UNITED STATES

NUCLEAR REGULATORY COMMISSION
WASHINGTON, D.C. 205550001

November 17, 1994

-
'.'.‘

Mr. Douglas R. Gipson
Senior Vice President
Nuclear Generation
Detroit Edison Company
6400 North Dixie Highway
Newport, MI 48166

SUBJECT: REQUEST FOR WITHHOLDING INFORMATION FROM PUBLIC DISCLOSURE (FERMI-2)
Dear Mr. Gipson:

By your application dated October 19, 1994 (NRC-94-0097), and affidavits as
dated below, you submitted 13 documents (attachments) related to the Fermi-2
turbine generator repairs, actions taken as a result of the December 25, 1993,
turbine event, and restart from the fourth refueling outage and requested that
they be w1thhe1d from public disclosure pursuant to 10 CFR 2.790. Each
affidavit was accompanied by the documents, referred to as attachments, as set
forth below:

Affidavi Robert McKeon roi ison August 4 4:

1. TES Report No. 94V70-13, "Metallurgical Analysis of Fermi 2 LP3 Eighth
Stage Turbine Blading," June 20, 1994.

2. Memo to L.C. Fron from J.E. Schaefer, "Metallurgical Examination of
Fermi-2 Low Pressure Seventh Stage Turbine Blading (TES Report 94V70-22),"
July 21, 1994.

3. Memo to L.C. Fron from J.D. Black, "Metallurgical Analysis of Fermi-2 Low
Pressure Seventh and Eighth Stage Turbine Blading (TES Report 94V70-30),"
July 22, 1994.

Affidavit by Robert McKeon, Detroit Edison, dated August 9, 1994:

4. Memo to L.C. Fron from P.K. Hudson, "N.D.E. Testing of LP and HP Turbine
Rotors," July 30, 1994,

Affidavit by Robert McKeon, Detroit Edison, dated August 9. 1994:

5. Detroit Edison Company, "Fermi 2 Main Turbine Generator December 25, 1993
Forced Outage Root Cause Analysis Report," July 1994.

Affid:vit by Paul J. Jancek, GEC Alsthom International, Inc., dated
August 8, 1994:

6. GEC Alsthom, "Fermi 2 Turbine Generator Incident, 25th December 1993 -
Root Cause Investigation Conclusions Based on Information Available up to
30th June 1994." July 1994.
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Affidavit by C. Chiu, FP] International, dated August 4, 1994;

7. FPI International, "Interim Status Report - Independent Root Cause
Analysis Assessment of the Detroit Edison Fermi 2 Turbine-Generator Event
on December 25, 1993," July 26, 1994,

Affidavit by Neville F. Rieger, Stress Technology Inc., dated September 21,
1994:

8. Stress Technology, Inc., "Failure Investigation on the Fermi 2 LP L-1
Stage Blades," Technical Report PB942, September 27, 1994,

Affidavit by Paul J. Jancek, GEC Alsthom International, Inc., dated Sept. 6,
1994

9. GEC Alsthom, "Fermi 2 LP Rotor Inspections NDT Reports," Report Nos.
13365, 73366, and 73367, June 8, 1994.

Affidavit by Donald C. Adamonis, WesDyne International, dated October 5. 1994:

10. WesDyne International, "Nondestructiv /xamination LP1, LP2, and LP3
Turbine Rotor Disks, Enrico Fermi Unit 2," June 6, 1994.

11. WesDyne International, "Nondestructive Bore Examination and Condition
Assessment of GEC Alsthom HP Rotor, Enrico Fermi Nuclear Station, Unit 2,"
June 27, 1994.

Affidavit by Paul J. Jancek, GEC Alsthom International, Inc., dated Sept. 6,
1994;

12. GEC Alsthom, various memes and drawings dealing with the pressure plates
for Fermi 2 turbine generator (as identified in L. C. Fron memo to W. D.
Romberg, dated July 21, 1994 (w/attachments 1-13).

Affidavit by George B. Stramback, General Electric Company, dated Sept. 8,

13. General Electric Co., "Enrico Fermi 2 Materials and Fuels Evaluation Final
Report," NEDC-32320D, Vols. 1 and 2, September 1994.

You stated that the submitted information should be considered exempt from
mandatory pubiic disclosure for the following reasons:

n At men n

a. It discloses a process and approach which constitutes a competitive
economic advantage over other companies,



D. Gipson -3 -

November 17, 1994

It contains detailed information about the Fermi 2 turbine, which if
used by a competitor of the Original Equipment Manufacturer, would
reduce his expenditures of resources or improve his competitive
position in the design, manufacture, shipment, installation, assurance
of quality, or licensing of a similar product, and

Considerable resources of Detroit Edison were used to prepare these

c.

reports between December 1993 and July 1994,
Document (Attachment) 4:

a. It contains detailed information about the Fermi 2 turbine NDE
inspection methods and results, which if used by a competitor of the
Original Equipment Manufacturer, would reduce his expenditures of
resources or improve his competitive position in the design,
manufacture, shipment, installation, assurance of quality, or
licensing of a similar product, and

b. Considerable resources of Detroit Edison were used in the performance

of the inspections which are the subject of this report.

Document (Attachment) 5:

It discloses a process and approach which constitutes a competitive
economic advantage over other companies,

It contains detailed information about the Fermi 2 turbine, which if
used by a competitor of the Original Equipment Manufacturer, would
reduce his expenditures of resources or improve his competitive
position in the design, manufacture, shipment, instaliation, assurance
of quality, or licensing of a similar product, and

Considerable resources of Detroit Edi.on were used to prepare this
report between December 1993 and Jul; 1994,

Document (Attachment) 6:

It discloses essential details of the design philosophy of GEC Alsthom
Turbine Generators Limited which is proprietary information the
intellectual property rights in which are the property of GEC Alsthom
NV,

It contains detailed information about the Fermi 2 turbine which, if
used by a competitor of GEC Alsthom, might improve his competitive
position in the design, manufacture, installation, quality assurance,
or licensing of a similar product,

It contains information which relates to plant which is the property
of other utilities which is subject to undertakings of confidentialiity
to those utilities and to strict restrictions on further disclosure,

and
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d. Considerable resources of GEC Alsthom were employed in the preparation

of the report between December 1993 and July 1994.
Document (Attachment) 7:

a. The i:formation consists of detailed modeling techniques or other
similar methods concerning a process, method, or component, the
application of which results in substantial competitive advantage to
FPI International.

b. Public disclosure of the information is 1ikely to cause substantial

harm to the competitive position of FPI International because:

(1} Development of this information by FPI required a lot of research
and development manhours.

(2) In order to acquire such information, a competitor would also
require considerable time and inconvenience to determine the
cracking growth rate, crack initiation time, allowable operation
time modeling «nd analysis technigues.

(3) The information required sign:ficant effort and expense to obtain
the licensing approvals necessarcy for application of this
information. Avoidance of this evpense would decrease a
competitor’s cost in applying the information and marketing the
product to which the information is applicable, and

(4) Use of the information by competitors in the international
marketplace would increase their ability to market competitive
services by reducing the costs associated with their technology
development.

Document (Attachment) 8:

Performance of this engineering service required access to information
and data proprietary to Detroit Edison and GEC Alsthom International
Inc., and the STI report contains, references, documents, or otherwise
is comprised of proprietary information supplied to STI from GEC or
Detroit Edison, and

Specific analytical procedures utilized by STI are also included in
the report documents. These procedures and information, if disclosed,
may afford a competitor access to information that could improve his
market position through product refinement, specification,
application, manufacture, design, warranty, or license of like
product.

Document (Attachment) 9:

a.

It discloses essential details of the design philosophy and inspection
techniques of GEC Alsthom Turbine Generators Limited which is
proprietary information the intellectual property rights in which are
the property of GEC Alsthom NV,
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It contains detailed information about the Fermi 2 turbine which, if
used by a competitor of GEC Alsthom, might improve his competitive
position in the design, manufacture, installation, quality assurance,
or licensing of a similar product,

It contains information which relates to plant which is the property
of other utilities which is subject to undertakings of confidentiality
to those utilities and to strict restrictions on further disclosure,
and

Considerable resources of GEC Alsthom were employed in carrying out
the inspections and preparing the report.

Documents (Attachments) 10 and 11:

a.

Performance of these inspection services required access to
information and data proprietary to Detroit Edison and GEC Alsthom
International Inc., and the WesDyne reports contain, reference,
document, or otherwise are based on proprietary information supplied
to WesDyne from GEC or Detroit Edison.

Document (Attachment) 12:

a.

It discloses essential details of the design philosophy of GEC Alsthom
Turbine Generators Limited which is proprietary information of the
intellectual property rights in which are the property of GEC Alsthom
NV,

It contains detailed information about the Fermi 2 turbine which, if
used by a competitor of GEC Alsthom, might improve his competitive
position in the design, manufacture, installation, quality assurance,
or licensing of a similar product,

It contains information which relates to plant which is the property
of other utilities which is subject to undertakings of confidentiality
to those utilities and to strict restrictions on further disclosure,
and

Considerable resources of GEC Alsthom were employed in the preparation
of these various memos and drawings.

Document (Attachment) 13:

a.

The information discloses a process, method, or apparatus, including
supporting data and analyses, where prevention of its use by General
Electric’s competitors without license from General Electric
constitutes a competitive economic advantage over other companies, and

The information which, if used by a competitor, would reduce his
expenditure of resources or improve his competitive position in the
design, manufacture, shipment, installation, assurance of quality, or
licensing of a similar product.
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We have reviewed your application and the material in accordance with the
requirements of 10 CFR 2.790 and, on the basis of your statements, have
determined that the submitted information sought to be withheld contains trade
secrets or proprietary commercial information.

Therefore, all information submitted in Documents (Attachments) 1 through 13
marked as proprietary, will be withheld from public disclosure pursuant to

10 CFR 2.790(b)(5) and Section 103(b) of the Atomic Energy Act of 1954, as
amended. However, as stated in your application dated October 19, 1994,
certain portions of Document (Attachmen.; 12 are not considered proprietary by
your company or the NRC. The following portions of Document (Attachment) 12
have been identified as nonproprietary and will be placed in the Public
Document Room:

1. Fron, L.C., memo to W.D. Romberg, "LP Turbines Operated with 7th and Bth
Stage Pressure Plates,” (TMTB-94-0011), July 21, 1994.

2. Attachments 5, 6, 7, and 13 to Document (Attachment) 12 of your
October 19, 1994, submittal (NRC-94-0097). [Attachment 8 (of Document
12), "Turbine Missile Accident Safety Evaluation, SE-94-0073, Rev. 1,
10/6/94," also nonpreprietary, was submitted as Attachment 15 to another
Detroit Edison October 19, 1994, submittal (NRC-94-0098)]

Withiolding from public inspection shall not affect the right, if any, of
persons properly and directly concerned to inspect the documents. If the need
arises, we may send copies of this information to our consultants working in
this area. We will, of course, ensure that the consultants have signed the
appropriate agreements for handling proprietary information.

If the basis for withholding this information from public inspection should
change in the future such that the information could then be made available
for public inspection, you should promptly notify the NRC. You also should
understand that the NRC may have cause to review this determination in the
future, for example, if the scope of a Freedom of Information Act request
includes your information. In all review situations, if the NRC makes a
determination adverse to the above, you will be notified in advance of any
public disclosure.

Sincerely,

ORIGINAL SIGNED BY

John N. Hannon, Director

Project Directorate I1I-1

Division of Reactor Projects - II1/IV
Office of Nuclear Reactor Regulation

Docket No. 50-341

cc: See next page
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Mr. Douglas R. Gipson
Detroit Edison Company

cc:

John Flynn, Esquire
Senior Attorney

Detroit Edison Company
2000 Second Avenue
Detroit, Michigan 48226

Nuclear Facilities and Environmental

Monitoring Section Office
Division of Radiological Health
Department of Public Health
3423 N. Logan Street
P. 0. Box 30195
Lansing, Michigan 48909

U.S. Nuclear Regulatory Commission
Resident Inspector Office

6+50 W. Dixie Highway

Newport, Michigan 48166

Monroe County Office of Civil
Preparedness

963 South Raisinville

Monroe, Michigan 48161

Regional Administrator, Region 11I
U.S. Nuclear Regulatory Commission
80] Warrenville Road

Lisle, I1linois 60532-435]

Ms. Lynne S. Goocdman
Director - Nuclear Licensing
Detroit Edison Company
Fermi-2

6400 North Dixie Highway
Newport, Michigan 48166

Fermi-2

Mr. Paul J. Jancek
GEC Alsthom International Inc.
GEC Althom Turbine Generators

Limited

Newbold Road, Rugby Worwickshire
CV 21 2NH ENGLAND

Mr. C. Chiu

FPI International
112 West Canada
San Clemente, California 92672

Mr. Neville F. Rieger
Stress Technology, Inc.

1800 Brighton-Henrietta Town Line Rd

Rochester, New York 14623

Mr. Donald C. Adamonis
WesDyne International
Murry Corporate Park

1002 Corporate Drive
Export, Pennsylvania 15236

Mr. George B. Stramback, Project

Manager
Licensing Services

General Electric Company

175 Curtner Avenue

San Jose, CA 95125

July 1994
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Date: July 21, 1994
TMTB-94-0011
W.D. Romberg

To:

Assistant Vice President
and Manager, Technical

From: L.C. Fron

Director, Turbine & Speciai Projects

Subject:  LP Turbines Operated With 7th and 8th Stage Pressure Flates

This memo is being written to assemble, organize and summarize documents applicable to the
above subject. The EF2 Main Turbine Generator has experienced problems with the LP 7th and
8th stages of rotating blades. Due to this fact, reviews were performed to determine the safety
and reliability of operating the Main Turbine Generator with the airfoils removed from the 7th
and 8th stages of rotating bladcs and pressure plates installed in place of the 7th and 8th stage
diaphragms. Results of these reviews show that the turbine can be operated safely and reliably in
this modified configuration. The plan is to run for one cycle in this modified configuration and
then to install new LP rotors and diaphragms.

The following actions were taken to investigate and determine the safety and reliability of
operating in this modified configuration.

1.

The pressure plates were designed by the original equipment manufacturer (O.EM , GEC.
The basis for the GEC design is documented in 8 memo from A. Holmes to L. R. Gobbett,
dated 7/26/94, which is included as Attachment 1. The pressure plates were designed to
replicate the pressure drops exhibited by the stationary and rotating blades they are
replacing. GEC provided a review of their experience in designing pressure plates and the
operating experience with those installations. The applicability of this experience to the
proposed design and installation at Fermi 2 was also documented. This document is
included as Attachment 2.

Westinghouse provided a summary of their design experience for pressure plates, and the
operating experience with those plates. They presented this experience and its applicability
to their review of the GEC design to site personnel. This is included as Attachment 3. As
can be seen from this attachment, Westinghouse has a significant amount of experience in
designing and operating with pressure piates.
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Westinghouse performed a detailed review of the GEC proposed pressure plate design using
their own design methodology and verification process (Attachment 4). They have
concluded that the GEC design is adequate and, indeed, conservative.

Technical and Engineering Services (DECo) provided detailed review of the operational
experience with pressure plates designed by GEC at Fermi 2. No adverse operational or
vibration effects were identified. This review is included as Attachment 5.

MPR Associates performed a survey (Attachment 6) of domestic Westinghouse and GE
turbines that have operated with pressure plates installed. This survey specifically requested
operational limitations and adverse operational effects experienced. The period covered
begins in 1970, with more than twelve nuclear plants identified. Experience supports the
installation of pressure plates at Fermi, with several plants identified that also installed
pressure plates in the last two stages of the LP turbine(s).

Failure Prevention International (FPI) performed:

an independent study utilizing their own experience,

a review of the GEC and Westinghouse identified relevant experience summaries,
& review of the Westinghouse conclusions of the GEC design review, and

a review of the MPR industry experience survey.

anow

FPI concluded that their experience, the Westinghouse design review of GEC design (in light
of Westinghouse's experience), and the identified operational experience supports the
prudency and viability of installing pressure plates. Their report is included as Attachment
7.

A Safety Evaluation (SE) was performed in accordance with 10CFR50.59 and site
procedures and it determined that there would be no unreviewed safety question and that
operation in this modified configuration would reduce the probability of a turbine missile
accident. For additional details, see Attachment 8 (SE 94-0073).

An Engineering Design Package (EDP) has been prepared in accordance with site procedures
to document the design and installation of these pressure plates. EDP 26726 is included as
Attachment 9.

GEC has revised the heat balance for EF2 (Drawing TS 24122) with these pressure plates
installed and it is included as Attachment 10.

Westinghouse has reviewed the GEC revised heat balance as it affects operability of the
pressure plates and found there are no significant differences from their initial evaluation.
Attachment 11 documents this review.
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11. The fabrication drawing for the pressure plates, Drawings T1-3687, are included as
Attachment 12.

12. Heat Exchanger Systems, Inc. performed an analysis of the effects on the condenser from
operating the turbine with these pressure plates installed and determined that the condenser
will operate satisfactorily. This review is included as Attachment 13.

In summary, these reviews clearly show that the EF2 Main Turbine Generator can be safely and
reliably operated with these pressure plates installed.

: L

Attachments
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Date: June 10, 1994

To: G. Trahey
Fermi 2 Power Plant

From: L. G. Fron
Technical and Engineering Services

Subject: Fermi 2 Main Turbine - Generator Vibration During
Operation with Blades Removed and Pressure Plates
Installed

This memorandum is written in response to our telephone
conversation on June 10, 1994; the subject of which was Main
Turbine - Generator (MTG) shaft lateral vibration during
operation with pressure plates in place of Low Pressure (LP)

Turbine blade rows.

During Fermi 2 refueling outage RFO1l, the fifth stage rotating
blades from both flows of each LP Turbine rotor were removed. The
MTG operated in this condition from late December 1989 to late

November 1960.

In late November 1990, an outage was required to disassemble LP
Turbine 3 to confirm fourth stage blade failures predicted by
vibration analysis. During this forced outage the LP Turbine 3
fourth stage rotating blades were removed and pressure plates
were installed in both flows of LP Turbine 3. The MTG was
returned to service on January 1, 1991. The plant operated at 80%
power from January 1991 to March 1991 (to refueling outage RF02)
with fifth stage blades removed from all LP Tutbine flows, fourth
stage blades Temoved from both flows of LP Turbine 3, and
pressure plates installed in both flows of LP Turbine 3 between
the third and sixth stage blades. During this time of operation
with pressure plates in LP Turbine 3, no abnormal shaft lateral
vibration was observed. MTG shaft vibration amplitudes were less
than 6.5 mils P-P at each bearing at approximately 800 Mw.

As we discussed, if uniform axisymmetric flow is maintained by
the pressure plates, shaft lateral excitation should not result.
I am not aware of a situation where two pressure plates were
utilized in one flow of a turbine. My experience of pressure
plates effect on shaft vibration is limited to that described

above for the Fermi 2 LP Turbine 3.

Rotordynamic characteristics of a rotor will change as a result
of removing blades (mass) from the rotor. Reduction in rotor mass
results in increasing the critical speeds (shaft lateral
vibration natural frequencies) of the rotor.

Removing the eighth and seventh stage blades from both flows of
an LP Turbine rotor results in an approximate 7% reduction in

rotor weight. Simple rotating beam model calculations predict a
less than 5% increase in critical speed due to a 7% decrease in



weight. The LP Turbine rotors operate very close to their second
critical speeds which complicates field balancing. However,
balancing characteristics have been established from experience
and successful balancing has been performed. Therefore,it is
anticipated that an increase in the critical speeds on the order
of less than 5% will not result in amplified shaft lateral
vibration that cannot be dealt with by field balancing.
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Table 1
Plants With Operating Experience with
Pressure Plates Installed in Place of LP Turbine Stages

GENERAL ELECTIC PLANTS

Brunswick | 4TA 15 | Installed pressure plate in 1993. Have not

2 inspected since installation. Intend to operate untl
cutage in 1996, Have no operating restrictions and
have not noted any change in vibration or feed
system operation.

Nine Mile N/A 2 Installed in the Fall of 1993. No adverse impact of

Paint 2 installation other than loss of power noted. Will be
replacing the rotors with monoblocks the next
refueling outage.

Oyster 5GB 10 | Installed in 1993. Will inspect in September 1994
Creek when long shank buckets will be installed. No
vibration problems noted and there are no operating
restrictions.

Monticello | STA N/A | Operated for a couple of years in the early 1980's
with a pressure plate in STA stage. No problems
encountered except loss of MW (Actual loss not
remenbered but is indicated by GE to be
“minimal®). No damage was found to downstream
stages when rotor was replaced. Stage
temperatures at the pressure plate were momnitored
to ensure the startup transients did not exceed
design ramp rates for the plates and that the plates
produced the desired pressure ratios. The pressure
ratios were satisfactory. This is believed to be the
first GE installation of pressure plates in a nuclear

turbine.
Millstone N/A N/A | We were not able to contact Millstone, however
1 they are reported (o have operated with pressure

plates.




Plant

Stage(s)

L2

Table 2

WESTINGHOUSE TURBINES

Di :

The pressure plates were installed in the 1970z The
17% power loss was atufbuted to reduced reactor
power (B0%) stemming from flow restrictions across
the pressure plates. Specifically, the design pressure
drop was not achieved resulting in gignificant siress on
the pressure plates. It was reported that the boles in
the pressure plates were not large enough to achieve
the desired pressure drop. The station tried to increase
back pressure but this had po significant effect. The
heater drain temperature increased slightly.

Surry

N/A -

N/A

We were not able to contact personnel familiar with
operstion with removed stages. We were informed that
operating experience | & decade age would be
unretrievable. However, they are reported to have
operated with removed stage(s).

NA

We were pot able to contact personne! familiar with
operstion with removed stages. However, they are
reparted to have opersted with removed stage(s).

Ginna 1

LAOL1A-2

The unit is rated st 470 MW but generally runs at
~490MW (less in summer months). The plates were
installed in 1974 in one of the LP turbines (both
barrels) and ran with this configuration for sbout two
years until rebiading. The crossover line between
condenser zones was blanked out during this operation
period. No significant deviation was observed in the
feedwater train. There were no limiting conditions for
operation and, &3 such, reactor power was not reduced.

L2
L-24-3

8

The unit operated at two scparate times with pressure
plates installed. The original Westinghouse sieam path
was replaced afier the second period ("BE) with an ABB
design. The pressure plates were approximately 1 inch
thick. The blsdes were cut off such that the roots
remained. There s no recoliection of torsional
vibration analyses being performed or of any torsional
problems during operstion with stages removed.

Page 10f 2



Table 2 (cantinued)

WESTINGHOUSE TURBINES

The pressure plates were used in the mid 1980s while
procuring s new steam path. The actual uait derate
was close 10 that predicted by Westinghouse. No
significant devistion was observed in the feedwater
train. There were po limiting conditions for operation
and, a3 such, resctor power was pot reduced. The
blades were cut off such that the roots remained.

Page 20f 2



June 13, 1994
021-004

TELECON MEMORANDUM

Date: June 13, 1994
Subject: Turbine Pressure Plate - Opersting Experience

Person
Called: Carl Jacobs [Indian Point 3] (914) 681-6262

Person
Calling: D. Lutchenkov

The unit has three LP turbines and was operated with pressure plate(s) installed in the L-2
stage (both barrels of one LP turbine only) in the carly 1980s. The L-0 was also removed.
The unit lost about 7MW per stage removed (15SMW total) which was the predicted value
by Westinghouse. No significant deviation was observed in the feedwater train. There were
no limiting conditions for operation and, as such, reactor power was not reduced. However,
the blades were cut off just above the root which, due to SCC in some Jocations, broke apart
sending damaging fragments into the condenser tube bundle.

No problems were reported with pressure plate operation. The plates were about an inch
thick.

The original Westinghouse steam path has been replaced with an ABB design. The stecam
path replacement took 76 days. Significant effort (~$300K) was expended in covering the
condenser tube bundles with platforms to preclude tube damage from sbove. Herculized,
fire retardant wood was used.

Mr. Jacobs wrote the procurement specification (~60 pages) for the replacement steam
path. The specification required nuraerous documentation regarding material compesition
reports, vibration test results and stress snalyses. The specification also included the
following:

o replacement of expansion bellows (the inner cylinder was replaced)
v expansion bellows couplings

. hydraulic bolting

. replacement of all asbestos gaskets with graphite flled



June 13, 1994
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TELECON MEMORANDUM

Date: June 10, 1994
Subject: Turbine Pressure Plate - Operating Experience

Person
Called: Hunter Gilpatrick [Maine Yankee] (207) 882-6321

Person
Calling: D. Lutchenkov

The unit has two LP turbines and was operated with pressure plate(s) installed in the LP
turbine twice with the Westinghouse steam path as follows:

e  Early in the 1980s the L-3 stage was removed in both barrels (for balancing) with a
total of 30 MW derate. The blades were cut off but the root was retained.

v In 1987 the L-2 and L-3 stages were removed in both barrels restiting in & derate of
60 MW. Operation was maintained in this configuration for & bout a year until the
steam path was replaced in 1988 with an ABB design. The blades were cut off but
the root was retained. The steam path replacement took 55 days.

No problems were reported with pressure plate operation. The plates were about an inch
thick.

Mr. Gilpatrick recommended calling Clayton Giggey (perfcrmance, x$604) to discuss detailed
impact on operation while pressure plates were installed. Talked to Mr. Giggey on 6/13/94.
He only has experience with the 1987 pressure plate operation. He indicated that
Westinghouse predicted 58 MW derate with the L-2 and L-3 stages removed. They could
not monitor the pressure drop across the plates but did monitor extraction pressures to
verify satisfactory operation. No significant deviation was observed in the feedwater train.
There were no limiting conditions for operation and, as such, reactor power was not
reduced. Mr. Giggey will farward any operating data available which spanned this period

of operation.



June 13, 1994
021-004

TELECON MEMORANDUM

Date: June 9, 1994
Subject: Turbine Pressure Plate - Operating Experience

Person
Callied: Joe Eastwood [Surrey] (804) 273-2730

Person
Calling: D. Lutchenkov

M. Eastwood does not recall operation with pressure plates installed. In addition, any
informatiun concerning this operation would be unretrievable. He could not offer any
additional help or leads.



June 13, 1994
021-004

TELECON MEMORANDUM

Date: June 13, 1994
Subject: Turbine Pressure Plate - Operating Experience

Person
Called: Paul Detwiler [GINNA] (315) 524-4446 x8306

Dennis Grandjean [Rochester gas & Electric] (716) 724-8062
Person

plates were mstalled in 1974 in one of the L.P turbinu (botb bmels) and ran \mh this
configuration for about two years until reblading. The stages were removed from LP2 due
to failure of a blade in the L-2 stage. The crossover line between condenser zones was
blanked out during this operation period. There were no limiting conditions for operation
and, as such, reactor power was not reduced.

No problems were reported with pressure plate operation. The plates were about an inch
thick.

Note: Originally called Jeff Wayland (Rochester Gas & Electric) who referred me to Barry
Ketchmaryk (x215) who is @ performance engineer at the station. Mr. Ketchmaryk
referred me to Paul Detwiler who a maintenance engineer at the station. Mr.
Detwiler referred me to his supervisor Mr. Dennis Grandjean at the main office for
more detailed information.



June 13, 1994
021-004

TELECON MEMORANDUM

Date: June 9, 1994
Subject: Turbine Pressure Plate - Operating Experience
Pervon
Called: Bernie Haog [SALEM] (609) 335-1790
Mark Moncourtois (609) 935-6000 (x2065)

Person
Calling: D. Lutchenkov

Mr. Haug recalls that Salem 1 operated with pressure plates installed in the 2nd stage (from
front) in the early 1980s. He does not have any specific details about operation with this
configuration. .

TOTAL P.B®
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June 14, 1994
021004-03
Brian Stone
Fermi Unit 2
Detroit Edison Company
6400 North Dixie Highway

Newport, M1 48166
Subject:  Pressure Plate Installations at Prairie Island and Ginna

Dear Mr. Stone:

As a follow up to our telephone conversation June 14, 1994, the following summarizes
the results of our review to-date on the use of pressure plates at Prairie Island and
Ginna. This summary is based on review of the "Grey Books" (Nureg 0020,
*Operating Units Status Reporn for Licensed Generating Reactors” for the period
January 1974 through November 1978. The grey books were not published prior to

January 1974,
Prairie Island 1

. Prairie Island 1 went critical in December 1973. On 3/9/74 & turbine blade
failure was reported. The plant was operated to #91% reactor power. The
report does not indicate the status of the falled turbine stage. Possibly 8
pressure plate was installed. On 4/27/34 another turbine blade failure was
reported. Three stages of LP blading were replaced with pressure plates (called
baffles in the grey books). The unit was then restricted to 85% power.

+  On September 5, 1974 the unit was shutdown t0 repair the turbine, i.e.; replace
the blading. The unit was returned to full power in October 1974. Maxirum
dependable power rating was 520 Mwe. The electrical rating was 530 MWe.

«  ASME turbine cycle heat rate tests were performed in November 1974,

«  No other problems with the turbine or derates due to turbine problems an:
reported through November 1978. 1o early 1977 the maxmum dependable:
capacity (MDC) of the unit was decreased to 507 MWe. 1 don't believe that
was related to turbine problems because the electrical rating was still 530 MMWe.

320 KNG FTRERY ALEXAMDIMA VA 2737183228 7038100200 PAX TU-5V0-Q324



Mr. B, Stone «2- JUDE 18, LyPe

Prairie Island 2

The first records for Prairie Island 2 begin in May 1975. Turbine bearing
problems required a shutdown of the unit that moenth.

Asn L-1 blade failed in the No. 2 LP turbine in December 1975. The last three
rows of blading tn LP2 were replaced with baffles. The unit was restricted to

445 MWe at 100% power.

New LP turbine rotors were installed in December 1976 and the 100% power
rating was returned to 520 MWe.

The MDC for this unit was also reduced to 507 MWe with an electrical rating
of 530 MWe in early 1977. No turbine problems were reported through
November 1978.

Ginna

Ginna began commercial operation in March 1970. A turbine blade falure in
the No. 2 LP turbine is reported in the February 1974 status report. The unit
was in an outage for turbine repair. The nature of the repair was not
described. The plant was returned to 70% power in April 1974 ™o evaiuate
turbine blade faflures in similar turbine units”. In August and September 1974
power was increased 10 91%. In October power was increased to 100%.

On January 19, 1976 another blade failure occurred in the No. 2 LP turbine.
Apparently pressure plates were installed, because the 100% power rating of
the unit was reduced from 470 MWe (MDC) = 415 MWe. The electrical rating
of the plant was 490 MWe.

Another blade failure in the No. 2 LP turbine was reported on August 7, 1976.
No details on the repair to return to service are provided.

The plant remained at 415 MWe 100% power rating until May 1978 when @
new rotor was installed in the No. 2 LP turbine. The 100% power rating was
returned to 470 MWe. No turbine problems were noted through November

1978.

We have enclosed copies of those pages of the grey books for the pertinent events in
each plant. If you have any questions please give me a call

Sincerely,
¢ f E Demick
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A tachment 7

é{fp / P corf i
International f —

The Leading Experts in Failure Prevention & Investigation

June 15, 19%4

Mr. Len Fron

Turbine Supervisor
Detroit Edison Company
Fermi-2

6400 N. Dixie Highway
Newport, MI 48166

Subject: FPI Review of Pressure Plate Use on Fermi-2

Dear Mr. Fron,

Per your verbal request of June 11, 1994, FPI has conducted a
review of various subjects regarding use of pressure plates in
large steam turbines. This review is organized based on

discussions with Mr. Brian Stone into the following areas.

; Experience / perspective on operation with pressure
plates / baffles.

3. Review of industry experience as provided by
Westinghouse.
3. Review of Westinghouse evaluation for Fermi-2

pressure plates.

This review does not attempt to provide an in-depth evaluation of
whether FPI would recommend pressure plates versus other turbine
repair possibilities such as reblading. It is understood that
this analysis has been conducted and the determination has been
made to use pressure plates in all three LP rotors for all L-0
and L~1 rows provided the technical analysis of this installation
does not jeopardize turbine operation. The primary purpose of
this assessment therefore, is to provide an independent review of
current industry experience using pressure plates and review the
evaluations conducted by Westinghouse and others for Detroit
Edison. This is to support the Detroit Ediscn Company in
ensuring all consideration is given to arrive at the best overall
decision regarding the return tc service of the Fermi - 2
turbine.

112 W. Canace + San Clemente, Califoria 82672
Phone | Fax;: (714) 361-5¢79 » Messages: (714) 361-5474




Mr. Len Fron- June 14, 1994
stages

FPI Review of Pressure Plate Use on Fermi-2 - Page 2 of 4
Experience / perspective on operation with pressure plates /
The primary purpose for installing pressure plates is to prevent
when it becomes

-
baffles.

overloading upstream and downstream
necessary to operate a turbine with rotor blade stage(s) removed.
is that the pressure drop through the installed
pressure plate is designed to replicate the expected pressure
drop exhibited by the stage diaphragm and rotating blading it is
surrounding stages continue to have the
or

in

Therefore,
The typical industry use for pressure plates has

The theory
same pressure forces exerted on them as if the rotating blades
been in reaction stages, usually L.P. exhaust stages for example
L-4,L-3,L-2,L-1, and L-0 stages. The industry experience has been
improperly designed

replacing.
good with respect to pressure plate applications.
to
excessive noise emissions,
(not expected
g of condenser expansion
Certain

were installed.
Problems which might occur due
installed pressure plates are: rotor vibration, excessive blade
vibration upstream or downstream,
overheating of exhaust, casing distortion
diaphragm type construction), overheatin
joint, excessive rotor thrust (not expected in double flow
design), failure or distortion of pressure plates, unacceptable
changes in rotor torsional frequency to name a few.
operating limitations could be experienced with pressure plates
installed such as: reduced generator output, rotor vibration
reduced additional exhaust temperature
capacity of exhaust sprays,
cooling water system capacity. The above must be

limits, steam flow,
control reqguirements, for example:
capacity of exhaust cooling water system, condenser heat removal
considered when installing pressure plates.
pertinent experience in the use of pressure plates
Generating

Dait 1,
No operational

However,
occurred at the Southern California Edison Mohave
Mohave Generating Station is a 790 megawatt coal fired

capacity,
supercritical unit using General Electric double flow L.P. steam
These are 1800 RPM turbines with L-0 blades of 52°, L-
Both units have experienced problems
resulting from disc cracking and both
L-2 stage cracks
L~-1 stage had a disc bore

Station.
turbines.
l = 34", and L-2 = 22.5".
on different stages
required the use cof pressure piates.
were in the rotor dovetail. Unit 2,
These units are similar to the Fermi - 2
turbine in that they both employ Qiaphragns.

crack at a keyway.
problems were experienced with either Mohave unit which were

— . 5] l /Inrernatlonal



Mr. Len Fron- June 14, 1994
FPI Review of Pressure Plate Use on Fermi-2 - Page 3 of 4

operated with pressure plates for over 1 year.

Therefore, based on the above discussion and knowledge that
pressure plates have been used throughout the industry on
numerous occasions without adverse conseguences, it is our
conclusion that pressure plates are a suitable alternative for
the Fermi - 2 turbine. This similar question was posed to FPI
personnel during a recent presentation to the Detroit Edison
Board of Directors. When asked if FPI personnel thought pressure
plates were a viable alternative it was stated that after hearing
the entire presentation by Fermi personnel we would concur with
the decision to install pressure plates for one operating cycle.

- 1 Review of industry experience as provided by
Westinghouse.

FPI reviewed a series of documents that were prepared for Detroit
Edison personnel by GEC Alstrom and MPR Associates. These
documents provide the results of industry use by the three major
turbine vendors: GEC, G.E., and Westinghouse, of pressure plates.
FPI's conclusion based on the review of this industry data
compilation is that it supports our conclusion expressed in item
1 above that the industry experience concerning use of pressure
plates has been successful. Therefore, this reinfcrces FPI's
overall conclusion that use of pressure plates for the Fermi 2
turbine is a suitable alternative solution.

3, Review of Westinghouse evaluation for FPermi-2
pressure plates.

FPI reviewed a draft memo Phillip R. Ratliff, Mgr. Turbine
Service Programs of Westinghouse Electric Corporation to Len
Fron, S8r. of Detroit Edison Company, Subject: Westinghouse
Evaluation of GEC Design Pressure Plates for Fermi 2, dated June
14, 189¢4. This document presents Westinghouse Electric
Corporations technical assessment of the GEC design for Fermi 2
turbine pressure plates. This points to the facts that
Westinghouse has utilized pressure plates successfully in many
applications in the past 20 years which is important from a
practical industry experience standpoint. In addition they have
developed tools which have provided them both analytical and
empirical design basis for reviewing pressure plate designs. They
express confidence in their capability of reviewing the GEC

Y D
l!;, /,
R International



Mr. Len Fron- June 14, 1994
FPI Review of Pressure Plate Use on Fermi-2 - Page 4 of 4

design using their tools and have done this through their design
review process. The Westinghouse review process concludes that
the thermodynamic design of the GEC pressure plates closely
matches the Westinghouse predictions. The memo also goes on to
describe other evaluations that were performed to validate the
adequacy of the GEC design for the pressure plates. Thus, the
FPI review of the Westinghouse analysis concludes that the
Westinghouse review and validation process adequately considers
those parameters necessary for pressure plate design and that the
GEC design meets those requirements.

In conclusion, FPI conducted an independent review based on the
decision by Detroit Edison to install pressure plates for L-0 and
L-1 turbine blades. This review determined that although there
are certain special considerations as described above which
should be considered prior to installing pressure plates it was
demonstrated that Detroit Edison took the necessary prudent steps
to examine those considerations to allew installation of pressure
plates for the Fermi-2 turbine. In fact, multiple independent
analysis were conducted to provide assurance that this is a
prudent and intelligent decision based on facts available at this
time.

Please feel free to contact me regarding any questions you might
have regarding the above subject.

Sincerely,

Je ey S. &
Director,

Concurrernce:
Mr. Ralph Ortolano

cc: Dr. Chung Chiu

—
f—— " ‘ ,
-___\ / International







Attchment (3

Heat Exchanger Systems, Inc. ’I::’/—'

B e

Consulting Engineers and Non-Destructive Examination Mol cfuss per Wikmar
374 Congress Street, Suite 602, Boston, MA 02210
TEL. (617) 3386650 FAX (617) 4267142

July 21, 1994

Via Telecopier:
Mr. Mohan Deora
Detroit Edison Company

6400 N, Dixie Highway
Newport, Ml 48166

Subject: Condenser Vibration/Performance Analysis - Fermi Unit 2
Dear Mohan:

Heat Exchanger Systems, Inc. (HES) has performed the subject analyses for the Fermi Unit
2 condenser.

The analyses were performed in order to evaluate the effects of changes to the steam flow

rate and enthalpy to the main condenser. The changes in steam conditions are caused by
proposed modifications to the L.P. turbine.

The revised values used in the analyses are as follows:

Steam Elow (Ib/ha) Steam Enthalpy (Btu/Lb)

8,129,928 . 10541

The analyses/results were as follows:
Vibration Analysis
Utilizing the HES tube support sgacing analysis program and the new value for steam
flow, the maximum allowable tube support spacing was determined for the condenser
tubed with 22 BWG titanium. The maximum allowable unsupported tube length is 31.19
inches at a condenser pressure of 1.48 inches HgA.

Since the Fermi 2 condenser has anti-vibration staking installed in between the existing
support plates for all tubes, the maximum unsupported tube length is less than 20 inches.

Based upon the HES analysis, the increased steam flow to the condenser will not require
any additional anti-vibration staking.

The analysis output from the tube support spacing program is attached,



Therma! Performance Analysis

HES determined theoretical condenser pressure based upon the new steam flow rate and
enthalpy over a range of circulating water inlet temperature from 60.0°F 10 87.5°F.

The analysis was performed utilizing the HES proprietary performance prediction comput-
g progrfarra, The analysis assumed 5 circulating water pumps in service and a cleanliness
ctor of 90%.

The predicted pressures are presented in the table below, along with predicted condenij

pgressﬁmf‘rke)s at the same CW inlet temperatures at the 105 percent power duty (7.79 x 1
BTU )

CONDENSER PRESSURE (INCHES HgA)

cwiT °F) 105% POWER NEW DUTY
60.0 1.46 1.61
62.5 1.56 1.721
65.0 1.66 1.82
67.5 1.78 1.94
70.0 1.90 2.07
72.5 2.03 2.22
75.0 2.18 2.37
779 2.33 2.53
80.0 2.49 2.71
82.5 2.67 2.90
85.0 2.86 3.10
87.5 3.06 3.32

The thermal performance analysis indicates that condenser pressure will increase 0.15-
0.26 inches HgA, depending upon the circulating water inlet temperature.

The condenser pressure performance prediction computer output sheets are attached,
alone with the predicted condenser pressures in graphical form.

Should you have any questions o require additional information, please advise.
Sincerely,
Chody, » Hody

Charles D. Hardy
Senior Mechanical Engineer

CDH/rcl
Attachmen?
c¢: HES File #7111

Heat Exchanger Sysiems, Inc.
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TUBE SUPPORT SPACING

CALC:
o . DATE: 07-20-1994
PLANT: FERMI UNIT 2 CALCULATED BY:
CLIENT: DETROIT EDISON CHECKED BY:
GIVEN

TUBE MATERIAL - TITANIUM
TUBE ©0.D. - 1.00 IN
wWALL THICKNESS - .028 IN
MODULUS OF ELASTICITY - 14.9 E8 PSI
TUBE MATERIAL DENSITY - .163 LB/CU IN
TUBE PITCH - 1.2% IN

TURBINE EXHAUST AREA - 1074.7 SQ FT
TURBINE FLOW RATE - &.08 E6 LB/HR

COOLING FLUID - LAKE ERIE
COOLING FLUID DENSITY - 62.34 LB/CU FT

CONDENSER BACK PKRES. - 1.50 IN HGA
TUBE SUPPORT SPACING - 39.0 IN
RESULTS
MAX SPAN € GIVEN BACK PRESSURE - 31.464 IN

MINIMUM PRESSURE FOR GIVEN SPACING - 2.7%5 IN HGA

THE MINIMUM TUBE STAKE SPACING IS - 31.19 IN
AND IT OCCURS AT A PRESSURE OF ~ 1.8 IN HGA

- o o— ————— A A——— ———— —— . ————
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HEAT EXCHANGER SYSTEMS INC.
BUSTON MASS,

CONDENSER PERFORMANCE ANALYSIS
DETKOIT EDISON
FERMI UNIT 2
105% POWER-S CWF'S

CONDENSER DATA

- e -

TUBE DIAMETER(INS) = 1,000

FIRET MATERIAL £22BWG, TITANIUM 58532 AVAILABLE TUBES
SECOND MATERIAL =22BWG, TITANIUM D AVALILABLE TUBES
ToTaL DES1GN SURFACE AREA = 776800.(SQ.FT)

EFFECTIVE SURFACE AKEA « 776800.(SQ.FT)

CONDENSER FERFORMANCE
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KUN MUMBER 1
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CLEAN CONDENSER
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SATURATION PRESSURE ( INMG) 1.38 1:47 1.52 1.63
HEAT TRAN.COEFF.(BTU/HR FT2 F) S&7 561 $73 584

TERMINAL TEMP. DIFF.(F) 10.64 10-23 .87 8.56
INLET WATER TEMFP.(F) $0.00 62.5%0 65.00 67.%0
TEMPERATURE RISE (F) 18.48 18.38 18.40 18.4L1
CIRCULATING WATER FLOW(GPM) BLTSOU 8L7500 BL7500 847500
TUBE VELOCITY(FFS) .52 6.52 6.52 6.52
CONDENSER DUTY (MMETU/HR) 77%0.00 7720.00 7780.00 77980.00

CLEANLINESS DATA
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SATURATION PRESSURE (INHG) 1.48 1.56 1.66 1.78
HEAT TRAN.COEFF.(BTU/HR FT2 F) 482 504 5186 52¢

TERMINAL TEMP. RIFF.(F) 12.52 12.06 11.66 11.31
CLEANLINESS FACTOR « 80 .80 .90 .90

CONDENSER PERFORMANCE

-—--.u-'--.—-------—---

DATE DATA TAKEN 0o- 0- 0 0- 0- O o- 0- 0 = 0=
TIME DATA TAKEN 0: 0 s D t 0 : 0
SATURATION PRESSURE ( INHG) .00 .00 .00 .00
HEAT TRAN.COEFF.(BTU/HR FT2 F)~14% -140 -13% -131

TERMINAL TEMP. DIFF.(F) REEER TEEEN sEsER sERER
TEMFERATURE RISE (F) 18.38 18.39 18.40 8.1
PERFORMANCE FACTOR(Y®) -26.6 -25.1 ~-23.7 -22.%5
SUBCOOLING (F) .00 .00 .00 .00

VvOL OXYGEN CONTENT PPB 0 0 0 0
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CONDENSER PERFORMANCE
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RUN NUMBER S

CLEAN CONDENSER

- e W

SATURATION PRESSURE(INHG) 1.80
HEAY TRAN.COEFF.(ETU/HR FT2 F) 584

TERMINAL TEMP. DIFF.(F) .30
INLET WATER TEMP.(F) 70.00
TEMPERATURE RISE (F) 18.42
CIRCULATING WATER FLOW(GFPM) 847500
TUBE VELOCITY(FPS) 6.52
CONDENSER DUTY (MMBTU/HR) 7790.00
CLEANLINESS DATA
SATURATION PRESSURE(INHG) 1.80

HEAT TRAN.COEFF.(BTU/HR FT2 F) 835

TERMINAL TEMP. DIFF.(F) 11.01

CLEANLINESS FACTOR .90
CONDENSER PERFORMANCE

DATE DATA TAKEN 0o- 0- 0

TIME DATA TAKEN 0: 0

SATURATION PRESSURE(INHG) .00

MEAT TRAN.COEFF.(BTU/HR FT2 F)-127
TERMINAL TEMP. DIFF.(F) I

TEMPERATURE RISE (F) 18.42
PERFORMANCE FACTOR(%) ~21.4
SUBCOOLING (F) .00
VOL OXYGEN CONTENT PPE 0

TEMP.CORRECTION BASEC ON HEL

1.983
603
.06
72.50
18.43
L7500
6.52
7780.00
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10.75

.90

- D~
0: D
'oo
-123
REAFE
18.43
-20.4
.DO

2.07
i1
8.87
75.00
18.44
847500
6.52
7780.00

550
10.%52
.80
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.00
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REENE
18. U4
~18.5%
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2.22
618
8.70
72.50
18.45
847500
6.52
7780.00

2.33
556

10.33

80
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18,45
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CONDENSER PERFORMANCE
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RUN NUMBER ]

CLEAN CONDENSER

SATURATION PRESSURE(INHG) 2.38
HEAT TRAN.COEFF.(BTU/MR FT2 F) 624

TERMINAL TEMP. DIFF.(F) 8.55
INLET WATER TEMP.(F) 80.00
TEMPERATURE RISE (F) 18.46
CIRCULATING WATER FLOW(GFM) BL7500
TUBE VELOCITY(FFS) 6.52
CONDENSER DUTY (MMETU/HR) 7780.00
CLEANLINESS DATA
SATURATION PRESSURE(INHS) 2.489

HEAT TRAN.COEFF.(BTU/HR FT2 F) 562

TERMINAL TEMP, DIFF.(F) 10.17

CLEANLINESS FACTOR + 90
CONDENSER PERFORMANCE

DATE DATA TAKEN 0- 0-

TIME DATA TAKEN : 0

SATURATION PRESSURE(INHG) .00

HEAT TRAN.COEFF.(BTU/HR FT2 F)-112

TERMINAL TEMP., DIFF.(F) L L LA
TEMPERATURE RISE (F) 18.4L6
PERFORMANCE FACTOR(S) ~fe.
SUBCOOL ING (F) .00
VOL OXYGEN CONTENT PPB 0

TEMP.CORRECTION BASED ON HEI

10

2.55
€30
8.4L3
82.50
‘60“7
BL7500
6.52
7780.00

2.67
567

10.03

.80

0- DO~
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.00
-108
A EER
18.47
“17 .4
.00
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2.73
634
8.32
85.00
18.48
847500
6.92
7790.00

2.86
$71

9.91

.80

0- 0-

.00
-1086
LR R
18.4¢€
~16.8
.00
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2.83
638
8.23
87.50
18.48
£47500
6.52
7780.00

3.06
574

9.80
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