U. S. ATOMIC ENERGY COMMISSION
REGION I :
DIVISION OF COMPLIANCE

Report of Inspection
CO Report No. 247/71-3
Licensee: : Consolidated Edison Company

Indian Point No. 2 (IP-2)
License No. CPPR-21 :

Category B
‘Dates of Inspection: January 20 and 21, 1971
Dates of Previous Inspection: o January 12, 15, 22, .28 and 29 and

‘February 3, 1971 :

Inspected by: /8 ﬁo MM | 3/23/7 1 '

'G. L. Madsen, Reactor Inspector (Principal) v -Date

‘Reviewed by:% ‘ 5777%4 ‘ .. ' | 3#5/ 7/

N. C. Moseley, Senior Reactér Inspector _Date

Proprietary Information: , None-

. SCOPE

An.announced inspection was conducted. at the Indian Point No, 2 (IP-2)
construction site on January 20 and 21, 1971. Messrs. L. L. Beratan, Senior
Structural Engineer, CO:HQ, and R. A. Lofy, Consultant, Parameters, Inc.,
provided assistance to Mr. G. L. Madsen, CO:I, in the examination of the
pipe.support systems and in.obtaining information pertaining to engineering
criteria used in the. design, fabrication, and installation of the pipe
support systems. '
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. SUMMARY

The design.of the primary coolant piping‘was the responsibility of West-
inghouse. The flexibility analysis of this. system was. checked and verified
by independent analysis. . :

All other piping systems were designed by UE&C and no-indepehdent analysis
was performed to verify their design. The. flexibility and seismic analysis
performed by UE&C appeared to be:a minimum:effort.

Piping thermal expansion stresses (normal operating conditions) .for the
primary coolant and. auxilary system reviewed were: conservatively low-and
within code allowables. E » '

Approximately 1200 pipe supports remain to be installed. Most of these are
seismic restraints. Some pipes are supported by temporary hangers.
Proceeding with hot functional testing prior to installation of 100 percent
of the designed supports has the potential for causing overstress conditions
of the pipe. Con Ed's technical staff is familiar with the -design. analysis

" and physical installation and are pursuing this matter. Region I Compliance
-will continue to follow this.issue. '

The flexibility analyses take. into.account the - temperature and pressure
transients described in the FSAR; however,. fluid dynamic effects (water
hammer, pump surges:and steam flow changes):were not included. . UE&C:and
Westinghouse indicated that such:censiderations are not specifically
required by the code. The inspectors concur that this requirement is net
specifically. a.code requirement. ' : '

The details. for this inépection;are:inclﬁded,in.reports issued by Messrs.
. Beratan and Lofy and are included as Appendix A and B of this report.
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Appendix A

| A Report of Assist Inspection

Licensee: " Consolidated Edison Company
Indian Point 2
Docket No. 50-247

Inspected by: /s/ L. L. Beratan 2/24/71
L. L. Beratan, Senier Structural Engineer Date
Reviewed by: /s/ H. R. Denton 2/24/71
H. R. Denton, Chief, Technical Support:Branch Date
Proprietary Information: None

~ SCOPE

An announced inspection was:conducted by G. Madsen, Reactor Inspector, CO:I,
R. Lofy, Consultant, Parameter, Inc., and L. L. Beratan, Senior Structural
Engineer, CO:HQ at the Indian Point 2 site on January 20, 21, 1971. The
purposes of the authers participation in this inspection was to assist in the
. examination of the pipe support systems and to obtain. information pertaining
to the-engineering criteria used in the design, fabrication and installation
of piping support systems. This was one of several inspections. conducted
which were recommended by the Technical Support Branch in our memerandum of
May 11, 1970. '

. Personnel Contacted
‘Management Interview 1/20/71

. Consolidated Edison

A. Corcoran - Proj. Supt.

. G. Leo - Supt.

. Austin -~ Sr. M. E.

. J. Nesterod - Assoc. M. E. = Con Ed

= wn w‘Q




Westinghouse

E. U. Powell - Vice Pres. - Engineering - WEDCO

W. J. Francy - Assist. to Vice Pres., Unit #2 - SEDCO
H. J. Thailer - Sr. Engr. - W NES

R. Salvatori - Mgr. Licensing - W NES

H. C. Huang - Sr. Engr. - W.NES

R. A. Wiesemann - Mgr. Licensing - IPP - W

United Engineers & Constructors

R =R

Cock - Engr. Mgr.. - Pow. Div.
Molin - Engr. Consultant
Tuvida - Engr.

Duerr - Engr.

Rhoads. - Engr.

moadp

Bergen - Paterson Pipe Support Company

H.
L.
A.

R. Erikson - Chief Engr.
Vandenbosch - Dist. Mgr.
Polack - L. Design

Atomic Energy Commission

G.

L.
R.

L. Madsen - Reactor Inspector - CO:I
L. Beratan - Sr. Struct. Engr. - CO:HQ
Lofy - Consultant - Parameter, Inc.

. SUMMARY

The design of the recirculation loops was the responsibility of W. The
flexibility analysis was checked and verified by an independent analysis. -

All other systems were designed by UE&C. and there were no-independent
analyses to verify their design. The flexibility and seismic analyses
.performed by UE&C appeared to be a minimum effort.

Approximately 1200 pipe supports have not been installed. Most of these
are seismic restraints. Some pipes are supported by temporary hangers
which can restrict movement of the piping in some directions during heatup.

The flexibility analyses take. into account the temperature and pressure
transients described in the FSAR, but no dynamic analysis of the systems

has been conducted.

B-P designed, -fabricated and. installed the pipe supports for the auxiliary
systems. UE&C designed the restraints for the primary loops.

S
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DETAILS

The inspectors questioned W on the division of responsibility in the design
of the recirculation piping system. It was.established that the stress
analysis for the piping:-was a W responsibility. The output on their com-
puter analysis was transmitted to UE&C who were responsible for the design
of the seismic restraints and the main support systems. The location of
the supports and pipe lengths were established by W. The support system
was modeled into the analysis and designed to satisfy the criteria estab-
lished. in the pressure piping code B31l.1l. An independent analysis was

made for blowdown and seismic stresses. An additional flexibility analysis
was run using another computer code to check the results which W got from
using their own proprietary code. All parts of the system were reported
to be stressed within the allowable limits set by the code. A review of
the stresses within the system is. given in the report by Parameter, Inc.

To design the auxiliary systems, information in the form of line diagrams
and specifications are transmitted by W to UE&C. This information. is the
expected operating temperature, pressure-and transients the system is
expected to see. The:critical loading combinations are selected and
flexibility analyses run. Designs are sent to-W along with a set of
computer calculations for review. It was not possible to ascertain the
extent of review. Some systems were designed without the benefit of a
flexibility analyses. The design was based upon experience and engineering
judgment. No independent third party review of any of the systems was ¢

.made. All systems were reported by the licensee to have been designed in

accordance with B3l.1 pressure piping code. There is no formal documenta-
tion of the computations at the site; however, there are some sets of
computer printouts of the flexibility analyses of some of the systems.

For seismic design, UE&C imposed loadings to establish the critical
frequency. The static loading approach was used where seismic analyses
were conducted. A table of allowable spans was prepared for pipe not in
rescnance -with a frequency of 13 cycles per second or less and the
allowable stress in the pipe was 3000 psi. Tables of span length approved
by UE&C were used to set the control points of the piping. For piping
three inches and larger, support points are individually designed, but

for 2-1/2 inches and léss the system was considered to be field run

piping.

. Pipe restraints, type and location were specified by:UE&C. B~-P detailed

the fabrication and installation. Pipe whip restraints were designed and
located by UE&C which were then detailed and.installed by B-P.

Pipe hanger: and séismic restraints are designed, detailed, fabricated and
installed by B-P. The information in the form of flexibility analyses,
structural drawings and installation drawings are used by B-P to design
the pipe support systems. Control is exercised over B-P by UE&C who
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must approve a2ll fabrication drawings. Where structural and other inter-
ferences require that a support be moved, a new flexibility analyses may be
run to determine its effect on the predicted movements and stress levels.

The strésses within some of the pipe systems for which flexibility analyses
are available were reviewed. The system-and highest stressed point in the
system are as follows:

System Point Stress
ACS line No. 9 (outside Cent) 28 12,583 psi
ACS line Ne. 9 5 20,729 psi
ACS line Ne. 10 ' 29 9,134 psi
. Line No. 70 34 9,754 psi
Pressurizer hot all lines cold 179 10,261 psi

One power relief valve PCU 465 open: all others closed stressed maximum at

a Tee.

. Service Water Lines:

11d 7.9 3,130 psi

12d 9.9 5,496 psi

. Safety Injection Line #356

Condition 1 normal operatien: 7 5,281 psi
Condition 2 core ceoling: - 7 A 2,751 psi

Auxiliary céolant system:

Line. 10 @.400° line 57 @ 70° 24 7,356 psi
Line 57 @ 280° line 10 @70° 28 10,387 psi

A listing of maximum safe end stresses will be. identified in our consul-
tant’s report.

Inspection of the Drywell: The inspectors made an. inspection of a portien

of the arywell. The areas. examined were one of the steam gemerators and

pumps; the prassurizer structural support and surge line hangers and re-
straint systems, pipe burst and pipe-whip restraints on ma jor-lines
including the main steam; some secondary piping systems and structural
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modifications beingfmade-not to restrict . pipe:and. pump movements. At the
time of the inspection.hot. functional testing was in progress and the first
plateau. of heatup had been. reached and they were holding at 150° F.

The reactor vessel had reached.its: required skin temperature and the head
studs were tightened. Movement. of the various piping systems were being

observed by a. team of Con Ed and W personnel: - All movements had to be

reconciled with. computed values or the reason for the deviation.determined

and. corrected before the next level of heatup:would be permitted.

The observations. of the discrepancies noted during this. inspection are
discussed in the exit interview.

. EXIT MEETING

The: list of attendees of this meeting is attached. The: following. observa-

tions:and concerns were: expressed by the inspectors. as: a result of the

.information gained. from the . initial meeting, the review of some of the
.documentation. and 'an-inspection of the:drywell of the plant.

1. Some of the whip restraints on the steam generators and main steam lines
were:installed and snugged up. The inspectors. expressed concern-that the
.cables would restrict movement and could cause.some local overstraining
.at the points.of restraint. The licensee was: asked what procedure was
to be used to monitor the: strain on the cables.

The reply to the.above by W was that. the cables:would be checked at. each
.plateau of heat. and. relaxed as- required so that the pipe would not be
restrained. Other whip. restraints which.are: not installed yet would be
-installed.at a.later date and. set when the plent is. completely heated up.

2. 1t was observed by the inspectors that many of the auxiliary systems
did not -have spring hargers but were supported by solid rod type: hangers.
These hangers restrict movement in the vertical direction. It was also
noted that a pipe line in the. area. of recirculation pump No. 23 appeared
.to be: unsuppbrted This line. was. identified by the constructor as
Line 17.

The W reply to the above observation was that the rigid hangers. observed
were.only temporary-and that they were in the process of being: replaced
The number: of hangers.involved was not known.at this time. It was
stated that approximatley 1200 supports, of which: 1000 are seismic
.restraints, remain to be installed. The unsupported line would.be
- investigated and that spring hangers would be: installed. as: rapidly as
possible.

3. The base.of the recl tculation pumps: and steam generators rest on. lubrite
plates which have: ova; holes through which: anchor bolts ‘pass. Nuts on
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the:anchor bolts: are supposed to be loose, some were checked and found
to be tight. The base plates are designed to move about + one-inch

.in the horizontal plane. The space:is packed with dirt. and debris and

is unprotected from objects such-as nuts, pieces of pipe. or wrenches
from becoming lodged and restricting movement.

The: W reply to the above was that all. anchor bolts would be: checked to
make sure they are in a loosened condition. All spaces would be cleaned
and the dirt and debris:removed and that a protective cover would be
devised to prevent objects from becoming: lodged and. preventing free
movement of the base plates.

Not all.auxiliary systems are analyzed by flexibility analysis. The
systems were considered to-be hot. or cold but under some- operating
-conditions. a. branch:of a system could be cold while the main.system
hot and vice versa. It was. observed that there:is no formal require-
ment that a set of all system calculations be-at the site. Copies of
some-of the system:calculations have been requested by the licensee
-and these are available at the site.

UE&C-feply to ‘the hot and.cold branch.cases was that at the request

" of the licensee some special. cases are being reanalyzed, and that

this information is being supplied to the licensee. It was UE&C's
position that copies. of flexibility analyses of all systems are not
required to be onsite. All systems are being designed. in. accordance
-with B31l.1 with the .design parameters selected by UE&C engineers. At
the request of Con Ed. five or six additional systems are to be analyzed
via flexibility analysis.

Measurement of the secondary pipe system movement is to be monitored at
19 points during the hot. functional testing. The licensee was. informed .
that this was significantly below the 50+ points observed at H. B.
Robinson,. a similar plant. Of the 50+ points. observed, 34 did not
not move as predicted.in the flexibility analysis.

The W reply to this concern was that in. their judgement, 19 points
would be an. adequate number but that they would take increasing the
‘number  under. consideration.

Exit Meeting-Persons Attending

,Censolidated Edison

A, Corcoran - Proj. Supt.
P. '
s
E

G. Leo - Supt.

. Austin - Sr. M. E.
. P. Burke - Engr.



- Westinghouse

E. U. Powell - V. P. Engineering - WEDCO

W. J. Francy - Asst. to V. P. Unit #2.- WEDCO
H. J. Thailer - Sr. Engr. W NES-

R. Salvatori - Licensing Mgr. - W NES

H. C. Huang - Sr. Engr. -:W NES :

R. A. Wiesemann - Mgr. L.P. Licensing - W

R. M. Harper ~- Field Engr. - W

United Engineers & Constructors

G. C. Duerr - Engr.
U. G. Tuvida - Engr.
D. H. Rhoads - Engr.

. Bergen-Paterson Corporation

"H. R. Erikson - Chief Engr.

A. Polack - Lead Designer

. Atomic Energy Commission

G. L. Madsen - Reactor Inspector - CO:I
L. L. Beratan - Sr. Struct. Engr. - CO:HQ
R. Lofy - Censultant - Parameter Inc.
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NOTICE

THE ATTACHED DOCUMENT MAY CONTAIN “PROPRI-
ETARY INFORMATION"” OR MATERIAL OF A PRIVACY
NATURE, AND SHOULD BE HANDLED AS NRC “OF-
FICIAL USE ONLY” INFORMATION. IT SHOULD NOT

BE DISCUSSED OR MADE AVAILABLE TO ANY PER-

SON NOT REQUIRING SUCH INFORMATION IN THE
CONDUCT OF OFFICAL BUSINESS AND SHOULD BE
STORED IN A MANNER WHICH WILL ASSURE THAT ITS
CONTENTS ARE NOT MADE AVAILABLE TO UNAUTHOR-
IZED PERSONS.
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wows  OFFICIAL USE ONLY INFORMATION



