0.C. 20835

July 26, 197¢
IZ Bulletin Nos. 79-35C & 79-06C
NUCLEAR TNCIDENT AT THREE MILE ISLAND - SUPPLEMENT
Description of Circumstances:

Inform tion has become available to the NRC, subsecusnt to the issuance of
I1Z 3ulletins 73-05, 79-05A, 79-058, 79-08, 75-06/ . /9-36A (Revison 1)

and 79-062, which requires modification to the “Action To 32 T2ken 3y
Licensees” portion of IZ Bulletins 79-0%A, 73-06A anc¢ 7%-082, or all
oressurized water reactors (PWRs).

Ttem 4.c of 3ulletin 79-05A required all holders of cperating licen..; for
3abcack & Wilcox designed PWRs to revise their cperating orocedures to specify
shat, in she event of high pressure injection (HPI) initiation with reactor
coolant oumps (RCPs) operating, at least one RCP per Tcop would remain cperating.
Similar requirements, applicable *u reactors designed by other PWR vendcers, wers
contained in Item 7.c of Bulletin 79-06A (for Westinghouse cesigned plants) and
in Itam 6.c of 3ulletin 73-068 (for Combustion Zngineering designed plants).

Prior =0 the incident at Three Mile Island Unit 2 (TMI 2), Westinghruse and

izs licensees generally adccted the position that the operator snouic aromptly
srip all operating RCPs in the loss of coolant accident (LNCA) situatien. This
westinghouse position, has led toc a series of meetings Detween the NRC staff and
westinghouse, as well as with other PWR vendors, t0 discuss this issue. In
addizion, more detailed analyses concerning this matter were requested by the
NRC. Recent preliminary calculations performed by Baocock & Wilcox, Westing-
nouse and Combustion Engineering indicate that, for a certain spectirum of
cmal]l Sreaks in the reactor conlant system, continued cperaticn of the RCPs can
increase the mass 10st through the break and prolong or aggrivate the uncover-
ing of the reactor core.

The damage to the reactor core at TMI 2 followec “ripoing of the last operating
RC?, when two onase fluid was being pumoed tnrough the reacto coolant systam.
I+ is our current understanding that all three of the nuclear steam system
suooliers for PWRS now agree that an acceptadle action under LOCA symptoms

is to trip all operating RCPs immediately, before significant voiding in the
reactor coolant system occurs.

Action To Be Taken 3y Licensees:
In order to alleviate the concern over delaye

LOCA, all nolders of operating licens
foilowing actions:

4 tripping of the RCPs after a

DUPLICATE DOCUMENT

Entire document previocusly entered
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UNITED STATTZ
MUCLEAR REGULATORY COMMISSION
OFFICE OF INSPECTION AND ENFORCEMENT
WASHINGTON, 0.C. 20555

April 14, 1579
IE Bulletin No. 72-07
SEISMIC STRESS ANALYSIS OF SAFETY-RELATED PIPING
Description of Circumstances:

In the course of evaluation of certain piping designs, significant
discrepancies were cbserved between the criginzl pining an2lysis
computer code used to analyze earthquake loads and a currently
acceptahle computer code develcped for this purpese. This problem
resulted in the Nuclear Regulatory Commission corder to shutdown

five power reactors whose design had invelved the use of the

suspect computer codes (IZ Information Notice No. 78-08). The
difference in predicted piping strosses between Lhe two Computer coces
is atiributadie ww wim iwct that the piping andlysis code used for a
numt.er of piping systems utes an algebraic sumation of the loads
pradicted separately by the computer code for both the horizontal
r.omponents and for the vertical compcnent of seismic events. This

is 2n incorrect treatment 0f such loads’ang was nct recogrized &s
such 2t the time the original analyses were performed. Such
codirectional loads should not be algebraically added (with predicted
loads in the negative direction cffsetting predicted lcads in the
positive direction) unless certain mere compiex time-history analyses
are performed. Rather, to properly account for the effects of
earthquakes on systems imperiant to safety, as required by "Design
Bases for Protection Against Natural Phencmena,” General Design
Criterion 2 of Appendix A to 10 CFR Pa~t 50, suc* loads should be
combined absclutely or, as is the case in the newur codes, using
techniques such as the square root of the sum of the squares. These
combinations of lcads conform to currert industry practice.

The inapprepriate analytical treatment of lcad combinations

discussed above becomas sigrificant for piping ~uns in which the
horizontal seismic excitaticn can have both horizental and vertical
components of response on piping ystems, and the vertical seismic
exzitation also has beth horizontal anc verticz! components of response.
It is in these runs that the predicted earthquake loads may differ
significantly.



IE Bulletin No. 78-07 fpri? 14

Although the greatest differencec in prediczed loads would tend

to be limited to localized stresses in pipe supports and restraints
or in weld attachments tc pipes, there couls be 2 substantial number
of areas of high stress in piping, as well 25 2 number of areas

in which there is potential for damage to aZjacent restraints or

supports. Any of these situasions could have significant adverse
effects on the ability of the piping system 20 withstand seismic
events.

The NRC staff has not yet determined that a'l of the pining systems
imporeant to safety that were dasigred using 2 piping analysis computer
code which coantains the algebraic summation ervor, Fave been identified.
Certain information is neeced in orcer o mike this determination.

<
i
-

Action To Be Taken By A1l Licensees ancd Per~it Holgers:

For 2]l power reactor facilities with an ozzrating license or 2

.

constructicn permit:

(1) Identify which, if any, of the mesnods speczified below
were amployed or vmre ysed in comoytar CoZes for the
seismic analysis .7 safety relatec piping in your plant
and provide 2 1ist of safety systenm (or portions thereof)
affected:

Response Spectrum Model Analysis:

a. Algebraic (considering signs) summaticn of the
codirectional spatial comocnerts (i.e., elgebraic
¢ +he maximum valuss of the codirections)
a

summation of ¢

responsas caused by each of tne componants of
earthquake motion at a particular point in the
mathematical mocel).

5. Algebraic [=~asidering sfgns) summaiica of the
codirecticnal inter model rescenses (i.e., for the
number 0f moces consicered, tne maximum valyes of
response for each mcde summec 2lgebraizally

Time History Analysis:

'R

% -4 ' : & - F¥ P | :
2. Algebraic summation ¢f the coliractioni’ maximin
responses Or the sime depancs t resporses due 12
each of the comoonents of e2rIhliuake rotion acting
: e \ - rva Ly : 3
simultaneously when tre eartriugke ¢irzctional
s E - - .
gtions are not statistical’y ingepencant,
L&
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(2) Provide complete computer program listings for the dyramic
respcse analysis pertions = the codes which employed
the cechniques identified in ..em 1 2bovs.

(3) Verify that all piping computer programs wers checked

against either pipir- benchmark problems or compared to
other piping computer programs. You are recuested $o

identify the benchmark problems and/or the cocmputer
programs that were usad for such verifications or
describe in detail how it <« determined tha: these
programs yielded 2ppropriate results (i.e., gave results
which correspended to the correct performance of their
intended methodology).

]

—
=
-~

If ary of the methods 1isted in item ! are identified,
submit 2 plan of action and an estimated schedule for 2he
r>-gvaluation of the safety related piping, supports, and
equioment affected by these anaiysis techniquas. Also
provide an estimate of the degree to which the cacability
of the plant to safely withstand & seismic event in the
interim is impacted.

The responses for Items 1, 2 and 2 above, should include all subsequent
piping system additions and mod{fications. Any re-evaluation requirad,
in conformance with Item 4, should incorperate the "“as built" conditions.

Licensees of all operating power reactor fazild
.

ac

i

ties shoyld submit the
information identified in Items 1 through 4. oV

on permass

0

€, within 10 days of
the date of this letter. Holders of construc €
reactor facilities should submit this information within 43
th2 date of this letter.

Reports should be submitted to the Director of the apprs:riate NRZ
Regicna. Qffice and a copy shouls be forwarded to the NRC Office of
Inspection and Enforcement, Division of Reacter Ope'atﬂons Inspection,
Wwashington, 0.C., 205%83.

Approved by GAD, B180225 (RCC72); clearance expires 7-31-8C. Approval
was given under a blanket clearance specificaily for icentified generic
problems.
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ATTACHMENT 8

UNITED STATES
NUCLEAR RZGULATCORY COMMISSION
QFFICE OF INSPECTION AND ENFORCEMENT
WASHINGTON, 0.C. 20855

April 17, 1979
IE Bulletin No. 79-09
FAILURES OF GE TYPE AK-2 CURCUIT BREAKER IN SAFETY RELATED SYSTEMS
Description of Circumstances:

Twelve failures of General Slectric (GE) type AK-2 (i.e., AK-2A-15,
2%, 50, 75, or 100) Circuit Breakers installed in safety-related systems
nave been reported since 1275. The failures occurred at the following

facilities:

Date Facility System

9/18/73 Arkansas-l Control Rod Crive System
2. 8/25/73 Arkansas-. Control Rod Drive System
3. 10/17/78 Arkansas-l Control Rod Drive System
. 1/22/78 Crystal River-3 Control Rod Drive System
3. 8/7/7% Cconee Unit-3 Control Rod Drive System
6. 1718/79 Cconee Unit-3 Control Rod Oriwe System
Tie 1/22/7% Oconee Unit-1l Control Rod Oriwe System
3. 3L TY Oconee Unit-1 Control Rod Drive System
3. &/235/7% i/l Control Rod Driwve System
18. 11/26/78 ./s‘ﬂr Creek-] Containment Spray Pump

1. 1V 9”° Jyster Creek-l Service Water Pump MNo. 1
12. 11/390/78 Qvster Creek-1l Service Water Pump Mo. 2

Z: is sicn“*can* to note that during a loss-of-off-site power test on
''ovember 30, 1978, at Oyster Creek, both service water pump circuit
breakers failed to "‘D as required. The undervoltage relays which
monitor voltage level on each amergency sus functioned properly but
could not actuate the trip mechanism via the undervoltage trip device
i+hin each circuit breaker. These failures, in turn, created a
potential overload condition on gach emerjency cdiesel generator unit b
allowing snru‘taneous starting of multiple high horse power motors
curing sequential lcading phase of the test.

)

The causes for failure were attributed to either binding within the
linkage mechanism of the undervoltage (UV) trip device and trip shaft
assembly or out-of-adjustment conditions in the same 1inkage mechanism.
Babcock and Wilcox (B&W) and GE determined that the binaing and out-
of-adjustment resulted from inadequate preventiv: maintenance programs

DUPLICATE DOCUMENT # T AFLE
Entire document previously entered
into system under:
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ATTACHMENT 9

UNITED STATE
NUCLEAR RzGULATORY COMMISSION
OFFICE OF INSPECTION AND ENFORCEMENT
WASHINGTON, 0.C. 20855

May 11, 1979
IE Bulletin No. 79-10
REQUALIFICATION TRAINING PRUGRAM STATISTICS
Oescription of Circumstances:

Because of the apparent failure of the operators at Three Mile Island ¢t
recognize certain plant conditions and take approoriate action to effec-
tively cool the core and centain fission products after release from the
core, the NRC Commissioners are evaluating licensee's requalification
training programs. As one element in this evaluation, the NRC is
interested in obtaining statistics about the failure rate on the annual
requalification examinations. The information requested below along
with other information will then be used to evaluate the effectiveness
of the gcperator requalification training program.

Action to be Taken bty Licensees:
Fer all power reactor facilities with an operating Ticense.

1. Provide both the total number and percentage of operaters who
have failed the annual requalification examination.

2. Provide the percentage of those operators who take the annual
requalification examination and are required to attend lectures
on categories of material for which they received a grade of
less than 80 percent. Also provide the total number of supple-
mental lectures attended (e.g., 3 operators nad to attend 2
lectures, | operator had %o attend 3 lectures, etc.).

3. Provide both the total number and percentage of operators under
the requalification program that participated in accelerated
trairing because they either scored less than 70 percent averall
cn the annual written examinaticn or had an unsatisfactory
performance on the cral examination.

4. Provide the same information required by 1 thru 3 on Senior
Operators.

7905710048 DUPLICATE DOCUMENT
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ATTACHMENT 10

UNITED STATES
NUCLEAR REGULATORY COMMISSION
OFFICE OF INSPECTION AV“ '“F”RC:VEVT
WASHINGTON, D.C. 20535

IE Bulletin No. 79-11

FAULTY QVERCURRENT TRTP DEVICE IN CIRCUIT BREAKERS FGR ENGINEERED
SAFETY SYSTEMS

Jiscussion:

«e have receivec information from Westinghouse and an NRC Ticensee relating
0 tne potential failure of a circuit breaker in an engineered safety system
of 2 nuclear pover plant. This circuit breaker had a defect in one of its
tnres time delay dashpots which resylted in 2 reduced time celay for over-
syrrent :rc.ec“an. The defect was a small hairline crack in the end cap of
*ne dasnoot. Further investigation by this licensee disclosed that 7 out of
.7 soare dasnpot end caps and 2 non-engineered safety feature breakers 2also
nad similar defects. The <ircuit breaker is a Westinghouse type DB-75.
sestinghouse tyce DB-50 breakers also use the same type of cashpot and end
cao. ZE-30 and -73 breakers are used 2xtensively in PWR's, and some BWR's

=2y 2150 have the same breakers.

Similar make anc mcdel circuit breakers, when used for scram purpeses, do not
resuire the overcurrent trip feature and thus are not of concern. The end cap
crack defect, 17 savere encugh, could result in premature tripping of the
circuit breaker decause of insufficient time delay in overcurrent protection;
‘.2., the motor starting (inrush) current could cause the breaker to trip
inagvertantly and thus prevent the motor start.

sefects reported by the licensee 1+ 4pril 1878, occurred in the replacement
cass which were provided to sclve the problem described in IE Bulletin

The subject of Bulletin 73-1 was end caps made of a tlack pnenolic

ial. As a result of that Sulletin, the black en.c caps were reclac=d with
] ea.' t pe mace of fiore-filled polyester material ca’ =~ 'navy-gray". Prior
%0 tne Asril 1379 report, there have teen no ra2ports of .spect "navy-gray”
snz caps eitner from scneduled testing or unusual behavior in service. The
manufacturer of the “navy-gray” end caps believes the crack defects may be
Tinked to a raw material batch problem. That is, the molding ingredient
materials usec may nave neared the end of their shelf life before use. It is
rot celieved the end caps, after fabrication, have a significant shelf 1ife

Timis, due to the low residual stress and low crack propagaticn probabilities.

JD'-
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ATTACHMENT 11

UNITED STATES
NUCLEAR REGULATORY COMMISSION
OFFICE QF INSPECTION AND ENFORCEMENT
WASHINGTON, 0.C. 20855

May 31, 1979
I Butletin No. 79-12
SHORT PERIOD SCRAMS AT ZWR FACILITIES W so
Summary:

Reactor scrams, resulting from periods of less than 5 seconds, have occurred
recently at thres 2WR facilities. [n each case the scram was caused by high
flux detacted by the IRM neutron monitors during an aporeach to critical.
These avents are similar in most respects to events which were previously
described by IE Circular 77-07 (copy enclosed). The recesmt recurrences of
this avent indicate an agparent lgss of effectiveness of the earlier Circylar.
Issuance of this Bulletin is considered aporopriate to further reduce the
numper of challenges to the reactor protective system higm IRM flux scram.

Description of Circumstances:

The following is a brief account of each event.

1. Oyster Creek - Cn December 14, 1578, the reactor experienced a scram as
control rods were being withdrawn for arproach to critical, following
a scram from full power which had occurred acout 15 ftwurs earlier. The
moderator tamperature was 380 degrees F and the reaciDr pressure #as
190 psig. 3ecause of the nigh xenon concentration the operators had not
made an accurate estimate of the critical rod patterm. The operator at
the controls was using the SRM count rate, which had changed only
slightly, (425 to 430 cps) o guide the approach. Control rod 10-43
(first rod in Group 3) was being withdrawn in “notch override” to notch
position 10, when the reactor became critical on an estimated 2.8 second
pericd. The sperator was attempting to reinsert the rod when the scram
occurred. Failure of the "smergency rcd in" switch to maintaim conzact,
due %o 2 bent swistch stop, apparently contributed to the probiem.

3rowns Ferry Unit 1 - On January 18, 1579, the reactor experienced a

scram during the initial apporoach to critical following refueling. The
operator was continuousiy withdrawing in “notch override” the first
control ro¢ in Group 3 (2 high worth rod) Secause the SRM count rate had
led him to nelieve that the reactor was very subcritical. A shert reactor
period, estimated at 5 seconds, was experienced. The operator was
attempting to reinsert control rods when the scram occurred.

~
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ATTACHMENT 12
IWITED STATES

RUCLEAR REGULATORY COiMISSION i
OFFICE OF INSPECTION AND ENFORCEMENT
WASHINGTCH, D.C. 20833

June 25, 1879
IE Bulletin No. 79-13
CRACKING IN FEZDWATIR SYSTEM PIPING -
Description of Circumstancas:

On May 20, 1973, Indiana and Michigan Power Company notified the NRC of
cracking in two feedwater lines at their D. C. Cook Un1* 2 facility. The
crach1ng was c::ccv¢r‘” following a shutdown on May 19 to investigate Teakage
inside contairment. Leaxing circumferantial cracks were ic2ntified in the
16-inch feedwatzr 2lbows adjacent t¢ twd steam ganerator nczzle elbow weids.
Subsequent radisgrachic examination ravealed crack indications in all eight
steam generator feegw: lines a2t this location on both Units 1 and 2.
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ATTACHMENT 13

UNITZD STATES
NUCLEA? REGULATORY COMMISSICN
WASHINGTON, D.C. 20853

July 2, 1979
IE Bulletin No. 79-14
SEISMIC ANALYSES FOR AS-BUILT SAFETY-RELATED PIPING SYSTEMS
Description of Circumstances:

Recently twe issues were 1dentifiad which can cause seisaric analysis of safety-
related piping systems to yield nonconservative results. One issue involved
algebrzic summation of loads in some seismic analyses. This was addressed in
show ciuse orders for Beaver Valley, Fitzpatrick, Maine Yankee and Surry. It
was al.0 addressed in IE Bulletin 79-07 which was sent t@ all power reactor
licensees.

The o*her issue invelves the accuracy of the information incut for seismic
analyses. In this regard, several potentially unconservative factors were
discavered and subsequently addressed in [E Bulletin 79-Q& (pipe supports)

and 79-04 (vaive weignhts). During resolution of these cmncerns, inspection

by IE and by licensees of the as-pbuilt configuration of saveral piping

systems revealed a number of nonconformances to sesign documents which could
sotentially affect the validity of seismirs analyses. Neaconformances are
identified in Appendix A to this bulletin. Because apparently significant non-
conformances to design documents have occurred in a number of plants, this
issue is generic. <

The staff has determined, where design specifications and drawings are used
to obtain input information for seismic aralysis of safety-related piping
systems, that it is essent..] for these documenis to reflect as-built con-
figurations. Where subsequent use, damage or modificatiens affect the con-
dizion or configuration of safety-related picing systems as descrited in
documents from which seismic anmalysis input information was obtained, the
licensese must consider tne need :0 re-svaluate tne seismic analyses to con-
sider the as-built configuration.

DUPLICATE DOCUMENT O} 0344
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ATTACHMENT 14

UNITED STATES :
NUCLEAR REGULATORY COMMISSION
OFFICE OF INSPECTION AND ENFORCZIMENT
WASHINGTON, 0.C. 20835

July 11, 1979 i

| 1E Bulletin No. 78-15
DEEP ORAFT PUMP DEFICIENCIES
Description of Circumstances:

On October 20, 1978, Commonwealth Zdison Company reported that manufacturing
deficiencies had been identified in new nhigh pressure core spray, Tow pressure
core soray, and residual heat removal pumps manufactured Dy Ingersoll-Rand (I-R)
Company, Cameron Pump Division.

fach of trese pumps is a vertical turbine pump with impellers loczted in btowls
in a sump or a self contained barre]. The motor (prime mover) is Tocated at

she nignest pump elevation to take into account maximum flooding at the site

ar space considerations. The suction is at the Tower end of the pump while

the discnarge nead ‘s just below the driver. 8earings supporting the vertical
shafs segments (usu. 1y 5 to 10 segments) are either self lucricated, force

fed (lubricated by fiuid being cumped), or oil lubricated and maiztained within
sheir own isclated system. These oumps are designated as "Jeep Dravt'. Figures
132 show typical outliines of such pumps.

The internal deficiencies, identified through dimensicnal and visual inspections
were 35 folliows:

Low Pressure Core Spray Pumps (I-R Model No. 23APKD-3) (Date of Manufacture -
Feoyrary 1373)

Loose impeller bolts and 5olts improgerly staked
Locse kay - keyway fit

txcessive runout on pump shaft

Searing showed wear

3earing clearance exceeded recommended tolerance
Coupling thread galled

wear ring clearance out-of-specification
Impeller-to-shaft clearance out of specification
Cracks found in second-and-third-stage imgellers
Stuffing box bushings were severely gallec

4igh Pressure Core Spray Pumps (I-R Mocel Ne. 12X20KD) (Cate of Manufacture -
September 1572)

. 3earing clearance exceeded recommended tolerance

. wear ring clearance cut-of-specifica®ian
3earings snowed wear
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ATTACHMENT 15

UNITED STATES
NUCLEAR REGULATORY COMMISSION
OFFICE OF INSPECTION AND ENFORCEMENT
WASHINGTON, 0.C. 20853

July 26, 1978

IZ Bulletin No. 79-18
VITAL AREA ACCESS CONTROLS

Description of Circumstances:

An attempt to damage new fuel assemblies occurred recently at am cperating .
nuclear reactor facility. Ouring a2 routine fuel inspection, the licensee
discovered that a cnemical liquid had been ooured over 52 of 64 new fuel
assemplies. Analysis indicates that the chemical ligquid was sodium hydrexide,
a chemical stored and used onsite.

The licensee stores new fuel assemblies 17 dry storage wells on the same
2lavaticn as the spent fuel pool within the Fuel 3uilding, a vital area.
Access to the building is controlled by use of a coded keycard wnhich glec-
tronically unlocks the alarmed personnel portals. The "icensee issues coced
ka@ycards to both licensee and contractor personne! after the successful com-
pietion of a background screening program. In additieon, licensee sita manage-
ment certifies monthly that each individual nas the need for a coded keycard
in order to perform required duties. Further access within this building is
not 1imited by cther barriers or contrals.

As a resylt of tnis incident, an initial Ticensee audit determimed that several
nundred licensee and contractor perscnnel had access to this area during the
period when the attempt to damage the fuel was made. The audit aiso revealed
tha: one coded keycard reader at a vital area portal was inaccurately recording
access data at the alarmm station. Also discovered during this audit were
indications of frequent "tai’jating" con access through the portals. Tailgating
occyrs when more than one person passes througn a portal on one person's
aythorized access. Their passage is therefore not recorded, and unauthorized
sersons could gain entry in this manner. Tailgating does not incluce author-
ized accass controlled by an escort.

Discussion of Applicable Requirements:

10 CFR 73.55(a) requires the licensees to protect against industrial sabotage
committad by an insider in any position. 10 CFR 73.55(d)(7) states that access
to Vital Areas shall be positively controlled and limited to individuals who
are aythorized access to vital equipment and whe require such access to perform
tneir duties. Specific commitments impiementing this regulation are described
in eacn licensee's approved Security Plan.
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ATTACHMENT 16

UNITED STATES
NUCLEAR REGULATORY COMMISSION
OFFICE OF INSPECTION AND ENFORCEMENT
RASHINGTON, 0. C. 20855
July 26, 1979

v

IE Bulletin No. 78-17
PIPE CRACKS IN STAGMANT 30RATED WATER SYSTEMS AT PWR PLANTS
Description of Circumstances:

Ouring the pericd of November 1574 to February 1377 a number of cracking
incidents have been excerienced in safety-related stainless steel piping

systems and portions of systems which contain oxygenated, stagnant or essentially
stagnant borated water, Matallurgical investigations revealed these cracks
ccurred in the weld heat affectad zone of 8-inch to l0-inch type 304 material
(scnedule 10 and 40), initfating on the piping [.D. surface and propagating

in either an intergranular or transgranular mode typical of Stress Corrosion
Cracking. Analysis indicated the probable corrodents to be chloride and oxygen
contamination in the affectec systems. Plants affected up to this time were
Arkansas Nuclear Unit 1, R. Z. Ginna, H.3.Robinson Unit 2, Crystal River Unit 3,
San Onofre Unit 1, and Surry Uniss 1 and 2. The NRC issued Circular 76-06

(copy attached) in view of the aopirent generic nature of the problem.

Quring the refueiing outage of Tnree Mile Island Unit
of tnis year, visyal inscections disclcsed five (5) t
in the spent fuel cocling system piping and one (1) a

remcval system. These cracks were found as a result of local boric acid build-
up and later confirmed by liguid penetrant tests. This initial identification of
cracking was regorted to the NRC in a Licensee fvent Report (LZR) dated May 16,
1873, A preliminary metallurgical analysis was performed by the licensee on a
section of cracked and lsaking wald joint from the spent fuel cooling system.

The conclusion of this aralysis was that cracking was due to Intergranular Stress
Carrosion Cracking (IGSCC) originating on the pipe [.D. The cracking was
localized %o the neat affected 2o0ne where the type 304 stainless steel is
sensitized (precipitated carbides) during welding. In addition to the main
through-wall crack, incipient cracks were cbserved at several locations in

the weld heat affected Zone including the weld root fusion area where 2 miniscule
lack of fusicn had occurred. The stresses resoonsible for cracking are believed
to ce primarily residual welding stresses in as much as the calculated applied
stresses were found to be less than code design limits. There is no conclusive
evidence at this time to identify those aggressive chemical species which
promoted this IGSCC attack. Furtner analytical efforts in this area and on

other system welds are being pursued.

1 which began in February
nrough-wall cracks at weld
t a weld in the cecay neat
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