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TENNESSEE VALLEY AUTHORITY .
ﬁH@”Eﬁeé%DGA F%iasﬁﬁﬁa334fi

August’ 17, 198'u‘ .

Director of Nuclear Reéactor Regulation

. Attention: Ms. E. Adensam, Chief

Licensing Branch No. 4

Division of Licensing
U.S. Nuclear Regulatory Comm1331on
Washington, D.C. 20555 ' = °

Dear Ms. Adensam

In the Matter of the Appllcatlon of - ) _' Docket Nos. 50-438
‘Tennessee Valley Authority S ) - 50-U439

Please refer to your letter to H. G. Parris dated December 29, 1983 which
contained a series of questions that the staff developed regarding
Emergency Diesel Generators manufactured by Transamerica Delaval, Inc. -

" Please note that question 5 of this series does not apply to TVA.
Enclosed is a response to the majority of the questions. TVA expects to
respond . to the remaining questions upon their resolution

:If you have any questions concerning this mattef,‘please get in touch with
K. Mali at FTS 858-2680,

Very truly yours,

: | .. - TENNESSEE VALLEY AUTHORITY

44 W

S B " R. H. Shell
! o Nuclear Engineer
Sworn to | nd subsc bed before me

z 2 day of

\

Enclosure

ce: U.S. Nuclear Regulatory Comm1381on (Enclosure)
Region II
‘Attn: Mr. James P "0'Reilly Administrator
101 Marietta Street, NW, Suite 2900
Atlanta, Georgia 30323

8408270098 84 ’
TP DR ADGCK 05088353

" An EquaI.Opportunity Employer -
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ENCLOSURE

TVA RESPONSES TO QUESTIONS ON DELAVAL DIESEL GENERATORS

Question 1

Provide copy of the procurement specifications to which the standby diesel
generators (DG) were ordered.

Response 1

Attachment A consists of a copy of the procurement specification for the
standby DGs. The procurement specification consists of TVA Specification
2411 for the purchase of four standby DGs together with the 31 postaward
contract changes which have been written to date (May 21, 1984). :

Question 2

'Provide the performance specification and inspections performed upon

receiving the DGs to show that the procurement specifications were met. ) "

Response 2

The performance specification is the same as the procurement specification.
The original procurement specification is provided as attachment A to the
response to question 1.

- Receiving inspectlon reports for each inspection performed upon receiv1ng DGs

are provided in attachment B.
Question 3

Identify the materials used in the design of the DGs at your plant
(specifically limiting components such as crankshafts, camshafts, piston
rocker arms, bearing materials, cylinder blocks, cylinder heads, pumps,
turbochargers, etc.). Discuss how you assured yvourself that design materials
used in the manufacture of your DGs were as stated and in accordance with
materials described in the TDI proposal, purchase specifications, and
conformance to industry standards. '

Response 3

A. Tdentification of the materials used in the design of the DGs is to be
' provided by the TDI Owners Group. . Response to this portion of the
question will be submitted by August 1, 1985. _ .

B. TVA's Quality Engineering Branch (QEB) provided assurance that proper
design materials were used by performing surveillance inspection at the
TDI plant and at the subcontractors of major components. The
. subcontractors visited by QEB inspectors included: :

Crosby Valve and Gage Company - Valves } :
Delta Switchboarq Company - Generator control panels




Kahn and Company - Air dryers

PX Engineering Company, Incorporated - Fuel oil day tanks
Electric Products (Portec) - Generators

Riley-Beaird, Incorporated - Exhaust silencers
Thermxchanger, Incorporated - Lube o0il coolers
Thermxchanger, Incorporated - Jacket water coolers
Thermxchanger, Incorporated - Starting air receivers

The review of applicable certificates of compliance and material
- certification was a normal part of QEB surveillance at the
subcontractor's plants.

Approximately 70 percent of the materials for the DGs came from TDI
general stock and was not assigned to a particular engine until
individual parts were installed on an engine. In this case, the material
certifications were generally verified Just bhefore shipment.

Question 4

Does TDI have a program where parts/components, etc., are modified (such as
"design margins are reduced) in order to improve operability and DG
reliability? Does this apply to any DG parts at your plant? Provide a list
of product improvements made by TDI on your model DG and identify and justify
.which of these were not incorporated on your diesels.

Response U4

TDI has a program for parts or component modifications above and beyond
changes required to correct 10 CFR 21 deficiencies. With respect to design
margin, we wish to refer to the design review activity currently in process
with TDI Owners Group. Copies of the design reports are being transmitted to
the NRC as they are developed. i

The product improvement program consists of service information memorandums
(SIM) identifying product improvement information. Modifications based on
experiences gained in the field or the manufacturing plant are passed on to
owners of DGs as suggested or recommended modifications.

In addition, a list of product improvements which have not yet been
incorporated by TVA has been received (attachment C). TVA is reviewing these
improvements in conjunction with information received from the TDI DG Owners
Group. Upon final review of modifications associated with the Owners Group
review, TVA will determine which of these product improvements will be
incorporated. '

Question 6

Identify each of your DGs by model number and rating (continuous duty and
short time overload) as purchased and discuss all tests (ineluding torsional
and other design proof tests) performed on the DGs that were observed (also
those not observed) by vou at the manufacturer's facilities.
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Response -6

The model number and ratings are provided in Table 1, along with other engine

specifications. Table 2 lists the qualification tests performed on one DG by
TDI. .



TABLE

-

DIESEL ENGINE SPECIFICATION

Model

Engine Serial Number

Service

Fuel Mode

Configuration

Number of Cylinders

Bore (in)

Stroke (in)

Cycle Mode

Total Displacement (cu in)
Crankshaft Rotation

Firing Order

Continuous Rating (kW)
Overload Rating‘(kW)
Quantity

Crankshaft Diameter (in)

Crank Pin Diameter (in)

T

DSRV-16-4

75080-2843
7508 1-2844
75082-2845
75083-2846

Stationary generator for
nuclear service

Diesel

450 myn Tyne

16

17

21

4 Stroke
76,266

CW (viewed from flywheel)

1L=5R~4L-2R=7L-6R=3L-1R
8L-4R-5L~7R~2L-3R-6L-8R

7000
7700
y
13

12

rl




Test
Functional
Operational
Margin

Rated Load

300 Start’
Load Sequence
Load Rejection
Torsiogfaph

10 Start Test

1This_tésti was performed for the Grand Gulf DG units and was accepted and

TABLE 2

QUALTIFICATION TESTING

X

X

X

X

Performed

approved for TVA's use by similarity.

Witnessed?

2711 test results were reviewed by TVA and accepted.




Question 7

In addition to qualification tests that were performed in accordance with
Regulatory Guides 1.9 and 1.108, and IEEE Standard 387, describe all other

onsite tests performed on your

Response 7

DGs.

The following tests are performed on the Bellefonte DGs as part of the
preoperational test program, in accordance with Regulatory Guide 1.68.

Test No.
.and Title

PT-EG-01C

Class 1E Standby AC .
Auxiliary Power System
(DG Loading Logic)

PT-EG-01D

Class 1E Standby
AC Distribution
System (DG
Qualification
Test)

Test Objective

To demonstrate the proper startup operation of

the
1.

2.

Twen
will
foll

1.

-6

DG loading logic for the following cases:
For a complete loss of AC voltage.

For a complete loss of AC voltage followed
by an accident with worst case diesel
loading.

For a degraded voltage condition. This
test also demonstrates that the standby
source for one load group is never.
automatically interconnected under accident
conditions with the standby power source of

a redundant counterpart. ‘

To verify that provisions are made for
paralleling the DG with the normal power
supply for periodic testing.

To verify that all generator protective
devices except differential protection
shall be blocked upon receiving an
automatic or emergency start signal while
in the test mode. :

To verify that the test will be aborted,
all protective devices except differential
protection will be blocked, and the diesel
will be separated from normal power upon
receipt of an ESFAS signal.

ty-three consecutive start and load tests
be performed on each DG unit as -
owWs: :

The DG set is to be automatically started
and accelerated to specified frequency and
voltage within the required time interval.




PT-EG-01E
Class 1E Standby
AC Auxiliary Power
System (Load
Capability Test)

PT-RG-01
Diesel Generator
Starting Air System

PT-RT-01
Diesel Generator Control
and Field Flashing

2. TImmediately following (1) the diesel unit.
" shall accept a single step load equal to
approximately 50 percent of the rated
generator continuous rating (3500 kW).

To test the full load design capacity of each
DG unit for an interval of time, not less than
24 hours, of which 22 hours is at the
continuous rating of the unit and 2 hours at
the short time rating of the unit. -

The objectivés of this test are:

To verify that (1) the inline, dryer, and
receiver pressure relief valves operate at
specified pressure, (2) that the local and main
control room "low starting air" annunciators
operate properly, (3) that the receiver
pressure switches operate properly to maintain
the receiver pressure as specified, (4) that
the starting air module output temperatures are
within manufacturer's specifications and
compatible with the input requirements of the
dryers, (5) that the dryer output check valves
operate properly to protect the dryer beds, (6)
that the moisture content of the dryer output
is within specifications, (7) that the starting
air module compressors will automatically start
when the air receiver pressure drops below '
specified limits, (8) that with all compressors
off, the stored air receiver will provide five
attempted starts of the diesel engines in
succession using only stored receiver air, (9)
the autostop circuits prevent continuous engine
cranking longer than 10 seconds, (10) that
after five successive starts of the DG engines,
the starting air modules will repressurize the
air receivers to specified limits, and (11)
that with all compressors off, the stored air
receivers have the capacity to crank the diesel
engine continuously for a specified time and
RPM. :

The test objectives and method are:

1. Verify proper response to manual controls
by operating emergency start-stop, test
start-stop speed increase-decrease, and
voltage raise-lower controls from the DG
unit. '




2. Verify that all protective interlocks are
operable when the DG unit is running in the
test mode. Demonstrate that if an
emergency start signal is received, the
control unit will deactivate the
appropriate protective interlocks.

3. Verify the operation of the "maintenance
mode" selection controls by operating the
local enable controls and show that no
remote commands, either manual or
automatic, will cause the DG unit to start
or stop, Verify that the local controls
are operable. Demonstrate that the
operation of the main control room enables
controls returns the unit to remote
operation.

4. Verify the proper operation of the Field
Flashing System from observing the field
‘flashing relay and the rise time of the DG
output.

5. Verify the proper operation of the
annunciator system by simulating the
various annunciator signals at the interface
with the DG control.

TVA also performs preoperational tests on the (1) fuel oil transfer, (2)
environmental control, and (3) fire protection systems to further ensure DG
reliability and operability.

Question 8

In addition to any deficiency reports already provided to the NRC, summarize
and describe problems encountered and resolved during installation and
preliminary operation of the DGs. During this period, were any unusual or
abnormal operations observed such as excessive vibration, noise, etc., and
how were these conditions corrected? Provide a detailed summary of the.
complete operating histories of your DGs. '

Response 8

Problems have been encountered during installation and preliminary operation
of our DGs, but none of these problems were extraordinary. A short history
of DG activities follows:

A number of Nonconformance Reports (NCRs) have arisen in connection with the
DG. Those generated by TDI were corrected before the initial runs, except
for the one concerning start air check valves; it was corrected as soon as
parts arrived on site. - The following site-generated NCRs were written during
preparation for the initial run: : :

-8-




NCR 1992 - While flushing the fuel oil systems on the diesels, the motor- ..

driven fuel oil pump on engine 2844 became very noisy. Disassembly revealed
an idler rotor inside the pump had chipped, and the chip had jammed in

the close tolerances between the idler and drive rotors. Both idler rotors

and the drive rotor were replaced and this NCR was closed.

"NCR 2075 -~ An engine-driven lube oil pump was found to be leaking during the
flush of the lube o0il system. Upon examination, a crack was found in the
pump casing near and parallel to the discharge flange. This could have been
a flaw in the casting, but site personnel believe that it was caused by
improper torquing of the- discharge flange. The pump was returned to TDI
where the pump casing was replaced, and ‘it is now on site.  This NCR will be
closed when the pump is reinstalled.

NCR’ 2095 - During the lube oil flush, the lube o0il pressure was not reaching
the level expected. Site personnel discovered that four parts were missing
in a pressure regulating valve; this resulted in it being fully open to the
lube oil sump. These parts have been obtained, the lube oil pressure problem
no longer exists, and the NCR is closed. '

NCR 2097 - During a review of ASME B&PV Code Section III documentation
requirements on the DG fuel oil system, the reviewers concluded that the fuel
0il day tanks procured by TDI and supplied with the generator package were
insufficiently documented. TVA has reviewed the documentation and determined
that the documentation was sufficient. This NCR is closed. )

NCR 2254 - Similar to NCR 2097, this involved documentation for the starting
air system air receiver tanks. Again TVA review has determined that the
documentation was sufficient, and this NCR has been closed.

The preceeding NCRs document all problems encountered during preparation of
the initial run, which occurred in November 1982. 1In the 15 monthly runs
since then, amounting to about 60 hours of running time per diesel, the
following problems have arisen, in chronological order:

Three Jacket water keepwarm heaters, which maintain near operating o
temperature in the jacket water system, have burned out on the DGs. In each
instance, it was due to draining of the Jacket water system without shutting
off the heater. To prevent recurrence, Jjacket water system drains have been
protected from inadvertent opening, some drain pipes have been capped, and

. the Jjacket water system level has been carefully monitored and restored
often. For a short time, an alarm indicated low  jacket water header pressure
on one DG. After the system was carefully studied, with pressure readings
taken in nine places in the system, it was decided that no blockage was
evident and that all parts were being cooled adequately. In response, TDI's
service representative, with the concurrence of TDI Engineering, initiated a
change in the location of the pressure tap feeding the Jjacket water pressure
gauge and the pressure switch for the alarm on both diesels. This problem
has not recurred. :

Operations personnel suggested that the DGs governors were oversensitive and
somewhat unstable. Consequently, site personnel returned the governors to
their manufacturer, Woodward Governor Company, for general refurbishing and
incorporation of the latest design improvements. They have been reinstalled
now, and operations personnel consider their performance to be acceptable.



Aside from the above mentioned problems, the diesels have performed very
well. No unusual noises or vibrations have appeared, and they have started
and run reliably.

Question 9
Tabulate, compare, and discuss differences in present actual DG loading to
estimate loads included in the procurement specifications. TIdentify the

.magnitude of the increased load (if any) on the DGs and describe how the
increased loading affects the DG capability with regard to reserve margin. -

Response 9

The present anticipated loadings for the diesel generators are as follows:

FORCED SHUTDOWN LOCA
Load Train A Train B Train A Train B
Step ’ (kW) (kW) (kW) (kW)
1: Time = Otg 936 862 973 903
2: Time = 4 s 1781 2020 1722 1902
3: Time = 10 s 1955 1956 2364 2365
4: Time = 16 s 1669 1669 1669 1669
I. Total Sequenced Load 6334 6500 6676 6784
II. Manual Loading by 254 290 351 330
Operator Action
III. Total Load 6588 6790 7027 7114
(Sequenced & Manual)
IV. Total Load Estimated 7241 7241 T241 7241
in Procurement
Specification
V. Diesel Generator 7000 7000 7000 7000
Rating: Continuous
VI. Continuous Margin +412 +210 -27 -114
VII. Diesel Generator 7700 7700 7700 7700
Rating: 2 Hours :
2 Hour Margin 1112 910 673 586

It can be seen that both the forced shutdown and LOCA loads are less than the
estimated loads in the procurement specification, therefore, margins have not
been reduced. The loading Sequence has changed since the procurement but the

vendor has verified its present adequacy.
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Questién iO

If DG loading has increased from that specified in the procurement
specifications, has it been necessary to upgrade the standby DGs to meet the
new load requirements? If DG upgrading has been performed, provide a
detailed description of the upgrading accomplished on your DGs? What is the
revised manufacturer's rating for each upgraded unit for normal continuous
duty and short time overload conditions? 1Is the DG built-in design margin
(after upgrading) still within the recommendations of IEEE Standard 3872
What is the reserve load carrying capability (margin) of your upgraded DGs?

Response 10

It has not been necessary to upgrade the Bellefonte Nuclear Plant DGs to meet
new load requirements. :

Question 11

In light of the problems that have been identified to date with TDI diesels,
discuss your plans to perform an internal visual inspection of each standby
DG with regard to potential crankshaft and/or web cracks as identified at the
Shoreham Station and provide a detailed discussion of your plans to perform
any ron-destructive testing (NDT) such as dye penetrant testing, ete., as
deemed appropriate to assure absence of cracks at these locations or at any
other locations where cracks may have been observed. Discuss schedules for
such testing. :

Response 11

Response to this question will be provided by August 1, 1985,

Question 12

Justify that the standby DGs at your plant are sufficiently reliable that
there will be reasonable assurance that the facility can operate without
undue risk to the health and safety of the public.

Your justification should include, but not be limited to thevfollowing:

(1) Quality assurance program conducted by you during procurement,
manufacturing, and receipt of your DGs.

(2) Your assessment of the TDI manufac turing procéss, inspection, and
quality assurance program conducted during manufacture of your DGs.

(3) Your assessment of TDI responsiveness to problems that have occurred

with your engines during installation and prelimdnarv operation
including assessment of TDI performance. »
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(1)

(5)

(6)

Comparison of your DGs with all other TDI emergency DG models now in
use or to be used in other nuclear generating stations (and other non-
nuclear facilities) to show that the conditions and/or failure modes
present at Shoreham will not occur at your plant and at other nuclear
plants; provide any supporting information that may be obtained from
non-nuclear installations. ’

Independent review or verification of any TDI design calculations for
critical components of ‘your DGs, and/or other means used to assure that
your DGs are designed to DEMA standards and applicable industry codes

-and standards.

Your overall assessment of the DGs at your plant with regard to TDI
system design operating experience to date, and system dependability,
availabilipy and reliability to warrant operation of your plant.

Resgonse 12

(1

TVA contract No. 76K61-86161 for the Bellefonte Nuclear Plant emergency
diesel generators was issued on October 1, 1975. TVA contract No.
77K61-820006 for the Hartsville and Phipps Bend Nuclear Plant generators
was issued on May 20, 1977. Quality assurance review and acceptance of
TDI quality assurance program for use on this contract was conducted on
April 8, 1977. The Bellefonte contract was issued before the existence
of a separate quality assurance program review group, but the same
program that was accepted for Hartsville/Phipps Bend was in use for
Bellefonte. :

An audit (78V-23) of TDI's quality assurance program for both contracts
was conducted July 18-20, 1978, with four deviations being identified.
These deviations concerned: (1) overdue audits of vendors listed on the
qualified suppliers list, (2) discrepancies between welder qualification.
dates and performance dates and out-of-date welder qualification, (3)
nonstamping and nondating of inspection operations, and (4) no procedure
for, nor implementation of, the collection, storage, and maintenance of
quality assurance records.

A full program audit (79V-38) plus follow-up to verify implementation of
corrective action to the four deviations identified during audit 78v-23
~was conducted September 11-14, 1979, with eight deviations being

identified. These eight deviations concern:

(1) Failure to document instructions for preparing and completing the
final inspection checklist and release form.

(2) Document control problems with the review before release and/or
- distribution of quality-related documents to the shop.

(3) Updating of the approved suppliers list and the inclusion of
service-type contractors on the list.




(4) Failure to sign hydrostatic test reports and lack of chemical
analysis review of crankshaft assemblies by quality control.

(5) Use of weld procedures on TVA work which had not yet been submitted
to TVA for approval. :

(6) Failure to correctly complete route sheets, inspection checklists,
corrective action on inspection reports, and final inspection
sheets. The requirement was for stamping and dating the acceptance
of items, : ’ : '

(7) A breakdown of the overall calibration system.

(B) Failure to document review of audits by appropriate managemént and
failure to process corrective action notices properly.

In addition, the audit team was unable to close Deviation Report Nos. 1
and 4 from the previous audit 78V-23. Also, Deviation Report No. 3 was
cancelled and incorporated into new Deviation Report No. 6 (increased
scope). Deviation Report No. 2 was closed.

Deviation Report Nos. 6 and 7 were considered significant conditions
affecting quality and were evaluated by TVA for reportability to the
NRC. However, these deviations were determined to be nonreportable.

TDI responded to the 10 total deviation reports on October 3, 1979. The
response was acceptable pending verification by reaudit. :

Audit 80V-37 was conducted August 25-28, 1980, with two new deviations
being identified. They concern: (1) a generic problem in the area of
documenting the review of data from various tests and (2) that a
breakdown in the vendor audit program had taken place.

Deviation Report Nos. 1 and 4 from audit 78V-23 and Deviation Report
Nos. 1, 4, 5, and 8 from audit 79V-38 were closed during this audit.
However, the audit team was unable to close Deviation Report Nos. 2, 3,
6, and 7 from audit 79V-38. TDI responded with proposed corrective
actions for the deviation reports remaining open. The proposed actions
were accepted pending verification of implementation.

Audit 81V-U47 was conducted December 1-3, 1981, with one new deviation
being identified. This concerned the failure to follow up and verify
corrective action to corrective action requests prepared by quality
assurance. This included the open TVA audit deviations.

Because of this, while improvement had been noted, none of the six‘open
deviation reports from audits 79V-38 and 80V-37 could be closed.

The new deviation from audit 81V-U47 was considered a significant

condition adverse to quality and was reported to the NRC in January 1982
‘with a final report to the NRC in March 1982.
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Proposed corrective action was received from TDI on January 20, 1982,
and was considered acceptable pending verification.

Audit 82V-43 which was to evaluate proposed corrective action on open
deviations was conducted June 8 and 9, 1982, with all seven deviations
being closed. At this point in the time, all diesel generators except
one had been fabricated and shipped.

Audit QDBVA-84-18 was conducted November 15-17, 1983, with emphasis on
the panel manufacturing shop (manufacture of control panels was still
underway), and six deviations were identified. These deviations
concerned : '

(1) " A configuration problem involving revision on drawings but failure
to incorporate changes on earlier panels (already shipped) or to
identify the shipped panels as needing modification.

(2) A lack of documented instructions and procedures describing the
method of operation for the panel shop.

(3) Panel shop test data was not being recorded nor was a list of
instruments used for testing being prepared.

(4) Traceability to the National Bureau of Standards for panel shop
test instruments was not being documented. Also, electronic
instruments found out of calibration during routine calibration
were not evaluated to assess impact on previously completed tests
using these instruments.

(5) The method of documenting discrepancies discovered during
assembly/test of panels was inconsistent,

(6) Changes to the initially qualified panel (seismic/category I) had
not been evaluated for_impact on the qualification test results.

Deviations 1, 3, and 6 were evaluated and subsequently reported to the
NRC in December 1983. '

TDI responded to the six audit deviation reports on January 12, 1984,
The proposed corrective action to Deviation Report Nos. 2 and 6 was
acceptable; the other responses were re jected. Following a telecon to
discuss additional proposed corrective action on March 8, 1984, it was
decided to schedule a verification visit for April 23, 1984, to evaluate
proposed corrective action rather than to evaluate their written
response and then schedule another visit.

This verification plus an additional TDI written response requested
during the audit resulted in these six deviation reports being closed.
The final report on these items to NRC Region II is due on August 2y,
1984, '
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N

(2)

(3)

)
(5)
(6)

As can be determined by a review of the above-mentioned discrepancies
identified during these audits of TDI, the quality assurance program was
implemented in a manner that only partially ensures proper operation of
the DGs in question. However, the surveillance performed by TVA quality
assurance auditors and quality engineering inspection personnel adds
confidence to the question of proper operation.

TDI's manufacturing process and quality control inspection of the engine
itself was excellent. However, TDI's concern for excellence did not
extend to off-engine auxiliary items. Some of the problems which
required resolution were:

(1) Jacket water coolers were rejected for unacceptable workmanship.
(2) Pipe spools were rejected with:questionable welds.
(3) Jacket water coolers were code stamped before test completion.

(4) Lube oil cooler hydrostatic test was rejected until épproved test
procedure was followed.

(5) Items were re jected which were not ready for inspection.
(6) Items were rejected for lack of complete shipping lists.

The TDI inspection and quality assurance programs were only marginally
acceptable during the life of both DG contracts. It is our opinion that
the main cause was the continuous turnover of quality assurance
personnel at TDI which led to a weakening of the department's ability to
obtain positive corrective action in a timely manner. Also, in too many
cases quality assurance acquiesced to the test engineering personnel's
belief that if required testing were successful then limited or no
quality assurance participation during manufacturing would be necessary.
Further, manpower was usually insufficient to adequately implement all
facets of the quality assurance program. - This resulted in quality
problems like those mentioned above to be more numerous than normally
encountered. However, to the best of our knowledge, all were resolved
satisfactorily.

Throughout the installation period of DGs, a TDI representative
participated in the supervision of installation activities and
coordinated the resolution of installation related problems. TDI
provided engineering support services, as required, to support the
installation activities. Our assessment of TDI's responsiveness to
problems encountered during installation of the DGs is that TDI was
cooperative in providing accurate resolutions to installation problems.
Documentation changes initiated by TDI site representatives have not
always been handled in a timely manner.

Response will be provided by August 1, 1985,
Response will be provided by August 1, 1985. .

Response will be provided by August 1, 1985.
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Question 13

Provide a tabulation of the number of times (including each date of
occurrence) voltage was lost at the emergency bus(es) requiring operation of
the DG(s) including a brief description of each incident. In the above
tabulation, also identify the loss of emergency bus voltage due to loss of
offsite power. .

Response 13

TVA is presently making monthly maintenance runs on the DGs. No emergency
buses are in service at this time.

Question 14

Shoreham has identified connecting rod bearing materials are not in
accordance with design specifications on their engines. This condition may
also exist on all other TDI diesels. Provide assurance that correct bearing
design and materials have been used in your engines. Should you find that
improper bearings have been used in your diesels, state how and when you
propose to correct this problem.

Response 14

Response will be provided December 1, 1984,

Question 15

Most of the piston skirts in the Shoreham diesels were cracked. Because of
a common cylinder design for all TDI diesels, it is presumed that this
condition potentially exists on all other TDI diesels. Discuss your plans,
including internal inspection or other means to determine the potential or
actual existence of such cracking. In your response, indicate whether the
design and materials are identical to those in the Shoreham units; if not,
identify differences. Identify any corrective actions you have taken to date
or plan to take.

The staff understands that TDI has a piston design modification to correct
the above problem. Are you aware of this and has TDI transmitted this
service information to you?

Response 15

Response will be provided by December 1, 1984,

Question 16

What maintenance and/or operating practices have you developed to assure
optimum reliability of your diesel generators at your plant?

-16-




Response 16

The maintenance operating instructions for our diesels at Bellefonte have not
yet been finalized. They are being developed using Delaval's recommendations
for maintenance and operation of engines of our type and application.

Question 17

What surveillance practices in addition to those required by plant technical
specifications have you instituted to assure optimum reliability of your
diesel generators at your plant?

Response 17

The surveillance requirements for our diesels at Bellefonte have not yet been
finalized. Surveillance practices in addition to those required by the plant
technical specifications will be based on TVA's experience with the diesel
generators at our other plants and the experience of other Delaval users.

-17-
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TENNESSEE VALLEY AUTHORITY

SPECIFICATION 2411
DIESEL mm-mmm EMERGENCY GENERATOR POWER PACKAGES
SELLEFONTE NUCLEAR PLANT UNITS 1 AND 2

. GENERAL PROVISIONS
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1. Requirement

a. Work covered by this specification comprises furnishing and
delivering four independent, self-contained, water-cooled, automatic-starting,
~ ddesel engine-driven, stationary electric generator power packages to be -
used to supply emergency power for four independent emergency buses in the
event of loss of preferred station power. ‘ ’ ‘

b: The term "power package" is defined as being one engine-
generator set mounted on one base complete with all auxilisriecs necesgsary
to zmzke it a self-sufiicient power source capable of deliveriag 7000-kw,
6900-volt, 3-phase, 60-Hz AC power for a continuous period of 8000 hours
per year to TVA's connections. o

' .

, ¢. The diesel engine-driven ggxierator power packages shall be
complete as specified herein and alsoc in accordance with the specifications
and drawings submitted by Contractor. B 4

d. Each unit shall be designed to minimize the danger of accidents
to operating and maintenance personnel. Manufacturer shall, prior to
shipment, verify that all electrical connections are tight and that circuits
are isolated, that onset piping connections are well made, and that
standard safety equipment is included and functions according to design.

a . e. TVA will install all the apparatus to be furnished hereunder,
A furnish all electric wiring and electric conduit required to connect
accessory equipment to building alternating-current distribution panels,
and motor control centers and/or switchgear. i

2. Service Conditions

a. Each power package shall be capable of an output of 7000 kw,
8750 kva at 0.8 power factor contimiously for a periocd of 8000 hours per
year. Each power package shall be capable of a 10 percent overload for a
period of 2 hours out of any 2h-hour period. Each power package shall be
sized to start, accept load, and drive continuously for at least 8000 hours
the loads listed in 2.c. The momentary voltage on starting any individual

.......g_@n..'.r'....'.'_s;...."..’f.'.-..._‘...___.: ke o L
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DEUAVAL

ALTERNATE COST ADJUSTMENT PROVISION

As an option to TVA, De Laval offers the following alternate.
to the COST ADJUSTMENT provision of TVA's Special Conditions:

For a total price addition to Item #l, Schedule of Prices,
of $§ 160,000. De lLaval agrees to maintain firm price on a
portion of the price bid for Item #1 assignable to the first
pair of engine-generators for Unit #l through the specified
delivery of April 1, 1977. That segment of the bid price

‘which is firm as described is $ 2,577,702. The remaining

segment of the price bid for Item #1 assignable to the first
pair of engine-generators which continues to -be subject to
adjustment in accordance with the COST ADJUSTMENT provismon
of the Spec1a1 Conditions is $ 1,010,000,

Further, and included in this option, De Laval agrees to
maintain firm price through November 1976 on a portion of the
price bid for Item #l assignable to the second pair of engine-
generators for Unit #2 for shipment in December 1977. That
segment of the bid price which is firm as described is

$ 2,577,702, Cost adjustment on this segment begins in Decem-
ber 1976 in accordance with the procedures described in the
COST ADJUSTMENT provision. The remaining segment of the price
bid for Item #l assignable to the second pair of engine-genera-
tors which continues to be subject to adjustment in accordance
with the COST ADJUSTMENT- provis;on of the Special Conditions
is § 1,010,000. :

The balance of the bid price for Item #l, or $ 190,056, is the

segment assigned to transportation charges, as reported on.
Page 6, and is not subject to the COST ADJUSTMENT provision.

- 6 (a) : .De Laval Turbine Inc.
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locd cxcept the energization of the 6900/480-voli transformers shall not
dron below 5175 volts at the package output terminals and shall return to
within 90 percent of rated voltage within 1 second.  Generator overvoltage
shell not exceed 110 percent,

b. Capacity at each power package a.s specified shall be a
minimum, and contractor shall furnish a standerd unit of the capacity :
specificd, or have a capacity greater tha.n but most near]y conforming to

capacity specified.

¢. The sequence of a.pplica.tion and magnitude of the loads to
be applied to0 each generator power package are as follows:

Time
of Application
, ' : after Diesel
Camponent Rated Load Start Signal .Remarks
480-Volt transformers Two at 1500 kva each#* Less than 1000-kva total
: : 10 seconds initial load
Makeup/high-pressure 900 hp ' 10 seconds 6600 volts
injection pump -
Essential raw Two at 1000 hp each 10 seconds 6500 volts
‘cooling water pumps _ '
Component ' 800 hp , ‘16 seconds 6600 volts
cooling pump. -
Auxiliary ‘ 650 hp ' 16 seconds €600 volts
feedwater pump
Reactor building 500 hp © 16 seconds 6600 volts
spray pump , .
Decay heat 700 hp ' 22 seconds 6600 volts
removal pump ' ) ‘ _
- Vital plant control ‘Two at 150 kva each . 22 seconds 480 volts
power ' - | : T
Miscellaneous - Approximately . . After Individually
480-volt 1loads 2000 hp total 60 seconds applied loads

Low-reactance generatcré specifically designed for nmuclear 'plant service
shall be specially designed for starting large induction motor.

*Note: Voltage drop may cxceed 30 percent for a duration of not more than

1 cycle during inrush to these transformers.

-2a
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‘and maintenance of the equipment, and for demonstrating that it complies |

. Tunning current at 0.9 efficiency, 0.85 power factor, and rated
borsepower, )
3. The Engineer :
' a, Wowk‘under these lpéciﬁcaﬁona shall be subject to approval
of the Manager of Engineering Design and Construction of IVA, hereinafter
thxrough

4. Drawings and Data to be Furnished by Contractor -

8. Within the time promised by Contractor in his bid, Contractor
shall furnish assembly and detail drawings, instructions, and cuts of the
work in such mmber and detail as necessary for installation, operation,
with requirements of the specifications.

b. Such drawings and data shall include but shall not be _ ‘

limited to the following:
(1) Foundation drawings of all parts sat imto or-coming
in contact with concrete, showing method of supporting. '
. and method of anchoring into concrete, including vertical
" and seilsmic anchor bolt and foundation loeds. _
(2) Detailed drawings of all parts connecting to or
related to equipment supplied by other manufacturers
or to equipment furnished by TVA,
(3) Control ana wiring diagrams.
(L) Flans, elevations, sections, and details of the units,
(5) Details of al1l parts of equipment which may require ' v
aijustnentcr&resub:jecttowear. AJ.so'dra\d.ngs‘ .
Showing methods of lubricating parts. -
(6) Complete parts 1ist including bearing replacement data.
(7) Complete installation and operating instructions.

(8) Records of tests..

N s




P

N Each print shall be identified by Contractor, prior to submission, with TVA
. contract number in addition to his standard identification. :

c. Contractor shall permit the Engineer to examine such of
Contractor's shop drawings as may be necessary to enable him to determine
the efficiency of Contractor's design. Contractor shall provide the
Engineerwithcopiasofauchofhia&signd:tsuwbemquiredb‘ythe
! Engineer for the purpose, _

. de One print and one reprodncib.l.e of each arawing, and four prints
) ; _ or one print and ome reproducible of each data sheet shall be submitted to

: the Engineer for approval and in such sequence that he will have all information
1 : necessary for checking. ‘ , .

e. Reproducibles shall be of such readable quality that will
microfilm to 35 mm and produce a clsarly readable print when blown back to _
50 percent of the size of original drawing. Reproducibles received that do
. not meet with this quality requirement will be returned for resubmittal and -
o tine required for such resubmission will not entitle Contractor to any
Y ) - extension of time for delivery. . :

i

f. All reproducibles must be submitted rolled (not folded) on
inside of 1-1/2-inch minimum inside diameter regular mailing tubes, or on
o outside of l-inch minimum outside diamater deweis, except for small sigzes
capable of being mailed unfolded in a suitable envelope with cardboard
! backing on both sides.

; ' " 8+ The Engineer will, within approximately 30 days after receipt
of prints of drawings for approval, forward one copy to Contractor marked
"App;roved, " "Approved with Correction as Notod," or "Returned for Correction.”

h. Contractor shall maie necessary corrections and revisions oa.

N : U drawings marked "Approved with Correction as Noted" and on drawings marked

— "Returned for Correciion,” and be shall within 20 days submit prints for
approvael in the same routine as before. Time required for such revision of
drawings and resubmission of prints shall not entitle Contractor to any

. extension of time, but the Engineer will examine and return such prints
within 30 days after receipt. After approval of drawings or data, Contractor
shall furnish thirteen completo sets of prints of all approved data sheets

o ot submitted as reproducibles and sixteen copies of maintenance and

) operating instructions. .

LI P C I PO VI

i. After print of any drawing hee been returned "Approved, "
L Contractor may release to his shop for production all the parts covered by
: . the approval. Any work done or material ordered by Contractor prior to
i _ receipt of drawings "Approved" or "Approved with Correction as Notsd" by the
) - Engineer shall be at Contractor's risk.
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J. Drawings shall be identified by serial mumbers and descriptive
titles indicating their application to contract and shall be gigned by a
responsidle representative of Contractor.

- k. Approval bytheEngineer'sha.llnaereliéve Contractor of the
responsibility for correctness of drawings furnished by Contractor nor for
their complience with the specification wnless 80 stated at time of approval.

1. If at any time befare completion of ‘the work, changes are made
necessitating revision of épproved drawings, Contractor shall mske such
revizions and proceed in same routine as for criginal approval.

5. Materials and Workmanship

. a. Materials used in the work shall be new and‘sha.].l be of kind,
camposition, and physicel Properties best adapted to their several purposes
in accordance with best engineering practice., '

b. Materials shall conform to the latest standards of IEEE, NEMA,
ANSI, ASTM, and ASME, or equal, wherever applicsble. The standards and
specifications ghall be the issue in effect oa date of invitation to bid.

d. Incidental fittings, fixtures, accessories, and supplies shall
be of approved manufacture and of standard first-grade quality,

e. Each part or component having the same part mmber shall be
campletely interchangeeble, without rework, with like parts or conponent. s,

6. Quality Assurance Program Requirements

2. The Contractor shall esteblish and maintein a written deseription
of his Quality Assurance Program in eccordance with the requirements and
guidelines of ANSI N45.2 and Appendix B to 10CFR Part 50 and shall apply all
requirements as appropriate toc the equipment being furnished. The
Contractor's Quality Assurance Manual shell be submitted to the Engineer
for approval. The Quality Assurance Program shall be made available at the
plant to the Engineer or his repregentatives: throughout the life of the
contrect. For eny off-skid riping components, Contractor's Quality
Assurance Progrem shall elso be in accordance with requirements of the
ASHE Bojler end Pressure. Vessel Code, Section III. :

b. The Contractor shall idehtif:r and pass on to his Suppllers.-all
eppliceble Quelity Assurance Progrem requirements., Appropriate holdpoints,
subject to approvel of the Engineer, shall be esteblished prior to fabrication.

¢. For handling nonconforming meterials or parts, refer to
appendix B of this specification. ’




7. Hork to be Done and Materiels to be Furnished by TVA and Others
a. Concrete foundations.

b. Erection.

‘¢. TClectric wiring beyond the terminals of electricsl eguipment
furnished hereunder.

. ..4e Field painting. - ..
. 8. Shop Assembly and Tests

a. Contractor shall esssemble and test each complete unit includ:l.ng
engine and-generator-together with subsystems and selected modifications.
Test progrem shell cover the following items:

N (1) Verify that all components are correctly installed
end interconnected.

(2). Verify that each subsystem is complete end functions
/ . according to design criteria.

(3) Individually test each protective device a.nd verify the
accuracy of instrumentation set points.

(4) COperste the unit at least three times, from O to 110 percent
of the contimious rated load starting at no lcad and~
increesing in increments of 33-1/3 percent., Check at each
lozd point for stable operation, fuel consumption, engine
performonce, and generator performance. The duration of
ezch test shall be long enocugh to stabilize emgine and
generator temperatures plus 1/2 hour.

P (5) Perform full load transient tests at each of the continuous
and 11C percent overloed ratings, at least three times each,
verifying that voltage and frequency transient
cheracteristics are within the requirements of this
specification.

(6) Start, load, and operate each engine-generator set at the
continumu rating continuously for a period of 72 hours.
Record engine and generator rea.dings on log sheets every
1/2 hour.

b. Contractor shall furnish TVA nine certified copies of results
of the tests celled for ebove,

9. Field Tests

* a. As soon &3 practicable after completion of the work under this
specification TVA will make, st its own expense, guch tests ag it deems
desireble to demonstrate compliance of the equipment with requirements of
these specifieations and specifications and guarentees of Comntractor.
Contrector will be permitted to have a representative present et all such

- tests.

-6
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10. Qualification Te sting

&. After tests outlined in section 8. and before shipment, each
power package shall be set up ready to operate and tested for reliability of
-starting and accepting lcad. Each test shall heve as its starting point
cold ambient conditions (standby conditions). The starting signal shall be
activated in a manner similar to an autcmatic start signal. The package
shall demonstrate its ability to function by engine gtarting and cbtaining
rated speed within 10 seconds and accepting a load of at leagt S0 percent of
the 2 hours ocut of 2h-hour ratﬂ.nglof tbe unit, attain stable operation
(stable operation is defined as 1 percent nominal speed and 15 percent
nominal voltage) within 30 seconds of sterting signal, and run for 2 hours.
This test shall be repeated 75 consecutive times without failure,

/b. A margin test shall be conducted on each power package to

‘demonstrate margin in excess of design requirements. This test shall be

conducted ag above except for the loading which shell be furnished before
testing. A preliminary ocutline of such a test i3 as follows: .

(1) Loading the unit to 6500-kw statie load and allow
transients to stabilize.

(2) Then sudden application of a 1300-hp motor and
attain stable operation.

This test shall be performed two times without failure.
2. Contractor shall furnish the Engineer three ccpies of lcogs or

graphs ot these tests indicating speed, or frequency, generator voltage,
engine and generator temperatures, and loed versus time. .

11. Painting

a. Each unit shé.ll be painted in accordance with Contractor's

' standard practice. - :

12. Tools

a. Contractor shall furnish ocne set of all. special tools required .
for maintenance of units. :

13. Marking

o a. All parts or units of assembly shall be marked or tagged with
piece marks. Marks shall be in accordeance with approved erection drawings,
shall be clearly legible, and so placed as to be readily visible when the
part 1s being erected in the field.

b. Connecting parts assembled in the shop shall, before dismantling
for shipment, be matchmarked to facilitate erection in the field. All parts
or assembly of parts or accessories shall also be so marked as to identify
them with this contract.

'
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~of continuous operation at the design loads specified for the peri

14, Preperation for Shipment

a. Contractor shall prepare all materials and articles for
shipment in such manner as to facilitate handling, to protect them from
damage in transit, and to prevent degradation while in storage before
installation., Alr receiver tanks shall be cleaned, purged by inert gas,
and sealed to prevent rusting. Boxes and cratss shall be marked and bave
a packing list enclosed showing the partz comtained therein,

b. All finighed surfaces shall be coated or otherwise protected
with an approved rust preventive., All screwed connectione shall be plugged

or capped.

¢. The engines shall be drained free of wator and prepared for -
storage for a period of at least 2 years. )

'd. The Comtractor shall furnish instructions for maintaining the
stored units including a written program of inspection procedures, :

- e. The Contractor shall furnish a written program of inspection
procedures to ba performed prior to unloading at the site for the purposs
of discovering shipping damage. Copies of this program shall be furnished

to the Engineer prior to shipping and copies shall be sttached to sech shipment.

DETAIIED REQUIREMENTS

15. General

a. Each diesel engine-driven generator set shall be a product
of a manufacturer regularly engaged in production of -equipment of the
nature called for by these specificetions. BEBach unit shall be capable '

specified without injurious heating, and shall operate without
noise or vibration. :

b. The diesel engine complete with accessories such as heat
exchangers, lubricating oil cooler, ¢il pump, oil sump, fuel day tank, fuel
and_lubrica¥ing oij filfers, turbochargers, fuel pumps, water pumps, end
the generator shall be mounted on a_common fabricated steel base plate of
W@&ﬁgﬂtg}ggm the units and maintain alignment

“shaft, complete with anchcr bolts that drop below concrete to allow .
skddding of the equipment in position. Anchor bolts must be in compliance
with the attached TVA drawing 83-C-40B0092574X1-1. Intake air filters >

8-




) : . 8llencers, exhaust .8ilencers, and starting air compressors shall be furnished

with proper supports or bases suitable for bolting to foundations. Controls
for engines and generators shall be mounted in appropriate cabinets or
cubicles and prewired to suitable terminal blocks for connecting TVA cables-
as required. .

C. AJ.‘I...rateting exposed components shall have suitable guard
covers designed to prevent accidental contact. Guards shall be of substantial
construction, securely fastened in Place, but removable for maintenance -
purposas, ' B

4. Each power package shell be capable of accelerating to rated
speed within 10 seconds, accepting rated load, and attaining stable operation
within 30 seconds after receipt of an autamatic start signal. .

e. Each generator shall be rated 6900 volts, 3 phase, 60 Hx and
shall be completa with excitation system, .

f. Temperature of the standby diesel-driven generator rooms could -
‘vary between O F in winter and L0 F in summer., Combustion air will be .
piped from outside the generator rocms and should not exceed 100 F., The
units will not normally be subjected to radiocactivity.

8. Engine-generator sets will be installed at elevation
629.0 feet above sea lavel, Design of engines shall take into consideration
such sudden drops in barometric pressure as would be experienced during a
tornado; and engines shall be required to continue running should they i
experience drops of 3 psi in 3 seconds, remain at low pressure for a duration
of 3 seconds, and recover to normal atmospheric pressure in anothor 3 seconds.

h. Units shall be capable of runming at 110 percent rated speed
witbhout injury,

16, nes -

a. Engine shall be a full diesel, 2- or L-etroke cycle, of
current dasign and manufacture.

b. Engine shall be designed for satisfactory operation on
commercial grade No. 2 fuel oil.

c. Full pressure lubrication shall be provided for all surfaces
requiring lubrication. .

d. Sultsble valves or other devices shall be provided for protection
against crankcase explosions, providing adequate means to minimize the hazard
to personnel and equipment.
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Lubricating oll filters shall be of the duplex-certridge type

- with mamual operation for lO-mioron service. Oil pump shall be driven from-

main enginae shaft,

- Fuel oll filters shall be of the duplex-cartridge type with

manual operation for 80-micron service.,

8.
mounting.

Intake air filter shall be oil bath or dry type for remote

An in-line air silencer shall also be furnished.,

Cy].tnders shall be cast individually or cast "en bloc."”

h.
If cast "en bloc,"” removable cylinder liners shall be provided.

i.
8ilencer for

and supports

furnished by TVA,
J.

k.
cha.rged with

1

m.
lubrication,

n.

shall be hydraulic and/or electric type.

Engine shall be equipped with a residential-type exhaust
outdoor service. Mounting brackets, flexible tubing, flanges,
shall be furnished for complete installation. Piping will be
Adepters for engine exhaust connectione shall be included,

Ratodépeedshumtbe}&{\’mrmwbebsstmhmm

BMBPshaLlnoteatcepd’Z?Opsistratedloadifengmaiambo-

aftercooling. J

Pizton speed shzil not exceed 1650 fpm.

Crankshaft shall be balanced and drilled for pressure

Speed governor shall be isochronous through load range and
Governor shall have provision fer

remote electrical switching to speed-droop mode, with field adjustable-

adjustable, speed-droop characteristic,

shall be for

Q.

Speed governor reversible motor

125-volt IC service and arranged for remote speed adjustment.

‘Governar control shall maintain the output frequency within

the following limits:

(1) Frequency drift. Withawconstan:tloadbetweenno
load and rated load, the change in regulated frequency
shall be within il/ft percent from rated,.

(2) Steady stste, Frequency comtrol shall be within
*1/h4 percent from rated when load is varied fram no
-load to rated load and all transients bave decayed,

(3) Transient frequency deviation shall not exceed 3 percent
upon adding or dropping 100 percant of rated load; the
frequency shall return te *1/4 percent of rated within
4 seconds with no more than one overshoot and one
undershoot.,

«10-
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(4) Frequency variations during steady-state conditiope shall
show a random nature (as opposed to cyclic variations).

: P. Engines shall conform to the recommeadations of the "Standard
Practices for Low and Medium Speed Ststionary Diesel and Gas Engines" of the
DEMA unless modified by this specificetiom. ,

by thermostats to ensure rapid starting. Heaters shall be rated 480 volts,
3 phase, with 120-volt, single-phase control. Heater starters will be furnished
by TVA, .

r. A thermocouple shall be installed at each cylinder exhaust port.
Control panel shall have a temperature indicator and selector switch to provide
measurements of exhaust temperature. ,

s. Engines shall have catwalks, if necessary, to provide access
for maintenance, ’ o

t. Contractor shall maintain within the continental area of the
United States a atock of replacement functioning parts and equipment suitable
for overnight shipment, with the exception of the crankshaft. .

17. Fuel System

' 2. Each unit shall have its own fuel System camplete with fuel oil
filters, fuel feed pumps, fuel tranafer pumnps, valves, etc., System fuel feed

pumps shall consist of one engine gear driven andlone 125 volt DC motor drivan_.i

b. A day tank having a capacity for L4 hours, or maximum allowable
storage permitted by NFPA, at full load shall be provided for each unit,

¢. Fuel feed pumps shall take suction from the day tank. Piping
between day tanks and engines shall be provided by Contractor.

. d. BEach day tank shall be equipped with two level switches
connected in parallel to start and stop two electric-motor-driven, skid-mounted
fuel transfer pumps to be furnished under this contract. Level switches shall
have three independent contacts for use on 125-volt DC circuit or 120-volt AC
circuit. -

e, Storage tanks and piping to transfer pumps will be supplied by
others.

f. Any necessary solenoid valves shall be provided, shall have
continuous duty coils for 125-volt DC gservice s and shall be equal to ASCO
bulletin HB8300C58 (Red Hat type).
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&. On-skid piping, fittings, and valves shall conform to the

| requirements of the Underwritera stmtocries, Inccrpore:eed, and ARSI -

Standard B3l.l, "Power Piping."”

: h., Off-skid piping end system components sha.ll conform to the
requirements of ASME Section ITI, Class 3. Boundary of code jurisdiction

‘shall be the first welded, screwed, or flanged piping connection.on the

skid.

18. Dlesel—k&ne Starting System

a, Each engine sha.llbeequippedwithtvoindcpmdautandrodundnnt
pnetmtic start:l.ng ay‘stm, complste with all valves, piping,.and controls

‘ 'b. Two receivers ghall be furnisked for each engu:e Each
receiver shall be of sufficient size to start the engine five times without
recharging. One receiver will serve as e standby for the other. Each receiver
shell be equipped with shutoff valves, pressure gauges, drain valves, safety
valves, and low-pressure alarm contacts for use on 125-volt IC circuit., All
valves shall be forged cerbon steel.

¢c. TIwo motor-driven air compressors sha.ll be supplied for each
power package. Each compressor shall be sized to recharge one receiver
in 30 minutes. Motors shall be 460 volts, 3 phase, 60 Hz. Motor starters
will be furnished by TVA,

d. Solenoid wvalves shall have contimious duty coils for 125-volt
IC service and shall be equel to ASCO bulletin HB8300C58 (Red Hat type).

e. Piping between major components will be suppliecd by TVA.

f. On-skid piping, fittings, and valves shall conform to the
requirements of ANSI Standard B3l.l,"Power Piping."

g. Off-skiad piping and syatem components, excluding compressors,
sha.ll conform to the requirements of ASME Section III, Class 3. Bov.mda:ry of
code jurisdiction shall be the first welded, scrmd, or flanged piping
connection on the gkid,

19. Engine Cooling Water System

a, A closed circuit cooling water system shall be furnished for
ea.chenginc to provide. coolingwa.ter for all necessary engine and engine

auxiliary coolers,

b, System shall include i:umps, heat exchangers, and all accessories.

~12-
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o ¢, Piping from the service water system to the heat exchanger
will be furnished by TVA. Service water requirements shall not exceed
1500 gpm ‘at 95 F.

d. Engine cooling water shall be circulated by a direct main
engine shaft-driven pump. Pump shaft shall be of stainless stael.

e. An expansion tank equipped with a float valve shall be furnished

'to provide a means for supplying makeup water.

f. Tubes in the heat exchangers shall be 304L stainless steel,
or approved equal. Tubes shall be 5/8-inch diameter, Heat exchangers
shall be the straight tube design with end covers removable, Desigh
Pressure for tubes and waterbox shall be not less than 200 psig. Heat
exchangers shall be designed for a service water temperature of 95 F.
Piping shall be arranged for service water through tubes, engine cooling
wvater through shell. .

: 8. On-skid piping, fittings, and valves shall conform to the
requirements of the Underwriters laboratories > Incorporated, and ANSI’
Standard B3l.l,"Power Piping." Skid-mounted heat exchangers. shall
conform to ASME Section VIII.

h, Off-skid piping and system components shall conform to the
requirements of ASME Section III, Class 3. Boundary of code Jurisdiction
shall be the first welded, screwed, or flanged piping comnection on *he skid.

20. Generators

S a. The generator shall be 6900 volts, 3 phase, 60 Hz, with not
higher than 0.8 power factor. The generator rating shall be sufficient
to accept and deliver the output of the prime mover to which it is
connected under all conditions of loading without exceeding the following
maximum temperature levels: . ..

Temperature lLevels Method of Measurement.
iemperature levels 2ethod of Measuremsnt.
Stator -1220 ¢ RTD

Field - =125 C Reaistance
Collector - 125 C Thermometer

The generator shall be designed to operate over the same ambisnt temperature
range as the prime mover. Stator and rotor insulation shall be class B. The
generator shall be capable of being operated at 110 percent of its 8000-hour
rating for a period of 2 hours out of any 24 hours of operation without
injurious heating, S .

~13-
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be The 3-phase winding shall be provided for wye connections
with a minirmum of three main and three neutral terminals brought ocut. Main
terminals shall have suitable provision for connecting the generator to the
generator breaker by means of cables furnished by others. Neutral terminals
shall be brought ocut separately at the generator and carried to the grounding -
‘equirment specified elsewhere. -

c. Short circuit requirements, telephone interference factors,.
overspeed requirements, and temperature rise of parts other than those
listed abgve shall meet the requirements of ANSI C50.

d. Insulation shall be provided so that all paths of circulastory -

shaft currents will be broken in two places.

e. Resistance-type tenpercture detectora (10 omms at 25 C) sha.ll
be proviced as follcwr

(1) Six in stator winding located in accordance with ARSI CSO.
(2) Two in each bearing.

f. Generator enclosure shall be of dripproof construction with
rodent screens over any air inlet or discharge openings. Generator shall
nreferably be cooled by air circulated within the generator enclosure by
means of fans mounted on *he generator shaft. Suitable wepghenhle filters
shall be provided for fiitering outside air. Ambient alir teuperature will
range fraom C to 110 F. Suitable thermostatically controlled space heaters,
for ocperation at 480 volts, 3 phase, 60 Hz, shall be provided as required
Tor cold weather protection and operation. Heater contactors will be
furnished oy TVA. .

2l1. Exciters

a. Eech generator shall be camplete with a static-type excitation
systen. The static-type excitation system shall be complete with its power
supply transformer, connections, air circuit breeker, bus, exciter cubicle,
voltage regulator, rectifiers, fuses, and all devices necessary to
autamatically control the generator during the loading cycle as defined
elsewhere in this specification. The minimum kilowatt rating shall be
in accordance with NEMA Publication MG 1-22.

22, Generatoi Control Panels

a. Each power package shall be furnished with a self-supporting,
metal-enclosed, floor-mounted control panel complete with floor and sills
including, but not limited to, voltage regulstor, excitation cubicle, and
generator neutral cubicle.

-1k



23. Volt_a.gg Re&tor

o a. Static excitation shall include an automatic voltage regulator
of the latest approved high-speed, continuous-acting dynamie type suitable
for use with the equipment for which it is intended. Regulator shall be
responsive to average 3-phase voltage. It shall be furnighed complete with
all necessary relays, contactors, and auxiliary devices.

b. Regulator shall function without hunting and shall be capable
of preventing abnormal changes in the voltage of the generator. It shall
control the voltage so as to increase the safe operating power limit, tend
to improve the stability of the gensrator, and minimize the effeots of
disturbances caused by load changes. X :

¢. The voltage-adjusting rhecstat shall be 125-volt IC motor-
operated type, mounted inside the excitation cubicle. Relays, contactors,
and other auxiliaries shall also be mounted in the excitation cubicle.

d. Voltage regulator shall include reactive-drop compensation,
‘minimum-excitation reactive limit » maximum excitation limiter with fixed
time delay, cross curreant campensation which may be remotely switched out
for independent operation at preset voltage, and accelsrating-torque boost
eircuit for improving stability during starting of motors.

24, Excitation Cubicls ' . ‘

a. Cubicles shall include but not be limited to the following
equipment supplied by Contractor: ' o :

(1) Manually operated air circuit breaker or fuses in the -
incoming AC power leads from excitation supply tranaformers
to provide a means of deenergizing the excitation equipment
for maintenance or for extended shutdown periods.

(2) Protection relays, fuses, etc., as needed.

(3) Electrically operated, fileld discharge device for main
field circuit, - :

(%) Indicating lights for indicating and locating rectifier
failure.

(5) At least two alarm contacte to initiate annunciation of

emergency and nonemergency troubles in the excitation
equipment, =

~15-
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(6) Excitation transformer and potential tmafm.

(7). Field flashing system ucmm cantrol and pu-ae-cuve
equipment.

(8) Main and control connections and wiring. Terminal blocks
for connsctions of TVA's cables shall he provided and
located where accessible and convenient to TVA's comduits.

b, Provision aball be made for connection of TVA's remote

instrumentation including generator field amperes, voltage, and tsmperature,
¥here circuits will not exceed 375 volts, tbese instrument commections may

" be made using 100-mv shunts and fused veltage taps. If circulits exceed

375 volts, inastrument circuits shall be isolated by direct-current
transducers (direct current and potential transformers) of sufficiemt burden
capacity to maintain 1/2 percent accuracy while operating with these three
instruments through 2000 feet of No. 10 AWG copper cabla.

25. Gensrator Neutral Cubicle

a. A nsutral cubicle for each generator consisting of a dry
distribution-type grounding transformer and resistor with necessary
terminals and comnections shall be furnishad., Transformer kva rating,
resistor ohms, and current rating shall require approval by TVA.

26. Gensrator Neutral Current Transformers

a. Two 1200:5-ampere current transformers with metering accuracy
shall be furnished in the neutral lead of each phase. Accuracy classification
shall be 0.3 at burdens BO.l, BO.S5, and Bl.0. Current transfcxmers to be '
mounted by the Contractor. )

27. Controls
a. Gensral

(1) Contractor shall furnish all controls necessary to permit
operation and testing of the diesel generators locally
within the diesel building exclusive of application of
loads. Contractor furnished controls shall psrmit local,
remote manual, and remote automatic control of the diesel
generators. Control equipment shall have the capability
of being autamatically transferred from manual to automatic
control and ready to accept load within 10 seconds after
reeeiving an automatic signal. Coatrol equipment shall
be designed to permit operating the diesel generators

- asynchronous and parallelad with the TVA system. Coutractor's

-16-
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control equipment shall have the necessary terminal - - -
switch contacts, relays, etc., tc allow paralleling T++7<
remcte comtrol readout and anmunciation equipment with 4:i..
furnished by Contractor. TVA remote equipment 1s ghowrn
on TVA drawing 2IWO720RT=1RO. Location of this equipme=+
may vary fram that shown but shall not affect the diesel
generator package. . ,

v b. St.a.rﬁigg controls

(1) Engine starting equipment shall be designed to accept a
remote starting signal in the form of an interruption
- .of a 125-volt DC comtrol eircuit. :

. (2) - Engine control equipment shall be designed to start and
stop the engine from a signal from a local control
. station or fram the main control roam. -

(3) A local switch at each unit shall be provided whicl wil.
cut out remote starting while the unit is being servicen.
A comtact of this switch shall be provided to operats tae
annunciator when switch is not in the autamatic staz:
" position. Each engine shall run until manually shut Sca_.

() Overcranking lockout with manual reset and two alarm
contacts shall be furnished. .

(5) Indicating lights and contacts for 1254volt DC service
shall be furnished to show:

(a) Ready for autamatic start but not running.
" (b) Cranking.
(¢) Running.
(8) Each engine control scheme shall be designed for autwmat:c
- reset for the next autcmatic start after the engine has
been stopped.

28. Protective Relaying Panel

a. Each generator set shall be supplied with a freestanding,.

"floor-moumnted, protective » relaying panel. Equipment mounted on this panel

shall include,.but not be limited to the protective devices, meters, and

meter switches shown on TVA drawing 2IMOT20-RT-1 as rart of the diesgel
e ) ,

generator set.
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29. ine Control Panel and nt

a. The engine control panel shall be a freestanding-vertical
type enclosed with access doars at rear of the panel. All pneumatic or
process connections shall terminate in bulkhead fittings at the sides or
top of panel. Electrical terminations for field wiring shall be at the
inside rear of panel. The electrical relay panel will be physically
located adjacent to the engine control panel.

(1)

(2)
(3)
(%)
(5)
(6)
(7)
(8)
(9)

- (10)
(1)
(12)

b. Panel shall include but nct be limited to the following

Anmmnciator panel (2k points).

. (&) Test switch.

‘(S) Reset switch.

(c) Alarm silence switch.

(d) Power on indicating lamp. .
Engine start switch.

Baginq stop switch.

Mode selector switch (AUTO - MAINTENANCE).

'Governor speed/load control switch (RAISE - NOR - LOWER).

Generator voltage zontrol switch (RAISE - NOR - LOWER). -
Alr campressor No. 1 control switch (MARUAL - OFF - “AUTO) .
Air campressor No. 2 control switch (MANUAL'_-VOFF - AUTO).
Fuel pump comtrol switch (RUN - AUTO).

Fuel transfer switch (MANUAL - OFF - AUTO).:

Cooling water valve Nc. 1 control switch (OPEN - CLOSE).

Cooling water valve No. 2 control switch (OPEN - CLOSE). -

30. Seismic Criteria

a. All equipment shall be designed to withstand and remain cperable
during and after a safe shutdown earthquake.

qualified as indicated in the attached design criteria B—Dc-20-22_.

b. The diesel generator imstellation is considered to be an active

camponent .

The equipment shall be seismically
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sea level.
motion at top of rock for the safe shutdown earthquake (SSE) are provided.
The Bellefonte diesel-generator building is a bedrock supported structure;
and pending verification by the final results of the building seismic
structural analysis, these spoctra are applicable to equipment located on
the base slab. Therefore, these spectra are to be considered guidelines

for equipment so located, and other elevations will require modifications
of these spectra as a function of building structural characteristics as
yet undefined. These spectra shall be used in conjunction with the attached
Design Criteria B-DC-20-22 > Design Criteria for Seismic Qualification of
Category I Fluid System Components and Electrical or Machanical Equipment,
in computing the reeulting seismic forces to the equipment and its anchors.

c. PFor purposes of seismic qualification, the equipment is .
be located in the diesel-generator building at elevation 629.0 feet above

Minimum design response spectra for harizontal and vertical

d. The excitation in each of the three major orthogonal

directions is considered to act simultanecusly, and their affect should be
combined by the RSS method. These forces may act in any direction; the
worst condition shall be used in design.

e. Streeses in supports and anchor bolts due to seismic loeds

shall be cambined with stresses dus to other live and dead loads and
operating loads. Allowable stress for this combination of loads shall be
based on 1.6 times the applicable AISC allowable stress.

f. Allowable shear on anchor bolts set in concrete shall be in

accordance with Table 25-G 'of the Urniform Building Code (Internszzticnal
Conference of Building Officials).

All eqxﬁment shall be so anchored or fastened that it would

8.
not be displaced if frictiom did not exist.

h. Contractor shall furnish caleculations or test data to show

compliance with the above as dictated by the documentation requirement of
attached Design Criteria B-DC-20-22,

i. Pipe connections

(1) Piping tank nozzles or penmetrations shall be designed
for the following loads as a minimum:

(a) The nozzle or penetration loads as defined in
figure 1.

(b) The attached pipe will be schedule 40 of like
size, unless otherwise specifiad. :

(c) The material yield stress is assumed to be 30,000 pai.

(2) Contractor 'shall provide support loads which reflect
thase nozzle/penetration loads.

«1Q=
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FPigure 1 (attached) illustratss the minimm nozzle/penetration

design loads and the maximum allowable pipe imposed loads and

presents the equations for calculating them. Note that the
bending moment is not calculated as a resultant, but as

a vector component which can be used as the allowable
moment existing concurrently in two bending axes.

~20-
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FIGURE 1 No. - 61-86181

MINIM@4 NOZZLE/PENETRATION DESICN LOADS
- MAXIMUM PIPE IMPOSED LOADS

2 WPR <y S v eacy

- AT 2% raPE

Minimum Mozzle Loads. Maximum Pipe Imposed Loads

The Axial or Lateral Forces Px, y, z shall be .OL - ;
times the force at yield in the pipe. _ P;,;;,g.Ol GJA
The Pending Mcment Mpy , shall be 0.070T times the M-by = 0.0707 Gyz ;
moment at yicld in the pipe. i ’ '

(Mye = 0.165..2) ;

The Torsional Mcment (Mty) shall be +that reQuired to Mt-xn 0.1 ﬁyJ = .2 6}‘;’.

PIyOYERERP B

produce a shear stress in the pipe well of 0.1 times Ry .
Lthe yirld stress of the pine matorial, -
Definitions ) ' . o L T o -

Px,y,z = Minimum design force on.nozzle*/penetration. ‘

= Maximum allowable pipe imposed lcad.

 Mby,z = Minimum design bending mcment on nozzle*/penetration.

= Maximum allowable pipe imposed bending moment :
(Note Mby = Mbzere assumed to occur sinultaneously.) -

Mt = Minimum design torsional moment on nozzle/penetration.

= Maximum allowable pipe imposed torsional moment.

A = Metal cross sectional area of _pipe‘.

Ao = Cross sectional area of pipe. . L o

J = Polar moment of inertia of plpe cross section = _‘h; (doh - dih)
P = Intcrnal design pressure. - 32

Ry = Outer pipe radius. . \ -' "l

z = Pipe scction modulus = Ifc . . .

Gy. .u Yield stress in pipe at operating temperature.

My = Resultant bending moment produced by Mby and Mbz.

" #The load given for P, shall be in addition to the internally induced pressuie
- load PAo, when evaluating the minimum deséfn axial nozzle load.

i
]
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. - APPENDIX B

.. 'REPAIRS AND NONCONFORMING MATERIALS = i -

thhen it is found that materfal, s part, or cquipment is not in accordance
with either the drawing or specification, the coantractor may either

scrap or repair the nonconforming item provided mo other contract provision
is violated. If the contractor elects to repair, the wmethod of repair

must be approved, by TIVA, prior to commencement of the repair. '

It shall be the responsibility of the contractor and his suppliers, if
.any, to report all nonconforming materials on a NONCONFORMANCE RCPORT.®
For subcontracts with manuiacturers or suppliers in which the responsi-
bility has not been stated, it shall be the responsibilicy of :he
contractor to report nonconforming items.

The originator of the NORCONFORMANCE REPORT is responsible for completing
all applicable sections of the form. The contractor is required to attach
“to the NOHCOMNFORIZANCE REPORT all descriptive information as may be
necesscry to clearly describe the nonconformance., The proposed disposi-
tion and/or corrective action of the NONCONFORMANCE REPORT shall include
supporting facts such as calculations, test results, or results of

other invcstigacions showing why the condition is tecnnically acceptabdble.
The NOUCONFORMANRCE REPORT shall be signed by a responsible representative
of the contractor przor to submittal. .
All NONCONTFTORMANCE RIPORTS are to be 1nxtia11y transmitted by the contractor
to the Chief Materials Engineer, TVA Inspection and Testing Branch. .

The contractor is responsible for assuring that all nonconforming
material, parts or equipment are properly marked or tagged, segregated
from conforn1ng items (if applicable), and that adequate records are
maintained to assure that further fzbrication, manufacturzng, or
processing is not performed pending fimal disposition.

The contractor is responsible for correction and recinspection of all ) -
nonconformances in accordance with TVA direction.

All of the above provisions apply equally éo any subcontracted item
provided hy aany supplier of the contractor; and it. shall be the
responsibility of the contractor to require and assure full compliance

from his suppliers to the above p*ovisions. . .
- . . . ) o .
7 Form No. 1CS548 . . .o N T
. _2?_



ST N Tt Ny g

- TENNESSCE VALLEY AUTHORITY
 INSPECTION AND TESTING BRANCH

TVA PROJECT
CONTRACT NO.
"PROJECT NO.

e et —tits e | 8 . = v o -

v——

(Company)

; KNOXV_I LVLE. TENNE SSEE 37902 - REPORT NO.
; . Component Part i -
1 - Drawing - . . Rev Specification - - Rev i
:i lnspection Date - Date TVA Inspector Notified How Notified :
’ Contractor . Date Contractor Notified ________ (When Initiated by TVA Inspecior) .
i Safaty Class Design Code . '
1 Nonconformance Verifiod by
A ) . (Name and Title)
1

-N?NCONFORMANCE DESCRIPTION:

{fnclude specifie details)

'PROPOSED DISPOSITION AND/OR CORRECTIVE ACTION:

(Describe method of inspection used 1o determine non conformance).

.
.

KX

Attachments included l )

(Contractor 10 subm
for approvai).

it proposed repair procedures, when apolicacks,

-

Attachments included | o

CONTRACTOR’S REQUEST:

UsaAslsI I

CONTRACTOR'S COMMENT:

Authorization Signaturo

Accept After Corrected | o

.
-

-

{Name) (Title) (Datc)

e wbeed o it e

TVA DISPOSITION:
TVA COMMENT:

.

- .

."I'VA, Design € ﬁgine.er

Approved | ] Aicjected :

TVA, Chief Tectmieal Engincer

TVA, Chicf Materials Eugineer

e s S D,

¢c:  Chiel, Technicnd Engincer
Chicf Matetiols Engineer

Nurna Datc -
Name Data ) )
© Namo Datwe ‘
Design Project Manager Purchasing Agent Contractur

Construction Project Manaqger {3)

TVA Inspector




o
Y
A .
A
X
iy
-
g
A A;l
;
T
I .
)
.
Fa

e
[

TENNESSER VALLEY AUTHORITY

_DIVISION OF ENGINEERING IRSIGN

BELIEFONTE NUCLEAR PIART

(1)

"No.

61- 86181



i
'1

A DT IRl e A am e e L

DALY

‘e

10 SCOPE

’

These crttorio provide direction and design information for establishing
data vhichveritw that safety related mechanical and electrical equip-
ment can meet performance requirements during and following a safe

-shutdown earthquake. These criteria may be used by equipment manu-
_ractm-ers to establish and substantiote performance claims and verify

equipment performance as pa.rt of an overa..‘l.l qualiﬁcation effort.

If there is a conflict between these criteria and the equipment
purchase or design specification,or applicable codes or standards,
those conflicts must be brought to the attention of TVA for appro-
priate resolution.

The seismic: qualification procedures presented herein are, in genersl,
consistent with the procedures established by IEEE Guide for Seismic
Qualification of Class IE Electrical Equipment for Nuclear Power
Generating Station, Standard 344-1971 (draft version Revision 3,
February 15, 1974). .

DEFINITIONS

The definitions in this section establish the meanings of words in

the context of their use in these criteria.

a. Active Component
A component such as a piece of mechanical equipment, component of
the .electrical supply sysf.em,-- or instrumentation and control equip-~
ment which performs or causes the performance of a mechanicsal
motion during the course of accomplishing a system safety function.

b. Agsembly

. Any iotegrated system complete with all appendages such as motors,

fana, racks, piping systems,; panels, or consoles vhich is supported
as a unit from a surface having a defined seismic metion. When
all the devices of a system are mounted on a support structure,
the unit becomes en assembly.

Note: These criteria, written primarily for assemblies, recognize
the necessity to qualify many items of equipment as inde-
pendent devices.
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B-DC-20-22

Safe Shutdown Earthquake (SSE)

That earthquake which produces the maximum vibretory ground motion
for which structures, systems, and components important to safety

- are designed to remain functional. ' )

These structures, systems, and componanta are those necessary to

assure: ‘ :

(1) the integrity of the reactor coolant pressure baundu-y

(2) the capability to shut down the reactor and maintain it in
& safe shutdown condition, or

(3) the capability to prevent or mitigate the consequences of
accidents vhich could result in potential offsite exposures

comporable to the guideline exposure of 10CFR Part 100.

Device : , '

Any motor, fan, valve, switch, relsy, sensor, etc., to be seimmi-

cally qualified which 15 not m:-torted directly from a surface

havi;_:g & defined seiamic motion.

Floor Accelaration , -

The acceleration of a particular building floor (or equipment
mounting) resulting from 'a. given earthquake motion applied to
the building., The maximum floor acceleration can be obtained
from the floor response spectrum as the response acceleration at

high frequency (33 Hz).
Ground Acceleration

The acceleration of the ground resulting fran 2 given earthquake

4 motion, . The maximms ground acceleration can be obtained from the

ground responsge spectrum as the response acceleration at bigh

’ freguency.

Ratural Frequency

The frequency or frequencies at vhich an elastic sgystem vibratss

under the action of forces inherent in the system itself, and in

<the absence of external impressed forces. Natural frequencies of
a8 system are defined by its own physical characteristics such as

geomstrical conﬁstmtion, mass distridbution, and stiffness.

e s = 0 © e s g e s e -
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Honactive Component

Those components, such as pumps, valves, heat exchangers, vessels,
filters, etc., that are not required to perform a mechanical
motion during the course of. accomplishing a system sa.rety ﬁmction.
Operating Basis Earthquake (OEE)

That earthqua.ke which produces the ma:d.mm vibratory ground motion
for wh:l.ch those features of the nuclear power generating station
necessary for continued overation without undue risl: to the health
and safety of the public are designed to remain mctional. This

- requirement will be assured by designing for shutdown of the
reactor and maintaining it in a safe shutdown condition following.
an OBE., In genera.l, the OBE reflecta a ground motion equel to
one-half that of the SSE.
Response Spectrum

A plot of the maximm response of a geries of single-dégree-of-
freedom systems of different natural frequencies to an excitation
time'hisﬁory. The damping value is expressed as a percent of
critical damping. These systems are considered to be rigidly
mounted on the surface of interest (i.e., on the ground for the
ground response spectrum or on the floor of a building for that
particular floor response spectrum) when that surface is subjected

/

to a given earthquake motion,

Rigid . .

Equipmenf. is considered rigid 1if it, at all points, follows the
motion of its foundation, without amplification or attenuation.
If all natural frequencies of the equipment are greater than

33 Hz, it may be considered rigid,

Seismic Category I

Those structures, systems, and components important to safety in
nuclear power plants which are designed to remain functional under
the effects of the SSE, including ASME Code Classes 1,2,and 3.
-Althouzh not included in the definition of Category I, those

1
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'portions of structuréa, systems, and cemponents whose continued
function is not required but whose failure could reduce the ,
functioning of any safety related plant feature to an unacceptable
safety level must bde seismically qualified ss required to ensure
thet an SSE would not cause such fnilnr.

m. Sine Beats

A continuous sinusoid of 1 frequency, ~mnlitude modulated by a
sinusoid’ of a lower frequency. As used in this document, the
emplitudes of the sinusoids represent seceleration and the

modulated frequency represents the frequcncy of the appl;ed
seismic stimalus.

Notc: DBeats arc uzually considernd ©o be the result of the
"sumsation of two zsimcoids of cliphlly difi'crent
frequencies vith the Ifrecuancy within the beats ag
the average of the two, and tho beot froovency as the

P differcence Le*"mﬂw tre two. llowever, as uvned her

- the sine beais mzy be an eplitude modulated >;nu901d

vith pauses betwecn the beats., (Sce Figure 2,0-1.)

Peak Ampiicude Beat Frequency

Tine Between Beats

Ascele-ction

~ S N — .
i, - 10 Cyelun (dwn\xun)

- One Test
Test Prcqncncj )

Figure 2.0-1. Sine Deat

e b A Ly e
‘
.
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SEISMIC QUALIFICATION PROCEDURE )

Seismdc qualification can be a.ccdmplishad. in various ways, two of
which are presented herein as being the moat common pi-esently used,
although other methods, if acceptable to TVA, may also be used. The
two metlroda are:

a. Predict the equipment performance by mathematical analysis.’

b. Test the equipment under simulated seismic conditions.

Each of the above, a combination of these, or otAher' methods acceptable
to TVA can be used to verify the ability of tha equipment to meet the
seismic qualification requirements. The choice will be based on the
practicality of the method for the type, size, shape, and complexity
of the equipment and the reliability of the conclusions. The docu-
mentation w:LJ.‘L clearly Justify the choice.

For Category I puma and valves, note additional seismic requirements

as specified in parsgreph %.1.1.3 and 4.1.2.3.

ANALYSIS v

The analysis method is not reccmmended for complex equipment which
cannot be modeled to correctly predict its response. If this qualifi-
cation spproach is chosen, the analysis is expected to be extensive
and to consider all items of a component or assemb];r.

3.1.1 Mathematical Model

Develop a mathematical model of the equipment, typically a multidegree-~
of-freedom, lumped-mass system with mass-free interconnections.,
Cther models acceptable to TVA may be used,

3.1.2 Dynamic Cheracteristics

"3,1.3

Determine the natural frequencies and mode shapes (l)lof the equip-
ment as it will be mounted in service.

Rizid Zquipment

If all the natural frecuencies of the equipment are grea:t:ér than
33-Hz, the equipment may be considered rigid and analyzed statically
as such, In this static ana.]ysis, the seismic forces on each

]'Numbers in pe*entheses refer to similarly mmbered references in the
bibliography.
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cauporient of the equipment are obtained by concentrating the mass

at the canter of gravity and multiplying the mass by the apprbpria.ta
maximm floor acceleretion. The seimmic stress will be added to
the equipment operating stresses and s detemina.tion then made of
the adequacy of the strength of ths equipment . -

If the equipment has no definita oriemtation, the excitation along
each of three mutcally perpendicular axes shall be aligned with
respect to the equipment so as to produce maximum loeding. The
excitation in each of the three exes ia considered to act simul-
taneously and their affect should be combined by the squ@re root of
the sum of the squares method

Dynamic Analysis v _

If the equipment cannot be analyzed by the criterion of 3.1.3, then
& dynamic a.na.hrsia must be performed if the analytical approach is
used. The equipment shall be modeled as discussed in 3.1.1 ¢n
sufficient detail, i.e., number of mass points, +0 ensur: aaequat‘e
representation. The mathematical model can be analyzed using modal
analysis techniques (2) or direct integration of the equations of
motion. The structural damping given in Table 3.1-1 should be used

in the analysis unless justification for other values can be provided

in the form of documented test data. A streas a.nalyais- is then

perfomed using the inertia forces or equivalent static loads obtained

from the dammic analysis for each mode.

For a modal analysis based on a Tesponse spectrum requirement, the

modal response accelerations can be taken directly from the spectrum.

The maximum spectrzl values within a *10 percant band of the calcu-
lated frequencies of the equipment will be used for camputstion of
modal évnamic':-e.sponsg inertial loading. The _tota.i seismic stress
is normally obtained by cambining the modal stresses by the square
Toot of the sum of the squares (RSS). The seismic stresses of
tlosaly spaced modes (pgriod within 10 pﬁrcent of the adjacant mode)

i




oy

- . R ) s .
. [ TINN el - S T S R N .. el
. YIRS P R AR A e L =e
dml‘_&m‘ [SIRCH N NP A i

e, il L

RTINS

L L VAP S Y- r N P TR

TOUR 5 SN AP S VSIS W S VI

PPN U RO PR

B-DC-20-22
7

ure to be combined by absoluts swwmatios. The resulting total is
treated as that of a pseudomode and 1g then to be combined with the
remaining modal stresses in a RSS manner. The seismic stresses will
be added to the equipment operating stresses and compsred with allow-
able stresgs ievels.

The excitation in eecch of the three major orthdgod#l directions is

considered to act simulteneously snd their offect should be combined
by the RSS method.

TA.BLE 3. l-l

DAMPING VALUTS(2)

(Percent of Criticul Daﬁping)

Operating Bocis Sefc Shutdowm

Structure or Component Earthauakel Earthousie
Eauipment and large diometer piping
systemsz, pive diameter greater . :
thon 12" 2 3
Emall. dismeter piping cyctems,
diameter .equal to or less than 12" h 2
Welded steel structures 2 L
Bolted steel structures L T
Presiressed concrete structures 2 5
Reinforced concrete structures L T

lIn the dynanic analysis of active component.s, these values should: also
be used for SSE.

2Includcs both materiald and structurnl'dnnving. If the piping system
conslsts ol only one or “wo spans with litile structnral damping, use
values for smoll diameter piping.
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3.1.5 Static Coefficient Anelysis

An alternate method of anclysis which allows e simpler technigue

in return for added congervatism is acceptablc. No detcrmination

of na.tura.l frequcncies is made but, rather, the responac of the
ecuipment is assumed to be the pcek of the appropriate response
spectrum at & conservative and Justifiable value of darping.

This respouse is then multiplied by a static coefficient of 1.5
which has been established from experience to take into eccount

the effects of both multifrequency excitation end multimode responsc.

In a static coefficient analysis, the seismic forces on each
component of the equipment are obtalned by concentrating its mass
at its center of gravity end multiplying it })y the aceelcration
obtained cbove. The siress analysis mey then be performed in a
normal manner,

Zouivment Confimuration , _

If the equipment has no definite orientstion, the worst possible
orientation will be considered. Further, equipment will be considered
to be in its operationsl configuration--charged with o1l in crankcases,
refrigerant in coils, water in heat exchangers, etc. The investi-
gatlion will ensure that the point of maximum stress has been
considered.

! 3.1.7 Analysis Reculis
’ The analysis will include evaluation of the effects ‘of the calculated
; ‘ stresses on mechanical strength, alignment (if criticpi to proper
} A operation), electrical performance (microphonics, contact bounce,
3! etc.), and nonintem:ption of function. Maximum displecements w:.lJ
‘; be computed and interference effeccts determined.
’ 3.2 TESTING

R R ONUU OSSR SN, SR A
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Seismic tests will be performed by sub,jecting cauipment to vibratory
motion which conservatively simulates 'thst to be se:n at the equipment
mounting during an earthquake. The dstails of the test procedures giwen
below conatitute the more common ones preaently in use, but do not
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preclude others if acceptable to TVA. The test program may be
based upon selectively testing a representative number of mechanical
components. according to type, load level, size, etc., on a prototype
basis.
3.2.1 Test Methods
The equ;pmznt will ve tested in such a manner as to demonstrate its
ability to perform its intended function, and sufficient monitoring
equipment~wiil be used to evaluate performance before, during, and
following the test. The equipment being tested will be mounted on
the vibration generator in a manner that simulates the intended.
service mounting. When qualification test requirements are
specified in the form of a response spectrum, it is required that
the response spectrum of the test input motion be shbwn to envelove
the reouired spectrum and that the peak input acceleration level is
equal to or greater than the zero period acceleration value of the
required spectrum. In the event there is no appropriate responsge
spectra, as iz the casze #or eguipment not mounted directly to a |
building floor (devices), the seismic loading shall be that which
results from inmput accelerations of 3 g horizontal and 3 g vertical.
3.2.1.1 Multiaxis vs single axis : :
The qualification tests should be performed with test input motion
applied in all three principal axes simultaneously. However,
alternative procedures are allowed. '

Single-axis tests are allowed if the equipment being tested can
be shown to respond independently in each of the. three orthogonal
axes. This is thélcase if the coupling is zero or very low. For
example, if a device is normally mounted on & vanel that amplifies
-motion in one direction, single-axis testing of the device may be
edequate; cr, if a device is restrained to motion in one direction,
the same may be used. Single-axis testing may also be used for
‘multiaxis coupled equipment if the input'accelezation level is
increased to account for the coupling.

!
l
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" inputs are preferred but if ;in-pme inputs are used (such as vith ' -
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If the above considerations do not apply, multiaxis festing
should be used. The minimum is biaxial testing with simaltaneous
inputs in a horizontal and the vertical axes. Independent random

ll

single frequency tests) four tests should be run. First, with the

inputs in pl.:ase;Ans'xt, with one input 180 degrees out of phase;

next, with the equipment rotated 90 degrees horizontally and the . |
inputs in phase; and, finally with the same equipment orientation
but with one input 180 degrees out of phase.

Multifrequency vs single frequency

Seismic axcitation generally has a broad frequency content.

Multifrequency vibration input motion should themfo_re be used for

seismic qualification. However, single frequency input, such as

sine beats, may be applicable provided one of the following

conditions is mat: .

a. When the seismic ground motion has been ﬁ.ltéred due to one
credominant =tructural mode, the resulting floor motion 'm'
consiast of one predominent fz'equency. This is characterized
by a sharp, narrow-band response spoctra. o :

b. When it can be demonstrated that the anticipated response of
the equijment is adequately represented by one mode.

c. The input has sufficient intensity and duration to excite |
all modes to the required magnitude, such that the teating . |
response spectra will envelope the corresponding response o, . |
spectra of the individual modes. ’ |

loratory test ' : . '

An exploratory vibration teat will be run prior to the full level

qualificaticn test. This exploratory test will be in the form of

2 single axis contimuous sweep frequency search using a sinusoidal

steady-state input at. the loweat poesible amplitude at which test

facilities are capable of dstermining resonance. - The search will

be performed in each prinicpal axis and will include a minimm

~
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‘of two eontinuous sweeps from 1 t5 35 to 1 Hz at a ﬁ-'equcncy
Sweep rate of no greater then 1 oi:tpve per minute (1-35-1 Hz).
All resonant frequencies of the equipment shall be recorded for
. testing per 3.2.1.5. Structural coupling data may also be obtained
- to provide justification for deviation from the multiaxis input -
o requirement., : : -
3.2.1.4 ‘Rigid ent | -
If no resonances are located within the range of frequencies
specified by paragraph 3.2.1.3, then single frequency testing is -
acceptable and will be performed at every cther 1/3 octave _
. frequency interval, i.e., s, 8, 13, 20, and 33 Hz. TIf known, the
; _ tests will also include resonant frequencies of the support ,
: ' ' structure as indicated by peaks in the applicable response spectra.
In any case, single frequency tests will be made at a ninimm of
" five frequencies. The equipment will be tested a ninimum of Two
times at each frequency. C
3.2.1.5 Flexible equipment - Test input descriptions
For the more general situation, where the equipment is found to
have resonant frequencies within the range specified by
paragraph 3.2.1.3, the equipment will be subjected to full
qualification test levels a minimm of two times. The qualifi.

- cation test methods must be established per paragraphs -3.2.1,
3.2.1.1, and 3.2.1.2. The types of test input motions are
described below. . ' ' '

a. - mltifrequency Tests -
When the seismic ground motion has not been strongly filtered,
the floor motion retains the broad-band characteristics. In
this case, multifrequency teating is applicable for quelifica-
tion. Specific input excitation to the shake table includes
*ime history, random, and pseudorandom or complex wave shapes.
Since so many variations of this type of test can be used for
input, the vendor or his teating contractor is required to
contact TVA for approval of hia shake table input.
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b. OSingle Frequency Tests

(1)

(2)

8ine beat test
A test at any frequancy will consist of the application

©f sine beats of maximm acceleration corfesponding to
that which the device is to he qualified. The sgine beats

consiat of a sinusoid at the frequency of interest and of
amplitude as shown in Figure 2.0-1. The maximum ampli-
tude corresponds to the maximum acceleration at which the
device is to be qualified. The duration of the beat will
be & minimm of 10 cycles ualess it can be shown that a

. lower mumber of cyclee is sufficient to axceed or aupli-

ci.te the response of the equipment at ths appropriate
location. The time of the pause between beats will be
long encugh to allow tha equipment to come to rest. A
minimum of five beats is required.

Contimious test A

A test at the frequency of interest will consist of the
application of a contimuous simisoidal motion corresponding

~ to the acceleration at which the device is to be qualifted
-for an appropriate length of time. A time duration will

be selectad which is conservatively consistent with the
uses for which the device ie being qualified. A time
duration of 20 to 30 seconde is commonly used.

N For single ﬁequency testing, the teat frequencies shall
be spaced no further than 1/3 octave apart throughout the
frequency rangs from 1 to 35 Hz. Any building Wnﬁes
indicated by pesaks in the response spectrum, and any
equipment resonancee noted. during exploratory teste within
1l to 35 Hz must also be included as test frequencies.
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C. Other Teats ) ,
If there are othar vidbration tests which consemtivaly
simulate the upected seimic service othu- than those

described abeve and equally acceptadble to ‘NA they may be
uled inatead of the ahove teats.

The proposed test methods and procedures must be submitted
to TVA for approval and/or comment with sufficient leed time

to incorporate changss, if required, without impacting test
schedules.

3.2.2 Devices

A practical problem arises in attempting to describe tests for
devices (relays, motore, sensors, etc.) as well as for complex
assemblies such as control panals. It iz reasonahle to agsgsume

that a device, ag an integral part of an assembly, can be subjected
to sedsmic tests while in an operating condition and its performance
monitored during the test; however, in *he case of cemplex panels,
such a test is not always practical. In such a situation, the
following alternate approach is recommended,

The indivldua.l devices are teated separately in an opera.ting
condition and the tegt levels recorded as the qualification levels
of the devices (see parsgraphs3.2.1 and 6.1). The panel, with
similar devices instelled but inoperative, ia vlbration tested to
dstermine 1f the panal respanse accelerations as measured by acceler-
ometers installed at the device attaclment locations are less than
the levels at which the devices were qualified. Note thet the Par-
Pose of installing the nonsperating devices is to assure that the

. panel has tae structursl characteristics it will have. when in use.

If the accelerstion levels at the device locationa ara found to be
leas than the levels to which the device hasg been qualified, then
the total assanbly may be conaidered qua.uﬁed Otherwise, eitier
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the panel must be redssigned to reduce the acceleration level at
the device locations and retested, or the devices must be requalified
to the higher levels.

3.2.3 Assemblies and Supvort Structures
2.3.1 Eoujpment test momiing

'An assembly or support structure (cquipment) Lo be tested will
be mounted cn the vibration generator in a manner that simulates
the intended service mounting., If {the equipnent is too larpge to
be So mounted, other means which similate the service mounting
will be used. Possible alternatives involve the use of a "zlip

- table" or "soft mounting" the eguipnient using flexible supports
with resonance outside the frequency band of .the test snd rizidly
connect the base of the ecuipment to the vibratisn generntor.
(S22 Figure 3.7~ ~1.) The vibratory notion will be epplied %o :lhe
equipment as describded in paragraph 3.2.1. :

Azsenbly
Under
. Test
Vibration Motion
S te——
| . © Ol
Generator . to e3
(= €2
ta e PSort” Mew xLJ’l .

T ///—/7////777///// e

Figure 3.2-1. Alternate Tdst Arrangement for Larce Equipment

" 3.2.3.2 Eguipment conficuration
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Support structures such as nir-cond¢tlon1n3 units, consoles,
racks, and panels containing devices tested as in paragraph 3.2
may be vibration tested without the devices being in operation if
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they are periermce tezend folloving Lhe vibruztion teat.
However, “hie cumponents will be in their operational configuration,
that is cherged Jith 0il in crankcos Ses, refrigerant in coils,
wnter in heat c“chnngers. The gorl is to quality fhe support
structur; ard to determine that at the cxpected frequeneies and
accelerations of the specified earth¢unkes, the support structure
does not arplify the forces beyond that level at which the devices
have alread: been proved e oocerrte (paragraph 3.2.2). Such
functionai monitoring as is practical will be done during the test,
3.2.3.3 Test procedure

The vibration tests of the os ssemblyr or support structure should

be performed og in paragroph 3.2.1 (o assure the structurel

integrity of the support structure wnd to determine the dynamic

chafacteri°tic3 of the assembly to the aspecified eerthquake, If

these response eccelerau10q~ cre equal to or less than the

accelcratlon levels to which ihe devices in the support structure )

heve alrecady becn successiully fonetionnlly testad, no additional ‘
work is needed. If not, eithor the ~tpport strunture decign mugt

be changed to rcduce the eimlified oseccelerations and the assembly

retested, or the devices rmust be recualified to the higher levels.,

L.0 FUNCTIONAL FEQUIRENEUTS, LOAD CONBTINATIONS, AND ALTOWARLE STRESS LEVELS

4.1 GENERAL
The program for the Jualificetion of Sgiumic Category I components
shall conservatively demonstrate that no loss of function shall result
either before, during, and/or after the occurrence of the combination
of events for which functionality must be assured. No loas of function
implies pressure boundary integrity, that the component will not be
caused to operate improperly, that components required to respond
actively will respond properly, ctc., as appropriate to the specific
equipment. In generel, operability assurance must be established during
and after the seismic event for active camponents. Pressure retaining
integrity and the absence of jmproper actions mist be demonstrated for
nonactive components. Proper functioning of all equipment must be
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assured prior to any seismic testing. A recommended progi-am to assure
functionality of specific componenta is provided herein. Alternate
means for spocific components may be utilized provided the progrem

is approved by TVA.

Functional Assurance Procedgres for' Pumps

This program specifically addresses procedures for qualifying the
mechanical portions of Category I m: such as the body which formsa
a fluid pressure boundary including the suction and discharge
nozzles and the shaft and sgeal retainers; the impeller assembly
including the blading, shaft,and bearings for active pumps; and
integral supports. Electric-drive motors for active pumps and
instrumentation, including alectrical devices which must ﬁmcﬂon
to cause the pump to accomplish its intended function, are discussed
aeparately in paragraph 3.2.2.

Functionality of pumps and mechanical components defined above is
demonstrated when the following conditions are satis<ied:
Hydrostatic teat
The fluid pressure boundary shall be hydrostatically tested in
the mamuifacturer's shop in accordance with applicable section of
ASME Boiler and Preasure Vessel Code, 1974 edition.
Lcnkgge test
The fluid pressure boundary shall be examined for leaks at all
‘Joints, connections, and regions of high stress such as around
dpenings or thickness transition sections while the pump is .
undergding a hydrostatic test or during performance testing.
Leakags rates pormitted in the design specification that are
exceeded shall be eliminated and the .component retested to
‘establish an observed leakege rate. The actual observed leakage
rats, if less than permitted, shall be documented and mede &
part of t.he acceptance documentation package for the component.



4,1.1.3

Seismic qualification

The functionality of a pump during and after a seismic event shall
be demonstrated by analysis, test, or a combination of hoth. The
seimmic.loading effects shall be that which is obtained from the
equipment response acceleration as dstsrmined from applicable
response spectra. In the event there is no appropriate regsponse
spactra, as ia ths case for equipment not mounted directly to o
building floor, the seismic loading shall be that which results
from input accelerations of 3 g horizontel and 3 g vertical. For |
Pipe supported pumps it must also be. demonstrated that the pump is
rigid, that is, its lowest natural frequency is greater than 33 Hz.
The procedurez for verifying the ability of the equipment to main-
tain its structural integrity and ops=rability during a ae:l.mic .
event are presented in section 3.

h 1.1.3.1 Fluid Pressure Boundary

k.1.1.3.2

For fluid pressure boundary components, including their nozzles,
the allm‘wable stress levels for the verious plant loading combi- ‘
nations are dafined in the ASME Boiler and Pressure Vessel Code,
Section III, Subsection NB-3400, 1974 edition for Class 1 pumps ;
and are presented in Table 4.1-1 for Clesa 2 and 3 pumps. The
seismic loads shall be combined with the normal operating loads
and the streasses calculated. Demonstrating that the allowable'
stress level ia not exceeded in the pressure boundary is partial
satisfaction of the functionality requirementas.

Impeller, Shaft, and Bearinge

The impeller, shaft, and bearings for active pumps must be
analyzed t0 determine their adequacy while operating with the
geismic loading effects applied in eddition to the applicable
operating loads including nozzle loads. Func'tgiona.l requirements
are partially demonstrated by a suitable analysis which conser-
vatively showe that:
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&. the streases in the shaft de not exceed the minimm yield
‘strength of the material used for ite construction,

b. the deflections of the shaft and/or impeller bledes will
not cause the impeller assembly to seize, and .

. tha bearing temperature ghall not attain limits which: may
allqw stressee in the bearing or bearing support to exceed
minimm yield strength levels or Jaopardize lubrication.

4.1.1.3.3 Pump Supporta

The combined stresses of the support structures should be within
the limita of ASME Section III, Subsection NF, Component Support
Structures, 1974 editicn, or othar comparabls stress limits.

An analysis or t=st must be accomplished which conservatively
demonistrates the structural integrity and/or functionality of
the equipment supports.

L, l 1.4 Performence testigg

The vendor shall demonstrate that the pump ia capable of maeting
all hydraulic requirements while opersting with flow at the total
developed head, minimum and maximum head, net positive suction head
(NPSH),and othesr parsmeters as specified in the equipment
apecification.

L.1.1.5 Doecumentation summary

h.l.e

A1l of the above requirements must be satisfied to demonstrete that
functionality can be assured for pumps. The vendor shall preaent
the documentation in a format that clearly shows that each consid-
erstion has been properly evaluated and teats have been valideted
by & designated representative for TVA. The analysis shsll be
included as a part of the cartified stress report for the assembly.
Functional Assurance Procedures for Valves
This progi-a'm ‘specifically addresses procedures for qualifying
mechanical portions of tha valve asgembly including the valve fluid-
Pressure boundary, the valve bonnet or yoke, the v_alva stem, and the
mechanicel portion of valve operators. Procedures for qQuallfying
cilectrical and instrumentation components which are depended upon
to cause the valve to accamplish its intended function are described

in puragrar. -.2.2.



4.1.2.1 Hydrostatic test

h.1.2.2

h.1.2.3

The valve pressure boundary shall be hydrostatically tested in the
manufacturer's shop in accordance with the applicable section of -

'ASME Boiler and Pressure Vessel Code, 197!& edition.

Leakge test
Valve seat leakage tests shall be in accordance with the require-

ments specitied in the design specification. Satisfying the

mindmm leakage rate constitutes partial nxlﬁllment of the valve
"unctionality requirements. The results of all required leskage

tests shall be properly documented and included as a psrt of the
ﬁmctionalit'y acceptance documentation package,

Seismic gualification : , _

The functionality of a valve during and after a seismic svent may

be demonstrated by an a.na.lysia or by a combination of analysis and
test. Valves shall be designed using either stress analyses or the
Pressure-temperature ra.ting requirements based upon design conditiona. -
An analysis of the extended structure shall be nerformed for static '
equivalent seismic loads applied at the center of gravity of the
extended structure.

The maximum stress limits sllowed ixi these analyses shall confirm
structural integrity and shall be the limits developed and accepted
by the ASME for the particular ASME Class of valve analysed., Where
streas levels are not specifically defined for the various loading
conditions, acceptable stress limits for ASME Class 2 and 3 valves
has been defined in Table 4.l-1l. These limita shall be applicable
to both active and nonactiva valves. Class 1 velves shall be
designed/analyzed per the rules of the ASME Boiler and Pressure
Vessel Code, Section III, Subsection NB-3500, 1974 edition.

Seismic qualification can be accompliahed in the following way
(aamnning a valve whose 1owest natural frequency exceedzs 33 Hz):
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Determine the seismic loading effects of the operator and yoke
agssembly using the appropriate acceleration values as deter-
mined from applicable responae spectra., In the mnt'thére

is no appropriate response spectre, as 1s the case for
equipment not mounted directly to a building floor, the geilsmic
loading shall be thet which regults from input accalerations
of 3 g horizontal and 3 g vertical. It must be dexonstrated
that the valve is rigid, that ia, its lowest natural frequency
is greater than 33 Hz. The procedures for verifying the
ability of tha equipment to maintain its structural integrity -
and operability during a seismic event are presented in
section 3.

Increase the calculated load in step a. by 10 percent.

With the valve mounted in a manner thet conservatively
represents the typicel plant installation, apply the load
determined in ntap b. at the cantar of gravity of the operator
in the direction of the weakest axis of the yoke. The design
Pressure of the valve shall be simultanecusly applied to the
valve during the static deflection tasts.

When specified in the design specification, representative
active valves may be required to demonstrate that they can
perform their required operation (fully open to fully cloaed,
etc.) within the specified operating time limits while
experiencing loeds associated with the applicable seismic
event. With the applied load aas defined above hald constant,
the valve shall then be operated. The valve must then
successfully perform its ective function within the specified
operating time limits. - '

/

Relief valves

The sbove requirements also pertain te relief valves. In addition,
if a relief valve ig tested to danonstraﬁe operabllity, a etatic
load equivalent to the seismic load determined sa in b.1.2.3.a.
shall be appliad to the top of the bonnet and the preasure shall
be increased until the valve mechanisin actuates. Successful
actuation within the deaign requirements of the valve ahall be
demonstr:zed,
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4.1,2,5 Documentation summary

h.z

4.3

All of the above applicable requirements must be satisfied to
demonstrate that functionality can be assured for valves.

| The vendor shall present the documentation in s suitable format for
checking which clearly shows that sach consideration has been
properly evaluated and tests have been validated by a designated
representative of TVA. The analysis shall be included as a part
of the éortiﬁed stress report for the assembly, :

mmmcmomm-ommmmmms-mm
STRESS LEVELS A

Selsmic stresses in these nonactive components will be interpreted as -
Primary stresses. Seismic stresses resulting from the earthqtiake
vhen combined with cther primary streases will not exceed applicable
code allowsble stresses. The increase permitted by codes for earth.
quake loading conditions will spply. Where applicable codes do not
sp2cifically cover earthquake loads or temporary overload conditions,
streases will be maintained within 120 rercent of coda allowable
8tresses.

EQUIFPMENT SUFFORTS . ACTIVE AND NONACTIVE

The combined stresaes of the. support structures should be within

the limits of ASME Section III, Subsection NF, Component Support
Structures, 1974 edition, or other comparable streas limits.

An analysis or test must be accomplished which conservatively demon-
gtrates the structursal integrity and/or functionality of the equipment

mrpports .




. TABIE b |
LOADING COMBEINATIONS AND ALLOWABIR STRESS IRVELS
FOR ASME CLASS 2 AND 3 VALVES AND PUMPS
(Fluid Pressure Boundary)

: Allowable Stress Limits
“Plant _

loading : ' " Active Valves and
Conditions _ Cases Active Pumps NonActive Valves and Pusps
_ ([ : : _ .
P+DHIAN - Primary | B, £1.08 Py £1.08
Normal . - J : (B, or P)+ P £158, (2, or P)+ P éA 1.5 8,
| M8, - Becondary S| P €8 P €8, | 5
¢ , ‘
MDA, 4P, - Primary P, £1.08 o By £ l1s8,
Upset - (BorB) 4R L1580 (Ror B)+R <1658, |
lﬂfsd*d - Becondary P, =8, | Fa €8, ‘ | t
Energency DV, HIHF, - Primry P, £118 R £ Lss
(P, orP)) + P, £ 1.65 8, (P, or ;) + P, < 180 8,
Secondary stresa not conaidered
. . . . : w
F - | .
aulted PDHAE, (P, - Primary P, £1.28 ‘Pm < 2.0 8, | R
(P,orP) + P £ 188 (Fyor ) + B, <2 s é;
8econdary stress not considered . RR
o | |
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Notes for Table 4.1-1:

D Doad weignt
B Seismic anchor displacement load due to 1/2 of the displacement range

d
‘of OBBE

Bi Inertia load reaulting from OBF
Bii Inertia load resulting from a SSE
F 3 Jet impingement or pipe impact loads whare applica.ble
1?1= Valve thruast lood:i.ng effecta
H Dynamic head or water hammer loading effects where applicable
L Live weignt of fluid handled
M Superimposed mechanical loads » mcluding nozzle 1osds
P Intexrnal (dssign) pressure
Pb Primary bendi.ng stresg. This strees 1s produced by pressure and

mechanical loads including inertia earthquake effects but exclud:!.ng
effects of discontinuitios and concentraticns.

P Secondary expansion stresgses which result from the constraint of
free end d.‘uphcement and the effects of anchor point motiona
reaulting from earthquakea. Considered are effects of discontinuities
but not local stress concentrations,

P Primary local membrane stress, the average stress acrosg any solid

section under consideration. Considers effects of discontinuities
but not concentrations. Produced by pressure and mechanical loads,
including inertia earthquake effects,

P Primary general membrane stresa, the average primary stresa acroas
the solid section under consideration. Excludes effects of
discontinuities and concentretions. Produced by presaure and
mechanical loads. - ‘

S Allowable stress range for expansion stresses per ASME, Section III,
1974 editiom, S = £ (1.25 Sc+025sh+
(Sh-P-D-L-M)) A

S Material allowable stress at room temperature from ASME, Section III,

1974 editiom.
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Thermal support displacement stresses
Material allowable stress at maxizum temperature from ASME,
Sectiom III, 197k edition.
' Safe shutdown earthquake
Thermal stresses
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5.0 DOCUMENTATION

5.1

The documentation for each §quipnent tyre will demonstrate that the
equipment meets the specified seiemic désign requizements in both per-
formance and structursl integrity. The seismic cpa.utication testing
or analysis is expected to be extensive and to encompass all iteme of a
component or assembly. The aim is to prevent a device such as a limit
switch on a valve operator from causing the malfunction of the operator
and velve, With this idsa in mind, the documentation of the qu&liﬁ.ca-
tion effort is also expected to be extensive and the guidelines for
such a presentation are given below.

The documentstion must include clearly defined failure critsria, func-
tional aa well as structural. Any deviation from nominal, whether or

not it constitutes a failure of the perticular item of equipment under
consideration, must be included in the documentation for evaluation by

) WAQ

ARALYTICAL DATA A

If proof of performance is obtained .by analytical means it will be pre-

gented in a step-by-step Iornn which is readily asuditable by parsons '
skilled in such analysis. A suggested format for such a presentation

is given below. ’ "

5.1.1 Scope

This section will identify the equipment, state the purpose or reasons
why the calculations were made, include a brief description of the
overall problem, and give the scope of the specific problema covered
by these calculations.

5.1.2 Summary of Results or Conclusions

5.1.3 Load Criteria and Assumptions

S.1.4 Streas, Deformation, and Stability Criteria and Assumptions

Thia aection will include a brief summary of the results obtained from
the calculations. A concise statement of the conclusions reached as
they relate to the stated purpose will alsc be included in this section.

This section will include the loads considered in the calculations.
and any assumptions made in converting the load critoria, t0- actual
loads used for calculations. '

This section will present the streas, deformation, and stability

limits used in the calculation and include a reference to the criteria

‘or code used in developing these limitg. Any assumptions made in

converiing inese criteria to actual stress, deformation, and/or

stabilityv limits will also be presented. ‘
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Msthod of M
In this section will be stated the methods of calculations used which

include the apalytical equnt;cnl and tbheir development from basio ' B
Principlss or suthoritative reference. Included also will be any

assmptions made as to boundary or initial conditions and any .

limitations on the applicability of the calculations performed.

If a camputer program is boing used, the documentation which

. establighes its va.].i.dity will be spocifically referenced. The

Atomic Energy Commission has issued guidelines for the accept-
ability of computer programs used in the analysis of mechanical
camponents and equipment. These guidelines are given belau.

‘5010501 M PXOogramn ds-m'iggion

.AnltofcmmthltvulbeusodinMcmdmtic
analyses toc determine mechanical loads asd deformaticns of Seismic
Category I structures, componentz and equipmsnt and the analysis to
determine stresses should be provided including a brief description
‘of each program and the extent of its qpplicatim.

5.1.5.2 Computer program reliability

The design control msasures as required by Appendix B, 1O0CFR
Part 50, 'Quality Assurance Criteria for Nuclear Power Plants
and Fuel Reproceasing Plants,” that will be employed to demonatrate
the applicability and validity of the a.bave' computer programs should
be described by any of the following critaria or procedures (or
other equivalent procedurez).
a&. The computer program is a recognized program in the public
domain, and has had sufficient history of use to justify
its applicability and validity without further demonstration.
The dated program version that will be used, the software or
operating system, and the computer hardware configuraticm
st be specifiod to be accepted by virtues of itz history of use,
b. The computer program solutions tc a aeries of teet problams, -
with accepted results, have been demonstrated to be aubstan-
tially identical to those obtained by a similar, independently
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written program in the public domain. The test problams
should be demonstratsd to be similar to or within the range
of applicability for the problams analyzed by the camputer
program to justify acceptance of the program.

c. The program solutions tc a series of test problams are
cublta.ntuuy identical to those obtainad by hand calculations
or from accepted experimental test or analytical results
published in tschnical literature. The test problams should
be demonstrated toc be similar toc the problems analyzed to
Justity uccoptancc of the progranm.

mssmrycmumofthonsulu obtaimdfraneach

computer program with either the results derived from a simiiar
program in tha public -dcma:u_x on a previously approved computer
program or results from the test probleme. Include typical
static and/or dynamic response loading, stresa, etc., comparisons

Preferably in graphical form.

5.1.6 Calculations
In this section will be presentsd the actual design cslculations and
any figures, aketches, or mathematical models. When actual calcu-
lations are being performed on a camputer, the mathematical model
used will be sketched showing all nodes and members identified the
same as in the computer input. When possible, loads, resultant
forces, moments, stresses, and deformations will also be Presented
on the model.

5.2 TEST DATA

If the functional operability of Seismic Category I fluid system
camponents and electrical or mechanical equipment is confirmed by
test the following informetion will be required..
5.2.1 Test Procedure - Required Prior tc Test .
The detailed test procedure shall be approved by TVA before the test
is performed. This teet procedure shall define:
a. The required environmental conditions.
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The required function tc be demonstrated by the test, i.e.,

. opsning or cloaing of contacts, operation of an amplifier or

cther analog device, or the ability of tho equimment tc maintain
a specified "state" during the teet.

The required data tc bo acquired during the test. 4

The tset procedure to bo used to demonstrate the function or
condition to be performed during the test.

The test data sheet and log sheet forme tc be used for recording
of data, (The proper monitoring and recarding of data on the
teat equipment during the test shall be part of the taet data.)
The extent of test report required to substantiate the purpose
of the teat.

A'.l'est Repaort

An spproved test report is required before Seismic Catogqry I
equipment can be received at the plant sita. The test report shall
contain: ' :

a,

b.

Ce

qa,

e,
L.

8.
h.

The title page which zhall include the name of the report, the
ooutractor's name, the test facility name, the name of the
company performing the tést, the TVA plant nams, the names of
the equipment being qualified, tha VA contract aumber, and

the test contract number;

the certification page signed by the test engineer of the ccmpuw ‘
perfarming the test, the responsible contractor engineer, the ‘
contracts report writer, ard a respansible officer of the
contractor's company (the test rdport shall alsc bo certified

by & registered professional engineer); '

& dafinition of each piece of teet equipment and its capability
including the manufacturer, equipment name, and serial number;
and a certification of the calibraticn and workability of each
Piece of tbe test equipment; -

any deviation from the test procedure;
tae teat results and conclusions;
the reduced test data;

|
tha test vrocedure; '
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i. the "raw" test data shall be completely titled, dated, and signed
by the data recorder, the contractor representative, and the

test inspector. The data shall contain sufficient information
80 that a third party can mudit the "raw" test data.
The above requirements shall not limit the extent of the teet report.

5.3 TVA DESIGN DATA

The equipment manufacturer will provide data regarding the support
locations, reactions, dimensims, etc., required for proper operations
and support of the equipment such that sppropriate interface require-
ments can be established between his equipment and TVA structure.

SEISMIC DESIGN DATA

Seismic design data are normally provided in the form of response

Accoler‘ation spectrum curves. If only the OBE response spectra are

Provided, the design values for the SSE will be taken aas twice the .
OBE response values. Seismic data for th§ ground or the building :
floor to which the squipment is attached will be used. Data for the .
floor above equipment supported by building walls, columns, etc., -

will be used. In the case of equirment which has a mmber of supports

for which different seiamic motion is specified, the most severe floor

response spectrum will be applied idenfica.l],y to all the supports.

The structural demping which should be used in analysis is given in

Table 3.1-1.

DEVICES

When qualified separate from the encloauré or support etructure,

devices will be qualified to the postulated acceleration at the

intended support location in the integrated assembly. In the absence

of such information, the device will be qualified for no less than the

following:

Acceleration input Horizontal 3.0 g
Vertical 3.0 g

Frequency range 1l to 35 Hz

N
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6.2 ASSEMBLIES ‘ .
Assemhlies will be qualified to the applicadble floor response spectrum.
The peak input acceleration level for assambly qualificetion tests will
be equal to or grester than the earthquake rigid response for the
cppropriate support (zero period acceleration of the applieable responae
spectrum).

i 7.0 BIBLIOGRAPHY .

: 1. Riggs, J. M., Introduction to Structural Dynamics, McGraw-Hill,

’ 1964, | ,

, 2. Regulatory Guide 1.61, Damping Values for Seismic Design of Nuclear

’ Power Plants, U.S. Atomic Energy Commission, Directorate of
Regulatery Standards, October 1973.
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Address al) communications escest imveices 0 - o> °7 m-uuuu-guunzu 1220 132 E
TENNESSEE VALLEY AUTHORITY Camtract
DIVISION OF PURCMASING Sete o7 Comtsy Cado o8 LS - 1T 73T = 1 k,
Chattancoga, Tasnexsss 37401 Vesider Cado - Gues e _Dacsmhar 11, 1978 E
Tetephone 615-755-3011 Byt Cute N S N P gty .
Telex 55-8417 ‘ Commomnycote_  SIYSF ] POTiormanse Dote B
| rem—y— a3
CHANGE OF CONTRACT — 4 L g
A Project ¢
y Oaits 1 end 2 Z
T To Vendor Reference No. .
4 g >
. \‘ -
" o Belaval Turbime, Ime. DMERGENCY DIXSKL XNCIRE-DRIVER “
s 3379 Peachtree Boed, EX. GEEXRATORS i
MR Atlants, GA 30326 :
-.}'\‘ 1 ’ b
S 1 . o
. } . . S~ K
L w  791226F0115 ) ¢
‘m\ " C. ) ) 3
S0 A One omly flyuheel resmer Lomp Sam : $1,400.00
S T o '
i, -
CBRE R - ~ :
'*‘i‘" *Performanca date = This change ocaly ship Bovember 2, 1979. -
T o | :
o3 ; '
X
' %‘3{;3’, - 1n accordance with A. T. Olsson's letter to J. Marcel Andersoce :
Row . dated November 2, 1979 s
*ﬂ-" .x ‘ t
EF - :
SO Paymeat for- this changs cmly shall be due end pasyable in full :
MR- .‘Q 80 wore than 30 days after receipt of correct invoice at the .
e o sccounting office. .
- v .
[ ] > .
S o :
N ‘ L
i;j?-_;:_ = FILMED FRO{;A C%EE;'; - :
E:n s .;._: AVAILABL '

(Rafer to C. A. Chandley's memo to J. M. Anderscn dated secember 6, 1979.)

MMWMWMJMMWMEV.JWJM”«# shell opply. .
E .
. TENNESSEE VALLEY AUTHORITY : -
Dahnke 6 ,
Provious Tou! ¢6,879,711.12 13 ) Division of Purchasing .
Sherrod :
CometTos!  06,881,111.12  Spece s / o .
. — Purcamsing Agu
\‘,MEDS. E4837 C-K ' i (61) J. Marcel Aaderson/dg
TvK 396 (09 3-77) CONTRACT MUMBER mwst be shows o 3il i <3, packages, shigping Papers snd Corvespendence.
A ). Comtrecter 3. Cemtract File S, Acceumtios O T A o
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. Address all communications except invoices to
1 % ENNESSEE VALLEY AUTHORITY
‘j DIVISION OF PURCHASING ~~.-.
4 4 Chattanooga, Tennessee 37401
A .7, Telephone 615-755-3011 .
R . Telex 558417

- ~HANGE OF CONTRACT
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: anious Total “,879, .
T t6,879,T1122

Dahmke -6
m

Sherrod
Specs 9

~006-8 %0 HLATH

0 nSIZRFILE

Ah &her terms and conditions of ‘ﬂ.te original contrsct and previous changes of coniract (if any), shall apply.

TENNESSEE VALLEY AUTHORITY
Division of Purchasing

o '-'"’;" T~
By .. :
(61) J. Marcel Anderece,

Purchasing Agent

]
s . TVA 394 (DR-3-77)

Cog bmme

. 5. Accounting Office
6. Consignee .

CONTRACT NUMBER must be shown on all lnvoics. packages, shipping papers and correspondence.

3 Cantract File o
Purchasmgkﬂle

7. Requisitioner
8. Requisitioner
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;’.'M:!res.s.’;n communications except invoices .to. @ - & ‘.:':‘ ‘.I.’._ . ..T,,-,(R,ﬁé beé}?ﬂ,%p L’ | 5 1 1
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TENNESSEE VALLEY AUTHORITY rsp— : Chanee
DIVISION OF PURCHASING State or Country Code No. 76x61-86181 fo.
Chattanooga, Tennessee 37401 Yendor Code —_— crange Date  ApTil 24, 1979
Telephone 615-755-3011 Buying Code ‘ L A e §a ., | Crange Amoume s _1,662.52 L
Telex 55-8417 : Commedity Codé SOSE - .- | Performance Date
Accoont Number L [Lad 139 ) ! ! J

CHANGE OF CONTRACT

Project __ Bellfonte Buclear Plant

4 . : ~ Units 1 and 2
: Jo : A Vendor Refsrence No.
- | | ~ | |
'| pelaval Turbine, Inc. : : . :

3373 Pef‘ﬁm Boad, HE. : EMERGENCY DIESEL ENGCIKE=-DRIVEN
, GENERATORS

Add

Sexvices of generator mantvfacturesr's representative,

including expenses, to repair damage to BARGrator. .

Bepairs were completed February 1, 1978. . Luap Sum $1,542.52

In accordmuce with P. B. Ricci's tolex dated
January 26, 1978, and Delaval's iovoice
. Ro. 2770) dated Hovember 7, 1978.

(Bafer to Walter Dahnke's wemo to J. Marcel Aadaa_oa'dated April 19, 1979.)

- All other terms and conditions of the originel contract and privious changes of contract (if any), shall apply.
' TENNESSEE VALLEY AUTHORITY’

, Dabnke
Previous Total 4% _876,350.60 .IB ‘ : . | Divlslonj of Put.thasinz L )
Correct Total “’ ’993012 Specl 9 : O '.v,"' S TS, s r 7
Py o | (61) 3. parcal dndernca/dg
. TVA 394 (D”3-77) . CONTRACT NUMBER must be shown on all invoices, packages, shipping papers and correspa m;!“ " *"i)
: LY O Dfacd A sl

- 1. Conatractor . 3. Contract File ’ 8 Arrnuntine Offies - 7 Ranuicitianar
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ATTN: nn.fa7q ANDERSC: NUCLEAR PROCUREMENT ~ . =~ . - EEETE

'PDELAVAL SERVICE REPRESENTAT IVE nzpoars DAMAGE TO - 3

. OBTAIN SERVECES 0? GENERATOR !ANUFACTURER XN YOUR BEI‘IALF
...FOR REPAIR? R o et -

: l; GENERATOR ROTOR BY YOUR GONTRACTOR. DO YOU WISH DELAVAL TO . ,3:'1.f.Af/'
.
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ENGINE iieD :

‘9'5'{%]0:::5

COMPRESSOR DIVISION SEND REMITTANCE TO:

. % §50-85TH AVENUE P.O. BOX 360433M

e ‘ P.0.BOX 2161 PITTSBURGH, PA 15251

G 4 frarsamerea Compamy OAKLAND, CALIFORNIA 94621
: cvﬁt.on . P.0O. No. Our Order No. Date Entered Shipping Date- WIT Code |No. inv. - | Invoice No.
Xe mLASON S«2=-375 1/26-78 ' & 7 /‘?, 7/
 Req./8r. COdo invoice Date 4
‘ a . 7R - 378
48 TENNESSEE VALLEY AUTHORITY (Acct. No.) Dats Shipped
19 DIVISION OF PURCHASING ‘
'o _ CHATTANOCGA = TERN. 37401 Carier
T :
'0
‘a Bill of Lading No.
- Product . '
P s.1.C.
.';T Territory.
-0 « Spiit Totat Weight
Markings State —
i ] Bmom NUCLEAR m Rsnegotiablo Shipping Tag No.

%ooa.

Saies Tax Inmle No. or Tax Code

SERVICE

Terme
NET 20 DAYS

Routing Request

1_] Domestic Package

D Air Domestic Package D Domestic Box D Export D'Government—See Below

-.'{Pa Shipments

!

DSRVe16=4 675080-083

Engine Model and Serial Number

Government Inspection

oAl

Standards Act. es amended, and of reguiations and ordors of the United States Department of Labor issued under Section 14.thereof.

Box : o
. No . rd. ) ]
Item Qty. Part Number and Description Wt Unit Price Bal. Ship. Amount
: ' .TO INVCICE POR SERVICES OF GENERATOR
1 MANUTPACTTRER 'S REPRESENTATIVE AND
: MATERTALS REQUIRED FOR REPAIR OF ROTOR
; POLE WASEER DAMAGE -
: | GERERATOR S/N 175105 S2
: 1 1 E.P. PORTEC IRVOICK £7803C21 $1,642,52
[ ’ '
§
,; IN ACCORDANCE WITH surrcx"mc
i DOCUMENTS ATTACHED: .
3 i TPTAL AMCUNT DUE THIS INVOQICE - 51.842.52
-
4
3:]. \\'T;\i
. 8 Ca A.L‘o:'.—z"‘
. t.ﬁé:ﬂ -_. g RS > . -!
et e b4
®
; "-.- -q.\a
, \IRCE
R 39

We hsreby cermy that these goods were produced. in compliance with ell appiicable requirements of Sections 6, 7, and 12 of the Fair Labor’

. -
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. s~ T ElectricProducts Di ¢ 3n - : -
170 07 1725 Clarkstans Hoewd, Clevall's: S 0hw 44112 Y A ORPADT Q
3. .- . Telephone: (216} 4811500, Twx: Aw-iz1-8224 ‘ . ' .

Y wvoicE NO.

NUMSER Of PACRAGES b)) Tm«:s DATE

e . DatE Sreeed - GROSS WEIGHT

( gzgme™ | 3-7-78 | 78c30m1

4 SERVICE TRIP TO 0 |
{ | s VIA | 'S«u.zc_ /‘3/,18

-6 TVA BELLEFONTC NUCLEAR PLART-™> *=o™~

SCOTTSBORO, ALA, PLEASE MAIL REMITTANCE TO:
1 PORTEC INC.
p ELECTRIC PROOUCTS Div.
* : . P.O. BOX 92949 S .
, 8, DETAVAL TIGINE DIV. " CLEVELAND, DWIC 44101
[ .. 8§° BOX 2273
{ CARLARD, CA 01&61& P PAGE 1 OF 2 PAGES
t . - . . /"f ‘.
_ ' e, OuER HO. BATE CGSTOMER CODE SAES SOoE
; . 4265 _-B1575 c2:22:78| 04150 5 1
,g { F. c B. CLEVELAND ROUTING TERMS: NET 30 DAYS—nD ZAS~ DISC.
s VIA SERVICE TRIP e
: rdl [TEM/DESCRIPTION S OTY. UNIT PRICE | AMOUKT
¥ . -
b ' SERVICE P..PR""‘""I’I'ATI‘?: REPAIR ROTOR \
f LE ~ WAS:iZR DAMAGE TO SOF ...7,,10;52 |- K
TRAVIL TMz 0 T ° -
; /20/72 7.5 ESURS £320.00/:221 §
; - {2/2/78 6.0 HOUGRS 630.CC/5R
2/2/78 2.0 HCURS 845 ,00/1iR
TIME ON EITE
Y/30/73 .5 ROURS @3° OO/..n 15.00
1/35/78 3.0 HOUX G45. CO/:L:’ 135.20
1/31/73 T.5 LOUXS “&3s.00/R 225.C8
2/1/7::’: €.0 HOURS €30, 00/:1R 230,00
: 2/2/73 2.0 HOURS 830,00/1:R £0.¢0
B . AIR TRAVIL
1/30/78 CLEVTFLAND-CIAT. , ' 67.00
: ‘ 2/2/78 ATLANTA-CLEVILARD : : - 72.00

PLEASE PAY \.
/ THIS AMOUNT ——

SHASR AEFRLEANTS Twa! WTw O hg OF g ashras Lo O mg SEW-
CES COVERID OY Pal BwOICL 1T mad FLY COMMED W Tl Fam ASOR STAEBAMDS ACT OF ‘038, A AtaDES.

COLLECTION CCPY

; 1 et g e — - s e

1 -

g@

{ - -

| - RECE! |

j RECEIVED oc VED .
e | OCT 17 1978 il




: L...“';xc. coL . INVOICE

&l ‘n.’..s\.;..

Electric Products Division o .
3725 Clarbkstone Ruod. Clevelsnd, Ohio 43112 .
" ‘Telephooe: (216} 38 -15U0. Twx: K1U-523-8223

{ DATE SHPPED GROSS WEIGHT NUMEER OF PACKAGES . L S INVOICE DATE Y WVOICE N8O

< S S | 3-7-78 | 7803c21

. s VIA SERVICE TRIP TO
¥, TVA BCLLEFONTE NUCLEAR PLAKE:fs srow

- * BCOTTSBORO, ALA. |
: . ' PLEASE MAIL REMITTANCE TO:

- PORTEC INC.

ELECTRIC PRODUCTS DIV
" P.O. SOX 92949 S ’

DELAVAL ERGINE DIV. CLEVELAND. OWIO 44101

- e
£ BOX 2273 A _ _
QAXLALD, CA 94614 : . PAGE 2 OF 2 PAGES
Ve ' TERC ' TUETS5UTR OADLA WO, EuSTSuck oo SATTISET
| 4=2605 ‘ 81575 _ 02! 22 78 | o~153 E] 5 z
{ F. C. & T EVELAND , ROUTING TERMS. MET 32 SATS—aZ 2ASem ST
\ VIA SEFVICE TRIP |
(- ITEM/OESCRIFTION ¢ QTY. | UNIT PRICE ~MOUNT
o . ' .
i - HOTEL 3 NIGITS ' ~ 1 @20.14% $ 6C.52
. CAR RENTAL ' ' 173.22
. - | SUBSICTIICE ) , : - T3.51
. | 3UPPLIES: SAW BLADES, EPCXI, MAT'L ’ : L5,76
i ' MISC: FARXING, T=L. InUIuJ:‘.I & MILEAGE P... SOKZL AUTO , 22,61
: $1,5%2.52
A‘v!
SALER GUERESINTY THa? Wi © e or nw eavcizs e, o'v-l.u-' PLEASE PAY . P
S5 COVERID BY mad SWOICL W ®ag SwLi? COMMALS WNe Tl fam LASOR Slemnangs ACT OF Y634, A3 A0S THIS AMOUNT ‘1,0-’42.52
COLLECTION COPY
, - -
| ‘ ’ -
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_ Pl . . T N ‘? /
Send Checi 10 ) ———e ..___:I? O.U( (" e Perlod Covered / /_Jt ,//" ¢ /? 78
y ' ‘ TRAVEL EXPENSE-OUT OF TOWN T

ol . : Sustnone
fvA 36.0-# EFoNTE reonspor. Tetat e | el OTHER EXPENSES INCLUDING
; Miisega ~Dﬂ'|.°l| Mealy |0l.. taponse Merlingy lOCAl 'RANSPO“'A"ON _]o[A'u
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cerlify thot the expenses delalled obove were Incurred for the Checked: %/ 7 ()-

nefit of PORTEL. Inc, o /5
,n.“.,?m( /// ///,41 /«L~ - A.,,;,,;ear’;{” /s
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NOTE ¢ Customei Is'llablo for ol packing and driving vielations and st turn in ot parking sunmonses with

b T - 48,8 (3/77)

i neatidug..

o Custemar must oemm all accicheniy and complum a Woatr accrdescs cnponrd,

._)D

—ov.

‘L OVELL FIELD

1101 AIRPORT RD.
CHATTANOOGA. TN. 37421
PHONE (615) 892-0933

FOR EMERGENCY ROAD SERVICE.
CALL COLLECT (615) 892-0933

'\ﬂ~"\'
o' L X

ﬁerbz

gut”

”~ .
LR

1480

L _ featal Agreement No.

4312846 |8°

- SHOW THrS NO. ON ALL CORMESFONOENCE

~ MINIMUM CHARGE - ONE DAY RENTAL -
(PLUS MILEAGE IF APPLICABLE)

[ Owrma CITY LOG. NO.

Wb o |

P-<>0

0 oo Laesy Bl Wbl

TO BE PAID BY , AAIT vimg =22 !‘“I'D <5
ig joTmea- ouT Sorammn E
| m _x.)OL \;\F{ﬂ“ﬁ rKAP\I q.cuno ”A‘f‘. :::: : ocmm /
\W LX @LM th&:}-(" ‘SD" STvik INCLUOE C
RATES INCLU
GASOLINE

RATES DO NOT INCLUDR_F
GASCLINE L

[CRERT CARG < yn .x;—cusmo-:h | CREDIT APTROVTORRE —LCAGE . i ,
H Lo ‘erH t LN iR ‘cgag t“ ) . O
15:CA i ; N A ~at ] i DAVS : ;
TRt | R0 [ Z a0 [ e
TDRIVERS LICENSE NO. — STATE smnu es \ ! g ~
AN o \2.- M e N S N
-ou( on N33 ADORESS .- TN T miLEAGE | was.
i N> X o ¢ e ..e,_ A LY AR oo h | A
TeTo0L = -
T tm“) e

r-ﬁ?ﬁ\\\ ) \\L_p

TCARW FRE REX - akes” .:-*:'kvn‘-fm } T Ta=~o. . oari ouzQ’
\ .
| ( : S{\ N7 2‘:(—1

FOR RENTALS WITHOUT GAS ONLY
oo | EXTRS ! EITRA 1 eniASt

sx19s

'FROM THIS COPY

CAR RENTTD AT (CITSRTATEl .~ -, —~I AncA & LOCATTON ~.o. Bl Bt : '236 i L2 B . ! .
!| CHATTANOOGA, TENNESSEE' e 1480A1Y ¢S F. S =] =N~ = ==
 LOCAL AODRESS PHONE NO. 1 Qi ' HiE gl I .
!_.' \._. \\LJ ,2’\ \0 \-"Cé( G 0 ' &vs 2 sl , R - g3 P suoro'rA-.! 12 e
ADDITIONAL AUTHORIZED OPERATORS ‘' STATE UC— EXPIHES CASOUINLE QUANTI™V sEavice
v [E fdz danmaannmaspl F | STR0CE ‘ i
Custome: autnorizes Lessor to process a credit card voucner if oy s FUELING)
applicabierin Customer’s name for cnargss. ouT rﬂ“ "‘“"!““"“"i’f‘f? J ‘§,_g§,c',_°f -~
ustomer agrees nOt to permit use oi Vehiclie by any other per- - . S
son withoul obtaining Lessor’'s prior writien consent. Vehicle DECLINES cau'»t';o.;?:;::u ATCEPTS YeFalsss .
shall NOT be pperated by any person except Customer and the |5 {x"? N ,/_9:-4 ¢
following Authorized Operators wno must be validly licensed to 4 £ T3 F== 1O, uy
drive and have Customer’s prior permission: persons 27 or over 'l
who are members of Customer’s immediate family and perman- |BY INITIALS, Custg %",’E"“ SuSTOTAL
ently reside in Customer s househoid: the employer, partner, ex-. |3 2850 "800 S0 IR0 Y n s 750,00 of LSS T
ecutive officer, or a regular employee of Customer; additional jssewencal vencre dam 9 1o collmon or | A%
authorized operator(s) identified aobove. . e UparTet, pes 318/ on Aeverm Sioe.| BWX% ]
THE VEHICLE IS RENTED UFON THE CONDITIONS SHOWN Lo ‘5 NOT INSURANCE, . B T -
ON THISPAGE AND UPON THE REVERSE HEREOF. CUSTO- PECLInES) ‘(;2":;:“,‘,‘1‘:' ACCEFTS |4 18w Dovd ;
MER REPRESENTS HE HAS READ, UIsCENITANDS AN * = s 1.00 .
AGREESWITH THE CONDLIIO/I"JS ALSO SEE NOTE BEL W z LGOI
4 .
.X“ sl ”/W ) e or serom | A5G s 11"%-22-
. - T ccep uTIOMEr scTePts Cov- :
: .- . 7 - 7 | w knowie e
|20 RS A i R pHons & e e sty o
\ ) NS furarshed by Lessac st centat Agvaas L~
RESEAVATION 1.O. MO, REFEARAL SOURCK "C"IDHOUQ REPLIND EXPLANATION-AMT, NET we '.' b
039 oMY €A C\ G| vesa O s — (= e
17 MO, T T voyCnTRXP- ®EFUNG ALCEIVED oV 'j'r"
e ‘ Wi 0 X U
ocPRsIT Lrss- e
: "-:vn:r gtla ¥ % e ComrT®> e i
ﬂdﬂﬂ 00'4 3] A"_“a /a]_{ ?s: 36 D 2 Fas 6avi — 0 &LES‘-AB:‘H — “,‘—.?“;2‘3
N |
Tt at )
- Q: S T4 8 \ w! w aerw] cosewns
Refla 5 TDa3uz§f£B T “1as DO NOT PAY NOTE: CHARGES
. -

SUBJECT TO
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SUBJECT YO CONDITIONS
——-——r OFf CONTRACT
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D% PAGE 10
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° = NOT GOOD FOR PASSAGE

SaTt Tug

STATUS

- ":;Nl‘ . ;.'. i ' * . 1
) Lo 635 ATO CLEF |
~ CLEVELAND OH
LRy

B4 9% amp & arv &3

FART CARL/TLT, SESICRATER ST Va0 et | wnt varve armyn ‘ﬂ\t
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PaSECUORE TICKEY AaND Sa88a&t CRICK
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ENGCINE & COMPKEDSDUK l.)th)IUN Cc _) ‘ PEAR LIy mo '-tha. I.nn MUSI’ thow “actual 1enrente

on Purchpse Ovder

s50 m?be * QAKLAND. CAUIF. 9482)
(o) 2

@
i . _ MO gLECTRIC PRODUCTS DIVISION

\]

‘ [

[ _: PURCHASE ORDER
PORTEC, INC. bt . g PURCHASE ORDER NUMSER MUST

12" PAUL DRIVE ;'. T ..* ;f"" A"u: on ugmvoous 2aCRAGES.
SAN RAFAEL, CA 9“903 , ~ SiLLD OF LADING O CORRESPONDENCE
ST mii.. sieenno Ne.o 81575
m LATIN: MEREIN CALLED “SELER) g oavs 02/22/78 mk
,- = B’fv‘?oS:"E?wﬁli#'s'é“’ R s R A iy ' B. C. GUNTRUM
g L—’SEE BELOW :'.l“hl -ov:a- MIALEL | DELIVERY REQUIRED 1N DUR PLANT
SEE sELow pi— mun |WORK COMPLETED
‘ B3OS AVE e emeasss] [ X] |02/01/78
NET 30 DAYS I"** n/a N/A
Ji - f"lu OUANTITY fﬂ“ -”5.5 f ;:‘ - pESSReTION i shice ey
ﬁ | a . : ' NOT T2
: lExcz=z .
A 1 |{1/za TIME, MATERTALS AND IXTINSSS FOR THET (£853.00/LOT
. | SEEVICZS OF A TEC=NICAL FE=PRESINTATIVE
2 | TO BRESAIR SROXEN E0TC2 WASEERS. .
: GENZZATOR S/N 173510332

i

g

WOE: COMPLITED (2/C1/78 ',
A t

. , . DO NOT DUPLICATE

Cra 21 ArztCASLE

TR TO THIS CONTRACT

UGILLE A R

CONFIRMING ORDER CONDITIONS UPON Accenmc: OF TERMS HEREOF PLACED VERBALLY mm__m_'B..__DQBBIMGTON

P R LA SO AP I T

' ) DEPY. NO CCOUNT
VARK FOR: - . 75080 ' "68.41-5-2-375
;@‘CKNOWLEDGMENT COPY MUST BE RETURNED PROMPTLY SHOWING PRICE AND DELIVERY DATE

.fiAu.une TO COMPLY WITH ANY OF ABOVE MAY DELAY INVOICE PAYMENT. -

-} ) :

?-5 : - ‘ .- . DELAVAL TURBINE INC.

4' " - oo ‘ _ INE & COMPRESSOR DIVISION

" T “INVOICES ONLY MAIL TO: | S -

: l BOX 2273 OAKLAND, CA 94614 J S : oy

b .

] . ‘hd ed o Sum e @ we

{ - St oo we & .

DEI.AVAL TURBINE, INC.
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Eleciric Products Diviston e _ -

.
.
I3

1725 Clarksione Roud. Clevuiand, (bio 48112

° Sxiephone: (216) 4811500

element Seriai Num

| _ o Date W/MZ’?/ /77(?

Certification of Conformance

We herebyv certify that the repair work £one on the damaged
washer on ths rotcr pole en Iact:'ic’j‘;_c_::u s rotating
jumner [ 7S /6T T2 has been

repaired in accordance witn ..le:tn" Prefuazsts wnginsering
P thz 12st sampie

Specification I?~5.1, The material an< 1
used was in accordance with specificaticn and quailis

test was satisisciory.

Certified by

RocofpLl

Service Engineer

PO - 24 Pd s Nt P O 4
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1 .

ome¢ P 0.7 "“"Nc\-'“- Contract and/or Amendment No.

MRS ol

VA cela : B '

rice '-'(cquested By 6& / @D% Q:A‘t‘rxtle ELEL'—E:'JG., Ty S\éi& Date \S‘Zt{ !'1‘.
o Geens 1 |
.rvisor Dz.rectly Involved %ECK DAN «art Dept. E\_QC‘ Enaen &

.,ne Information: Area 205 No.. 22 G = C>'~(-‘2..C\ - Ext._ 251
mity Clcarance: Yes No - , Ship Name or Null No. ]
i . TP
»Ahpm 2t mvolved =.P s.of_.\1 5-\ 2SSt -
5.ucc Reqgeeste 0"—"’rs\ 2 '\AMQG.‘ T (Z:\ PGT\".N\ PDL_PS "N\'\\LF’—""\.\(‘
T ANSASKHELS o (S RacE JEE
3, Reowesaniative Assizned I<. <‘:— oL ) Date \\:is 7%
o - . 1&::1:..-
.vq’j::c Tro= To Hours ‘ an"‘/o: Milage | - Expensecs
: .\ -——;— ' --—.. . PN — - . - -.- . e ;.- -.~-.,_—._: ._—_— - -g "
/25/75! Cosicks ~He - lpw'c_.r "V!K/;‘ﬂ" - Bicr— Gnearno [2cene @ N Ther) =280
¢ ) “ j " - . ) .‘.! :
TS NP & el 7. S | otz -mm7z1d AT ALUS HERTE s
2 . . _ B ELT = T ATy
> /Q/'?f: C(c“?":"sf{'z:(“ CEVE'G &S luaiyp are-cs k)
"Job | Date | Tirae In| Time Cut | HoOurs - Remairks & Initials
i y . ) . ) 4 . .4 , . . .‘.A '_ ;
g 30 H' \ % 2'45' .5 . LSPEC‘I‘ DArdce AKACCaTE H-EKE’I Sscﬁ'
a ‘ . -. .- .
i /31 ?:3c| 3:00 7.5 R"’?A\Q\N( MH(XQE_Q-’ AREE EN S
3 . - . « iprlll)HG. DAMACE. (. .p.u.u,x\»o ey
1 ;L/l { 130 i3 L_ o COMPLETE D GLYVE\NG
1 v Je ﬂ” Y, ] ’ P .
A 2/ TS| 960 unl L |\ FIMIsSKH f prova— -
\ 4 - . - e = e . ] L = . .A~ -
15 - 1 1 () L -» 9 .
1 . .
;6 . hd 4 -
3 4 : . . .
| . N : |} * { . a 1 - : . ¢ .- . a
ifpp cd Signaturcs: . (I SR -, e
¥ | | 7 - 2 DAF... Els= 2/2/
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ﬁ T-‘ ho) ﬁﬂ_ﬂphqn“fntlvc : (nﬁay( Jﬁ‘— / "N .'Q/Q/ 7§L i )



R . * OTHERS PMS

"H... *°° FILES ... SERVICE REPORT (g - o |
2 et JFC - 7% Intercompany Only ' ’:55@ : '

WE  HR ' (Confidential) : .- A

3 ‘Dis. Rep. - RE__2605

8ERIAL NO;_ 17510552

‘ 1CM
jzstox. <1 Delaval for TVA Bellefonte

:»'-ation: Scottsboro, Ala. Phone: (205) 259-0420 Ext. 257

v*uipment Purchaser- Delaval . Shipped Date:

AzstomerP O No.: 8/5(75' . | ' T fCh'arges:.

'vi..e Requested By: Tom Beck/Bob GraY Title: TVA Elect. Eng. Date: 1/24/78

v Sntact at Job Site: ‘I‘on: Beck Title: Elect; ‘Eng.

ote of Service: 1/30/78 thru 2/2/78 "  Service Eng.: R. St. Julian

OBI1EM: Zroken pole washers.

“USZ: Impropsr lifting proceduse., > : _ . I

NSISIZITY: Cthers not Ziestric Producss Division.

iy
PPoBof GFIEL e b m 2 2

(UIP T

JUIPMENT: 8730 KVA, 7000 KW, 450 RPM, §900/3/50 Synchronous Generztor.

‘RVICE PIRFOENTTZD:  1/230/78 ~ Travel Painesville to Scottsboro, Ala., Time 7-1/2 hours.
2 site 3-1/2 nours, Proceedes to Bellefonte Nuke Plant,contacred Tom Bsck. Mr, Back
rected me to the Diesel Room where S.0O. 173510551 generator is being instzlled. He pointed
1t the damage to the pole washers, inflicted by lifting slings improperly positicned during
1loading. I ex2mined the damage and determined that it could be repaired on-~site per
1gineering Specification ER-5.1. The damage is limited to two adjacent poles. The top
ashers of both are broken at both ends. Also the bottem washer was damaged on one of the
Hles at the opposite drive end. Squared the broken edges of the affected poles.and ’

aasured for new pieces of glass laminate MI-~10.1.

x:ated MEK and gram scale on site.

- >

31/78 Cut new pieces of glastic. Glued in new pieces on drive end, one on each pole as
qulred
f1/78 = Glued in new pieces on bearing end.Completed repair of cracked bottom washer.

72/78 - Finished and repainted. Since machinss are outside, I used heat lamps to pre-
2at area and keep temperature above 70 degrees throughout cure cycle, All operations were
Hy Bngineedng Specification ER-6.1 dated 1/25/78. (Attached) : :

. . ]

‘ue to the irregular edges left by the breakage, rcplacement pleces were cut and ground to

snform to these edges. (2) Test pieces were glued to verify proper mix and cure, one for

ich batch MV-20.10 mixcd. Test pleces were placed next to repaired areas during cure so
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QAS 780502 547

Addrass Mt commumcations except invaizes to :
-TENNESSEE VALLEY AUTMORITY s This biuch to by completed by TVA A —
oty T PURCHASING state o1 Countey €87 O St 73461-86181_ . L8 i
Cinttanonze, Tennesses 37401 Vet Cod w21 D070 1
Telapiion2 615-755-301 1 B Do "y oo e “_Agﬁ,.l_ -_3.3 g?.g.d | !
L 3 1y e seaert T PLUS 3 718 3 _ ..
. . elax 55-8417 . Coar oy Code _ __‘Iis_ E - - ) pertye=vece Ovin _pﬂw- i} - - ‘l :
CHANGE OF CONTRACT  Azeourt ity e L Tl 39, = - —ah

-1 Bellefonte Huclaar Plant

To PO Galcs 1 and 2 |

- Ven io- iteferance No. »
Delaval Turdbine . —] 780508A0233‘@ :
3379 Peachtres Bosd. Nz, | - Bnsrzency Dissel Tagine

Aclanta, GA 30326

Add

Handling and transportation charges for reshipping to
TVA at the Bellefoute Nuclear Plant one set of lifting

brackets for use in setting the engine in place. Lunp Sum $722.00
' One additional relay to eacia coatrol puuel Lo ooaltor
the 125 volt DC coutrol power to the field flashing :
Luzip Sum 9%96.C)

circut.

——— T

12 accordance with P.B. Riceci's letter to J. H. Andersun
dated March 14, 1978,

FILMED FROM BEST
AVAILABLE COPY ¥

i3 EIY L,

(Refer to D. R. Pattereon's memo to J. M. Anderson dated April 13, 1978.)

chong2s of cantract [f aayl, st soply

Al orhor tarms and conditions of the original centraci and proviou:
‘ Aydelott & TEMMIZSEC VALLEY AUTHOR!™
Previous Total $6,376,3§0.6° T8 Dewision nf Pirchasing .
; 1 .
Correct Total :h 9 ~ . —
$6,878,068.60 pecs . . By . ) .
MEB ¥ N Purrt s et
_MEDS, E4B37 C.K . (61) 3. Marcal Anderson/dz
VA 374 {1377} i COHIRACT NUSZBIR must be shawn oo all invaices, packages, shiomng psrers ~=3 cerrespondence. '
1. Contraztor . 3. Contract File : S. Accounting Office 7. Yequisitionsr ‘9. Plant Acsountic
4 2 Audiicr 4. Purchasicg A File 6. Consignee 8. Requisitionar I &1L Batea
- ) A
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CUONDERSER ARD i T84 o SONON

QELTEX DiviSion

EMGNE AND COMPRESS: 3 Div.Som -

TURS/NE DIVISION

[}

R T

el

UhiAeh, URBINE Inr

1379 PEACHTIMES mUAL N ¢
AILANTA GA 3032¢
PHONE 453 261 /082

March 14, 1978
3-21-78 - DG - Copies to:
Accounts Payable Section, E9D88 C-K

Tennessee Valley Authority " W. W. Aydelott, Bellefonte NP (4)
Division of Purchasing R. M. Hodges, W7C126 C-K
633 Chestnut Street - J. E. Kerley, E9Al6 C-K
Chattanooga, Tennessee 37401 J. L. Parris, W11B67 C-K (2)
* D. R. Patterson, W10Cl26 C~K
Attention: Mr. J. M. Anderson *Note the addition of the relay.
Nuclear Procurement Who is Ed Irwin and what authority
did he have to amend the contract?
Subject: Standby Diesel Generators

for Bellefonte Nuclear Plant
TVA No. 76K6l-86181

Delaval No. 75080-83 FILMED FROM BEST

AVAILABLE COPY

Dear Mr. Anderson:

On January 10, 1978, the lifting brackets were shipped to

the subject plant site for your use in setting the subject
engines in place. Please be advised that the handling charge
applicable to the use of these brackets is $500.00. ‘The
freight charge for shipment of these brackets is $222.60. I
have attached, for your information, TVA Form 413 (DP-6-74)
which we received on February 9, 1978, which shows the ship-
ping charges to be $1,191.00. Please note that TVA will only
be billed $222.60 as mentioned above. Also, an additional
relay was added to each of the four generator control panels
as a result of discussion between your Mr. Ed Irwin and our
Mr. Roger Davidson, resulting in an increase in the contract
price of $996.00. Would you please amend the contract to
cover the above charges?

If you should require any further information please feel free

to contact me at your earliest convenience.

PBR:eh
enclosure

o)

.j~

Very truly yours,
Delaval Turbine Inc. o

) \
o - . Q>
% %g ce ot

P. B. Ricci *
Sales Engineer
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WNea3eE LAY ALfwuNITY

780105‘60&69.\,;:855...7.,8,0,.103_ 519

T—

"o 7

“3 7aceL6131 3

s Oe F 20 RC A, NG S M sty Zeve A .
T Lt Y rm et Tt i.--u.: .36 - - T povremry ) JCMI‘ u is7/ ’
PR -‘.‘.:\_7_‘5_30:‘ - ———— - 6J
T sty deer 4 taee L A Lrenge smmet . .{P#._Lg__
- L__"—-_'-no o S e wveme - :so_.-.'mng-_.-_ —_—— -
- tANGE OF CONTRACT Stme e e 3% el o - T
project i lefoate luclear -1337
“alt® L and 1
To. Yendor Reference No. -

&0

Easrzancy Diasel Engine
Driven GCanerators :

dandling aud mmum charges for shipoing to IVA

2t tne 3ellafomce NHuclear Pl.anr.onen:o.f lifring brackets
fa:mmwngcheminefrm:hen‘t‘:adm

Lue Sum $722.60

Jayment Lo nll for tais changs shall be due and paysble

8

ux.a receipt of sfowvoices at the progex accamting ofilice.
In accordance wizh P.3. Ricei's letter to J. M. Anderson

dated December 19, 1977.

FILMED FROM BZST
AVAILAGL: COPY

Al othar terms and conditions of the orvgnal coniract ard ur-V_'au chargrs of conh’sd (if arv) shall aoply.

°$6,375,628.99
SEURET 46,876,350.60
LTI

. T ereseen, J L e

&ydeloet &

—
S

Sherrcd

S'eca. g0

mpLﬂBﬂ cK X

TINNESSES VAU.:" AUTHORITY

Civ.a0n 2f oSty

8y - ——— e -

(61) J. Marcel Andenon/dg

Pl AN l.V“D st e “owm e il

e
1% e
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PO S

B U T

- QBB 770712 402

AGdr ess all communcations except invoces to . This biock to be compteted by TVA

TENNESSEE VALLEY AUTHORITY S :
DIVISION OF PURCHASING State or Country Code S wua:m—ﬁw H
Chattanooga. Tennessee 37401 : a'"” .
Telephone 615 755.3011 Vandor Code e u......TJW 1977 — '

Telex 558417 Soying Cods L A T Chanze Amons 5 DO Change ™~

4 Commadity Cote ' * —_— !
, = el Petforrance Oate ___NO é&n

CHANGE OF CONTRACT Accaort Number — e — !

77071 5603 1 0 project_Det1efonte Huclaay Pront

!
To
- . endor Reference No.

Delaval Turbine Inc.
3379 Peachtree Road,
Atlanta, GA 30326

Emergency Diesal Cenerator

The corvect total after Change of Contract No. 5 should have
been $6,875,628. The credit dus to TVA as the result of
Change No. 5 was erronecusly added to the previous :otal.

It should have basn deducted. .

This Changs of Coatract hersby establishes the correct
. contract total.

7/12/77 - JLPa:NJN :
cc: PE. M. Hodges, W7 C-X
MEDS, ELB37 C-X

cc: LA
9-5.7 7

++rr FROM BEST

FILMED FROM BEST™ “LE COPYi

AVAILABLE COPY-

All other terms and conditions of the original contract and previous changes of contract [if any), shall apply. )

) Aydelote 4 ME TENNESSEE VALLEY AUTHORITY
Previous Total $7,770,684.00 s n‘-_i% Division of Purchasing
- - IR ,
Correct Total $6,875,628.00 T8 - | oy e T
N . ; Porchasing Agent
Sherrod (61) J. Narcel Anderson/dg
TVA 394 (DP-2-77) CONTRACT NUMBER mu:i be shown on afi invoices, packages, shipping papers and cofrespondence.
4 1. Contractor 3. Contract File S. Accounting Otfice 7. Requisitioner 9. Plant Accounting
2. Auditor 4. Purchasing A File 6. Consignee B. Requisitioner ’ 10. & 11. Extr2 M

C




.. B
. . . .

. .
=2 .

s - 933 aft cor to

- This block to be completed by TVA

77062110660,

TENNESSEE VALLEY AUTHORITY o4
"DIVISIDN OF PURCHASING

ot 76861-86181

Chattanaoga. Tennessee 37401
Telex 558417

Tewohone 615 795.3011 . ———-—i s

_{cnsage 0are June 17, 1977
Change A ¢ minus p $447, 528 0Q

Pertormance Date _DO w P

e CHANGE OF CONTRACTY

To

Delaval Turbine Inc. . .
3379 Peachtree Road, NE
Atlanta, GA 30326

'300-start test spacified in the comtiact.

In accordanca with A. T. Olsson's lattera of
Septamber 4, 1975, and December 24, 1973, to

of March 7, 1977, to J. Marcesl Andersom.

Approved by Director of Purchasing on 6/13/77.

HE A

- e . ,,V
L Dot i T L

TVA heraby accapte the optiom offered by item 5 (alt.) of
the contraet to accspt reeslto of previcus test on similar
units for the Cramd Gulf Ruclsar Plant ‘in lleu of the

J. Marcel Anderson, amd Carl. . M¥oaller's latter

Project Bellefonte Nuclear Baot

|
|
|
|
'a—m 5
|
|
|
1

Vendor Reference No.

Emergency Dissel Gensrator

\
Lump Sum Credit $447,528.00 ' :
\

TVA 394 (0F-2-77)

1. Contractor
?  Acktor

3. Contract File
4. Purchasing A Fila ‘6.

; 'EROM
LMED F PY
; F VAILABLE °
! (Refer to D. R. Pattersoun's memo to J. M. Andarson datod June 10, 1977.)
'4 ANl other terms and conditions of tha original contract and previous changes of contract (_uf any) shall apply.
;. “{ Aydalo:: 4 MEDS o TENNESSEE VALLEY AUTHORITY :
) 1. Previous Total g7 _323,156.00 o Division of
. . - w?“‘ $7,770,686.00 TB yq 4 %’
] . "\ ‘.! . .
! r Sherrod P ) (61) J. flarcel AndaucmlJ ot
v Spaca. 9

mmrmmmum«wmmmnm»umuw
S. Accounting Office
Cansignes

Requisitioner -9. Plant Accounting
7l Wm;on« : 10. & 11. Extra



e iae o S SNV SV CPUTSI

- -

o L msmenen7051780102

T o voncraona Ty s ooy onse 0% foas 76x51-86181

Chsttanscoge, Teamezsee 37401 Vender Code __ - eces toe _ BBy 13, 1977
o 15 7659551 buspon Ta o % 35600 |

TWX 810 5735274 ’ Commetity Onde - - wﬁ ‘lgT_
CHANGE OF CONTRACT Accvunt Rember > —tt e

Dalsval Tarbine Inc.
3379 Peachtzes Road, MBS
Atlanta, GA 30326

X. Air Intsks Plevums Lomp som $44,306,.00

2. Nodifications ts exhaust ailescsrs Lomp som § 35,660.00
3. Nodificatioms to the genarators Lowp sum $ 2,292,00
‘Llamp sum total $32,256.00

In accordance with P. 3. Ricei's lstter to J. M. Anderson
dated Fabruary 2, 1977,

LMED FROM
_ . BAVA\LABLE copY
(R.futob. R. htmnnlmco.!.u.mwmu. 1977, aad

May 10, 1977.)
All other terms and conditions of the original conirect And p

Aydalott &4 MEDS

Previous Tots!  #2,270,900.00 Ars
T #n323,186.00 B |
Sherrod _ (61) J. Maxcel inderecn/bk i

Specs.—9-
TVA 394 (@P-1371) CONTRACT NUMBER must be shown on all invoices. pactages, shipding papers ond correspondence.

. g : . fequisitionsr S. . Poat Accsunting
A ] Sostractor 3 Contract File _ 5 Ascounticg Offics L o icroed 10 K11 Extem

IR S



P
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Address ol cxmmunications saeapt ivaiess % h M“hh“~37051780103@
DIVISION OF FURCHASING S0e or Conetry tute __ O = yeas)-a6ial & 3
Chatxacags, Tounemmee SMB1 Vendsr Gade - Ghmnge Dote _M—————' ‘
Telghuae 615 3BBR Saring te L " | ams _25A80.00 |

T 810 SISV commetty tote__ 61 rommrel PO T e —

' Dalawal Turhine, Inc.
; 3379 Pesachtzes Reed, uHS

A | Atlmta, Gecegia 30326
! ,

IV drawing SD-0-16.2.1 55,440.00

.  In accovdance with P. B. Ricei’s letters to J. M. Anderson
. éated Jmnwery 10, 1977, sud Mavch 25, 1977. -

arw ol e

: ' ) AVAILABLE COPYX.
of the
{ - Camvect Totsi g3 270,900.00 X PAB
. sherrod : _ i :
Specs. 9 C61) J. Marcel Andexecn
—Contvoshor—b—
™ I3 B*0ID mmmhmu-mm*muw .
. At . Sequisiboast S. Pt Acesusting
rL..a- {n-u-u':f\m {mm _ :.u.uuu- L ST



—c . -——-..—'---.“ -
———r AL . ST -—

it e
——mm Tl L e e e = e - et )
m— 3 73237 prng S —Ta A | Cremae At _J_Vx-‘l-n—-‘-—" <= » AT - —
' %X cxo.;';z-’a > Comme3ite Saae 651155 = —____j Peitormancy L33 __5_._0_____9__‘;.’:5-‘_'_:%‘;;_%__‘___” o
. - CHANGE OF CONTRACT * [ Account Mumner B 39— ===
: . 2EE- 54 __fﬁg].lef:.-:;_;e__’."ugle cr Plent
To L endor RefeTiil b I
-
i
Lelaval Turbine. Inc. : EMERGFNCY DIESEL CELITZRATOR
3375 Jucebtre: Reed, I : - :

Atlanta, GA 30326

]

1. TVA hercby accepts the option (bid item 3, Alternate)
for cmission of cozmon steel beseplates, for
installation on TVA's concrete foundation with aux-

4liaries nounted on pelaval-supplied skid. as shown _
on Drswing, P-2 : Lump Swa $252,C00.00 CR

e

: 2. TVA hereby accepts the "alternate cost 8djustmentriic i
provision” as shown on schedule page 6(a),attached, . o9 7 \
of your proposal _“'_i_flfﬁrp émr. $160,0CC.C0O

{ — R §
,: ——aTa ' Sherrod
| Specs. 9
1 Prti Contractor 4
! CB\Y
|
1
Ref: D. R. Pattersan's memos 86181-01-O1 and 86181-01-02 tc J. M. Anderson of 12/12/75
Alj ether warms and co=ziticns or s ariginal gonTraci and pr2vicut SIan5Es of contract [if ary), shail apehy.
v o4 . . TENNESSEE VALLEY AUTHORITY
Previous Tota! e peFY T W Division of Purchasi
$7’357,]_.‘_60_c0 .'“!c ‘; ‘ L/ :‘1:‘}.,- . \: . L; ivision asing
Carrect Total ; 7.5 LE :
37,265 ,460.00 ! T " : _ ;

J. Marcel Anderscm,

2

T
S Tt Eng
M R |
CONTRL.T NUMBER must be shown on a:l invoices, packages, shioping papers and correspondenca.
4 1. Zantracior =. Contract file _ 5. ACZIunling Cifize 7. Requisiticner
2. Auditor <. Purchasing A fue 6. Ccnsignee 8. Requisitioner . S
e 2

e -
T 1 T T e T s e

VA 394 (OP-12.7%




e+ e e i e iy - T e e -_' ———— ——— s

T Feigmiens S5 265351 ammecon T AL | ones e T giia. $8,00000
Twx 810 573-5274 ‘commocﬂy Code mqﬂ = = Parforrmance Date W — e ,/
| Acz

FHANGE CF CONTRACT ount Mumser - , ' )
Project __Bellefonte Ruclear Plaot %
. |

|

To Vendor Reference No.

g . Diesel Engire-Driven
4§ Délaval Turdbineg Inc. Boergency Generstor |
13379 Peachtree Road, K.E. . |
Atlanta, GA 30326 _ : ’ o
|

|

|

\

m hereby wiives the performance hond requireneuts und:er this comtract $8,600.00 Credit

B i T

IR ST
Y

Recéivad ‘

\IOV 10 75

1

M:CH ENZR BX
o ’N:J

AN P

« w— e

rriaes e e ay  —n

i A L

7

.
YT
==

All other terms and conditicas of the originai contract and previous changes of centrect (if any), snall eoziv

Total _ . Aydelott &4 . TENNESSEE VALLEY AUTHORITY
‘aus Tota ) APS . Division of Purchasing
$7,365,460.00 T8 : e
ect Total » e
k60.00 MB. _ / \ t T -
$7,357, Sherzrod . ‘ By Aot L - L - :
I4 rAY2eing Azt .

wTToTTeTTA T gg:cs. 9::: L , i (a) J. Marcel Anderson, i

..g_“ {_A-...__...ML*..\ ol a4

UL

A 4

]
FEE3 ARG ¥

N eramye -
R UL 2

T ‘op-12-71) CONTRA"T NUMBER must be siown on 2ii invoices, packaga<. shupoing papers and correspondence.
ot 1, Contractor 3. Contract File S. Accounting Ctige ' 7. Requisitioner : 9. Pant N.::.M '8

1' Auditor ) 4. Purchasing A File 6. Censiznea. 8. Requisitioner /I\/ 10. & il Extr2

K‘
AL
.9
fl

b - ——
. Teme T C e
- e el L
. e
P ., . . ) g
* rm—— - - - = o - e - P ~ 4'
) LAY IR I T LT . R = oy oo - -
. o .
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BNRGCP-1.1 R:
Addendum No.

SIS WINPT

SPECIAL TNSTRUCTIONS

S T L

: Attachment A
RECEIVING INSPECTION CHECKLIST o
_g 0 4r ,' l. h .
. , SYSTEM/ : ,
| DESCRIPTION: {)/$sL £FpgGne Deive Geal, Se7STRUCTURE L7 wir
Ger/cEosTon Loroe v S7TAToe TVA MK, A/ P
SEE
Sex  ABLe K QTY Ghes PROJECT MK. A~ A A
ASME CLASS 1 /_/ QUALITY LEVEL 1 /_/ CIASS IE /_/ yENpoR WK. N A
CIASS 2 / /7 QUALITY LEVELII/_/ OTHER  /_/ :
= = CONTRACT 6/8
aASS 3 /_/ ANSI B31.1 1T L&D _ L2618/
* SPECIEICATION 7 e B 2L ITEM(S) 3
ASSIGNED STORAGE LEVEL: A = [0]  surprinc paMAGE: YEs /7 No SR

/?/Va/ RPN T A s

YAV g i

L ACCoL OB

Ll Th__MEZ.

LoF Ruilem maa s, ( L=z 44—7(/1

R . ach Ry SR Y Py L TR R o7 P - T

; )
1 ~ | JSOURCE INSP, YRS X NO __Tf no | T
o | INSPECTICN REQUIREMENTS SAT |[UNSATN/Alperform the following: : SAT [UNSAT !
; . 1 | Tdentification % “arking )( )1l | Phvsical Properties |
Mfz. Documentation X 12 | Chemical P:ope:tie#
3 Prot; Covers & Seals >< 13 | Dimensions
b Coatiﬁg*s‘& Presex;vativea X 114 _Weld Preparations
5 | Inert Gas 3lanket . )( 15 | Workmanship
‘
O | Desiccant Xlé Lubricants & Oils
' 7 | Physical Pamage X 17 Elgct?ical Insulation
q 8 ‘CIea.p_l_i_n_ess )< 18
. : o ' 19 | :
| i | Ln | b0
i . i
; © LHoves: M“S VAL I/V.S/Fc'f;" "'
| i O S £ Z WG M Sroedse faeess (C )
‘ Grwelone LoT ol ¥ mzm STl G _.4¢ e //8/2 B
'} troiaccsitgu: 28 K g7 If no NCR Yo. ' _
| ‘: TNSFRCTOR ___ /0 /y 722 . N

A
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BNP-QCP-1.1 R2 .

Addendum No. | 2
Attachment A

DESe e PTroal
_ :

PROJECT MARK

SELS AL o
~VENDOR—MARK™ ’

s as ENGNE

PrEFH

785 of0- 2L 32

1Y elhezid Fol £r5:m8 rrEAFA T Y T e
STRT0L A/ A Joofo ~/o s
Joct, Beek Fruds sngine y Ip g 25po- 2pw3
MZQ!D;&@O(( ‘AL /2 4 /¢<ﬂ? Yo/ = 7ﬁ5:F*"'42é5§3L_ .
o >

_ i___ . - o

| i

- i -
I B

fage 2 of 2




4, - .
. — -~ & _ L]

ED-6-74) . TVA QC CHECKLIST AND SHIPPING RELEASE Sheet "~ of
i S _ : -' TVA Contract
’ _ Item

‘j]e . §.0. o Release No.
T Fquipment ~ TVA Project
d A .
MV . - Amt Released

. . A ——— Y ————————— ' Com lete

2 - : Amt Required % P
Aon or Serial No. o ' : -
.‘Il; M
A

ji)ovo is released by TVA inspector. All boxes . X = Inspection made. o
'.7 C = Item requiring Contractor’s QC representative clearance

-8, and signature prior to shipping.
= V = Verification of records.
3 ' DED I&T
: QA QA
A Reqd Repr

OO00oaonog

O0OooOoo0o0d

v N

-jons have been approved by the respons-ible TVA Engineer.):

31 -

B hereby certifies that the equipment and/or materiat released meets alt contractual requirements. Approved deviations,

‘4 above by number.

s K- o : Title ___._ Date -
-}.ctor's approvat for shipment of the above described equipment and/or material is subject to the provisions of the con-

.g Inspection and, notwithstanding such approval, the contractor is in no way released from complying with all provisions

WA

L e Title " Date

“i.Knoxville 1&T .
1« To project v -
i3« Inspector’s field office file a .

o
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CERTIFICATE OF COMPLIANCE

REFERENCE: PURCHASE ORDER NumBer _ 26/ 6/ -5e/&/

. . ’.

SUPPLIER:

WE HEREBY CERTIFY THAT THE PRODUCTS OR SERVICES FURNISHED ON THE

REFERENCED PURCH 3L ORDER MEET THE REQUIREMENTS OF THE APPLICABLE

DRAWINGS AND/OR SPECIFICATIONS, 7o Jwel/ud/e r“;:.,’ . Fwal Tasil

f‘p»ﬁ Te B SubriZed A7 A LaTine Oal= .
PARTS LISTED ON THE ATTACHED PACKING LIST ARE SPECIFICALLY COVERED BY

THIS CERTIFICATE.

* DOCUMENTATION IN MANUFACTURERS FILE TO BE SUBMITTED AS

REQUIRED AT A LATER DATE.

&2 & } LA O P-7¢-?2?

DELAVAL REPRESENTATIVE DATE

RESENTATIVE

xiq‘,‘-‘ .

HIFWAN IAUO0 ISVHIN




. STRAIGHT BIlL OF LADING — SHORT FORM — ORIGINAL — Not Negotiable

and 1ariffe in arfect oa (e dale 81 1he issue of this Bill of Lading.

RECEIVED, subject to the »i

of packages uﬁi’m'. mechod, cone

e sroperty described below, in opperent geed erders, axcept @ neted { oed i ti of ]
signed, ond dostined oe iedicated belew, which seid cerrier (IR0 weed i8¢ Deing understood throwghout thie cOntract os Meaning eny persen of
corparatien ia postession of tho preperty under he centract) agrees a8 carry te it ucuu place of delivery ot 1aid destinetion, if an ity revlo, sther.

| =mise 10 deliver 10 anather carrier 08 1ho rouia 10 sald dostinatien. It is metvaliy agreed, as 1o emch corrier of oil er any ol s0id preperty ever all oo
any portian of 1ai8 revte 10 deslinetian, and as 10 ench perty ot eny ime interseted in all ar any of 10id praperty, that every service to be per-

" formed Nereunder shall be subject to alf Iho tarme and ceeditions of the Unllerm Domestic Sivaight Bill of Lading ser ferth 1) in Official, Seuthe
orn. Western ond illineis Frelght Classificotions in offect on the date hersel, iF this (e 0 r0i) er @ rail-water shipment, or (2] In tho opplicable
noow gortior classification or tarilt if Ihis lo 0 mater carrier shismens.

Shipper Neraby certifias et be is familiar with oll the terms and conditians of the 1aid bill of leding, incieding these an the buch there-

.0 ot fanih in tho classificotion e teelff which 9 v tho tr
by 1he shipper ond vccopted for himsel! ond his arsigne.

DELAVAL TURBINE INC., ENGINE AND COMPRESSOR_DIVIS!ON

-y
- e v e

of thie i ?. ond the 16id terme nnd conditions e hereby asreed to

Bill of Loding
no. 22003

CARRIER SHCY
B8/l NO. ON AL
FREIGHT BILL

¢ o wnaed
At 550 - 85th AV-.. OAKLAND, CALUIF. 94621
9/16/77 NAME OF

CARRIER

PQ BOX 2161 ATCAHBURG STATION
Southern Pacifif Co.

i DATE
SHIPPED

CONS vGN:D 0

Tennessee Valley -Authority

(Moll or strest addérens ol consipnes == For pursoses of natifieation o

q 9 SETRATION Bellefonte Nuclear Plant , Hollywood STATE  Alabama - CounrY
‘: CELIVERY ADDRESS (Te be fited in 0oly wWhen shisper desires 8nd peverning tarifls srovido for delicery ther
5 i . ‘
B Southern Pacific, New Orkeans---Southern RRY. v
i TEZLIVERING CARRIER CAR OR VEHMICLE INITIALS  gDP NO. 500519
i
§ e, | %IMD OF PACKAGE. DESCRIPTION OF ARTICLES. SPECIAL MARNKS. AND EXCEPTIONS (Sublect it Corvaetiond | o Mare 4
; 1 - . Subject te Section 7 of co
'» ' - « Ry e
N n ) ry - = pa is shipment ie ! .
i L LDlese Engine I/S Serial No. 75080-2043 230,00057 Ept. {o tne consignes mithaut ree
- - - G COons: , .
’ i 2] = & il 3ign the following stetan.
= siywnest 3/S 15,0007 Esfe. el ign e fallming stort
| livery of this shipment wit:
peyment of freight and el ¢
2 ‘ . B lowiul chorges.
? Lading has been inspected and accepted as loaced ana oraceaq per
i D e’ Lar 1nspec1‘.:>r - : .(Signelure of Conswznor ¢
: IT chargns s1o ta bo prry
! writo os stame here, "‘To Le :
—_— pesd.*"
we2gat Lags Lo De mailed to avove adcress tO avip. iralilc LUPDT. Prepaid
Rec’d 3 _
spply in mpeyment of the cha
on the property describied her
Zst. value 3800,000.00
Agent or Cashier,
Contract No. ToKol-Colol Pee
Wi (Vho signature hare acanowie .
i E «3 only tha emount prepaid.)
‘; . 204 3="{5000 { Charges advenced:
il [ s .

Collect On Dolivary and remit te

1 S

C. 0. 0. Cherga Shipper c .
10 ba paid by

Consignes” (T

<38 1he sn.oment moves betwean Two Ports Ay & eervier by waler, the law requires that the bitl of iading shell state whether it is “earrior’s of shipper's weight.”
NDTE-—Whm the rete is degendant en velue. shiepers are required te otats specifieslly in writing the agresd or declared velwe of the uem
P ~ The agreed Or declorsd vatue of IRe property is Nershy specifieally stated Sy the shivser 1o be net sxeseding

DELAVAL TURBIN‘: INC., ENGINE & COMPRESSOR DIVISION, pef

*Shisper's imprint in iisa of etame:
"ot o part of bilt of inding appreved

8y the tntwstats Conmerss Commim

.4

PP G-

S e,
nper, / //‘/\ P / ‘ e Per Agant, Par
Permcnent postoffica address of shipper, . ’
550 - 85th AVE., OAKLAND, CALIF. 94621 PQ. BOX 2161 FITCHBURG STATION
Form P297 (R—-1) 11/71

mo



DELAVAL ENGINE

PACKING L.'s.

[N . .:\' .:- .

. ‘2_‘1'42\.'.1;3 ~ 'AND COMPRESSOR DIVISION

oo R o 550 — 85TH AVENUE

R P OAKLAND, CALIF., 94621 ' 1 1
S : : SHEET NO. OF SHEE
ilPonTo; lcf)imisec Valc;‘r Authoripy OATE SHIPPED 9/16/77
j " Beiielonte Nucicar Plant SHIPPING TAG NO. .
b Hollywood , Alabama OUR JOB NO. 2043-75080

5 CUST..ORDER NO. :

: viaSouthern Pacifie Co. MARKS: -

Car SP-500519 Cont. Ho. 76K61-86181
SP-Southern _
B/L 22003 .

: BOX NO. EXPORT INFORMATION
QY. DESCRIPTION OR GROS NET c

‘ . W L PIECE NO. | weidnr | welonT M.

0

i

1 Diesel Engine, Serial No. 75080-28%3 16 230,000# Est.

1| Flywheei /s 17 | 15,000/ Ist.

; .
" @

;’




-.’zt"J" !

XYIAY Y

- —

;', ;.‘.'1-16 ‘:r_ _l ) ‘e u . ‘ . - 1
b .5 "'_ﬁ‘{mﬁ,{ ENGINE SPECIFICATIONS v. SHEET cF.
o | ENGINE Y - N _ .
I \ AN COMPRESSOR | ON ENGINE PIys LiST |
<50 . P ovsoN J —_— - C .
A /6 ' o -+ + mooeL DSRV-1¢
e A oA ° BORE .. ] ?]_.
A - . . STROKE -J—_
~8-T7 CQSTONER : . e YER
4 73077 sos wumsen— 284386 parve SHIPPED — H:::;——“—ﬁf’—
LY - i “ ' PE~001-=0 -
o B 537;7 INSPECTION PAINT SPEC.FE=008-001 tROTATION LA
4 =26-TT7 . S | ' : . . T
o : 5 \ . INSTALLATION ____R=3910 ~ ackeTwaTen09-810-77
I SRk ' FOUNDA.ION___‘B,.%.B_D—S-—B- al RAW WATER ___ -
s B 'A ON ENGINE WIRING 0°—O —7 080 vupe o Q9=620-7"
4 . ";” INTAKE, EXHAUST. & CRANKCASZ VACUUM g g_QB_g FUELOILQD=B2 7.0
A : N PLATFORM INSTALLATION 6553 =1 svanTING QG- 83527
- ‘ ., G . N <7\ S —
‘."s‘"} ' o s SHUTDOWN
‘ ] . ‘2 . SpSs
T St GROUP PARTS LIST [ ON
o OR QUANTITY . DESCRIPTION v ENGIA,
j’ ' PART NUMBER : * mo L ,
: . < ' ‘ - e
P 62-305-07-01 1 SASE AND BEARING CAPS
’ .. 02-307-03-02 1 LUBE. OIL FITTINGS - INTERNAL ;v
g. - 02-310-09-01 o1 CRANKSHAFT AND MAIN BEARINGS i S
| . ++02-311-03-07 1 CRANKCASE . v
: 02-315-04=04 1 . CYLINDER BLOCK v
7" 02-316-04-01 1 WATER INLET MANIFOLD -~
£ 62-317-18-01 1 WATER DISCHARGE MANIFOLD
Lo 02-330-02-05 .~ - 1  TFLYWICEL e
4 " 022331-04-01 1  FLYWHEEL GUARD
o ‘ 09-3 5-03-06 1 GEAR CASE
e Yo-i3-o0l e Y RoDS e .78‘/3'-78‘f‘/ OB]
g . oz 31.0-11-01; .8 CONNZCTING ROD (MASTER ON R. Jé"/f‘/
£ 4 ) . .
02-341-02-01 16 PISTON -
02-345-03-02 16  TAPPETS , B
'fﬂ . ‘ 02-350-06-08 2 'CAMSHAFT - CAM GEARS - CAM BEARINGS-
Q .|  02-355-03-09 .o ~ IDLER GEAR - MISC. GEARS
o 02-359-03-02 - . © 16  AIR START VALVE ,
» ) [3 ?
Ad yY) Deased atrsid Cawrn® 1A 7



20U/ U

‘l._/ ' SehiAL NO..L. ’
ROk ENGINE SPECISICATIONS ) sHeeT. 2 oF
ENGINT - n. ‘ . .
N0 COMPRESSOR ON ENGINE. PIRT &IST
-OVISION L : s o, _.. .
PARTS LIST .. . -
eRoL? P%Ft‘a He QUANTITY S DESCRIPTION : S"‘i _ff "St \%ﬁ’
PART NUMBER : Ay eI RNE

. . (. . v/ <

.7 02-360-08-03 ¥ 16  CYLINDER HEAD < :
02-361-01-02 16  -INDICATOR COCKS - v '
02-362-04-01 16 CYLINDER HEAD COVERS v/
02-365-01-17. 16 FUEL INJECTION EQUIPMENT oo
02-371-04-02 1 FUEL PUMP LINKAGE v/

. 02-373-07-02 1 COVER - G.C. OPENING N
'02-375-07-04. 1  INTAXE MANIFOLD .;/’ -
'02-380-06-06 1l EXIIAUST MANIFOLD . .
: 02-385-01-12 1  COVERS — CYLINDER BLQCK -

: 02-386-01-13 1 COVERS - CRANKCASE g
©.'02-387-06 -01 1 CRANKCASE VENTILATOR A |

' 02-390-05-01 16 ROCKER ARMS ¢//
82-395-03-06 1 COVERS - GEAR CASE -
02-310-06-01 1 OVERSPEED TRIP v
02-411-05-02 1 GOVERNOR DRIVE v’
'02-413-12-01 "l GOVERNOR LINKAGE AND CROSS SHAFT ¥
' 02-415-01-01 < " 1 . GOVERNOR’ v
00-420-01-01 2 LUBE OIL RELIEF VALVE (PRESSURE REGULATING)
02-420-02-01 1 ° LUBE OIL PUMP - ENG. DRIVEN - PRESSURE /
02-425 FOR 75080 ‘1 WATER PUMP - ENG. DRIVEN' | Vo
"02-435-01-01 1 JACKET WATERINLET FITTINGS PARTIAL S U L
02-437-15-01 1 TURBO WATER PIPING.
02-436~FOR 75080 1 INTERCOOLER PIPING , 3/
02-4%1-14-01" . 1 STARTING AIR MANIFOLD PARLTIAL “wll1p 7t
00-442-08-01 2 | STARTING AIR_DIST. : v
02-445-01-05 -1 = COVER »//




L 2O, )

", 02-550-03-04 . = &

L ®-139-0137 4 . .

FOUNDATION BOLTS - ENGINE ,

. ,-—. o - — SEHIAL NO.
182 | T anng L ' . 3 :
4 6 | Louldnll ENGINE SPECIFICATIONS - . SHEET. oF
v 76 ENGINE R T ; ' . ’
e 716 NtD COMPRESSOR O OMN ENGING IRTS LS
bes 5 DIVISION ‘
1-11-76
2-10-76 - —_—
-11-77 GROU? PARTS LIST . : SH [I:J oAl
, oR QUANTITY : . DESCRIPTION o 2 PN
-26-77 PART NUMBER ¢ . " éo‘;;/r.:
:f§7¥7 02-445-06-01 3 1 F.O0. BOOSTER PUMP B R
t o - , . . ) . .. . .
{1777 ~02-450-15-0L 1  FUEL OIL HEADER - R. & L. BANK ¥
~10=77 - ' - ’ -
\-25-77 ~02-455-02~01 1 FUEL OIL FILTER Vv
j ) *SE-025+-000% 2 LUBE OIL PRESSURE - STRAINER |
A oz-uss-roa 75080 1 ' L.0. FITTINGS - EXTERNAL Fe&TioL 3 -
4 yoz L67—21 01 1 TURBO L.O. FITTINGS L
. ..t - T, ) . ",.--' :
i ,’ft..-oss o7T® 2 INTERCOOLER TV
;. o \0' ) S ) - ‘ -
; . o9 475-22-02 1 BRACKETS - TURBO AND INTERCOGLER PhuwwiL JH/7
. «"."MP ~022-000% 1 TURSOCHARGER - R.B. | T e
i ff;'%x-023 000 # : 1  TURBOCHARGER - L.B. o -'Pffi
L ,;,oo A91—o¢-1d 2 AIR INLET ADAPTER )
. 00-595-03-08 s 1 EXHAUST OUTLET ADAPTER | LR
g " toz-soo FOR 75080 ™ 1 CONTROL PANEL g
N ;q- o - el | R | P ‘,; el
. S L s, e T 1D VAT '
b 6225200101 1 INSTRUCTION PLATES e
: ! 60-520-01-01 1 WARNING ‘PLATES (AVOID SPEEDS 180 TO 250 RPi)
; |} %02-525-06-01 '1 . BARRING DEVICE e
; " ~02-530-32-01 1 PLATFORM ..
: .1-02-531-02-01 2 STAIRS . Y
3' 02-540-07-01 1l SUMP TANK - LUBE OIL
:! ' . . . . M R} : *
i , "+ 02-550 FOR 75080 re=e?iy ‘FOUNDATION BOLTS - MISC. -

JTURBOCHARGER TOOLS (FOR 75080 ONLY)

.
. }
. - . .
[ . h . 1]
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PRV LU W PAILIN

. r- .-;: r(‘ ,P 5
NIV Y § T LS.
EHAINE

| £330 COMPRESSOR

I ovisioN

ENGINE SPECIFICATIONS ' SHEET

LuAL NO, LYY

4

OF =T

GHOUP PARTS LIST

PART NUMAOER

OR ' QUANTITY

DESCRIPTION

02-590-025

02-595 FOR 75080

'00-621 FOR 75080

r-161-005%

" 02-630-10-01

N o~

02-533F0R 730350
02-689 FOR 75080

62-691 FOR 75080
02-690 FOR 75080

02-695 FOR 75080

02-700-FOR 75080

-02-717 FOR 75080

02-795 . FOR 75080
02-805 FOR 75080
02-810 FOR 75C80

- 02-820 FOR 75080
02-825 FOR 75080

02-835 FOR 75080

1l

. .1

W)

= H o o

H H p pHp e

TOOLS ENGINE (FOR 75080 ONLY)

SPARES (FOR 75080 ONLY)

| FUEL OIL'DRIP _TANK

PYROMETER CONDUIT

ON ELGING WIRING ' .
- v - q

ENGINZ WIRING (OFF ENGINE)
SATETY ALARM (OFF ENGINE)
SAFETY ALARM

SAFETY SHEUTDOWN

STANDPIPE
AUX. SUB-BASE

REASSEMBLY SPARES
INTAKE & EXHAUST EOUIPMENT

JACKET WATER SYSTEM EQUIPMENT

LUBE OIL- SYSTEM EQUIPMENT
FUEL OIL SYSTEM EQUIPMENT

STARTING AIR SYSTEM EQUIPMENT




Preparation for Shipment and Reco.henced Storage'A.

Procedures for Diesel/Generator Sets

L.l Scope
1.1.1 This procedure depilcts the general reqgulrements for the
preservation and maintenance during storage of diesel -

engine/generator sets. : . ' o o B

Preparation .of Engines and its Appurtenances Prior to Shipmenu.:'
2.1. 1 The Diesel Engine & Appurtenances are prepared for storage f
and shipment by the assenbly and shipping departments._ N
2.1.2 The Diesel Engines & Engine Appurtenances are prepared
-.for storage and shipment in the rollowing mannér..
. 2.1.2.1 A mixture of 50” Techtyl and 503 Lube 011 is )
pumped though the L.O. System_with enough pres—

sure to reach the turbochargers. Once~preservative is

applied, all flanges are sealed. -
2.1.2.2 A mixture of 50% Techtyl and 50d Fuel Oil 1s -
pumped through the fuel oill lines. The fuel
- racks and 1ndicatoir cocks are moved to full open position .

‘ and the engines barred over a min. of 6 revolutions to
yﬁ » assure that the inteinals of the fuei-injectors,are thor- )
i oughiy coated witn preservative. o )
2.1.2.3 TFuel injectors are removed and . xech vyl 502-0
is sprayed inside the combustion chambers, coat-

ing the cylinder liners, piston crowns and cylinder head

-faces.,

?g : 2.1.2.4 Fuel injection pump follower cups are removed
':-?'ij - and Techtyl 502-C is zpplled by spraying the

: lower internals of each pump. - Cups are replaced imrediately
! L) .
{
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after application of pre8°*vative. | . . Q

2.1.2.5 Valve covers are rewoved and all areas inside

suboovers are thoroughly coated with Techtyl

LT

502-0. X ".‘.*'.-\‘;' - - '_-.;2 -'z'.:..’. "..0_'-’.—..--—'-__—:‘.,.4_;_: ‘ﬁ.‘. “m’r‘_—. ?
- - N - . ) - ’ ' : - - ¢ l.
- T T a0 e eed C et Cehan L, LT p ey

2.1.2.6 Cam gallery side door coﬁers are rerovod and

the entire camshaflt and housing thoroughly coat—-

ed with 'I‘echtyl 502-C. o L e e e

. .
- .
. . .-

2.1.2.7. Cover plates ard insp°ction doors on the gear

case are removed and the gear train coated with

Techtyl 502-C. ) :

'2.1.2.8 Rellef doors and side doors are removed. .All

machined surfaces in;cernal and accessable witli- .

in the crankcase 1s sprayad with Techtyl 502-C.
{

2.1.2.9 Gaskets for equipment removed from the englne

are carefully exarined for any damage prior to

re-installation on the englne. All gaskets that show silgns

* -

of damage are replaced. _
2,1.2.10 All openings are sealed using gaskets.and steel

shi ppino covers, pipe plugs, or tube plugs. )
2.1.2.11 The rear crankshaft oll seal is wrapped with

duct tape. | .
2.1.2.12 All machined and unpalnoed surfaces on thé exter1c»
of the equipment 1s protec»ed by coating with .

hard Yechtyl.

-

Preparaticn of Generators & Appurienances Prior To Shipment.

3.1.1 The Generator ar™ its appurtenances are prepared for storace
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and shipment by the assemdbly and shipping depariments.

3.1.2 The Generator & Generator appurtenances are prepared for

shipment and storage in the following manner:

3.1.2.1 lThe}generator and 1its appurtenances are pre-
pared and packaged for shipment in’accordance :

with the applicable levels of ANST NL5.2.2. o

3.1.2.2 The packaging provides for the use of desic— .. o

cants and protection of the unit. o :'5

4,1 On site preparation, maintenance, and examination requirements

for storage of Diesel Englnes ancd Appurtenances.
L.1.1 The dlesel engine shbuld»be off-loaded onto haqdwoodjblocks.
The engine mounting flanze must be supported by 502 of its

area, ecuallj spaced.

L.1.3 The engine should be completely.tarped and the tarp secure-—
ly fastened to its skid. __'

4,1.5 Quarterly inspectlons of the unit should be conducted to
the following criteria: | ;
L.i1.4.1 Examine 21l engine cover plates for'tightnees

and seaiing ability. oL
4.,1.4.,2 Examine all heating elements.
L.1.4.3 ' Remove all of the engine slde covers, two valve
covers, and one camshaft gallery cover from each
side of the engine. Visuzlly examine the internal areas
for moisture, contaminents or any signs of:deﬁerioration-
Observe humidity indicators for signs of moisture..cIndica~

tors and desiccants shouid'be replaced when Inspection
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indicates the necessity for replacement. ’

4.1.4.  Examine gaskets for all covers removed and re-
place 1f a2ny demage exists. Re-install covers.J
- 5.1.4.5 - Inspect the hardwood supports for any indica-.- -
tion of settling. If’Settling has occurred. '

during storage, supports should be replaced quadjuséed

as necessary. ° : s T

5.1.4.6 Replace tarp and séguré. Actlvate heating ele~ .

o7 - ments. = " SRR
4.1.5 Annual 1nspectidns of'the unit, in ad§ition to tke qnarter;
ly éxaminations should be performed to the following cri—f

S ’

* ——— T ——— . - co— —.—--.

4.1.5.2 Examine intake menifolds and turbochargers for ~~

deterloration. Clean and preserve 2as necessary.

On site dreparatlion, maintenance, and examination requirements

for storage of Generators and Generator appurtenances.

"8.2.1 The generator must be stored under—cover -in a dry, clean

location, protecteﬁ from low, rapid, extreme varlatlons
in temperatﬁre or humidity. 1indings should be protected agzinst
rodents and termites. The windir:xgs should also be protected
against sweating and freezing utilizing = safe and relizble hea‘c.
ing system which should be 2dequate for keeping the temperature

of the machine zbove the dew point of the surrounding area. Fac-




tory installed strdp heaters shquld be energilzed during storage .
of equipment. . |
},,2.2 The equipment must be examined frequently and the wind-

ings meggered at’periodic'intervals. .

Ci—
7 ./:///77 _
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RECEIVING INSPECTION PROCEDURE
DIESEL ENGINE/GENERATOR SETS

Scope.
1.1 Procedure for inspection and examination of Diesel
' Engine/Generatqp equipment for potential shibping

damage prior to off loading and final storage.

Dlesel Engine and Auxllliary Skid inspection réquirements.

2.1 Upon arrival at Job site the canvas tarp should bé
examined for tears, openings, or other deteriobation.

The location of any damage to the covering should be noted

prior to removél to provide for examination of any equlp-

ment which may have been exposed as a result of thls damage.

2.2 The tarp should be carefully removed to avoid catch-
ing header pipes, brackets, or other attachments.

2.3 Once the tarp 1s removed the equipment should'be
inspected visually for damage.

2.4 The equipment should be off-loaded onto hardwood
blocks supporting 50% of the mounting flange area

equally spaced. The tarp should be reinstalled and the

equlipment examined periodically to the réquirements of

the long-term storage procedure.

Generator Inspection Requirements.

3.1 Upon arrival at the job site.each crate/container

| should be visually examined for Shipping damage.

3.2 Equipment should be caréfully removed from the con-

talner and the vapor proof barriler examined. If the

L
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barrier is not.foﬁ§d to be iIntact, then the stator or rotor

should be meggexr tested to the manufacturers requirements

prior to storage. ‘ |

5.3 The generator must be stored and periodically examined
in accordance with the recommended long term storage

procedures.

Ao Y S77
APPROVED: C. Rénfro | ’

Manager ‘
Quality Engineering
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‘Addesidum No. 2

' ' Attachment
RECEIVING INSPECTION CHECKLIST
- _ L RT 4. l.&.
DESCRIPTION: /) /%4~ {. L LE NG gg% ‘/Q 7 wir _Z
DR vEn Genecesrol ST TVA MK. AR

S/ 7-:’0?/—.Qfﬁz ey [/ A, PROJECT MK. KL 2

ASME CLASS 1 /_/ QUALITY LEVEL I / 7 -/ ClAss IE 22X VENDOR MK, i

CLASS 2 /_/ QUALITY LEVELII/ 7 _7 OTHER
/7

CLASS 3 /_/ ANSI B31.1

SPECIFICATION rall 2 1/

/—7

covrracr ___ S5 /& /

ITEM(S) i

ASSIGNED STORAGE LEVEL: & [E] [Z] [@]  surppive pamace: yEs [T wo X7

SPECIAL INSTRUCTIONS =~¢ — S P
;0/? Al =l & LS [ o k:’ L ’z:_sc-—L,/' Qepre=reR 70 2 SErs
Cory A r7re Lol »

P SOURCE INSP. YESX _ WHO ___ If no
INSPECTION REQUIREMENTS SAT |[UNSAT;N/Alperform the following: SAT jUNSAT
3 Iéentification 2 Maring )(, 11 Phvsical Properties
2 mg. Documentation X 12 { Chemical Properties

13} Prot. Covers & Seals K 13 | Dimensions

iij Coatings & Preservatives X 14 | Weld Preparations ﬁ
5 | Inert Gas Blanket X 15 | Workmanship
6 | Desiccant X 16 | Lubricants & Oils
7 | Physical Damage x 17 { Electrical fnsulation
8 | Cleanliness )( 18

o 10

10 P20

> T o= : >

xotes: Q;’S VAL T NS Luo 7Tz=c/

L=,

Qu 7 [F/Yewhbheey

ENGNE o 74

;20 NCR No.

e JO /2 [T D
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CTVA LS RIB (DEDG T ) TVA v CHECKLIGE Al €000D00L . (kLEASH Sheet, of

Coutractor DELAVAL.  TTIIRZNET INT, TVA Contract ZA K Gi— A7/
; : ' o 3 Item__/
3 rchase Order_ N A 5.0._ 750 3] Release No. _5
>ubcontractor ;Lqu).’rrcnt SRS -"'J."'-’-{\—P'r—?—j—cct
!fi [ PR b % SCN -‘5:.'-'-:- "" L._kx.‘.-.\i.' &'\.u...-“:-:"\ FL;}L\ I

B

Vrawving & Rev. - o t Rel a
v _DRRINING R-3700( GENEATOR QUTLIGE REY. 9) Amt RZgﬁi‘iid [[£]# complete

Identif‘zca.t].on or Serial No.

. “ .o e » . - .0 - = = q‘,
| B S S — “Lé , » S e ' 81 —c
) I ) .
The equipm=2nt above is released by TVA lnspector. Alf boxes X = Inspection madeo.
must be marked. C = 1tem requiring Contractor's QC representative clearance
N = Not applicable. and signature prior to shipping.
. R = Reqmred - ) o __V = Verification of records. .
;]  oEo taT DED 1aT
3 QA QA QA QA
‘;4 " Reqd Repr : 1 Reqd Repr ,
L N sy - g g -y an - ot boull ot . e
1 ] E] MATER N CERTIFICATION ] CERTIORTE  QF COMPILIRNDS

SPECIAL IS RNDLING
SEISMIC ;

ERZDE AR RCOE TEST

~—

[0 [ NDE RECORDS (SHprT) ‘s

Lrd e Lt

Ly Loatiw 3.'-’,"/-'7

iMSFICTaN  OF Bil”
\ z

"~

NAME PLASTE
ClLERML NS

it et A

.

DO00O0ODORRRE

]

O

FRESSUARZ  TEST U
T M

|

|

O

ENRNKREER

S
PRCERGING | o~
. TEH L LR I; !‘,'JA-J 3 4‘{7 QC;‘{J’?\
MARK NG (r?a FRey M,) \

PL"IAID .. N1 Ly v Ind
ISy

- TS! !i' L AT SN, W )

Remarks (Deviations have been approved by the responsible TVA Engineer.):

[The underswnnd hereby certifies that the equipment and/or material released meetls all contractual requarements. Approved deviations,
it any, are ticted ahove by number, .

2

(- e e S e W T AT LT I LT T
H:g l Vn inspo ctor s approvdl for shipment of the nbuv s duseribed ciuipment and/m nnxea ial 5 subject to the provisions of thz con-
tract concaerning m;p-chon and, notwithstanding such approv.l, the contractor is in no way released from complying with all provisions

bafinne  tramp,

.rk_C'? or s / Pl l\’ g- // / /, _i. Tltl(‘ f\/”'\ i_l'.

".}w.we._ Date ?/Z?/L

—_ T ‘._" i PO d—agomy oo iraliegiadil

o*(rar ‘or"‘ Q,LR ~ .

SR S i - S A ey R gl Sl o = — =

Distm.nuuon l - Knnxvxlle 1&T t _
2 - To praoject ’ c g
3 - Inspactor’s field office fila ’ . ) _ l




' ®
’j ‘TVA 1140C (DES-3-68) TENNESSEE VALLEY AUTHORITY TVA Contract__ T€K61-86181
' This form is to be '~ Inspection and Testing Branch Contractor Delaval Turbine, Inc.
..} used only for
1\‘ succeeding pages along ] INSPECTION REPORT Subcontractor
¢} with TVA form No. 114OA ]
% as page 1. Report No, 16  pate 9-28-7T
4 THIS REPORT FOR USE INSIDE TVA ONLY \ Pege___ 2 __or_ 3
: without the flywheel. Reason given for shipment without flywheel
ﬁ was that the flywheel for this engine was being used on another
) engine for another customer. A new flywheel was being manufactured
’j for TVA. Writer reviewed copies of data package and found them
A to be acceptable,
i INSPECTION: GENERATOR ASSEMELY R
3 4 ' ,
L Visual and dimensional inspections were conducted on the rotor and stator. These
two (2_}”_5:1_p’ments will ship separately. Inspection for clesnliness, name plat-‘
and markings were also made, After minor clean up in the stator terminal box

8l inspections were satisfactory.

S b oo

PACKAGING: Stator and@ rotor will be completely packaged in foii vith desiccative

bags, vacuum induced into package and package is thermally sealed.

Entire component 1s then packaged in wood container. Writer witnessed

rotor packaging up to the vacuum seal.

Due to the rework that will take place on the off-skid components, the update status

report will change. Writer wlll attempt to get & more accurate report. Also changing

the status will be the rework on equipment from Thermexchanger (lube oil coolers,lJ.W.

- coolers, etc.). Writer was advised that Thermexchanger has Just submitted a rework

BT

procedﬁre and Delaval Engineering will review and if acceptable forward to TVA for

IS AR
Sl
e, A

approval.

‘Writer was advised by Delaval Engineering that the TVA test reports will be ready in

thres (3) weeks.

FRURNENPRIGLY X

1‘; . - Iv
Aéi;/éh&;&ﬂ/ éi/¢;4h;éZQx
P araa or g
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RECEIVING INSTFCTION CHECKLIST : ' Attachment A

SYSTEM/

/YeS 4 e, )
Gerwrorsn Sysrens

j.FSCRIPI'ION' Q FLEL £ A UG:‘U:.-— *

ax
L £

ASME CL iJ 7 asME cL.2 /] asME cL 3. /[
QUALITY LVL I / /7 QUALITY LVL II
cLass 1IE A ANsI B31.1 /] oTHER 77

' SPECIFICATION 7 T2 ~28/

TVA MK. A D

Y LGt | PROJECT MK KA~ G323+ AFFRASY

VENDOR MK, 75 0P ~2LA S
CONTRACT __ S°G /& /
TTEM(S) 2

STRUCTURE L 7 wir A -

ASSIGNED STORAGE LEVEL: =] - X [©] smpeive pamace: ves [T vo &7
SPECTAL INSTRUCTIONS 20 A
L )
~ [ |SOURCE INSP. YES_X NO ___ If no 4 }
INSPECTION REQUIREMENTS SAT TIN/Alperform the following: SAT JUNSAT N/
1| Identification & Marking | X 111 | mysical Properties 1
Mfg. Documentation X 12 { Chemical Properties
3 | Prot. Covers & Seals < 113 | Dimensions
L | Coatings & Preservatives | lel; Weld Preparations
5 | Inert Gas Blanket X |15 | workmanship
6 | Desiccant A 16 | Lubricants & Oils
7 | Physical Damage ( 17 | Electrical Insdlat::lon
8 | Cleanliness X 18
S 19
10 ko
> > A ora
0CT26 178
8=

_ACCEPTED . No [/
PECTOR WW

If no QCIR No.

DATE __ /O -2 0- 7F

*page 1 of 2
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TYA 105268 (DED-6-74) TVA QC CHECKLIST AND SHIPPING RELEASE

"4‘ I\'.'ln--.‘ o : - \_. v -—
Contractor . - [/' e - IR : TVA Contract =« i<
' , ' ‘ - Item '
Purchase Order__ S.00 7 - el Release No. _ /. ¢
Subcontractor quipment roject ___ -
i " /-'t:‘-»-L P < hi;-k . !:.; et L. \\'A‘\'\ VU i.-" AR YRS
Urawing & Rev. Amt Released YRR o : :
- e e Complete -
.‘? 2! NLd ¢ ‘ Amt Required = e % p-ete. .
entification or Serial No. i ]
fea JNFNEL o NE WRVEE SN TRRR - p ey
The equipment abave is refeased by TVA Inspector. Ail boxes X = Inspection made.
must be marked, ’ C = Item requiring Contractor’s QC representative clearance
N = Not applicable. and signature prior to shipping. '
R = Required. V = Vaerification of records.
DED - 1&T DED 14T
QA . QA QA QA }
Reqd Repr - . cenmy A Reqd Repr o
C_MAERING. DT G TN O M _CEET . S(ATE OF COMPLIAN
[ M MDE RECL L. (s J SES2IML HANDHN,
0 Viapni O UG RECURDS
: »
] Pives s e oo :
— fad
0 K _freEsspeg -7 O O
0 INRME e - O 0O
O & _oppe- oo
O & =ain, 0O O
0 0 _rodegy RN O 0

" Remarks (Deviations have been approved by the responsiWA Engineer.):

.{l
|

if any, are listed above by number.

Contractor's QAR

The undersigned hereby certifies that the equipment and/or materia! reieased meets ali contractual requirements, Approved devlatlon;

Title . . . Date_ _.

of the contract.

The TVA inspector’s approval for shipment of the above described equipment and/or material is subject to the provisions of the con-
tract concerning inspection and, notwithstanding such approval, the contractor is in no way reteased from complying with all provisions

- v ‘4 : . : o ‘;,/f ' -’ ‘ // ,_/, -
Inspector . ; ;. | o4y s Title (., ¢ axr” Date./, . =~ .77 ~ )]
Distribution: 1 - Knoxville i&T : .
~ 2-To project (Y : ) Cw

3 - Inspector’s fiel_d office flle
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DELAVAL ENGINE * ' PACKING LIST
AND COMPRESSOR DIVISION

§50 - 85TH AVENUE :
OAKLAND. CALIF. 94621

. -

; SHEET NO oF SHEET®S
7 3 .
e Te:____Tennegse? Vallev Authority A DATE SHIPPED
N U | wwBellefontec Muclear FPlant SHIPPING TAG NO
A " e—tlollywood. Alabeoma ' OUR JoB No__ﬂﬂ___ i
: CUST. ORDER NO : .
' ¢ : ' : YS .
; via_Southeru Pacific : MARKS: ' f
Route-SP-S5W-Southern ‘ A o -
‘ !
' : . EXPORT INFORMATION _
}QTY. D ES C R ' PT l 0 N . BogRNo GROSS NET cL
}i ' M. w L PIECE NO. | weigHT | weIGHT | MEAas
f} On Rail Cat No. SP-500519 ’
@' ‘| Diesel Engine Serial lo. 75082-2&5 ' 240,000#| Est. -
' l Flywheel A 9’oop# Est.
|

: ¢
,:-‘ .
; \ 2 79 _.
ol , I ’
[° |
a)
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\ - "_.,;...”.\¢ .L ?“'.,(' . ) X - .i R _
4 ‘ . o , : BNP-QCP-1.1
\ o RECEIVING INSPECTION CHECKLIST Attachment A
v SYSTEM/
DESCRIPTION: STRU-GTURE p T UNIT 2

4 MOTOR & FiyWHFEL ™ 7/
&

ar [€]  moseer wk. KEFA-93¢ KEEA -91

3 aseE cL 7] 7 ASME CL.2 /7 aASME cL 3. /7 . ' @
] QUALITY LVL I / / QUALITY LVL II / 7 _ VEOR MK. M) : :
cLasS . IE ¢ ANSI B31.1 /_/ OTHER 7.7 CONTRACT 8618] '

e

SPECIFICATION 1 VA 241/ ITEM(S) NIA

ASSIGNED STORAGE LEVEL: A [D]  smrppinc pamace: ves L7 v BE |

j SPECIAL msﬁmnons NONE.

b ]

P
SOURCE INSP. YESy/ NO If no

®

INSPECTION REQUIREMENTS SAT UWAT"N/AJ erform the following: SAT v SAT
. 1| Identification & Marking 11 | Physical Properties
i
e 2 | Mfg. Documentation : 12 | Chemical Properties
| Prot. Covers & Seals 13 | Dimensions
4 | Coatings & Preservatives 14 | Weld Preparations
5 | Inert Gas Blanket 15 | Workmanship
; 6 | Desiccant " 16 Lubri'cants' & Oils
; 7 | Physical Damdge ' : 17 | Electrical Insulation
1 8 | Cleanliness | 1 ’ 18
"
‘ 10 - : . )
f . > - : a= ' ] ' - .
o : : d Ge & -
| otes: SN/ # 75083 -2896 - M. TN
g | NOV1 3 1978
: ~—

. IIEM ACCE X NO If no QCIR No. AN g

INSPECTO ' PATE /- Q- 75
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TVA 105268 (EN DES-2-77)

TVA QC CHECKLIST AND SHIPPING. RELEASE

Sﬁeet of .

Contractor . TVA Contract
Item

Purchase Order S.0. Release No.

"Subcontractor Fquipment oject

Urawing & Rev.

Amt Released

T T —— [J% complete

Identification or Serial Ro.

N = Not applicable.
R = Required.

"The equlpment above is released by TVA iInspector. All boxes X = inspection made.
" must be merked. C = Item requiring Contractor’s QC representative clearance

and signature prior to shipping.
V = Veritication of records.

i DED 1&T
.‘i-:j QA QA
. Reqd. Repr

DED 1&T
QA QA
Reqd Repr

0000

N

O0o000OoO

00000 o0Ooo

DDDD’

DoooOoooon

]

Remar

(Deviations have been approved by the rcspon;iblo TVA Engineer.):

The undersigned hereby certifies that the
if any, are listed above by number.

equipment and/or material released meets all contractual requirements. Approved deviations,

\
’
7,0

Title Date

Contractor's QAR

The TVA inspector’s approval for shipment of the above descri
tract concerning inspection and,
| of the contract.

Inspector

notwithstanding such approval, the contractor is in no way released from complying with all provisions

bed equipment and/or material is subject to the provisions of the con-

Title Date

1 - Knoxville (&T
2 - To project
3 - Inspector’s tield office tile

istribution:
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CERTIFICATE OF COMPLIANCE

REFERENCE: PURCHASE ORDER NUMBER _ —zev/—me/ 87

SUPPLIER: _ Dotbeie” Tndire . Zae. ' o i

WE HEREBY CERTIFY THAT THE PRODUCTS OR SERVICES FURNISHED ON THE

REFERENCED PURCHASE ORDER MEET THE REQUIREMENTS OF THE APPLICABLE

DRAWINGS AND/OR SPECIFICATIONS. S
2 PARTS LISTED ON THE ATTACHED PACKING LIST ARE SPECIFICALLY
COVERED BY THIS CERTIFICATE. ) :
] PARTS LISTED BELOW ARE SPECIFICALLY COVERED BY THIS CERT- =
IFICATE. 5
B g
a DOCUMENTATION IN MANUFACTURERS FILE TO BE SUBMITTED AS g
- REQUIRED AT A LATER DATE. o
0 DOCUMENTATION ATTAQIED/SHIPPED SEPARATELY. g
_ | Z
baa&,.(&) Y q% Yy ivds =
: DEL/.A}{\L REPRES A ‘\.
Eﬂﬁﬁep un.ﬁé ENaoduJ\A_a —_ N
TTTTCUSTOMER REPRESENTATIVE DATE {
Y

e wi
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'in accordance with the requirements of The Instruction Manual, Volum

Atgnnessee Valley Authority ' _ ' I GPE__ .

WEB B40315 512

——ty

’ ' - . MEB
MAR.,ig 1984 -
CAE___' e

March 9, 1984

400 West Summit Hill Drive _ S A
W7C126 C-K .- , , : H iR
Knoxville, Tennessee 37902 ' , - . 1

Attention: Mr. C. A. Chandley

Subject: Bellefonte Nuclear Plant -
Standby Diesel Generators DSRV-16-4 - TFsG - 7
Units S/N 75080/83 : -y T
Contract 76K61-86181 : L
. TIN 7 T
Reference: Your letter No. 42-420 of March 5, 1984 . B a
to Mr. David Wulf (Re: Product Improvements) T BWPE T
: VT PWPE T T T ¢
Enclosed, please find a copy of Drawing No. 102632 which has been WBPE T

recently developed as a result of customer request for this product. BLPE -
improvement. This drawing in conjunction with the Turbocharger and | DNPE
Intercooler Brackets Assembly Drawing No. 02-475-22 can be utilized | FOPE
by field perscnnel teo facilitate zeneric installation instructions ~TPE
RFE f

Because of the likelihood of lube o0il piping interference the shield
assembly would most likely require notching to allow proper installation
around the upper lube 0il 'supply pipe and flange connection (Reference
Drawing No. 02-465-21 Item 43).

In addition to the shield assemblv we have compiled a list of other

product improvements that are applicable to the diesel units at the
Bellefonte site which may be of particular interest to the Utilirty;

1. Spray Shield Assemblv

Spray shield should be incorporated to isolate the front fuel
oil crossover header and connections from the turbocharger
exhaust gas inlet in order to prevent a fire, in the event
spray from a broken fuel 0il or lube oil line is directed to
these hot surfaces. In addition to the shield assembly, it
is also recommended that a pipe flange shield be installed on
the upper flange of the lube supply pipe to accessories and
rocker headers. This pipe flange can be identified as part
of item 43 on the attached drawing 02-465-21. The pipe
flange safety shield can be purchased through cur Parts Sales
Department, identified as P/N CL-042-007.

MEDS, WSBE3 TR, | ,\’
) -/ e E &
MEB. MASTZR FILE / 7
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/ Tennessee Valley Authority
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Page 2, 7

Additional components for installation of the shield assembly
are:

Qty Part No. Description

1 02-475-22-AW " Shield, Spray

5 02-475-22-AQ Support, Spray Shield

1 02-475-22-AU Shield, Spray

1 02-475=-22-AT Shield, Spray : .
10 GB-001-117 Capscrew, Hex. Hd. - 5/8-11 X 1-1/4 Lg.
6 GB-034-006 Nut, Hex. - 5/8-11
10 GB-001-115 Capscrew, Hex. Hd. - 5/8-11 X'7/8 Lg.

3 GB-001-046 Capscrew, Hex. H4d. - 3/8-16 X 1/2;Lg.

Fuel Injection Pump Return Line (released for factory productlon,
June 1982. :

The injection pump return line has been redesigned to provide

"a line less susceptible to damage during engine maintenance

z2nd installation. This line also reduces the possibiliry of
fuel spray which could potentially cause a fire should =z
failure occur. The new tube P/N is 102507 and is used with
clamp P/N CK-006-003.

Piston Assembly (released for factory production, September 1982).

The piston has been changed from a full stack "Belleville' washer.
to a half stack '"Belleville" washer arrangement with modification
to the pin bosses, rooi and ribbings oi the skirt, and to the

piston crown for optimum strength versus weight. The piston skirt

. plating now incorporates a copper flash procedure prior to the

tin plate operation to improve the bond between the plating and
the skirt. .

Note: This product improvement automatically incorporates
the piston crown, head land cutback (S.I.M. 350).

Piston Crown Cutback (released for factory production, January 1981).

The O0.D. of the piston crown above the first ring groove is
cutback from 16.880/16.875 inches to 16.785/16.775 inches.

This improvement is effective on all new "R" and "RV" piston
crowns sold. This modification will improve lube o0il consumption
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‘lube oil filter ‘life, and reduce piston ring/liner wear by n'i — i

minimizing carbon buildup. This improvement is most effectlve
on continuously running engines. :

e

Fuel Injection Nozzle Tip (released for factory production Juﬁer1983).

The spray angle has been changed from 140° to 135° to promote

better combustion and improve cylinder liner life by reducing

fuel spray impingement. This jimprovement is effectlve on all .

new nozzle tips sold. The P/N of the new tip (135°%) is T

HD-004-000. We recommend that all nozzle tips installed in

any one engine be of the same angle. Therefore it is important

to record nozzle tip spray angles as well as pop pressure when, A
maintenance is performed on the injectors. - T

Shrouded Fuel Lines

Shrouded fuel lines, long a standard in the marine industry, . .

have recently been incorporated on nuclear jobs. These lines’ ,
will ceontain fuel spray in the event of a ruptured fuel

injection line; preventing the spray from potentially causing
a fire prior to the diesel being safely shut down. The P/N of
the shrouded fuel line is 03-365-03-AD.

Friction Welded Push Rods (releazsed for factory production,
November 1983).

TDI has developed a friction welded push rod to revlace the
present ball and tube push rod. This new design pr¢motes
optimum weld quality. The new push rod P/N's are 02-390-06-AB

and 02-390-07-AG.

Piston Pin Reraining Ring (released for factory production,
March 1982).

The piston pin retaining ring has since been redesigned from
a spiral type ring to a snap ring to provide a ring less
susceptible to damage during maintenance and to facilitate
ease of assembly. - The new snap ring P/N is GE-003-067.
Also, pliers for use with this snap ring is AR-050-008.
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Please do not m;sinterpret our Product Improvement Pxogram to be a’

Product Correction Program as this is not the case- When we facllitate -
an improvement to a part or component it does not imply that the

previous design was inadequate for the intended purpose. . _ -

Y

Price and delivery quotation can be obrained on reqmest thrqugh~6ur o -
Parts Sales Department. ) T

If this office can be of further assistance, please do not hesitate
to.contact us. ‘ ‘

Very truly yours,

R el - . : .
PN i - ' ‘
R N S ,
P .-L \/Y‘ ~ \\: \\~ )
L —_ .
Lee Duck

Engineer, Customer Service
- LD:cmh

cc: A. T.'Olssen - Atlanta

Enclosures: Dwgs 02-465-21
102632
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CHANGE OF CONTRACT

Adaress alli communlcation except invoices to
TENNESSEE VALLEY AUTHORITY
OIVISION OF PURCHASING
Chattanooga, Tennessee 37401

‘en $5-8417 Telephone 615-755-3011.

ANSWERBACK-TVAPURTRFCTA
Telecopler 615-755.3214 '
CONTRACT NUMBER must dbe shown on all
lnvolm, D‘C‘(lm. SD'DD'I‘Q papers anc
correspondsnce.

TO

MED ‘84 U&L (¢ D4y

(THIS BLOCK TO BE COMFI.ETED BY TVA)
VENDOR CDOE ISTATE OR COUNTRY TVA REFERENCE NO.

010410-01 cO0E

77R61~-86181

BUYING CODE COMMODITY CODE

CHANGE AMOUNT §

- plus 4194. OO

L | A} ] | 6115-E
ENDOR REFERENCE NO.

CHANGE DATE ORI

4-11-84 "a

ACCOUNT NO.

13 1 |
PROJECT

Bellefonte Nuclear Plant

{

ADD:

A. 75080-115-06  Switch

B. 74080-115-07 Valve

c. 74080-115-08 Valve

F. 0. B. Cakiand California

$3,194.00

Ship prepaid U.P.S. and add charges to your invoice.

*Performance date - this change only June &, 1984.

s
EMERGENCY DIESEL ENGINE
Transamerica Delaval, Ine. e e e L L
Engine and Compressor Division w
3379 Peachtree Road, NE
Atlanta, GA 30326 -
MER
3 each 342.00 °  $1,026.00 - | APR 18 1984
3 each 581.00 1,743.00 CAC
3 each 475.00 1,425.00

E—|

J’

A certificate of complisnce will be furnished for each item. F3G W/Z y
- Payment in full by U. S. Treasury check mailed with 30 days of the receipt of Yl Y(/‘)V,
the material or receipt of the invoice which ever is later. 'h:-l T L/
In accordance with Sandra K. Savage's letter to J. Marcel Anderson dated :
March 8 1984. BY/P=
‘ P‘\"."DE.
WEPE
MAH.ED._pu;_.-..-,-B,L?PE
A DNPE
FDPE
APR1 3. '84 HCPE
I IRPE

Referenced to memo from C_.' A. Chandley to J. Marcel Anderson dated March 26, 1984

All other terms and conditions.of the original contract and previous changes of contract (if any), shall apply.

Previous Totai $7,074,975.23

C

TENNESSEE VALLEY AUTHORITY
SPECS 16 . Diviston of Purchasing

o S |

con‘ct Totatl $7’°79.169-73
. Marcel AndersonPWehasing Agent
/sar
TVA 394 (OP-7-80)
Caontract Flie MEB MAS,:[E.R QFILL E Requisitioner (2) -

Contractor

T TRTYTNL W o s T W = s - -~
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CHANGE OF CONTIIACI‘ . =3 TVA RCFERT NG,

[ odd sucoPt to .
TENNEISELE VALLEY AUTHORITY . [=- 7 > CHANGE AMOUNT § .

OIVISION OF PURCHASING
Chatuanones, Tennswues 37401 M% by, -

Teen 538417 Telounons 6185-788-3011 342048 e L ALIISBAS

ANSWEABACK-TVAPURTAFCTA

Yeoconor 613-758-3216

CONT RACT NUMBER must Be shown o all . ‘ mEB .

Depers and

COrreIDONBAnce.

— 04,02X0079 (7D

TO

Transamerica Delaval, Inc. EMPRCENCY DIESEL ERGINE
Engine and Compressor Division . ' DRIVER GENRRATORS :
3379 Peachtree Road, NEB :

Atlanta, GA 30326

This changs ie writtan to cover the rspair of the four Woodward
Governor actuators and cne EGA coatrol box inspaction in eccordance
with change 27.

Part : Price eme W3B63 C:K
ECA Conerol Box Actuator $105.00 _MECS, WoB5

“S/% 1402056 $2,565.00
1402057 2,410.00
1402058 2.475.00
1402059 2,460.00

'réul for examination and repair of governore $10,015.00
The above prices include coet for examination added by

change 27, therefore thare will be no billing against
change 27 —cradit —--—

*This change only. ' MATLED - PURCHASING

226 g4

Ref: Lonnie.S. Cox'é memo to:J. Marcel Anderson dated March 12, 1984.

All other terms and conditions of the original contract and previous changes of contract (if any). shail apply.

ebeedee i e ant B L

SPECS 16 ) TENNESSEE VALLEY AUTHORITY
Previous Total  $7,065,260.23 ) ’ Division of Purchasing

Comect Totat  $7,074,975.23 T ey d Wttt el (Leerliipp—

/ Purcnating Asent
(617 J. Marcel Anderson/mag . j
[ —

TVA 394 (O™7.8€) _ ~
Contrector  ~ - tragt FL a ting Oftice Reguisitioner (2) .
LINL s ROISON  Comvene ot Accounting ) C

- - e




CHANGE OF CONTRACT —

-n teo
TEMNNESSEL VALLLY AUTHORITY BUYING CODE
 DAVISION OF PURCHASING
Chstisnengs, Tonrumse 37403

B i s +d e e mnedn

Toton §9-8417 Toteanens $15-788-3011 L Yoo Fe 1A

ANSWE RBACK-TVAFRURTRFCTA
'

Totasapiewr 8$15-788-2216
COoMYT -
oo, sacnese. oo oo o | nsl2atemcs Jucloar Plrac mes

— 840229X0108 D serm wney o

(r——
o

D e i

Tranesasrica Dalaval, Inc. EERCEYCY DIitSZl ENGINE
Engine and Canpressor Divisioe DRIVIN GENZRATORS
3379 Peuchtres 20ad, MR

Atisata, SA 30326

ke e lomE s b o

75080-124-01 Annuncintor Power Supply Ronan
Model Wo. 125-24~124=300N ~ including a
Certificata of Canp.iance

In accordance with Sandra K. Cavaga's
lo.tar dated December 13, 1983.

PR

Lup Sum - $3,082.00

Corresct the “Correct Total” shown oa Changs </ to read

$7.054,170.23 and reflect that correction oo Change 28
and oo tha “Pravicus Totai” shown balov oa this change.**

*Parforasance date this change only — May 16, 1984.

Refer to C. A. Chandley's memo to J. M. Anderson dated Feb. 13, 1984,
All other terms and conditions of the original contract and previous changes of contract (if any), shall spply.

SPECS 16 TENNESSEE VALLEY AUTHORITY
$2,8062,178,23m~ Division of Purchasing
37,043,363.23 oy (ot o e ¢ ilergmr

Purcnasng Agent
61 3. Mazcal Asderson/meg

TVA 394 (OP-7-800
Contractar Centroct Fue Accounting OTfice Roguisitionsr (31
Consgnes Mant Accounting

Avsiter Purchasing A Fue
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A A e e s ™™ Sellefsate Puclesr Plamt

" — | 84020680039

hd Transemsries Dalavel, Inc.’

' Divisicm
3379 Peashtres 20ad, N.E.
Azlanta, CGeorgia 30326

Add
package including all the

4 each at $2,002.00

Services of RTX/Dalts Service Representative if required will

he in sccordsmca with dpacial Conditicm, “Services of Comtrscter's
Engineers and/or Nechanice™, at & vats of $773.00 per day. Trawvel
and liviag exponses shall he at eocst ta Tramsamerica Delavel plus

30 pereesnt.

1Is accordamce with Michsel Domlin's letter dated December 21,
1583. "

sPerformsnceddats ~ this change caly ~ May 7, 1984.

MARES) . FURCRASING
#3164

(Sefer te C. A. Chandlsy's memo to J. Marcel Anderscn dated Jenuary 24, 1984.

“mm““ﬂbﬁid“ﬂhﬂ ntract and prevé pes of contract (It any), shall apply.
s 18 TENMESSEE VALLEY AUTHORITY
Provious Tot  $7,054,270.23 , Division of Purchasing

Comect Totst  87,062,278.23 . o] Dleree Leeg ot cr
: . (61) / Narcel Andarson [wenams Aemm

‘ ~Ipte

- : . - .;’:3 . N




0 Bos 2160
Ootiang Catdoome 94671
(418) §77-7400
1/5/84=plb-cc: CAB, Z9D88 C-K
oy, A Chondley, SIC126-0-R
1. o s

-

Bes. Staff, 400 CST2-C
*Please give us your recommsndstion.

memtar 2 B8 84011170130 (7)

Tennessea Valley Authority
640 Commarce Union Bank Building
Chattancoga, Tenneseos 37401

Atta: NMr. J. Marcel Anderson

,I I:.! 4

i
.
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N |

105y

Subj: Automatic Voltags Begulator Reset Package;
Contract 76K61-86181; Bellefocto Wuclsar Plant;
PA lettor no. 36 datnd May 9, 1983

GNS W10 MAIK
-
4

"y

* ."r' l"l

.4

Dear Mr, Andarscn;

To accomodats your sutomatic velatags regulator reset package, eos
Agastat 7000 scries tims delay and one six-pols contact ARD relsy
would he furnished per pamel. Price of this wodificatioe ix $2,002.00
for each panel for a total of $8,008.00. This price includee all
necessary hardwara and drawing chsuzes with markups for field in-
stallacion.

Upon requast, su RIZ/Delte Service Representative can he aveilabls
to install this modification at a nervice rate of $775.00 per day.
Travel aad living expenses will he inwveiced at cont plus 30 percaut.
Retimatad tion requizred to completa this modificatioc im one week
per panel for a total of 20 working days. We requirs 12 to 14 weeks
frum receipt of ordar to complets drawing revisions and acquire all
necassary matsrials.

Please nots that this quotatiocn does not includs any qualification
affort as equipment undar the orginal contract was not bound to tha
prasent IEZE 323 requiresente, Transamerice Delaval, Inc, ix not re-
sponsibla for any seismic re-qualifications. However, we feel that
this modificetion ix minor in aspect and will have no impact on tha
present scismic integrity of the control cabincts.

If you heve any questions regarding this quotation, pleasa do not
hasitets to call ma at (415) $77-7602.

Sincerely,
Michael Donlin

Parts Sales Analyst

cct Ted Olsom -~ Atlents Ofc

ped O
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CHANGE OF CONTRACY rere T S B
' ™ e Peme1 0010 -2

Tt e M s a9 ne gesape mewEee ta . .
L ALY RN A TR X TR "‘;'-:!m 1

s 1RSevey 130 Py IEg semBISIR
¢ evIemnags ! Snansess )00V WM_‘

Tores as Sa} " ' orpanaas 910 P60 01

VAW REACE TYAMIRTArC A

Townnme 018 7909018 ' W&L‘! 1 1 i
Imep

LONTRACT NUMRBE % must B INRGWW on ol L ,-
: Bellefoute Busjsar Flaat

LRUNIIces . DOTROORE, PRIGHING BADIrS 70

P | 30921C0282 D

10

Trensemerica Delavel, las.

Engine snd Compreseot Divisioa EMERGENCY DIEEXL. ENCING-
3379 Peschtree 20ad, K.K. DRIVEN GENERATORS
Atlaats, Gecrgis 30326 ’

e i b ih

F Inopect four Woodward Governor Actustsres and eos Woodward

H EGA Coutrol and quoto oc any necessary repairs snd/or re-
RE calibrations. .
i The lump sum inspectiocn charge shall he credited against )
5‘ any repair cests.

Shipment to Woodward shall he on Governmant 84ills of Lading.

Return shipassnt shall he prepaid with chargee ‘édded to the .

jinvoice as a special itma. Roturn shipment abell he to the . ™
BEDS, wiBE3 X\

deatination specified in the original coetract.
In accordance with A. T. Olsson's letter dacted September 6, 1983.-

#For this change only = by January 1, 1984. MAILED - PURCHASING

P19 83

¢ it e

(Rét’er to C. A. Chandley's memo to J. Marcel Anderson dated May 25, 1981).

All OUNEr LErML 4Nna CONTILION Of INe OFIGINSI CONtract and Previous changes of contract (1f any). snall aopiy.

TENNESSEE VALLEY AUTHORITY

: SPECS 16
R Provious Totar $7 'os,"n'” Dwison of Purchasnng
! . " o . .
f Corect Yotas .7.#.2’0-:’ Ay / "(/(I . ¢ ., YT o N
1 . ‘61) J- d& ma' S cngmmmng Aguene

/plhd

’

Tub 208 (P ¢ O
~ aigEhes
Soutiiiogy

Contsgul # = . Assmmuntang Oshee a - .
| Consmpne
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Cmasens @ towseacy

e e e
R e TR
C e e
LR Ty

‘e, 0. sa. et X X TN

WOt RBAr > L ae n.g., ‘e

‘emresa oie toq Py

CTN R ' el w e ae Sawe oo g
Lol S S, e son apesee g
» veSapransns o

mzml&.mn—muwfn
1983 o TVA's ‘l"l“tmﬁ-mm

Leap Sum $5070.00

Trassportatlias chargee shall he Prepatlr
1ce ou a Separats itam.

lIa secordance with Susan Keisver's latter daced April 4, 1983 ead
A. T. Olsscn's letter of July 7, 1983.

*Contrect performance date (this change caly) - September i, 1983 .-!‘EBM“

—

%ﬁ::r&u%omrforzmmumuut.OMu
Y 7, .
mm-m
- s

.

(Refer (o Loante S. Con‘a et to J. Marcel Andersun dated August ls,

= ]
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P .
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| Tems1-es101 B}
' O
— Plom 3,002
8/37/93 | *see Beiew
RTmsTeT

Tews b e Cmean~ o)

e R e N

et A o g

S N

Belisfoute Nuelusr Pleat Units 1 aed 2

30822FN385
Treassmarica Delaval, 1me.

Ingins snd Compressor Divintion DERGENCY DIZSTL DICINE-
3379 Pesachiree lead, A.L. DRIVEN GCINERATORS
tlam

|
‘ .

4

; Anounciator, Part io. 73080-124~01 $3,082.00
q Complste with Certificate of Coupliance.
"
' bt #Contract Perforuance Dete (this change only) - October 10, 1983
j WENy [ '0-3- Oakland, Californta. Ship prepatd UPS and add to fovoice.
' In Accord.ance_ with Sandfa K. Savags's letter dated July 22, 1583,
MAILED .- PURCHASING
i
i Jc1883
i
LS wanes ¢
fRvtor to Lonnge . Coa’s memo to ], s, Anderson Jdared Mugust L, 1oey) .
Jla ean OIS NGl ed wl g 101 histler.,
} MR Pl Y Y
‘; $7,044,718.2) R
3 $7.547,800.2) VR
‘ (81) . Vascel and
N
RE

RS T

PR WP

[N IPR VP




- . MED'83 0524 5711

CHANGE OF NTR MiS BLOEK TD BE COMPLETRO OY TVA)
_ CONTRACT WWFL—E':‘.W RS B

o oncont - : e
TENNESSER VaLLEY AUTHORITY O Ty T r-T Sammm—— RSO oot [ ARG T AT
OIVISION OF PUACHASING SyVing €00 6115-1 Plus 22,030,60

Chatancoes, Tonnessss 37401 L ! A | ! A >

Toton 830427 Tolesnons 8187383813
ANSWERBACK-TVASURTRFCTA g

Totocanier $18-788-3216 » ] 3 | - ]

CONTARCT NMUMBER must Be 1nown on on mc'“]hfm Fuclear Flant Unite 1 and 2

eve, e ona
COrreIpenasnce.

— —830526C0173

Tracoanarica Delaval, Inc RMERGENCY DIESEL ENCINE-

Engine And Compressor Divisfoa DRIVEN GENERATORS .

3379 Peachtres load, ¥.X,
DESIGN CHANGE

Atlants, Ceorgin. 30325
Add: Unit Prica Amount

L E Y D SO Sy

&. 2 sach AD-015-000 Lube 041 Heater . $3,974.00 $ 7,948.00

he 4 each BD-017-000 Jackat Vater Hester 3,520.63 14,082.60

Luxp 8um 822,030.60

F.0.B. Oakland, Califormia. 8hip prepaid UPS aad
sdd transportation charges to your imvaics.
-
In accerdance with Susan Xeisner's letter dated aApri1 25, lIAm-’Ulaumc
1983 except that the tores and conditions of this contrect
apply except s¢ notnd above.

(Refer to C. A. Chandley’'s memo to J. Marcel Anderson dated May 11, 1983),

All other terms ana CONTtions of 1he ormgInal contract ang PIEveOUs Changm Of COMract (if any). shott 200dy. ‘.
TENNESSEE VALLEY AUTHORITY

o Totas $7.022,687.63 Specs 16 c of e

Correct Tota $7.064,718.23 0‘ M¢I//-4;—‘(%
1) - rv——

TVA 394 100009

Canerostar
Autvies




_ CHANGE OF CONTRACT
v
=
Sy dress all communication except invoices to
. TENNESSEE VALLEY AUTHORITY
£ DIVISION OF PURCHASING
. Chattanocoga, Tennesses 37401
¥ 55.8817
© ANSWERSACK-TVAPURTRFCTA

" Telecopier 615-755-3214

CONTRACT NUMBER must be shown on all .

Invoicas, packages, shlpnlnq papers snd
cnmondcna.

\ TO

&

ME

(THIS BLOCK TO BE cs'rzo.av TVA)

B,'82 1217

525

Add the fol;owing items:

. No. M9794-A-l -

F.0.B.

Refer to Lonnie Gox's memo to R. M. Hodges dated December 7, 1982.

All other terms and conditlons ¢f the original contract and previous changes of contract (if any), shall apply.

T

‘

Previous Total $7, 014 453. 63

'~ Specs 16
- Dlvision of Purchasing

TEN NESSEE VALLEY AUTHORITY

VENDOR CODE - STATE DR COUNTRY[TVA REFERENCE NO. CHANGE | :
) ICODE ' NG
04 76K61-86181 231
BUYING CODE 1 | COMMOOITY CODE |CHANGE AMOUNT g : ‘ -
. L| A | 6115-E Plus 00 4
‘ 00 NO, ’ CHANGE DAT ]
Telephone 615.735-3011 ] . 12/14/82 « L
ACCOUNT NO. . —
- N6 |39 | | 1 : 1.
T PROJECT . _ - — )
Baellefonte Nuclear Plant Units 1 and 2 o BACL
. et IR
& ia—
-] ,_JﬁCG
Transamerica Delaval, Inc. g :;;_q
Eangine and Compressor Division EMERGENCY DIESKE Ak
3379 Peachtree Road, N.E. ENGINE-DRIVEN GE @ﬁ. 12
Atlanta, Georgia 30326 ' ' = 552?%:4
_ & _Fse T
.jész Z_yWik
P xS
‘ ' TIN »
Dowel Pin with Nut, Portec Part No., 70053-8 8 each $§ 76.75 $§ 614.00 o
Dowel Pin with Nut, Portec Part No. 70053-10 8 each $153.50 $1,228.00
Dowal Pin with Nut (Insulated), Pertec Part 8 each $179.00 $1,432.00, . -
$3,274.00 - _
-Performance date for this change only - By December 30, 1982. ' ""'
Oakland CA, ship prepaid UPS and add transportation R
charges to your iavoice. ’ R A
_In accordance with Sue Keisner's telex dated November 23, 1982. }i'f;j} '
(Canfirming telephone. award - Do Not Duplicate)., S .

4/ ;?%Q¢/c<;ﬂ/"aéﬁ:Lauﬁtfcqaavf~'

| (51) %

Marcel Anderson Purcbulnq Agent |

-\ /plB |

TVA 394 (DOP-7-80)

Contractor
Auditor

Contract Flia
Purchasing A Flis

7 > o

Accounting Office
Consignes

ﬁo{:\l{sittlo:)ov (2)
Piant Accounting )

9/’0
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SEL T | ~ MED 82 0820 511

CNANGE OF CONTRA (THIS BLOCK TO 88 COMPLETED 8Y TVA) -
". @ VINOGH TGO TATE ORCOUNTRYITVA HEFERI MCL MU o
P 1] # ™3 to tout “ . : ’6“"-“"‘1 22
TENMESSEE VALLEY AUTHORITY SUVING COOE TCOMMOGITY COUL [LHANGE AMOUNT §
OIVISION OF PURCHABING x s—
Chetilancoes, Tennesses 3740) L A l 6’. ' ’1“ ‘.960 w ‘
W&r&mﬁ THARCY DAY |W.
Yotou $8-2617 v 788 :
sepnone 815-788-3011 e/18/82 *3es Balow
ANBSWE RBACK-TVAPURITRFCTA ACCOUMNTY NO.
TYeotocomier $30-788-3¢21 6 .‘ l 3’ l I l
PROIECY

i?,"..'.‘.'.“ 51-7.‘12?&‘.2,"‘...‘:’:.‘:.."."2:3 an e Ballefonts MNuclear Plant Unicts 1 and 2

COrresponaence. . e

Lo

TO — . ~
Engine and Compressor Diviaion ENCY DIESEL EMCINE~
3379 Paachtree Road, N.EK. DRIVEN GCEMERATORS
Atlanta, Georgia 30326 . :

Add the nuts, bolte, and washers ebown on Attachment 1.
Contractor ehall certify that tha material shipped is
equal to or better than thet eupplied on the original
equipment.

Lusp Sum $4,960.00

*Thie change only - Performanca date September 13, 1982,
In accordance with Sue Keisuer'e telax dated May 10, 1982.

Confirming telephone award of thess items to Sue Kaisner
on July 6, 1982.

(Refer to Walier Dahnke's memo to J. M. Anderson dated July 27, 1982.)

All other terms snd conditions of the originsl contract snd previous changes of contract (if any). shatll apply.

TENNESSEE VALLEY AUTHORITY
Previous Totst $7,014,433.63 Specs 16 Division of Purchasing

Corvect Totar 87,019,413.63 AAEDSMB“E‘Q e, @ WW/W

(61) :’.?En.x y T Yy ———
/plb

TVA 394 (DF-7-80)

Contractor Contract Fite - Actounting Otfice Requimtioner (27 ?..0 .
Audttor ) Purchasing A File Consignes Plamt Accounting *




ATTACHMENT 1

Bolt Size Boltse Nuts Flat Washers Lock Washers

' NGR (hniﬁtor Bank) 1/4" x 3/4" a2 a2 32 32 .
1/2" x 1° N 8 12 8
- - CT-A 1/2" x 1" 4 -— 4 4
gl _ cT-B 1/2" x 1" 4 -— &4 4
5 I . €T-C 1/2" x 1" P - 4 "
B CD1327-A Transformer, S5/16" x 1" 6 .6 12 6
. © + Buas, Tl Insulating 3/8" x 1" 3 1 4 3
s - Board 1/2" x 1" 4 4 8 : 4
. 1/2" x 1-1/2" 8 8 16 8
CD1327-B Transformer, 5/16" x 1" 6 6 12 6
Bug, T2 Insulating 3/8" x 1" 3 1 4 3
Board 1/2" x 1" 4 4 8 4
1/2" x 1-1/2" 8 8 16 8
CD1327=-C Transformer, 5/16" x 1" 6 6 12 6
Bus, T3 Insulating 3/8" x 1" 3 1 4 3
Board /2" x 1" 4 4 8 4
1/2" x 1-1/2" 8 8 16 8
For all Thread Rods 1/2" x all Thread - 108 72 72

on Transformers

CD1326—~A Transformer 1/2" x 1-1/4" b 14 18 18
CD1326—-B Transformer 1/2" x 1-1/4" 4 14 18 . 18
CD1326-C Transformer 1/2" x 1-1/4" 4 14 18 18
Frame Bolts 10/32" x 3/4" 56 - -— -
g 1/4" x 3/4" 20 20 20 20
e : 174" x 1-1/4" 5 5 s 5
| B 3/8" Studs - . 8 8 8
v 3/8" x 1" 68 48 68 68
: 1/2" x 1-1/4" 10 10 20 10
Bus © 172" x 1-3/4" 18 18 36 18
PDP (located in fromt) 8/32" x 1/4" - 20 -_ — -—
Transformers located 3/8" x 1-1/4" 28 28 56 28
back bottom Hori- 1/2" x 1-1/4" 3 3 6 3
: zontal Door 1/2" x 1-3/4" 3 3 6 3
: B PTS-in back- Center 8/32" x 1/4" 6 - 6 6
L g and Top Horizontal 8/32" x 1/2" 6 6 6 6
' : Door 8/32" x 3/4" 6 12 6 6
| 10/32" x 1/2" 10 - 10 10
oy B 3/8" x 1" 16 16 32 16
B 3/8" x 1-1/2" 8 8 16 8
B 1/2" x 1-3/4" 4 4 12 > -
;1,'.' 1/2" x 2" 4 8 12 ‘ —
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PLETED BY TVA)

CHANGE O’ CONTRACT VENOGH LODE "mgé‘lot\c'r: ;:;c:.;d?r:v TVA REFERENCE NO. 'C‘*:NG‘
, ~ OO 04 76K61-86181 21
Acaress alt communicalion encapl Invoices 1o CHANCE AMOUNT 8

TENNESSEL VALLEY AUTHOMITY BUYING COOL ) COMMODITY COOt

DIVISION DF PURCHASING . . -
Chatiancoes, Tennesses 37401 L | A | l‘u_&la__._ﬁm_W

4/12/82 _*Ses Dalow |

Teolan 35%.0417 Teteonone $15-79%.3013
ANSWE ROACK-TVAPURTRFCYA ACCOUNT NO,
Tealecopies 615.733.3214 N4 |39 | | |
PROQJIECT .
Ivorcor, Bacseet, oo bemern g " 41 Ballefonts Nuclear Plant Units 1 and 2

COorreIpONGeNnce.

- 326w.20C2135 @D

TO

Transamerics Delaval, Inc.
Engine and Compressor Division
3379 Peachtres Road, H, B,
Atlante, Georgia 30326

Services to repair damage to generator stator esused by
construction at the Ballefonte Nuclear Plant.

ﬂi'cr!omncn date: Thia work has been completed.
In accordance with Invoice No. 45156 dated March 23, 1932.

(Refer %o signed time sheet attached to Invoice No. 45156)

EMERCENCY DIESEL ENGINE-
DRIVER GENERATORS

Lump Sum Total $2890.26

All other terms and conditions of the orginal contract and previous changes of contract (if any), shall apply.

: — TENNESSEE VALLEY AUTHORITY
Previous Totat  $7,011,363.37 Specs 16 DVWW
Correct Total  §7,014,453.63 .EDS; 1Inn oy ’ ™% Purcrasing Agent A
' - (61%. Marcel Andarsom,,
YVA 396 (D 7-80) ln
' Contractor s:mm ﬂ: - :::M(m. Ottico mo::;"(“ﬂ } D

Auaitor




CHANGE OF CONTRACT

AGIress 21T COMAGNILALIUN Cac8Dt INvOICes T
TENNESSLE VALLEY AUTHONITY
DIVISION UF PURCHASING
Cnattanooga, Tennesser 17401

Teien 359837 Tesonone 613755 3013
ANSWE RBAZR- TVAPURTRICTA
Tetecoprer 615:-795-3214

CONTRACT NUMBE R mutt bs Shown on ail

MNVGICes, DACKRESES, SNIDDINY DADETS ANO
corresoonoencs.

0

MED 82 0223 §g5 7

(YratS BLIX W TQO BE COMPLETYED B Y TVA)

AN LI RIRY B V] )

EI vl

PYATL M GO T o[ son ban b 1w dol L el

i 76K61-86181

BLVYING L L

LA}

TP ALY Coitn

Credsiont sMUUNT §

Plua 55,000 | 00

NtCsbe HET L el Tal b NG

6115-E:

LGt DATL

2/18/82

FTORMANC L coeTl

*Sea Below

ACCU_UNY 4 [%]

He| 39

1 |

®ROIECT

Ballafonte Nuclear Plant Unita 1 end 2

Add

Transamserica Delavel, Inc.
Engine and Compreasor Diviaion
3379 Peechtree Road, N.E.
Atlanta, Georgia 30326

Replecement penel for the stetic excitar voltege regulator
(SEVR) penal for the SEVR panel damaged at the Bellefonte
plant for diesel generator No. 2846.

*Performance Date, this change only, - June 23, 1982.

The lump sum prica is firm and not subject to escalation.
Payment of 100X will be by U. S. Treaaury check mailed
witchin 30 (thirty) days from receipt of the panel in
satisfactory condition at the destination or receipt of
your {nvoice whichever is lactaex.

This confirms the telephone purchase of this panel on
February 11, 1982 to Mrs. Sandra Savage.

In accordance with Howerd Wong's letter dated January 20,

1982 as revisaed by hie telexs dated February 4 and February

8, 1982,

. (Refer to C. A, Chandley's memo to J. M.

‘ All other terms and conditions of the originsl co

Lump Sum $55,000

.00

EMERGENCY DIESEL ENGINE-
DRIVEN GENERATORS

o

: MEDS. Im
—

nderson dated February 9, 1982.)

dract ana previous changes of contract (if sny), shalt apply.

82022500659 /7

/

Previous Totat $6,956,563. 37

Correct Totst 37.011.563- 37

SPECS 16

TENNESSEE VALLEY AUTHORITY

—

Division of Purchasing

. B8y
1) J.

P4

——

T . 7.

Ry

Marcel Anderson, Purcnesing agent

/plb

. -
TVA 394 {D®-7.30)

Contractos
Auvgitoe

Contract File
Purchnasing A Fue

Actouting Ofe

Consigren

)

aoﬁmow [£1)
"‘.m Agcounting

2

C




MED 811007 531

CHANGE OFf CONTRACT {THIS @LOCK TO BE COMPFLETED BY TVAI i
i VENUO K . ODE ] E:IOAJE ORCOUNTUY]TVA Rt T HE NCE NG e
1' 17083 011 COMMUNICALION SRCEDT VOIS 1O 04 T6K61-86181
2 TENNESSLE VALLLY AUA'I:OQIYV BUYING CODL . COMMOANTY CODL (CreaNGL AMUUNT

DIVISION OF PURCHASING

| Cnattancoos. Tennesses 37401 L ! A I | 1 6115~ Plus 551 !25
1 ThNCU NO. CHANGE DATL
i : .
‘_l- 99-0417 Tetepnhone 615-7%3 301) 10/5/81 I 10/30/81.
i SWE RBAZR- TVAPURTRICTA ACCOUNT NG
Hecomer 613.785-3214 N4 39 | | 1
‘\: . SOOI CY
JRTAAC  MBE S mull be snown on sl ‘ Ballefonte Nuclear Plant Units 1 and 2

12108, DACHAGES, SRIDDING DIDETS BAC
’i rorpongence

— L ~ 81 1009F 3855

2 To

Transamerica Delaval, Inc. EMERGEX
Engine and Compreasor Division DRIVEN g:ng:iggksznclns-
3379 Peachtree Road, NE. .

; - Atlanta, Georgia 30326 . *For this change only.

44 tha following to this contrect:

1Je-cr12tion Part No. Item No. Qey. Prica
‘imer 75980-121-06 9 1 $275.00
‘oggle Switch 75030-121-07 10 1 $ 17.25
"elay Control 75080-121-43 1 ) 1 $259.00

: Lump Sum $551.25

‘crn. of Payment: 1002 payment will be made by U. S. Treasury
heck mailed not more than thirty (30) days efter receipt of
roper imvoice.

n dccordance-with Traneeverica Delaval'e letter dated
eptember 11, 1981.

Refer to Walter K. Dahnke's memorandum to J. Marcel Anderson dated September 18, 1981
and coniirucd by J. M. Andercon a October 2, 1981 telecon with Tom Hogan.)

© AN other termrs anad CONGILIoNs OF the OFg NS CONTI4CT ANA DIreviOoul CNENges Of contract (i1 any). snall apoly.

- TENNESSEE VALLEY AUTHORITY
Specs 16
Provious Tota $6l956'°12' 12 Divinon of Purchasing

__BEDS. 100 UBL . (G .t 7 AP

(61) J. Marcel Andarson, ~winewas agent

Corvect Totat  $60956,563.37

; ‘ / /p1d
i vA 396 (OP-180) .
t ' Centracter Contract Fun Acrenstung O'e Regutentaner (2) o
B AuPnes Puschgnang A ¢ e Conppnpe et Actawatng
: “
1, : i . . . o B
! N N s, B ! - 2 ~a——- . —
3 e : i R { _‘
‘ ’ : 2 S 2




T CHANGE CF CONTRACY 18 SLOCK TO 88 COMPLEYSO &Y TVA) /
" [VENDOR COOL ) me. SR EOUNTRV[ TVA l!'!‘!azl Fﬁ/-. yE.w'
wes oM cent ‘e . ; 04 76K61-86181 18
TENNEISAL VALLEY AUTHORITY B UVING COOE | COMMOOIY COGE |CHANOS AMOUNT & et |
Cootiancosa, Tonrmects 37451 L AL L euse | Ho Chan 1

Totox 58-0417 (vm $18-758-3011

" ANSWERBACK-TVAPURATRICTA [ACCOUNT MO, _
Tetesenier 418-785-221¢ mg‘l 39 1 1 | . :
c_gm-um NUMBSER v:n:nnm::onul l1efonte Plant Units
| CRIVEIPOREINIS. : . .% - ;:“-'- -;
o . .
Engica and Compressor Divisiocs : EMERGENCY DIESEL ENGINE- '
3379 Peachtree Road, NE. DRIVEN GENERATORS
Atlants, Georgia 30326 ' .
: The scnsor purchased by Change 17 ia 7.0.3. Oakland, CA |
- and will be shipped prepaid with charges to be added to § ‘
i the invoice. |
L |
|
|
|
|
o ‘
N
b |
i
. N
. |
’ |
] i
B : ) All other terms and conditions of the originat contract and previous changes of contract (if any), shall apply. |

s 16 TENNESSEE VALLEY AUTHORITY
Previcus Total Yo Change pecs Division of Purchasing

Correct Totai Mo Change YFrS. 190 UB.Q

TVA 308 (ODPT7-00)




PRI kA

CHANGE OF CONTRACT

Aaaress al ¢ ation t Invoices tO
TENNESSEE VALLEY AUTHORITY
QIVISION OF PURCHASING
Chnaltpncoge, Yennessee 37401

Teion $3-8417 Tetsponone $13-733-3011

ANSWERBACK - TVAPURTRFCTA

Teolocopler £15-7335-3214

CONTRACT NUMBER must Bs shown on all
U BOCh20es, SNIDPING DaDars AN
corresponoanca.

TN Y TSI T P RSO S0 AW e
’\’.’ ediadhalhs Gon o R Al il ,1'&_

SRR P A

‘ MED

{Tri$ BLOCK TO BE COMPLETRD BY TVA)

PR 4 GECAN L R ML RN W I L 1 2

60921 524

VENDOHR L:L’:Ut BTATE CRCOUNTAY]TvA RE FLRENCE NO. CrAATGE
koot ' ~O
76K61-86181 17

BUYING CODE COMMOOITY COOE

CHANGE AMOUNY §

bl AL 1 ] 611SE
Q.
9/16/81 l10/8/81e
ACCOUNT NO.
| Nej 39 | ) {
PROJIECT

Bellefonte Nuclear Plant Units 1 and 2

— -

Add

1981 to J.

Previous Totsl 56_. 985,608.12

$6,956,012.12

" . Corvract Totsl

Specs 16

MEDS, 170 UK )

Transanmerica Delaval, Inc.
Engine and Compressor Division
3379 Peachtree Road, N.E.
Atlanta, Georgia 30326

One only complete pneumatic sansor unit part no. F=-573-330

Payment in full for this equipment shall be made by U. S.
Treasury check mailed not wore thazn thirty (30) days sftar
receipt of proper invoica at the Central Accouating Office
or receipt of the equipment at the plant wvhichever is leter.

In accordance with A. T. Olsson's letter datad August 20,
Magrecel Anderson.

(Refer to W. R. Dahnke's memo to J. Marcel Anderson dated September 8, 1981.)
All other terms snd conditions of the original contract and previous changes of contract (if sny), shall apply.

— .

TENNESSEE VALLEY AUTHORITY
Division of Purchasing

By :;%22419"1’54i622’<“f4>

81092207159

EMERGENCY DIESEL ENGINE-
DRIVEN GENERATORS

*For this change only.

Lump Sum 5406;00

(61)

Marcel Anderson, Purchoring Aeent

TVA 398 (OF-7-80)

Contractor
Auditor

Contract Flis
Purcnasing A Flie

Accounting Oftice
Consigres

Reguisitioner (2)
Mant Accounting

/p1b
}?’




) ' . neuw VA W/ e - w
(THi8 BLOCK TO B8 COMPLETEO 8Y TVA)

CHANGE OF CONTRACT Yoo TN A3 BT ATE OR COVTAVITvA REFERENCE NO,
’ oot ¢ 76K61-86181 ~o

CHANGE AMOUNT 8

16

oA ot calion " as 1o ) -
TENNESITE VALLEY AUTHORITY BUYING CODE COMMODITY COOE

iancose, Tenmetses 37401 LA 6115-E No Change °~
x - THARCE BATY rlmh’m‘

Yoton $5-8417 Tetesnone 818.785-3011
ANSWERBACK.-TVAPURTRFCTA FACCOUNT NO.
Yomcomies 613-795-3224 NA | 39 | | |
[PROJECT
co""“f.:.'::':““'-w':.":.,.' Tog on Bellafonte Huclsar Plant Units 1 snd 2 |
. a COtTENOONESNCT. ) " Lt |
. . |
. ' r o ] 8109 D 1
X I Transamerica Delaval, Ine. ' o
e . Engins and Comprassor Division y 1 5 D 0 7 6 o
o 3379 Peachtreo Road, N.E. EMERGENCY DIESEL ENGINE-
Atlenta, Georgia 30326 DRIVEN GENERATORS

Effectiva July 1, 1981 psyment for Servics of Erscting Engineers
under itom 2 shall be peid in sccordanca with tha Transamerita

: Delaval published rates in affect st tha time the servicss ars
rendered. As nevw rates are publisbed, Transamerica Delaval, Inc.
will submit them to TVA's contracting officar.

In accordance with Howard Wong'a letter datsd April 9, 1981 and
A. T. Oleson's letter dated July 24, 1981.

FILMED FROM BEST
AVAILABLE COPY

[

n dated September 1, 1981.)

Y -

(Refet to C. A. Chandley'a wmemo to J. Marcal Anderso
Aitl other terms and conditions of the original contract snd previous changes of contract (if sny), shail apply.

1 16 TENNESSEE VALLEY AUTHORITY

l Provious Totst No Change Spaca Division of Purchasing

4 MEDS, 100 UB.K S

"J y _ CorfiRg Total Ho Changa —_— ) ya 77-/‘“0/ e iltfor~

ol - (61) J/‘Hsrcnl. ARdATracn, Purcnasing Agem

I o /plb

' TVA 3%e (ov-;-u) * .

: Contrector ' Contract Pl Accounting Office ’ Reguisitionsr (2) 3\9"
Conglipgne Past Accounting

Purcnasing A Pl

]

i
§
!
i




- CHANGE OF CO?.GTRACT (THIS BLOCK TO €8 COMPLETED 3Y TVA) -

VENOOR COOE - ATE OR COUNTRV]TVA REFERENCE NO. E AT
: QQE ~NO
: Aadiess ail ¢ Icatio 10 0b J6K61-86181 15
: TENNESSEE VALLEY AUTHORITY ®UYING COOE COMMODITY COOE |CHANGE AMOUNT §

DIVISION OF PURCHASING

CRenancoss, Tennesses 37401 | L I A l | | 6115-E
' TRS. TRK

Plus 67,018 |00

A Totox 55-9417 Yotoonone 615-758-3011) . . 8/ 13/81
‘ANSWERBACK.TVABURTAFCTA ACCOUNY NG.
Tetecopler 818-755.3214 NA 139 | | |
PROJECT

CONTRACT NUMBE R must De shown on ol
Invoices, cacuoees, shiooing Debers and
rrespONGencSe.

Ballafonta Nuclear Plant Unics 1 and 2

P

ST SO

T . | 8

—

0820F0013

o Transaserice Delavel, Inc.

H Engine and Compraasor Division

3 3379 Peechtrea Road, K.E. ' EMERGENCY DIESEL ENGINE-
B Atlanta, Georgia 30326 DRIVEN GENERATORS

DESICN CHANGE )
Add . ———s

Two (2) deaiccant atarting air dryers and two (2) compressor
eftercoolers for each diesel engine generator set. (Total
of eight eech). ’
Lump- Sum $67,018.00

. *Performance data: This squipment ves delivered with tbe
original equipment at tha Bellefonte site.

.1a accordance with A. T. Olason's latter detad July 24, 1981. A AN )

i
:
i

(Refer to C. A. Chandley's memo to J. M. Anderson dated June 4, 1981.)

Al other terms and conditions of the origins! contract and previous changes of contract (if sny). shail spply.

e ———————————
e ————————t

Specs 16 : TENNESSEE VALLEY AUTHORITY
MEDS, 100 UB.X A

~ Provious Total $6,888,590. 12 Division of Purchesing

Wz/u.a/

© B
(61) K - rcal ANAOTAOND pPurchasing Agenst
i/ /pldb

o o —

Correct Totst $6,955,608.12

TVA 394 (DP-7-90)

= Contractor Contract Flie Accounting Oftice ) Regulitioner (2)
‘3 ) Auditor Purchasing A File Consgnes Plant Accounting




4
i
o
'i.
,%‘

- .‘..m.«--’y;--u--'n‘-—» -

TATE oﬂcwv('liv Twh HCI L HLISCL far. Sl
0ok [£1¢

» 04 76K61-86181 “ e

COMMODITY Cr UM [LHANGE AMOUNT 3

6115-E Plus 2,467 ing

CrHANGE DATE

2O ANUE U LN
[ ]

‘lﬂc'.n M communication gacept mvou.l to
TENNESIEE VALLEY AUTHORITY
OIVISION OF PURCHASING
Cnatancoga, Tennasses 31740)

Toien 35.90417 Toeonone 615.758:3013°

ANSWERBALK-TVAPURTRFCTA

4/7/81 No Change @

3810415Aozsa

Yeiscoprwr 613.785.3208

CONTRACT NUMBE R must De phown on alt
INvOICaS, DOChIQEt, SNIDDING Dapers and

'Cy'm"lﬁ(l.
- mcznc! DIESEL ENGINE-
DRIVEN CENERATORS

This change providea ccnpen-auon for tho ganetaeor -ervicn
engineer at the plant site from Octobnt 13 to: Occobet 16,

1980, to eveluate and repair damage to ths unit 1-1A
genarator atator,

|
Lump Sum $2,467.00 v 1
o N 1

~In accordance with Delaval Invoice No. 3906S.

MEDS, E4B37 C-K

(Refer to W. R. Dahnke's memo to J. M. Anderson dated April 1, 1981.)

All othar terms and conditions of the originai contract snd previous changes of contract (if any). sheil apply.

Specs 16 TENNESSEE VALLEY AUTHDRITY

. Division of Purchassing

T 7 Codi g

8
(61) /Z‘ﬁarcel Anderson, Iwi;:nnm Agont

Previous Tots! $6,386, 123.12

Correct Totst $6,888,590.12°

- gl

TVA 394 (DP.7-80)
Contractor

Accounting Ottics - ) Reguisitionsr (2)
' Consigren . Prlant Accounting




