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Docket No. 50-336

Mr. John F. Opeka
_

Executive Vice President - Nuclear
Northeast Nuclear Energy Company
P. O. Box 270
llartford, Connecticut 06141-0270

Dear Mr. Opeka:

Subject: Inspection 50 336/91-81

This refers to your letter dated January 3,1992, in response to our letter dated
December 12, 1991.

Thank you for informing us of the corrective actions you are taking in reslense to the
erosion / corrosion induced failure of the moisture separator reheater drain line at Millstone
Unit 2. The effectiveness of your erosion / corrosion inspection program including these i

corrective actions will be examined during a future NRC inspection.

Your cooperation with us is appreciated.

Sincerely,

:
4.

Jacque P. Durr, Chief !
Engineering Ilranch
Division of Reactor Safety
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iMr. John F. Opeka - 2

ee:
W. D, Romberg, Vice President, Nuclear Operations
S. E. Scree, Nuclear Station Director
J. S. Keenan, Nuclear Unit Director
R. M. Kacich, Manager, Nuclear Licensing
D. O. Nordquist, Director of Quality Services
Gerald Garfield, Esquire ;

Nicholas Reynolds, Esquire .

'

Public Document Room (PDR)
- Local Public Document Room (LPDR)
Nuclear Safety Information Center (NSIC)
NRC Resident Inspector

' State of Connecticut SLO Designee o

bec:
Region I Docket Room (with concurrences)
DRS SALP Coordinator
E. Wenzinger, DRP ;

E. Kelly, DRP '

W. Ra>irond, SRI,' Millstone
A. Asars, SRl, lladdam Neck |
R. Lobel, OEDO

~ G. Vissing, PM, NRR
R, Arrighi, DRP ~
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January 3, 1992

Docket Nos. 50-211
50-245
19:115
kD 321
A10077

Mr. Thomas T. Martin
Regional Administrator, Region i
U.S. Nuclear Regulatory Comission
475 Allendale Road
King of Prussia, PA 19400-1415

Oaar Mr. Hertin:

Haddam Neck Plant
Millstone Nuclear Power Station, Unit Nos., 1, 2, and 3

Erosion / Corrosion Program Update
P,esoonse to NRC Reaic, 1 Auamentid Inspection Team Report

.

hlfSh5110J1

Northeast Nuclear Energy Company (NNECO), on behalf of Millstone Unit No. 2,

12,1991.gC Region I Augmented Inspectionhereby submits information responsive to the
1his letter will also confirmTeam (AIT) Report, dated December

ECil has fulfilled its commitments, as stated in the November 18,
that p/ Northeast Utilities (NU) erosion / corrosion program letter at Millstone1991g
Unit No. 2, prior to returning the unit to service on December 28, 1991.
Additionally, NNECO ar.d Connecticut Yankee Atomic Power Company (CYAPCO) are

. hereby providing selected erosien/ corrosion (E/C) program information, as
appropriate, to clarify and support related topical discussions between
various NRC Staff and NNEC0/CYAPC0 personnel.

|

!

(1) M. W. Hodges letter to J. F. Opeka, "NRC Region ! Augmented Inspection
Team Report (50-33C/91-81)," dated December 12, 1991.I

(2) J. F. Opeka letter to the U.S. Nuclear Regulatory Commission, "Haddam
Neck Plant, Millstone Nuclear Power Station, Unit Nos. 1, 2, and 3,
Erosion / Corrosion Programs," dated November 18, 1991.

_
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Mr. Thomas 1. Martin
A10077/Page 2 '

January 3. 1992

Backaround

In a letter dated November 18, 1991,I3) NNECO and CYAPC0 provided a brief

overview of our erosion / corrosion program that evolved from the Hillstone Unit
No. 3 moisture separator drain line pipe rupture. As a result of the
November 6,1991 Millstone Unit No. 2 moisture separator reheater (MSR) drain
line rupture event, the NU E/C program, then in the process of being upgraded,
was accelerated and enhanced. We further stated that our units would not be
returned to service until comprehensive component inspections had been
completed, all indications of observed degradation had been evaluated and
dispositioned as required, and where necessary, component / piping would be
repaired or replaced.

On November 22, 1991 a contingent of Northeast Utilities personnel presented
the restart etc51on/ corrosion program to the NRC Region 1 Staff. This
comprehensive presentation included not only a discussion of the pipe rupture
event, but more importantly it focused on the enhanced erosion / corrosion
programmatic issues. A significant portion of the presentation covered NU's
screening approach to identify locations susceptible to E/C. This was
primarily based upon use of the CHECHATE computer program and broad industry
experience. The explicit organizational structure delineating inspection,
implementation, resolution / review, and acceptance responsibilities, was

presented. Programmatic documentation (program manual) and control were also
discussed.

Shortly following the presentation to Region 1 Staff, key NU corporate
engineering management personnel relocated to the Millstone site, to
coordinate and assist in the restart erosion / corrosion program. This
organization provided focused and coordinated resource allocation, during all
phases of program implementation.

Current Ml)1 stone Unit No. 2 Status

At Millstone Unit No. 2, all actions necessary to return the unit to service
have been completed. Comprehensive inspections of susceptible components
utilizing CHECMATE, current industry experience, and unit specific aistory
have been completed, or exempted where appropriate, as explained later in this
section. The corrective actions listed in Section 4.2, of the NRC Region I
AIT Report, regarding numbers of inspections and analyses have either been met
or exceeded. All indications of observed degradation have been evaluated and
dispositioned per program requirements. The repair and replacement of
components / piping have been completed.

The Millstone Unit No. 2 E/C restart program resulted in extensive
inspections. The total number of inspection locations selected for the

1

(3) Ibid.

!
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Mr. Thomas T. Martin
A10077/Page 3
January 3, 1992

!

Hillstone Unit No. 2 E/C restart program was approximately 690. The number of
required inspection locations consisted of 189 1arge bore (2" or greater) and
152 small bore (less than 2") locations based on the industry experience. A

total of 102 large bore inspretion locations were established based on the
CHECMA1E analysis. In addition, 57 large and small bore inspection locations
were identified by walkdowns t.s well as 18 additional inspection locations
from the plant-specific experience data base. Lastly, as a result of the
inspection findings, a total of 175 additional large and small bore piping
inspection locations were included into the E/C restart program using the
sample expansion criteria.

The E/C restart program inspection requirements were implemented by completing
approximately 530 new inspections during the current outage, by crediting
prior applicable inspection results for 95 locations and by taking exemptions
for 27 locations. A summary of the exemptions taken is provided in
Attachment 2. It is noted that exemptions were taken based on component
inaccessibility and/or inconsequential damage considerLtions. The remaining
component inspections (approximately 40 locations) deal with the auxiliary
steam system piping and will be completed in the very near future. The E/C
restart inspection program identified 10 locations which required component
repair or replacement.- All repairs or replacements were completed prior to
startup.

We believe that the E/C restart program was comprehensive and effective based
on the scope of inspections, including the sample expansions, and the repairs
and/or replacements completed prior to startup.

Mdilign.1 f/C Procram Infomationa

The NU E/C program has already demonstrated itself to be comprehensive and
effective, as all four NU units will be subjected to thorough and systematic
piping / component inspections. A copy of the E/C Technical Requiremenu lor
Restart document, previously discussed (and requested by NRC Staff) during the
November 22, 1991 Region i Staff meeting, is provided as Attachment 1. This
E/C technical requirements document, applicable for our four nuclear units,
was developed in conjanction with industry standards and in collaboration with
Electric Power Research Institute (EPRI) personnel. It has undergone not only
internal review and approval, but has also been independently reviewed by
EPRI.

Briefly, these component inspection locations, in susceptible systems, are
identified from the following four sources:

(1) CHECHATE--The computer code developed by EPRI to predict pipe wall
thinning in systems without sufficient historical inspection data.

(2) Industry Experience Locations--Components which industry experience
indicates are particularly susceptible to E/C (e.g., those

- .- - .- .- . .- .. - .-. -- ..- - - - . _ - - - _ _ . -



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

s. .

* e

.

Mr. Thomas T. Martin
|A10077/Page 4 '

January 3, 1992
<

downstream of flow control valves, orifices / flow metrrh exit
nozzles, and feed pumps).

(3) Plant Specific Exparience Locations -Component inations within the
specific plant where previous thinning has required repair or
replacement.

1

(4) Engineering Based /Walkdown Selections- Certain systems and pipe
segments have usage and flu rates which cannot be arcurately
quantified because deinand greatly varies or are controlled by ~a '

remote level, r.ressuro, or temperature signe1 and will not be
analyzed in CHECMATE.

The results of these inspections for Millstone Unit Nos.1 and 3 and the
Haddam Neck Plant will be reported to the_ NRC Staff in subsequent

~

correspondence. As of this writing, we &nticipate that approximately 300,
600, and 680 inspections will be conducted at these units, riespectively. One

finding was of particular note during the current E/C program inspections at
-

Millstone Unit No. 3. A component in a 16 inch, extraction steam line,
immediately downstream of the high prostare- turbine, was found to be worn ,

significantly enough to require innediate replacement. This finding occurred
on December 17, 1991, approximately one day before a pipe rupture in a ;

14-inch * extraction steam line downstrea'n from the high pressure turbine at a
nuclear facility in _ Spain. Although the particular Millstone Unit No. 3
piping component was initially -identified for inspection based on ' industry

flagged' the component for inspection.
experience," CHECMATE also correctly 'd engineering predicted values for thisThe wear rates predicted by CHECMATE an
particu11r component - correlated favorably. The engineering predicted wear
rate in this particular area was approximately- 65 mils / year, and the CHECMATE
-initid prediction was approximately Stl n.ils/ycar. The actual inspection data *

were then fed back:into CHECMATE, per the E/C program technical requirements.
to further improve the wear rate correlation.

Infomation Sharina with Industry

Our recent E/C .ex)erience and findings hPve been and will continue to be
shared with the incustry utilizing the Nucitar Network system. On November 7,
1991. we corivnenicated the Millstone Unit Na. 2 MSR drain line rupture to the
industry on the Nuclear Network System. On December 12, 1991 a supplementti
notice was electronically . transmitted as Technical Support -Information
Exchange (TI), describing the NU E/C efforts to comprehensively enhance and-
accelerate completion of our E/C pr. Jram. On December 16, 1991, that message
was reclassified as Operating Plant Experience (OE). We have since received
several telerhone follow up inquiries as a result of this infonnation sharing.

.On December 30, 1991, another Nuclear Network electronic message was -

transmitted,' in which the Millstonc Unit No. 3 extraction steam line
inspection finding was discussed. We will continue to share information with
the industry, in the future, as approp" fate.

.
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A10077/Page 6
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We completed the NU erosion / corrosion program manual technical requirements
for restart, at Millstone Unit No. 2, as described in Attachment 1, with the
previously noted exceptions, prior to returning the unit to service.

NV believes the Erosion / Corrosion Restart Program provides a high degree of |

assurance that each unit will operate until the next refueling outage without I

experiencing an Erosion / Corrosion related piping rupture.

Our E/C program activities at the other units are in various stages of :

completion. We will remain in periodic contact with the NRC Staff and provide
additional program updates as more information becomes available. Please do
not hesitate to contact us if you have any questions.

Very truly yours. |

CONNECTICUT YANKEE ATOMIC POWER COMPANY
NORTHEAST NUCLEAR ENERGY COMPANY

.

b bbb
3. f. Opetal) L)
Executive Vice President

cc: T. 1. Martin, Region I Administrator
E. M. Kelly, Section Chief, Reactor Projects, Region 1
A. B. Wang, NRC Project Manager, Haddam Neck Plant
A. A. Asars, Senior Resident inspector, Haddam Neck Plant

. D. H. Jaffe, NRC Project Manager, Millstone Unit No.1
G. S. Vissing, NRC Project Manager, Millstone Unit No. 2'

V. L. Rooney, NRC Project Manager, Millstone Unit No. 3
W. J. Raymond, Senior Resident inspector, Millstone Unit Nos. 1, 2, and 3

|
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Attachment No. 1

iladdam Neck Plant
Hillstone Nuclear Power Station, Unit Hos,1, 2, and 3

Erosion /Co'rrosion Program Update

Erosion / Corrosion Program Manual Technical Requirements for Restsrt
Northeast Utilities

Connecticut Yankee [Iladdam Neck Plant) and
Millstone Units [Nos.) 1, 2, & 3

.

January 1992
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EROSION / CORROSION PROGRAM MANUAL

TECHNICAL REQUIREMENTS FOR RESTART I

NORTHEAST UTILITIES
|

CONNECTICUT YANKEE and
MILLSTONE UNITS 1, 2 & 3

.

,

NORTHEAST UTILITIES SERVICE COMPMiY
107-Selden Street
Dorlin, CT 06037

'i

December 2, 1991
91155.10H-JF
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1.0 BESTART PROGRAM OIk7FOTIVE
'

.

This " Restart Program Manual" will define the Erosion / Corrosion
evaluation and inspection criteria which will be utilized at
connecticut Yankee and Millstone Units 1, 3 and 3 prior to restart
of the units. The objective of the program is as follows:

Erosion / Corrosion Restart Program shallThe
provide a high degree of assurance that eachunit will operate until the next refueling
outage without experiencing an Erosion /
Corrosion related piping rupture.

' program provides a s.ethodical and systematic evaluation ofThe CHECMATE Code, planteron:.on/ corrosion wall thinning using the
industry experience, and engineeringexperience,specific The_ program is designed to meet or exceed acceptedexperience.industry practice and to ensure that the program is executed in a

and uniform manner at all units. The
high quality, consistent,
program defined herein will be utilized until each of the units isAn overall long-tern E/C program document (in finalrestarted.
preparation) will include details regarding inspection frequency,long term data retention, and other details which will be utilized
in defining the long term NU corporate E/C program.

Based on the technical criteria and methodology presented herein,
it is our position that this comprehonsive approach with well
written procedures, specified responsibilities, and specified,

quality criteria, will result in a program that will assure a high-

level of confidence that no pipe ruptures will occur during the
next operational cycle in piping systems susceptible to erosion-

degradation. The first line of defense in this
corrosion Meeting that
comprehensive approach is to preclude pipe ruptures.
objective will ensure personnel safety and mLnimize challenges to
plant safety in the short term.

2.0 E/C PROGRAM DESCRIPTION

This program defines inspection and related engineering activities
required to predict, detect, and evaluate piping erosion / corrosion
at Connecticut Yankee and Millstone Point Units

1, 2, and 3.

Specified procedures and methods satisfy the requitements of USNRC
89-08, " Erosion / Corrosion -Induced pipe Wall

Generic LetterMethods are based on the program guidelines developedThinning." the Electric Power Research Institute (EPRI), and theby NUMARC,
ASME and provide- for systematic measures to ensure that

arcsion/ corrosion does not lead to unacceptable degradation (pipeof either single phase - or two phase high-energywall thinning)
piping systems.
This program applies to the detection of pipe wall thinning due to
erosion /oorrosion (E/C) of safety related and non-safety related
carbon and low alloy steel piping systems. Those systems selected
for inclusion into the E/C monitoring program are defined and,

*

1 , December 2, 1991
91155.10H-JR
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.

evaluated. The most susceptibio componsnte cro colected from those
systems for inspection. The inspections performed provido.

protection against excessive wall thinning in both the inspected i
!

components and other less susceptible uninspected components.

The NU Erosion-Corrosion Restart Program has been enhanced by the
following requirements:

The inspection scope for large bore piping has been expanded1. to include additional susceptible components. ;

The Restart Program evaluates erosion / corrosion in small-bore2.
piping (<2" in diameter) .

The lessons learned from the Hillstone Unit No. 2 reheater3. drain line failure have been integrated into the Restart :

Program.

The Restart Program Manual has been independently reviewed by4. All applicable recommendations have been integrated.EPRI.

The NU Erosion / Corrosion Restart Program has been developed to
efficiently ar.d effectively meet the objective outlined in Section

Major technical requirements and data management aspects of :

1.0.the program are specified in this document. Implementation
procedures will be utilized to define responsibilities, technical
implementation, documentation records, and interdepartment

*

communication.

The following activities are identified f or program implementation.
Figure 1 provides a flow chart for these activ! ties for a unit
during this Restart Program.

2.1 NU Enaineerina Activities
Engineering activities required by this program includet

Identification of E/C susceptible systems.1) Ranking of E/C susceptible systems and locations.2) Selection of piping locations for examination.3) Establishment of examination sample expansion criteria.4) Establishment of acceptance criteria.5) Evaluation and disposition of piping locations which do6) not satisfy the acceptance criteria.
7) Assistance as required in the development of

repair / replacement procedures.

2.2 Plant __Insoection Activities
inspection activities required by this specificationPlant

include:

1) Incpection scheduling.
2) Preparation of locations for inspection.
3) Performing inspections.*

2 December 2, 1991
91155.10H-JR
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4) Recording all inspection results and transmittal tod

Engineering.Generation of immediate reports during the inspection for
locations which do not satisfy acceptance or scrooning5)

critoria.

2.3 silECMATE Analysis

CllECMATE, developed by the Electric Power Research Institute
(EPRI)(1), is used to predict pipe wall thinning. The j

Cl!ECMATE code models the susceptibio piping systems by i

breaking the system down into discrete components -- locations
:

|The modelling is performed forwhere wall thinning may occur.
segments of the identified system. For similar seguent I

groups, operating hours and water chemistry are identified.
'

For each segment, the design conditjons, operating pressure,
flow conditions, component typos, materials, pipo diamotor,A CllECMATE analysis isand nipo thickness are identifled.The modelling and analyses are performed bypurformed.
engincors qualified and experienced in CllECMATE.

The ant. lysis ranks the specific components in a sognent with
the susceptibility to erosion / corrosion vallrespect to If no previous thickness data has boon taken on athinning.

lino, those rankings are utilized to select the locations for
examination of components.

Following the initial inspections, or by utilizing previous
inspections, the measured thickness data is input into the
Cl!ECMATE model. An adjustment of the predicted
erosion / corrosion rates is made so that the predicted ratos
are correlated to the measured ratos.

This analysis also

providos the tino required until the minimum acceptable wallThis tino is used
thickness for internal pressure is reached.
to select additional components for examination, f

3.0 SYSTEM SELECTION CIIGIA

In order to select candidato piping systems for inclusion into the
E/c program, each system in the plant is scrooned as indicated in

All systems in the plant are considered to be candidatosThe P& ids for the systems are eachFigure 2.
for inclusion in the program.

individually evaluated to assure that all susceptible systems areThe system screening criteria defined in this section
are utilized to determine the susceptibio portions of each of theincluded.

The results of the system screening are reviewed withsystems.Plant Maintenanco personnel and a Senior Reactor Operator to assure
complete understanding of the system operation and previous problemin a marked-up set of P& ids whichThis process results

suscoptible portions of the plant systems.areas.
do*ino all i.&

i
These piping in these systems are reordered for purposes of
analysis in CliECMATE. Portions of the systems with common

These are further broken|

|
operating characteristics are grouped..

'

December 2, 1991
| 3
| 91155.10ll-JR
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down into pipe lines which are modeled in one CHECMATE analysis
For the purposes of the erosion / corrosion evaluation, the

|
:

package.
plant systems are redefined into recognizable susceptible piping
systems. These systems are tabulated for nach unit in Appendix A.
For the purposes of sample expansion, consistency shall be

- maintained with the ranking lists and system boundaries utilized
for initial component selection.

i
In general, all the plant systems are considered to be susceptible
to erosion / corrosion unless excluded by the criteria defined belows

3.1 Primary System

Plant primary systems in PWRs and the Reactor Vessel and
Recirculation Piping in BWRs are not con.sidered to have
significant susceptibility to E/C. These are stainless steel
or stainless clad low alloy steel operating at approximately
300'c (w600'F) . Studies indicate essenti. ally zero attuck on
the material typical of these systems. Plant primary side
piping in PWRs and the Vessel and Recirculation Pj, ping in BWRs
are therefore excluded from the program.

3.2 Ma.terial
The percentage of chrome present in alloy steel has been found
to significantly lower . erosion rates. Therefore, systems

which are made of stainless steel are not included in the
Systems constructed of carbon and chrome-moly steel t

program.
piping.with below 5% chromium content shall bo included in the
program.

.3.3 content

steam conditions have been shown not tosuperheated or " Dry" ion and are excluded from the program.cause erosion /corros -

Due to -industry performance without erosion / corrosion wall
thinning, main steam line conditions that exist in the main
. steam line between the steam generator and the turbine are
included in this definition and are excluded from the Restart
Program.

3.4 Enerav Level

All systems with operating pressure greater than 275 psi or
operating: temperatures greater than 200'F shall be included in

cold condensate returns from heating systems are ,

the program.-
low pressure (approximately 15 psi) and have very limited
port; ons of the -line that exceed 200'F but - are not greater
than 212'F. The condensate cools quickly. These lines are

- ,

excluded from.the program.
'

systems below these temperature and pressure criteria have
- been considered for potential susceptibility and included when
appropriate (Industry Experience in Section 3.6).
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3.5 Uful

Portions of susceptible piping systems with normally closed
valves will be evaluated to datormine whether to include themor not in the list of susceptible piping systems.

The
;

following criteria vill be used to categorize the portions of
piping systems with normally closed valves:

with greater than 24
3.5.1 Portions of piping systemsPortions with less than

usage shall be included.2% usage are considered to be " low usage" lines.
When the usage is indeterminato, the portion shall

3 . 5 . *2
bo included.

When a current low usage area has soon more
frequent use in the past, the portion of the piping3.5.3

system shall be included.
Portions of piping systems with low usage but with
flashing flow conditions when used, such that rapid3.5.4

wear nry occur, shall be included.
Portions of piping systems with low usage but where
industry or plant experience indicates that3.5.5

problems may occur shall be included. The

" experience base" is obtained from historical
performance as noted by the cognizant engincors,
plant operation and maintenance personnel,

and

EPRI.

Portion of piping systems with greater than nominal
valve leakage and flashing flow conditions or a3.5.6 (Inhistory of leaking valves shall be included.
general, valve leakage will be checked by a plantthermography program - the valves which are to be
checked to verify lack of valve leakage shall be
tabulated and provided to each of the units.)

specific P& ids are utilized for the review of
The P& ids, oncePlant

A.,'coptible systems and " low usage" areas.tre re-reviewed with a Senior Operator and Plant
O lowed, Adjustments to the selection are made
Eng ineer ac each unit.as appropriate based on input fr6m the units operating and
raintenance personnel.

3.6 Industrv/ Plant Exoerlence
systems known to be E/C susceptibio based on industry or plantThese include, for
experience are included in the program. low energy steam extraction lines which operate

conditions but are susceptible toinst JM;

The industry experience systems are basedunder acuum
eron| w/,orrosion. and
on inpdt from EPRI and the CllECMATE Users Group (CHUG),
review of ' industry literature (1,2). Meetings -and

December 2, 1991
5

91155.10H-JR
.

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



m -_________ _ _ _ _ _ _ _

0

' .

staff and Plantcommunication with each units engineering.

|operators is also utilired to provide required input.

3.7 Pine Sira
Pipo with a nominal 2" diamator and above is included in the
Largo Dore Program. Piping with a nominal diamota:r less than
2" is included in the Small Doro Program. Both of those

programs will be defined in detail in the f ollowing sections.

A lists the sistoms which resulted from the abovo
Appondixovaluation and are included within this program for each plant as
susceptible systems.

4.0 PIPING 2" AND GREATER

The following sections will describe critoria for component

selection for inspection, for component evaluation, and for

inspections to be performed on piping which is 2" and greater in
diamator. The critoria defined in Section 3 la utilit.ed to

datormino the system susceptibility.

Salection of connonents for Examination
,

4.1

A component in a susceptibio piping system is selected for
inspection for any one of throo reasons:

It is demonstrated to have a high crosion rate or low1.
predicted remaining life (time to t [), relative to thei

other components, by CllECMATE analys s.

It in E/C susceptibio based on previous plant experience,2.
industry exporaonco, or E/C judgment.

3. It is the result of samplo uxpansion based on the
inspection of other locations.

4.1.1 g}EgMATE Locations

For systems without sufficient historical

inspection data, the CllECMATE analysis will be
utilized to select compononts for initial

:examination based on E/c susceptibility. The
initial examination will include the highest ranked
components and other components of various typos

among the most susceptible. Theserankedirspection results will be utilized to populate the
analysis model with actual inspection data for
analysis calibration purposcu.
Prior inspections will be evaluated to dntermino
the acceptability and usefulness of tbo inspection
data. In general, the data will be util:. zed to,

6 December 2, 1991
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provido the inspection data required f or CIIECHATE
calibration purposes,

once an analysin model in calibrated by the initial
exatnination data or by acceptable data taken in

inopoetions, CllECMATE results shall bepreviousutilized to select inspection locations based on(tizo to tm).predicted component remaining life
The inspection data is inserted into clitCHATE and
any required additional points identified prior to
the startup of each unit.

4.1.2 Industry Experience Locationg

The components which industry experience indicates
are particularly susceptible are downstream of flow
control valves, orifices / flow motors, exit nozzlos,

The following examinations will boand feed pumps.
performedt

downstream of all flow control valves.-

downotream of oriff.ces/ flow meters, exit

nozzles, and food pumpo. At least one of-

these components friam parallel trains will be
selected for exam!. nation. If one parallel
train can be s h e .t n t o have a larger flow
volocity or highoy usage, it shall be selected
for examination. A CIIECMATE analysis will bo
utilized to demonstrate that the condition inthe line selected for analysis is similar to
the condition in the other line or lines.Significantly different flow conditions or
geometries in parallel traina snall require
that all trains be examined.

The " industry experience" components are those
components identified by EpR1 and the Ci!ECMATE
Users Grou? (CliUG) , and review of industry

literature to also utilized (1,2).
Plant Snecific Eymerience Locations4.1.3

The plant maintenance staff is consulted to

datormino the locations of previous thinning which
has required repair or replacement. These

locations will be integrated into the Restart
Program.

4.1.4 Enaineerina Based solcetigna
andCertain systems and pipo segments have usage.

flow rates which cannot be accurately quantified
becauso domand greatly varies or are controlled by
a remote lovel, pressure, or temperaturo signal and,

'

7 December 2, 1991
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will not be analyzed in CllECMATE. The Aux Steam.

systems are an example of this in each of tt,-

units. An approach to those lines will be utilized
which bounds the susceptibility of the line to
erosion / corrosion wear and identifies locations for
examination.1

Industry experience based inspections are performed
on theso linen. Additional locations will bo )

The additional locations will be jspecified.
specified in a manner to assure that significant :

'

variations in susceptibility due to usage, steam,

'

quality, velocity, or matorials are represented and
bounded. These selections will be based on
CllECMATE experience.

<

442 Cor:DontD.t._Examinat iong
,

Ultrasonic testing by qualified and cortified inopection
plantpersonnel shall be utilized to detect wall thinning,

specific ISI proceduren govern details of the in poetion
proceduro and shall be reviewed by a quallflod Lovel III UT
inspector. The NU corporato procedure ITU-UT-30 will be the,
required procedure for ultrasonic inspections.

Appendix B providos inspection requirements for inspections to
r

be performed as a result of this program.

4.3 Encineerina Evaluation of UT Data
inspectod components are to be ovaluated for continued

'

Allservice and ultimately dispositioned as either " acceptable" or'

" repair / replace". The evaluation shall considor the projected
voar rato, system design pressures, primary bonding moments,,

ratorial code allowable stresses, and percent of nominal pipe
wall thickness remaining. This data will also be used to

Theassure that acceptability of the uninspected components.
ovaluations v4.11 moet NU proceduros NET.O 5.05 and 5.06."

!

The ovaluations performed are nocessary in order to dotormine
if the component must be repaired or if it is acceptable to
operate for the remainder of the current operating cycle. The
ovaluation method required is a function of the minimum
measured component wall thickness and the minimum thickness
which is predicted to exist at the end of the upcoming service
period (t a) . A 10% safety factor is added to the time to
the next d,utago in the calculation of the predicted thickn*ss
at the time of the next outage. A flow chart of the

' ovaluations is provided in Figure 3. The following3

evaluations shall bo performed:
|
)
: For tg > 0.875 to,
,

no further evaluation is required. The component is quallflod '
for continued service.,

|
8 December 2, 1991
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For t g< 0.300 t, ,,y

these componente shall be repaired or replaced and that
component quali 1 cation through further analysis is not

permissible.
For 0.3 t , s t g50.87St ,,yy g

analyses will be parformed as required to assess wal)
degradation. Engineering guidelines will be utilized tv
assure consistency in the ovaluation.

Component structural evaluations shall be performed to assure
component qualification up to the next RPO. This
qualification vill assure that codo minimum pipe vall

requiremonto (tm) are satisfied.
In addition to pressure stresses, the evaluation of components
shall includo consideration of pipe primary bonding moments in
accordance with the applicable construction codo.

initial evaluation shall assume that the minimum wallThe If thethicknoss extends uniformly over the entiro component.
localized, as demonstrated by inspection, a

wear region is
local stress ovaluation may be performed in accordance with
accepted structural mechanics methods.

All minimum wall thickness evaluations performed shall be
consistent with the stress limit requirements of ANSI B31.1 or
ASME Section III requiremonto a.s applicable to a specific unit

Monting the required Code applicable to each unit.

and system.
providos inherent margin to f ailure, which providos protection
against occasional unanalyzed '.oads, such as waterhammer.

Failure to meet the structural acceptance criteria specifi,ed
requires component repair or replacement in accordance with an
approved repair plan.

4.4 Ear @le Expansion

4.4.1 Measured Thickness Less Than 70% of Nominal Thickness
The examination cample shall be expanded if wall thinning
due to crosion/ corrosion results in a measured thickner.s
(t, 1000 than 70% of the nominal thickness (t ) The
sam $)o expansion shall require examination of he. next
two susceptibic locations in the same train and the
equivalent location in a parallel train, if any.
CHECMATE analysis, observed thinning treinds, and prior

data vill be utilized to identify the next twotestlocations for sample expansion in the same train.

.
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4.4.2 Predicted Thickness Lens j' ann Minlmum Thickness

The examination samale shall be expanded if wall thinningresults in a predicted vall
due to erosion /cor.tosionet the next refueling outage less than
thickness (t'eY)minimumacceptablewallthickness(tm).the calculatThe sample expansion shall require examination of the
next two' susceptible locations in tho same train and the

in a parallel train, if any.
equivalent locationobserved thinning trends, and priorCllECHATE analysis, utilized to identify the next twotese data vill belocations for sample expansion in the same train.

The samplu expansions shall continue until either the measuredpredicted
thicknesses aro greater than 70% t or the

PrevI5us data, if taken at
thicknesses are greater than ta location of a required samplm.e expansion location, will be
evaluated as a sample expansion inspection.

4.4.3 CHECMATE_Locatiens

As a result of inspections, additional CilECHATE

inspection locations may bo specified as described in
Sections 2.3 and 4.1.1.

4.5 p_ocumentation -

The documentation for the evaluation will be prepared

following normal quality assurance related documentation
procedures. The following records will bo developed and
maintained.

Evaluations to identify system susceptibility-

CliECMATE packages*

Hanking of components*

Selection of Inspection locations.

rvaluations of wall thicknesse

Sample expansion inspection location selection.

NDE inspection records*

The screening and analysis packages shall be signed by theCHECMATE packages shall include aoriginator and checker.
printout of the CllECMATE input file, a marked P&ID to show the
system boundaries, the applicable isometric drawing or sketchto show component locations, a description of assumptions, and
any telecons, data transmittals, or other documentation usedThe inspection data and the resolution
to create the model.of the inspection data chall be includod in a UT Data Folder.

December 2, 1991
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All records will be submitted to the HU Huclear Plant Hocordn*

Facility (HPRT) for retention.

5.0 EIPING IISS THAN 2" IN DIAMETPB
The following sections will describe the specific evaluations *nd
inspections to be performed on piping whjch is lous than 2'The small bore piping will be evaluated on a sample

(n

The objective of the small borediameter.
basis for the Restart Evaluation.piping evaluation is to provide a high degree of confidence that anot occur to compromise plantsmall bore pipe rupture will A methodical and systematic review
operation or personnel safety.of small bore piping shall be conducted to satisfy this objective.

The inspection and the sam? e expansion utilized will furm al

baseline for additional e.xam;, nation at future outages.

Plant maintenance history will be utilized to provide additionalThermography,assurance that small bore piping is satisfactory.
for example, on traps to determine leakage is an effective tool to
minimize the extent of erosion-corrosion damage. previously

performed inspections on small bore piping will also be fully
utilized in this Restart Program.

5.1 Small Bore Screenino
The Small Bore Program will evaluate piping with diameters of

The same critoria as utilized in Section 3
3/4" to 1 1/2".for screening large bore systems shall be used for small bore
systems.

5.2 Component Selection

components to be examined will be selected from the systsmsThe component selections will
selected in Section 5.1 above.include components in areas known to have erosion / corrosion,

This will include the following locations:susceptibility.

Downstream of flow control valves

Downstream of orifices

Upstream and downstream of steam traps

Large Bore or component take-offs in two phase flow areas

Last two changes in direction prior to condenser

Downstream of all flow control valves will be inspected.
Inspections of one parallel train will be utilized for the
other locations identified.

be selected by detailed review of theThese locations shallElbows and other fittings, at locations of potentiallyP& ids.

11 December 2, 1991
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h Nh erosion-corrosion susceptibility, wi31 also be selectedS for examination either from isometrics or during walkdowns of
the ousceptible systems at each unit.'

5.3 Connonent Examinations

The procedure for component examination is identical to that,
specified for large bore piping in Section 4.2. Appendix B

provides inspection requirements for inspections to be
As stated in Appandixperformed as a result of this pro p m,

100% scanning may be utilittd in small boru piping when the2,
component size precludes the use of grida.

5.4 Engheerina Evaluation of UT Data
is similar to thatThe approach for evaluation of UT data

specified for large bore piping in Section 4.3.

5.5 fiamole Exoansion
The approach for sample expansion is similar to that specified
for large bore piping in Section 4.4.

5.6 Documentation

requirements f( documentation is similar to that
Thespecified for large bere piping in Section 4.5.

CUALITY CRITERIA / INDEPENDENT REVIEWS / EXEMPTIONS
.

6.0

6.1 Ouality CritggjA

All CHECMATE analysts will be performed by trained6.1.1 and cyoerienced persornel.

in:- ?ctions will be performed by trainedAll NN6.1.2 perso1 nel e -I with the use of qualified procedures.
All structural evalustions will be performed by6.1.3 qualified and experienced personnel in accordance
with the intent of NE&O procedures 5.05 and 5.06.

All records and documentation specified in Sections6.1.4
4.5 and 5.6 will be maintained and submitted to
NPRP within six months after start-up.

6.2 Indonendent Reviews

The following tasks and/or evaluations will be independently
reviewed to assure high quality and success of the Restart
Progrum. TL- objective of the independent reviews is to

correctlyensure (1) that all int.pection locations have beers
identifirJ, (2) that all identified locations have been

.
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inspected and properly dispositioned, and (3) that all* .

repairs / replacements have been completed prior to start-up.
*

6.2.1 Summary list of all inspection locations and

supporting evaluations.
Summary list of all inspections conducted as well

6.2.2 as prior inspections credited.

6.2.3
Summary list of all DRF 's , NCR's and pDCR's and
supporting documertation.

of
In addition, an independent review and/or surveillance
specific tasks and activities vill be performed to ensure
procedural compliance.

-6.3 Exerotions

All exemptions and/or exceptions to the technical criteriaimpoced on sne Restart Pr' gram must be docume.nted and receive
Station Management or Engineering Management approval.

and approval
exception / exception evaluation and review

ahould be per the intent of NE&O Procedure 5.11,
" DesignThe

U 9nge Noticos for Design Documents" except that the proposed
Yit fosition must receive approval from Station Management
w 'or Engineering Management. Figure 4 is a form for

N; esting an inspection exemption or an alternate inspection
it.e ; tion.

.

7.0 7GfjRENCES

User's Manual, EPRI, "Two-Phase Erosion-
CHECMATE April 1989.1. Corrosion Analysis Package", NSAC/145L,

CHECMATE User's Group (L G) Newsletters, Various.
2.

" Design Input and Verification."
3. PE&O 5.05,

" Engineering Analysis and Design."
4. -&O 5.06,

&O 5.11, " Design Change Notices for Design Documents."5.

:

December 2, 1991
13

.91155.10H-JR
4



- - - - . - - - - . - - . - - . .-

,

~ $ ..

. .

.

- ~3ROGRAV R IS~ AT :

AC~ V
~

ES
:

SELECTION Of SUSCEPilBLE
SYSfEMS

LARCE BORE AND SMALL DORE

RV

,

V V
y

LARGE BORE SMALL BORE BASED ON
LARGE BORE
CHECMATC lNDUSTEY EXPERIENCE INDUSTRY EXPERIENCE

ANALYSIS LOCATIONS LOCATIONS -.. ,

97
'

CHECMATE .
-

INSPECTICIN >

_- LOCATION
SELECTION

.

9r
1r- 1r-

LARGE DORE PIPING SMALL BORE PIFING
INSPECTIONINSPECTION

BY -: ULTR ASONIC - TESTING BY ULTRASONIC TESTING

1r.V

.

y

SCREENING , OF

ULTRASONIC TESTING

.ESULTSR

,

!

l-
V _:

PIPE THICKNESS ENGINEERING
EVALUATION AND SAMPLE
EXPANSION AS REOUlRED

m _

..

P FIGURE 1

na x. viiss.a/no-t

. - - . -. -- . . . , , . ..



- . . ..

6

0

. .
.

. _

_AN~ SYS vE i SCR E4 4G3

YES
PWR PRIMARY SIDE

PIPING OR- BWR VESSEL > EXCLUDE

AND RECIRC PIPlHG

HO

1r
TES

M AT ERIAL H AS > EXCLUDE
AT LEAST

5% CHROWE

HD

1r
TES

SUPERHEATED STEAM > EXCLUDEOR MAIN STEAM ,

CONDITIONS

-)

1r
NO, ,

PRESSURE 2 275pst
OR

TEMPERATURE 2 200f

TES-

1r
YES NO

LOW ENERGY SYSTEM
VERY LOW USAGE KHOWN TO HAVE e r

C/C SUSCEPTIBLliTY EXCLUDE

YES
NO

SEVERE FLOW : CONDITIONS,
KNOWN PROBLEM AREA,

'

OR.
HISTORY Of VALVE LEAKAGE

lf.II
9f

SUSCEPilBLE SUSCEPilBLE
SUSCEPilBLE SYSTEM SYSTEM.

*

SY STEM

L.
.

6

FIGURE 2
w v. enssa/nc-2

.



-_ _ _ _

.

. .

3E WA__ EVA _U A~ O N3^

PREDICT WALL THICKNESS
AT NEXT INSPECTION. Tpred

1r

1r1r1r

Tpred > 0.875 Tnom |0.3 Tnom < 1pred y; 0.875 Tnom| | Tpred < 0.3'Tnom

NOT
>

EVAL.UATE THINNED WALL
ACCEPTABLE

.

1r1r1r
ACCEPTABLE REPAIR

ACCEPTABLE OR
REPLACE

.
.

i

|

t

.

.

FIGURE 3
nd *o. viissarnc-s

- - _ _ _ _ _ _ _ _ _ _ . _ _ _ - _ _ - - _ _ . _



. . _ - . - -. _ . - . ..

..-

.- ,

..

Figure 4

20510N/00a10$10N RESTART- FRDCRAM
REQUEST FOR INSPSCTION RIIMFTION OR A1.TERMATE INSFBCTIDW WTION

I. Request

Review of' the f ollowing identified ites is requested.

Plant MF1 NF2 NP3 CT

Ites Identifier:
Basis for Requests

--

ISI Supervisor /Date

II. Resolution
A. Inspection of specified location required. Tes _

Basis for above determination.
If "Other Options" is checked, please select one of

B. Other Options ~

the following .

1. Alternate Inspection is required. Tes _ No _

_

locatfon:
_ . _

Basis for Selection:

2. Consequences Tolerable, inspection to be deferred. Tes _
N/A _

a)not represent a
Selection of this option requires the location tot in

- potential source of personnel injury, d b) not challenge plant operat o .

Basis for Selection:

N/A
3. Valver with Compensatory Neasures, inspection to be deferred.Tes-

Compensatory Measures being taken _

_

_ Approved By: _
_

NU Engineering Manager /DatePrepared By:
Engineering /Date

t Approved By:I

Beviewed By: Linit Director /Date
NU Engineering /Date

If yes to Itess 2 or 3 above, Executive Approval Is Required:

i Vice President /Date

Deceanber 2,1991
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Appendix A*

SYSTEMS INCLUDED IN THE E/C EVALUATIOli

KILLSTONE UNIT 1

E/C SYSTEM INCLUSION LIST

1. Condensate
2. Feedwater
3. Feedwater Heater Drains
4. Hoisture Separator Drains
5. Extraction Steam
6. Crossunder
7. Feedwater Heater Vents
8. Gland Steam
9. Auxillary Steam

10. Feedwater Recirc
11. Main Steam Drains
12. Auxiliary Steam Drains
13. MSIV & Turbine Valve - Dra, ins & Leakof f

14.. Cross Around Drains
15. Turbine Bypass Valve Drains
16. Steam Seal System Drains

17. Extraction Steam Drains
18. Feed Pump Seal Piping

19. CRD Pump Seal

20. CRD Return

*
1
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}i1LISTONE UNIT 2
E/C SYSTEM INCLUSIOfLLISI

Cridensato,

2. I tvater

3. sdvater Heater Drains
4. .sture Separator Drains
5. Reheater Drains
6. Steam Generator Blowdown
7. Extraction Steam
8. Cold Reheat (cross under)
9. Reheater Vents
10. Feedwater Heater Vents
11. Feedwater Recirc
12. Gland Steam
13. Auxiliary Steam

14. Main Steam Drains
15. Auxiliary Steam Drains .

16. MSIV & Turbine Valve Drains & Leakoff
17. Cross Around Drains .

18. MSR Vents & Drains
19. Turbine Bypass Valve Drains
20. Steam Seal System Drains

21. Feed Pump Turbine Supply Drains
22. Extraction Steam Drains
23. Hetting Steam

24. MSR Shell Drains

i
1

i

.
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MILLSTONE UNIT'3..

E/C SYSTEM INCLUSION LISI

'

- 1. . Condensate .

2. Feedwater:

- 3. Feedwater Henter-Drains
|4. Moisture Separator Drains
5. Reheater Drains
6. -Reheater Vents

- 7. -~ Extraction Steam
8. Cold Reheat (cross under)
9. = Steam Generator Blowdown
10. Feedwater Heater Vents
- 11. Feedwater Recirc
12. -Gland Steam ,

13. Auxiliary Steam

14. Main Steam Drains
15. Auxiliary Steam Drains

"

16.- MSR'Shell' Drains
17 '. MSIV & Turbine Valve Drains & Leakoff

L18. Cross-Around Drains
19. MSR. Vents-& Drains-
' 2 0. Turbine' Bypass Valve Drains
21. Steam Seal System, Drains
.22. Feedwater-Pump Turbine Supply Drains
23.' Extraction-Steam Drains
24. Feed Pump-Seal' Piping
25. ; Hot Water'lleating

_

,

%

l

!
!
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CONNECTICUT YANhTE:e.
E/C - SYSTEM INCLUSION LIST*

|1.- . Condensate

2. Feedwater-
3.- Feedwater Heater Drains ,

4. Moisture Separator-Drains .

5.-- Reheater Drains
: -6. Reheater Vents4

7.- Extraction-Steam
8.- Cold Reheat (cross under)- ,

9.- Steam Generator Blowdown
,

10. Heater Vents-
11. Turbine Plant Misc. Drains
12. Feedwater Recirc
13. Gland Steam
:14.- - Auxiliary Stea.a

15. Main Steam Drains- .

15. Auxiliary: Steam' Drains *

17.- MSR Shell Drains .

18. MSIV & Turbine Valve Drains & Leakoff
19. Cross Around Drains

'

20. - MSR Vents &LDrains
.

:21. . Turbine Bypass Valve Drains
22. Steam' Seal-System. Drains
23. = Feed-Pump Turbine Supply Drains
-24. ~ Extraction Steam Drains
2 5. - Feed Pump Seal Piping
26.- Hot Water Heating

'
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Appendix B

INSPECTION REOUIREMENTS

and noGrid size = r(OD)/12 or less but no greater than 6"
smaller than 1", both in the circumferential and axial1.

directions, along the neutral axis.
Circumferential grid lines shall be normal to flow.

2.

2 Grid Bands upstream to 2 DIAMETERS downstream.
3. Coverage:

(Minimum of 6")

4. Diffusers and expanding elbows: 2 Diameters upstream to 2
Diameters downstream (Minimum of 6").

2 Branch Pipe Diameters plusBranch pipe welded to main pipe:
1 Main Pipe Diameter downstream in the branch pipe from the5.

centerline of the main pipe (minimum of 6"), 3 Main Pipe

Diameters downstream from the centerline of the branch along
(minimum of 6"), 2 Grid Bands plus 1 Main Pipethe main pipe

Diameter upstream of the centerline of the branch pipe along
the main pipe.

If a component other than a valve is encountered within the
required 2 diameter inspection region of the original6.

component, the inspection region shall be extended to include
that component. For valves, the inspection region shall
extend up to the valve.

.

inspect downstream weld prep region andFor control valves,7. attached contiguous fittings (e.g. reducer and elbow) plus 2
Diameters downstream. If there is a change in direction
within 5 Diameters, that component shall also be incpected.

Accuracy of Equipment and Technique to be qualified:8.

for t 1 0.25 inch, i 5% of t o
for t, < 0.25 inch,1 0.005 incho

Record readings at grid intersections.9.

If grid size is greater than 2 inches and the measured wall10. thickness at a grid intersection is less than 87.5%- t scano,

the area of the four adjacent grids and record the minimum
thickness.

Data logger recording requirements shall be evnsistent with
EPRI CHEC-NDE software requirements in order to expedite,

11.
'

|
engineering review.

12. For piping less than 2" J '1 diameter, 100% scanning may bel

utilized if a comporant size limitation prevents the

utilization of a grid layout.
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- 13. When the t - for piping or components downstream of pumps,
. valves--anY,, nozzles is such that piping or component.

-

replacement-is required, perform a visual examination of the-;

=inside surf ace- of the pump, valve,. or nozzle during pipe
*

repair / replacement. If there is significant wear evident in'

the component pressure-boundary, a UT examination shall be '

performed on the component.
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Docket Nos. 50 211
10-245
50-336
10 423

Attachment No.- 2

Haddam Neck P1 ant
Millstone Nuclear Power Station, Unit Nos.1, 2, and 3

Erosion / Corrosion Program Update

Millstore Unit No. 2 Erosien/Corrorlon Frogram Exemptions

| January 1992
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tilLLSTONE.llNIT NO. 2 E/C PROSPAM INSPECTION EXEMPTIONS

NONHEATUP
Group */ Item

Aux Steam System -2-week deferment (from start-up) based
on:

No E/C identified by inspections to date.--

Visual inspection of similar piping at Millstone I--

showed piping was designed with large margins of
safety.
Max operating conditions 50 psig and 298'f.--

Normal operating conditions 35 psig and 298'F.--

CM 53/61 Extraction steam inside condenser:

5th PT extraction steam to LP FW heaters SA & B.--

20" HBD 281--horizontal straight run.--

No personal safety consequences since inside--

condenser.
Leak would result in decreasing vacuum and turbine--

perfor. nance.

20" HBD -281--same as CM 53/61 except location in anCH 53/18 --

elbow.

LP Turbine 12th stage to LP heater 6A & B -sameCM 54/10A --

consequence evaluation as CM 53/18 & 61.

Same as CM 54/10A,CM 54/20A --

EXPN/109 3/4" HBD 228--vacuum line from SGFP turbine to condenser
penetration.

Leak detected by increase in CPD oxyger, and SJAE flow--

rates--20120 Sh. 1.

137/200 12th stage LP 1A extraction steam to LP FW heaters 6A & B.

Within condenser--no personal safety consequences.--

Same as CM 53/18.--

138/201 Same as 137/200.

EXPN/ 1 1/2" HBD 275 miscellaneous turbine drains to condenser
Under vacuum.(Ref. Request --

Alternate downstream inspection data shows adequateM2-91-76) --

margins.

17/32 Reheater drain to 2nd stage drain tank 1A.
Line was cut and replaced last outage showing no--

thinning at fit-up.
-- Adjacent point shows little wear.

CM designates CHECMATE isometric drawing and component number.*
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18/33 Same as 17/32 (12" GBD 32).

18/49 12" GBD 36 downstream of X318.
Other celated inspection data showed minimal wear.--

Line was cut and rewelded at last outage. Fitup showed no--

thinning.

SSB/WD18 S/G feed pump turbine valve LP below seat drains. 3/4"
HBD 226.

Review of parallel line and upstream inspection data was--

substituted.
Exempted a seuet welding elbow and straight horizontal--

run.

001/003 18" GBD 13--20150 Sh. 121--Pump 2C--main feed--parallel line
inspection.

CM 41/41 18" EBB 6--Main feedwater inside containment to S/G l--Adequate
coverage provided by 2/89 inspections of similar components.

SBIED/200 2" GBD 13--20119 Sh. 84--F0 5393 condensate -low usage.

SLBWD/LBWO9 2" HBD 47--20119 Sh. 3--aux feed--low usage.

SSBWD/WD16 2" HBD 47--20119 Sh. 3--aux feed--low usage.

SSBWD/WD17 2" HBD 47-20119 Sh. 4--aux feed--low usage.

122/173 8" GE PPG--H2 (Gland Seal)--in:ccessible/ acceptable conse-
quences.

123/177 4" GE PPG-H2 (Gland Seal)--inaccessible /acceptalle conse-
quen.es.

NOTE:

PT - Point

HBD - 150 pound, carbon steel, B31.1

CPD - Condensate pump discharge

GBD - 300 pound, carbon steel, B31.1

SJAE - Steam Jet Air E,jector

!
1
'

CM designates CHECMATE isometric drawing and component number.*

- ____- -


