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TENNESSEE VALLEY AUTHORITY 
S Ueto qf 4 f WTM rAege 1Y e ower 

August' 7,,1984'-

Director of Nuclear Reactor Regulation 
Attention: Ms. E. Adensam, Chief 

Licensing Branch No. 4 
Division of Licensing 

U.S. Nuclear Regulatory Commission.  
Washington, D.C. 20555

Dear Ms. Adensam:

In the Matter of the Application of 
Tennessee Valley Authority

) Docket Nos.  
)-

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 matter, please get in touch with 
K. Mali at FTS 858-2680.  

Very truly yours, 

TENNESSEE VALLEY AUTHORITY

Sworn to nd subso 'bed before me 
this & day of a 1984 

-Notary Public 
My Commission Expires

R. H. Shell 
Nuclear Engineer

Enclosure, 
cc: U.S. Nuclear Regulatory Commission (Enclosure) 

Region II 
Attn: Mr. James P. O'Reilly Administrator 
101 Marietta Street, NW, Suite 2900 
Atlanta, Georgia 30323

4 84870098 814081 7 
* DR ADZOCW, 050048 

APR (~

An Equal 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 inspection reports for each inspection performed upon receiving 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 yourself 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. Identification 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 Switchboard 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 oil 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 before 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 4 

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.  

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 (including torsional 
and other design proof tests) performed on the DGs that. were observed (also 
those not observed) by you 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.
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TABLE 1 
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)

DSRV-16-4 

75080-2843 
75081-2844 
75082-2845 
75083-2846 

Stationary generator for 
nuclear service 

Diesel 

450 "V" Type 

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

14 

13 

12



TABLE 2 
QUALIFICATION TESTING 

Test Performed Witnessed2 

Functional X 

Operational X 

Margin X 

Rated Load X 

300 Start1  X 

Load Sequence X 

Load Rejection X 

Torsiograph X 

10 Start Test X 

1This test was performed for the Grand Gulf DG units and was accepted and 
approved for TVA's use by similarity.  

2A11 test results were reviewed by TVA and accepted.
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AP/
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 DGs.  

Response 7 

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 Test Objective

PT-EG-0 1 C 
Class 1E Standby AC.  
Auxiliary Power System 
(DG Loading Logic)

PT-EG-0 1 D 
Class 1E Standby 
AC Distribution 
System (DG 
Qualification 
Test)

To demonstrate the proper startup operation of 
the DG loading logic for the following cases: 

1. For a complete loss of AC voltage.  

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

3. 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.  

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

5. 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.  

6. 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.  

Twenty-three consecutive start and load tests 
will be performed on each DG unit as 
follows: 

1. The DG set is to be automatically started 
and accelerated to specified frequency and 
voltage within the required time interval.
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PT-EG-O1E 
Class lE 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. Immediately 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 objectives 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.
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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:
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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 oil 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 oil 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 
oil 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. In 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 
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, jacket water system drains have been 
protected from inadvertent opening, some drain pipes have been capped, and 
the jacket 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 jacket 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.

-9-



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. Identify 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 = 0*s 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 7241 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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Question 10 

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? Is the DG built-in design margin 
(after upgrading) still within the recommendations of IEEE Standard 387? 
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 non-destructive testing (NDT) such as dye penetrant testing, etc., 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 the following: 

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

(2) Your assessment of the TDI manufacturing process, 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 preliminary operation 
including assessment of TDI performance.
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(4) 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.  

(5) 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.  

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

Response 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.
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(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.  

(8) Failure to document review of audits by appropriate management 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-47 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-47 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 rejected. 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 24, 19841.



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.  

(2) 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 approved test 
procedure was followed.  

(5) Items were rejected 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.  

(3) 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.  

(4) Response will be provided by August 1, 1985.  

(5) Response will be provided by August 1, 1985.  

(6) 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 he 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.
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No. 61- 861

TERNESSEE VALLEY AUTEORITY 

SPEC37ICATION 2411 

DIESEL ENGINE-DRIVER EMERGENC GEATOR POWER PACKAGEB 

FOR 

BELLEPDTE NUCLEAR PLANT UNITS I AND 2 

GENERAL PROVISIONS 

1. Requirement 

a. Work covered by this specification comprises furnishing and 
delivering four independent, self-contained, water-cooled, automatic-starting, 
diesel 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 pger.  

b. The term "power* package" is defined as being one engine
generator set mounted on one base complete with all auxiliaries necessary 
to make it a self-sufficient power cource 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.  

c. The diesel engine-driven generator power packages shall be 
complete as specified herein and also in accordance with the specifications 
and drawings submitted by Contractor.  

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.  

e. TVA will install all the apparatus to be furnished hereunder, 
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.  

2. Service Conditions 

a. Each power package shall be capable of an output of 7000 kw, 
8750 kva at 0.8 power factor continuously for a period 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 24-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
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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 #1, Schedule of Prices, 
of $ 160,000. De Laval 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 #1 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 provision 
of the Special 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 #1 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 #1 assignable to the second pair of engine-genera
tors which continues to be subject to adjustment in accordance 
with the COST ADJUSTMENT provision of the Special Conditions 
is $ 1,010,000.  

The balance of the bid price for Item #1, or $ 190,056, is the 
segment assigned to transportation charges, as reported on 
Page 6, and is not subject to the COST ADJUSTMENT provision.

De Laval Turbine Inc.- 6 (a) -



lond except the energiiation of the 6900/480-volt transformers shall not 
drop below 5175 volts at the package output terminals and shall return to 
within 90 percent of rated voltaGe within I second. Generator overvoltage 
shall not exceed 110 percent.  

b. Capacity at each power package as specified shall be a 
minimum, and contractor shall furnish a standard unit of the capacity 
specified, or have a capacity greater than but most nearly conforming to 
capacity specified.  

c. The sequence of application and magnitude of the loads to 
be applied to each generator power package are as follows:

Component 

480-Volt transformers 

Makeup/high-pressure 
injection pump 

Essential rqw 
cooling water pumps 

Component 
cooling pump.  

Auxiliary 
feedwater pump 

Reactor building 
spray pump 

Decay beat 
removal pump 
Vital plant control 
power 
Miscellaneous 
480-volt loads

Rated Load 

Two at 1500 kva each* 

900 bp 

Two at 1000 bp each

8o hp 

650 hp 

500 hp

700 hp 

Two at 150 kva each 

Approximately 
2000 hp total

Time 
of Application 
after Diesel 
Start Signal 

Less than 
10 seconds 

10 seconds 

10 seconds

16 seconds 

16 seconds 

16 seconds 

22 seconds 

.22 seconds 

After 
60 seconds

Remarks

1000-kva total 
initial load 

6600 volta 

6600 volts

6600 volts 

6600 volts 

6600 volts

6600 volts 

480 volts 

Individually 
applied loads

Low-reactance generators specifically designed for nuclear plant service 
shall be specially designed for starting large induction motor.  

*Note: Voltage drop may exceed 30 percent for a duration of not more than 
1 cycle during inrush to these transformers.
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Characteristics of the above motors are not yet known. The bidders shall assume the inrush current to be 6.5 times narmal full-load running current at 0.9 efficiency, 0.85 power factor, and rated horsepower.  

3. The Engineer 

a. WorkFunder these specifications all be subject to approval of the Manager of Engineering Design and construction of tA hreinafter referred to as "the Engineer," acting directly or tough properly authoried agents, who shall determine the aoft, quality, acceptability, ad fitness of the several kinds of work and materials which are to be furnished hereunder and who shall decide all questions which may arise as to measrment of quantities andfulfilent of tecnical requirements of the specifications.  
o. Drawings and Data to be furnished by Contractor 

a, Within the tine prosed by Contractirn in his bid, Coitractor shall furnish assembly and detail drawings, instructions, and cuts of the work In such number and detail as necessa for installatio operation, and mai ntenance of the equipment, and for demonstrating that it complies with requirements of the specifications.  

b. Suchdrawings and data shall include but shal not be l-Imited to the following: 

(1) Foundation drawings of eal parts set into or cming in contact with 'concrete, showing method of supporting.  and method of anchoring into concrete, including vertical and seismic anchor bolt and foundation loads.  

(2) Detailed drawings of all parts connecting to or related to equ(p)ent supplied by other manufacturers or to equipment furnished by TVA.  

(3) con 1o and wiring diagrams.  

(14) Plans, elevations, sections, and details of the units.  
(5) Details of all Parts of equipment which may require adjustment or are subject to wear. Also drawings_ shoving methods of lubricating parts.  
(6) Complete parts list including bearing replacement data.  
(7) Complete installation and operating instruzctions.  

(8) Records of tests.
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.VA 
.2Each print shall be identified by Contractor, prior to submission, with TWA 

contract number in addition to his standard identification.  

c. Contractor shall permit the Engineer to eum* such of 
Contractor's- shop drawings as may be necessary to enable him to determine 
the efficiency af Contractar'a design. contractor aba31provide the 
Engineer with copies of such of his design data as may be required by the 
Egineer for the purpose.  

d. One print and one reproducible of each drawing, and four prints 
or one print and one reproducible of each data sheet shall be submitted to 
the Engineer for approval and in such sequence that he will have all nformation 

7 necessary for checking.  

e eproducibles shall be of such readable quality that will 
microfilm to 35 - and produce a clearly 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 
time required for such resubmission will not entitle Contractor to any 
extension of time for delivery.  

f* All reproducibles must be submitted rolled (not folded) on 
inside of 1-1/2-inch miniansm inside diameter resaular mailing tubes, or on 
outside of 1-inch minnimnm outside diameter dowc.z, except for small sizes 
capab3e of being mailed unfolded in a suitable envelope with cardboard 
backing on both sides.  

9* The Engineer will, within approximately 30 days after receipt 
of prints of drawings for approval, forward one copy to Contractor marked 
"Approved," "Approved with Correction as Noted," or "Returned for Correction." 

h. Contractor shall make necessary corrections and revisions on 
drawings marked "Approved with Correction as Noted" and on drawings marked 
"Returned for Correction," and be shall within 20 days submit prints for 
approval in the same routine as before. Tim required for such revision of 
drawings and resubmission of prints shall not entitle Contractor to any 
extension of time, but the Engineer will eamien and return such prints 
within 30 days after receipt. After approval of drawings or data, Contractor 
shall furnish thirteen comlete sets of prints of all approved data sheets 
not submitted as reproducibles and sixteen copies of maintenance and 
operating instructions.  

i. After print of any drawing has been returned "Approved," 
Contractor may release to his shop for productian all the parts covered by the approval. Any work done or material ordered by Contractor prior to 
receipt of drawings "Approved" or "Approved with Correction as Noted" by the Engineer shall be at Contractores risk.
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Ji aDrawings shal be identified by serial numers and descriptive titles indiceating their application to contract and shall be signed by a responsible representative of Contractor.  

k. Approval by the Engineer shalli not relieve Contractor Of the responsibility for correctness of drawings furnished by Contractor nor for their compliance with the specification unless so stated at tim 'of approval.  
1. Ife at an time before completion of 'the work, changs are made necessitating revision of approved drawings, Contractor shall make such revisions and proceed in same routine as for original approval.  

5. Materials and Warrmanship 

a. Materials used in the work shall be new and shall be of. kind, coposition,. and pyical 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 applicable. The standards and specifications shall be the issue in effect on date of invitation to bid.  
c. Materials shall atr all times be kept clean end protected from weather and shall be free from excessive scale and rust. Workmuanship shall be first class and shall be done by workmen skilled in their various trades.  
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 number shall be completely interchangeable, without rework, with like parts or components.  
6. Quality Assurance Program Reuirements 

a. The Contractor shall establish and maintain a written description Of his Quality Assurance Program in accordance. With the requirements and guidelines of ANSI N145.2 and Appendix B to 10CFR Part 50 and shall apply all requirements as appropriate to the equipment being furnished. The Contractor's Quality Assurance Manual shall be submitted to the Engineer for approval. The Quality Assurance Program shall be made available at the plant to the Engineer or his representatives throughout the life of the contract. For any off-skid piping components, Contractor's Quality Assurance Program shall also be in accordance with requirements of the ASIE Boiler and Pressure. Vessel Code, Section III.  

b. The Contractor shall identify and pass on to his Air.Ar-all applicable Quality Assurance Program reouirements. Apropriate holdpoints, subject to approval of the Engineer, shall be established prior to fabrication.  
c. For handling nonconforming materials or parts, refer to appendix B of this specification.  
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7. Work to be Done and Materials to be Furnished by TVA and Others 

a. Concrete foundations.  

b. Erection.  
c. Zlectric wiring beyond the terminals of electrical equipment 

furnished hereunder.  

d. Field painting. 

8. Shop Assembly andLTests 

a. Contractor sball .asemle and test each complete unit including 
engine and-generator together with subsystems and selected modifications.  
Test program shall.cover the following items: 

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

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

(3) Individually test each protective device and verify the 
accuracy of instrentation set points.  

(4) Operate the unit at least three times, from 0 to 110 percent 
of the continuous rated load starting at no load and
increasing in increments of 33-1/3 percent. Check at each 
load point for stable operation, fuel consumption, engine 
perfornance, and. generator performance. The duration of 

10 each test shall be long enough to stabilize engine and 
generator temperatures plus 1/2 hour.  

(5) Perfom full load transient tests at each of the continuous 
and l10 percent overload ratings, at least three times each, 
verifying that voltage and frequency transient 
characteristics are within the requirements of this 
specification.  

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

b. Contractor shall furnish TVA nine certified copies of results 
of the tests called for above.  

9. Field Tests 

a. As soon es practicable after campletion of the work under this 
specification TVA will make, at its own expense, such tests as it deems 
desirable to demonstrate compliance of the equipment with requirements of 

£ these specifications and specifications and guarantees of Contractor.  
Contractor will be permitted to have a representative present at all such 
tests.
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10. Qualification Testing 

a. 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 load. Each test shall have as its starting point cold ambient conditions (standby conditions). The starting Signal shall be 
activated in a manner similar to an automatic start signal. The package shall demonstrate its ability to function by engine starting and obtaining rated speed within 10 seconds and accepting a load of at least 50 percent of the 2 hours out of 24-hour rat of the unit, attain stable operation (stable operation is defined as - percent nminal speed and t5 percent naminal voltage) within 30 seconds of starting 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 as above except for the loading which shall be furnished before testing. A preliminary outline of such a test is as follows: 

.(1) Loading the unit to 6500-kw static 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.  

C. Contractor shall furnish the Engineer three ccpies of logs or0 
graphs of these tests indicating speed, or frequency, generator voltage, engine and generator temperatures, and load versus time.  

U. Painting 

a. Each unit shall be painted in accordance with Contractor's 
standard practice.  

12. Tools 

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

13. Makn 

a. All parts or units of assembly shall be marked or tagged with piece marks. Marks shall be in accordance with approved erection drawings, shall be clearly legible, and so placed as to be readily visible when the part is 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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14. Preparation for Shiment 

a. Contractor shall prepare all materials and articles for 
shipnent in such manner as to facilitate handin , to protect them from 
damage in transit, and to prevent degradation whLle in storage before 
installation. Air receiver tanks shall be cleaned, purged by inert gas, 
and sealed to prevent rusting. Boxes and crates shall be marked and have 
a packing list enclosed showing the parts contained therein.  

b. All finiabed surfaces shall be coated or otherwise protected 
with an approved rust preventive. All screwed connections shall be plugged 
or capped.  

c. The engines shall be drained free of water and prepared for 
storage for a period Of at least 2 years.  

d. The Contractor shall furnish instructions for maintaining the 
stored units including a written program of inspection procedures.  

I e. The Contractor shall furnish a written program of inspection 
procedures to be performed prior to unloading at the site for the purpose 
of discovering shipping damage. Copies of this program shall be furnished 
to the Engineer prior to shipping and copies shall be attached to each sbipment.  

DBTAIlED EBQUIE4EENTS 

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 specifications. Bach unit shall be capable 
of continuous operation at the design loads specified for the peri 
specified without injurious heating, and shall operate without jectionab 
noise or vibration.  

b. The diesel engine complete with accessories a as heat exchangers lubricating oil coolerp i, oil sizp fueDda tank, fuel 
=a frbo~aaraer _MW..ps and 

the generator shall be mounted on a cannon fabricated steel- base plate of 
a t %tn and rigidity to support the units and maintain alignment 

-shaft, complete wibolts that drop below concrete to allow 
skidding of the equipment in position. Anchor bolts must be in capliance 
with the attached TVA drawing 88-C -4DBOO92571l-l. Intake air filters,
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silencers, exhaust silencers, and starting air caipresaors shall be furnished with proper supports or bases suitable for bolting to foundations. Controls for engines and generators shall be mounted in appropriate cabineta or cubicles and prewired to suitable terminal blocks for connecting TVA cables as required.  

c. All. rotating 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 purposes.  

d* Each power package shall be capable of accelerating to rated speed within 10 seconds, accepting rated load, and attaining stable operation within 30 seconds after receipt of an autanatic start signal.  

e. Each generator shall be rated 6900 volta, 3 phase, 60 Ns and shall be complete with excitation system.  

f. Temperature of the standby diesel-driven generator rooms could vary between 0 F in winter and 110 in.aummer. Combustion air will be piped from outside the generator rooms and should not exceed 100 F. The units will not normally be subjected to radioactivity.  

g* Engine-generator sets will be installed at elevation 629.0 feet above sea level. 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 
experience drops of 3 pai in 3 seconds, remain at low pressure for a duration of 3 seconds, and recover to normal atmospheric pressure in another 3 seconds.  

h. Units shall be capable of running at 110 percent' rated speed without injury.  

16. Engines 

a. Engine shal be a full diesel, 2- or 4 -stroke cycle, of current design 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* Suitable valves or other devices shall be provided for protection against crankcase explosions, providing adequate means to minimiZe the hasard to personnel and equipment.  
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e. Lubricating oil filters shall be of the duplex-cartridge type 
with manual operation for 10-micron service. Oil pump shall be driven from 
main engine abat.  

f. Fuel oil filters shall be of the duplex-cartridge type with 
manual operation far 80-micron service.  

g. Intake air filter shall be oil bath or dry type for remote 
mounting. An in-line air silencer shall also be furnished.  

h. Cylinders shall be cast individually or cast "en bloc." 
If cast "en bloc," removable cylinder liners shall be provided.  

i. Engine shall be equipped with a residential-type exhaust 
silencer for outdoor service. Mounting brackets, flexible tubing, flanges, 
and supports shall be furnished for complete installation. Piping will be 
furnished by TVA. Adapters for engine exhaust connections aall be included.  

3. Rated speed shall not be-overI200 rpm or be less than 450 rim.  

k. BMEP ahall nob excepd 270 psi at rated load if engine is turbo
charged with aftercooling.  

1. Piston s-eed shali not exceed 1650 fpm.  

m. Crankshaft shall be balanced and drilled for pressure 
lubrication.  

n. Speed governor shall be isochronous through load range and 
shall be hydraulic and/or electric type. Governor shall have provision for 
remote electrical switching to speed-droop mode, with field adjustable
adjustable, speed-droop characteristic. Speed governor reversible motor 
shall be for 125-volt DC service and arranged for remote speed adjustament, 

o. Governor control shall maintain the output frequency within 
the following limits: 

(1) Frequency drift. With any constant load between no 
load and rated load the change in regulated frequency 
shall be within *1/4 percent from rated.  

(2) Steady state. Frequency control sball be within 
t1/4 percent from rated when load is varied fran no 
load to rated load and all transients have decayed.  

(3) Transient frequency deviation shall not exceed 3 percent 
upon adding or dropping 100 percent of rated load; the 
frequency shall return to ±1/4 percent of rated within 
4 seconds with no more than one overshoot and one 
undershoot.
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(4) Frequency variations during steady-state conditions shall 
show a random nature (as opposed to cyclic variations).  

P* Engines ahall conform to the reecamndations of the "Standard Practices for Loer and Medium Speed Stationary Diesel and Gas Engines" of the DM4A unless modified by this specification.  

q* Cooling water system for engine cooling and the lubricating oil shall be heated during shutdown with electric j ion heaters controlled 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.  

a. Engines shall have catwalks, if necessary, to provide access for maintenance.  

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

17. Fuel System 

a. Each unit shall have its own fuel system complete with fuel oil filters, fuel feed pumps, fuel transfer pumps, valves, etc. System fuel feed pumps shall consist of one engine gear driven and on 25 volt DC motor drivent 

b. A day tank having a capacity for 4 hours, or maximum allowable storage permitted by NFPA, at full load shall be provided for each unit.  

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

d. Each 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 service, and shall be equal to ASCO bulletin HB8300c58 (Red Hat type).
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g. On-skid piping, fittings, and valves shall conform to the 
requirements of the Underwriters Laboratories, Incorporated, and AMI 
Standard B31.1,"Pbver Piping." 

h. Off-skid piping and system components shall conform to the 
requirements of ASNB Section III, Class 3. Boundary of code jurisdiction 
shall be the first welded, screwed, or flanged piping connection.on the 
skid.  

18. Diesel-Engine Starting System 

a. Each engine shall be equipped with two independent and redundant 
pneumatic starting systems, complete with all valves, piping,. and controls.  

b. Two receivers shall be furnished for each engine. Each 
receiver shall be of sufficient size to start the engine five times without 
recharging. One receiver will serve as a standby for the other. Each receiver 
shall be equipped with shutoff valves, pressure gauges, drain valves, safety 
valves, and low-pressure alarm contacts for use an 125-volt DC circuit. All 
valves shall be forged carbon steel.  

c. Two motor-driven air compressors shall 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 valves shall have continous duty coils for 125-volt 
DC service and shall be equal to ASCO bulletin HB8300C58 (Red Hat type).  

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

f. On-skid piping, fittings, and valves shall conform to the 
requirements of ANSI Standard B31.1,"Power Piping." 

g. Off-skid piping and system components, excluding compressors, 
shall conform to the requirements of ASME Section III, Class 3. Boundary of 
code jurisdiction shall be the first welded, screwed, or flanged piping 
connection on the skid.  

19. Engine Cooling Water System 

a. A closed circuit cooling water system shall be furnished for 
each engine to provide cooling water for all necessary engine and engine 
auxiliary coolers.  

b. System shall include pumps, beat exchangers, and all accessories.
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C. Piping from the service water system to the heat exchanger will be furnished by TVA. Service water requirements shall not exceed 1500 pmat 95 F.

d. Engin, cooling water shall be circulated by a 
engine shatt-driven pump. Pump shaft shall be of stainless 

te An expansion tank equipped with a float valve to Provide a mans for supplying makeup water.

direct main 
steel.  

shall be furnished

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. Design pressure for tubes and waterbox shall be not less than 200 pSig. Heat exchangers sall be designed for a service water temperature of 95 F.  Piping sball be arranged for service water through tubes, engine cooling water tbzough shell.  

g* On-skid piping, fittings, and valves aball conform to the requirements of the underwriters Laboratories, Incorporated, and ANSI Standard B31.1,"Power Piping." Skid-mounted heat exchangers shall conform to ASME Section VIII.

b.  
requirements 
shall be the

Off-skid piping and system components shall conform to the of ASME Section III, Class 3. Boundary of code jurisdiction firet welded, screwed, or flanged piping connection on the skid.
20. Generators 

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 Levels

Stator 
Field 
Collector

- 120 C 
- 125 C 
- 125 C

Method of Measilrement 

ZTD 
Resistance 
Thermometer

The generator shall be designed to operate over the sam ambient temperature range as the prime mover. Stator and rotbr insulation shall be class B. The generator shall be capable of being operated at 110 percent of its 8 000-hour rating for a period of 2 hours out of any 24 hours of operation without injurious heating.
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b. The 3-phase winding shall be provided for vye connections 
with a minium of three main and three neutral terminals brought out. 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 out separately at the generator and carried to the grounding 
equipment specified elsewhere.  

c. Short circuit requirements, telephone interference factors,.  
overspeed requirements, and temperature rise of parts other than those 
listed above shall meet the requirements of ANSI 50. .  

d. Insulation shall be provided so that all paths of circulatory 
shaft currents will be broken in two places.  

e. Resistance-type temperature detectors (10 ohms at 25 c) shall 
be provided as follows: 

(1) Six in stator winding located in accordance with ANSI C50.  

(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 
preferably be cooled by air circulated within the generator enclosure by 
means of fans mounted on the generator shaft. Suitable washable filters 
shall be provided for filtering outside air. Ambient air temperature will 
range from 0 to 110 F. Suitable thermostatically controlled space heaters, 
for operation at 480 volts, 3 phase, 60 Hz, shall be provided as required 
for cold weather protection and operation. Heater contactors will be 
furnished by TVA.  

21. Exciters 

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

22. Generstor 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 regulator, excitation cubicle, and 
generator neutral cubicle.
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23. Voltage Regulator 

a. Static excitation shall include an a~utomatic voltage regulator of the latest approved hitgh-speed, continous-acting dynamia type suitable for use with the equipment for which it in Intended. Regulator shall be responsive to average 3-phase voltage. It shall be furnished cclete with all necessary relays, cantactors, and auiliary devices.  
b. Regulator shall function without hunting and shall be capable of preventing abnormal changes In the voltage of the geeaor. It shall control the voltage so as to increase the safe operating power limit , tend to improve the stability of the generator, and minimize the effects of disturbances caused by load changes.  

a. The voltage-adjuating rheostat shall be 125-volt DC motoroperated type, mounted inside the excitation cubicle. Rela, contactors, and other auxiliares shal also be mounted in the excitation cubicle.  
d. Voltage regulator shall include reactive-drop canpensation, -minimum-excitation reactive limit, maxemum excitation limter with fixed time delay, cross current capensation which may be remotely switched out for independent operation at preset voltage, and accelerating-torque boost circuit for improving stability during starting of motors.  

24. Exitation Cubicle 

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

(1) Manually operated air circuit breaker or fuses in the incoming AC power leads from excitation supply transformers 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, field discharge device for main field circuit.  

(4) Idicating lights for Indicating and locating rectifier failure.  

(5) At least two alarm contacts to initiate annunciation of emergency and nonemergency troubles in the excitation equipment.
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(6) Excitation transtamer and potential transformers.  

(7) Field fladnshr system 4ncluding control and protective 
equipmnt.  

(8) Main and control connections and wiring. Terminal blocks 
for connections of WA' a cables shall be provided and 
located where accessible and convenient to WA's conduits.  

b. Provision shall be =ade for cannection of WA's remote 
instrumentation including generator field amperes, voltage, and temperature.  
Where circuits will not exceed 375 volts, these instrument connections wmy 
be made using 100-mr shunts and fused voltage taps. If circuits exceed 
375 volts, instrumnt circuits shall be isolated by direct-current 
transducers (direct current and potential transformers) of sufficient burden 
capacity to maintain 1/2 percent accuracy while operating with these three 
instruments through 2000 feet of No. 10 AWG copper cable.  

25. Generator Neutral Cubicle 

a. A neutral cubicle for each generator consisting of a dry 
distribution-type grounding transformer and resistor with necessary 
terminals and connections shall be furnished. Transformer kva rating, 
resistor ohma, and current rating shall require approval by TVA.  

26. Generator Neutral Current fransformers 

a. Two 1200:5-ampere curient tranformers with metering accuracy 
shall be furnished in the neutral lead of each phase. Accuracy classification 
shall be 0.3 at burdens BO.1, BO. 5, and 31.0. Current transformers to be 
mounted by the Contractor.  

27. Controls 

a. General 

(1) Contractor shall furnish all controls necessary to permit 
operation and testing of the diesel generators local3y 
within the diesel building exclusive of application o 
loads. Contractar furnished controls shall permit local, 
remote manmal, and remote autamatic control of the diesel 
generators. Control equipment shall have the capability 
of being automaticaly transferred from manual to autmatic 
control and ready to accept load within 10 seconds after 
receiving an automatic signal. Control equipment shall 
be designed to permit operating the diesel generators 
asynchronous and paralleled with the WA system. Contractor' s



control equipment shall have the necessary terminal switch contacts, relays, etc., to allow paralleling 717 remote control readout and anmncidion equipment with t furnished by Contractor. TVA remote equipment is shown on TVA drawing. 2?OT20R-lRo. Location of this equipmer+ 
may vary fran that shown but shall not affect the diesel generator package.  

b. Starting 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 control circuit.  

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

(3) A local switch at each unit shall be provided which will cut out remote starting while the unit is being servl e-.  A contact of this switch shall be provided to operate tae annunciator when switch is not in the autamatic star.  position. Each engine shall run until manually shut dea.
(4) Overcranking lockout with manual reset and two alarm 

contacts shall be furnished.  

(5) Indicating lights and contacts for 125-volt DC service 
shall be furnished to show: 

(a) Ready for automatic start but not running.  

(b) Cranking.  

(c) Running.  

(6) Each engine control scheme shall be designed for autaatit reset for the next automatic start after the engine has been stopped.  

28. Protective Relaying Panel 

a. Each generator set shall be supplied with a freestanding, floor-mounted, 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 2DWOT20-RT-1 ' as part of the diesel generator set.
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29. Engine Control Panel and Equiment 

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

b. Panel shall include but not be limited to the following 
equipment: 

(1) Annunciator panel (24 points).  

(a) Test switch.  

(b) Reset switch.  

(c) Alarm silence switch.  

(d) Power on indicating lamp. 

(2) Engine start switch.  

(3) Engine stop switch.  

(4) Mode selector switch (AUTO - MAINTENANCE).  

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

(6) Generator voltage zontrol switch (RAISE - NOR - LOWER).  

(T) Air copressor No. 1 control switch (MANUAL - OFF - AUTO).  

(8) Air compressor No. 2 control switch (MANUAL - OFF - AUTO).  

(9) Fuel pump control switch (RUN - AUTO).  

(10) Fuel transfer switch (MANUAL - OF - AUTO).  

(11) Cooling water valve No. 1 control switch (OPEN CLOSE).  

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

30. Seismic Criteria 

a. All equipment shall be designed to withstand and remain operable 
during and after a safe shutdown earthquake. The equipment shall be seismically 
qualified as indicated in the attached design criteria B-DC-20-22.  

b. The diesel generator installation is considered to be an active 
ccoponent.  
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c. For purposes of seismic qualification, the equipment is be located in the diesel-generator building at elevation 629.0 feet abowV sea level. Minimum design response spectra for horizontal and vertical motion at top of rock for the safe shutdown earthquake (S8E) 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 spectra are applicable to equipment located on the base slab. Therefores these spectra are to be considered guidelines for equipent 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 Caponents and Electrical or Mechanical Equipment, in computing the resulting seismic forces to the equipment and its anchors.  
d. The excitation in each of the three major orthogonal directions is considered to act saimultaneously, and their effect should be combined by the RS8 method. These forces may act in any direction; the worst condition shall be used in design.  

e. Stresses in supports and anchor bolts due to seismic loads shall be combined with stresses due 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 an anchor bolts set in concrete shall be in accordance with Table 25-G of the Uriform Building Code (International Conference of Building Officials).  

g. All equipnent shall be so anchored or fastened that it wouLd not be displaced if friction did not exist.  

h. Contractor shall furnish calculations or test data to show compliance with the above as dictated by the documentation requirement Uf attached Design Criteria B-DC-20-22.  

i. Pipe connections 

(1) Piping tank nozzles or penetrations 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 specified.  

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

(2) Contractor shall provide support loads which reflect 
these nozzle/penetration loads.
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(3) Figure 1 (attached) Illustrates the minimm nosz/peetration 
design loadA and the maimum allowable pipe imposed loads and 
presents the equations fr calculating them. Note that the 
bending moment is not calculated as a resultant, but as 
& Vectar companent which can be used as the allowable 
sament existing conurent.y in two bending aes.
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Minimum 

The Axia 
times th

FIGURE 1 No. 61-86181 

MINIM4U NCZZLE/PE'TRATION DESIGN LOADS 
MAXIMUM PIPE IMPOSED LOADS 

Mb - - *. .  

Maximum Pipe ImDosed Loads 
1 or Lateral Forces Px, y, z shall be .01 0 
e force at yield in the pipe. P 2 0.01 YA

The Pending Mcment Mby,z shall be 0.0707 times the O,007 GYZ 
moment at yield in the pipe.  

The Torsional Moment (Mtx) shall be that reauired to Mt. 0.1 -.  

produce a shear stress in the pipe wall of 0.1 times 

Pxlylz Minimum design force on nozzle*/penetration.  

-Maximum allowable pipe imposed load.  

Mby,z -Minimum design bending moment on nozzle-*/penetratbon.  

-Maximum. allowable pipe imposed bending moment.  
(Note M4b., = Vlrbzare assumed to occur simultaneously.) 

Mtx 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.  
4 4 3 - Polar moment of inertia of pipe cross sectiod Tr (do di 

'32 
P -Internal design pressure, 

No0  u0~ter pipe radius.  

Z Pipe section modulus I/c 

* 6y = Yield stress in pipe at operating temperature.  

M s= Resultant b endin g moment produced by Mby and Mb 
*1hc load given for P shall be in addition to the internally induced prnzsui load PA, when evaluating the minimum de on axial nozzle load.
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* APPENDIX B 

REPAIRS AND NONCONFORMING MA4TERIALS 

1., When it is found that matirfal, a part, or equipment is not in accordance 
with either the drawing or specification, the contractor may either 
scrap or repair the nonconforming item provided no other contract provision 
is violated. If the contractor elects to repair, the method of repair 
must be approved, by TVA, prior to commencement of the repair.  

2. It shall be the responsibility of the contractor and his suppliers, if 
any, to report all nonconforming materials on a NONCONFORMAICE REPORT.* 
For subcontracts with manufacturers or suppliers in which the responsi
tbility has not beer stated, it shall be. the responsibility of the 
contractor to report nonconforming items.  

3. The originator of the NONCONFORMANCE REPORT is responsible for completing 
all applicable sections of the form. The contractor is required to attach 
to the NONCOF OMA1-NCE RE?ORT all descriptive inforation as may be 
necessary to clearly describe the nonconformance. The proposed disposi
tion and/or corrective action of the NONCONFORIZANCE REPORT shall include 
supporting facts such as calculations, test results, or results of 
other investigations showing why the condition is technically acceptable.  
The NONCOZO1MANCE REPORT shall be signed by a responsible representative 
of the contractor prior to submittal.  

4. All NONCONFORMIACE REPORTS are to be initially transmitted by the contractor 
to the Chief Materials Engineer, TVA Inspection and Testing Branch.  

.5. The contractor is responsible for assuring that all nonconforming 
material, parts or equipment are properly marked or tagged, segregated 
from conforming items (if applicable), and that adequate records are 
maintained to assure that further fabrication, manufacturing, or' 
processing is not performed pending final disposition.  

6. The contractor is responsible for correction and reinspection of all 
nonconformances in accordance with TVA direction.  

7. All of the above' provisions apply equally to any subcontracted item 
provided by any 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 provisions.  

*TVA Form No. 1C548
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1.0 SCOPE 

These criteria provide direction and design information for establishing 
data which verify 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
facturers to establish and substantiate performance claims and verify 
equipment performance as part of an overall qualification effort.  
If there is a conflict between these criteria and the equipment 
purchase or design specirIm ationor applicable codes or standards, 
those conflicts must be brought to the attention of-TVA for appro
priate resolution.  

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

2.0 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 system,--or instrumentation and control equip
ment which performs or causes the performance of a mechanical 
motion during the course of accomplishing a system safety function.  

b. Assembly 

Any integrated system complete with all appendages such as motors, 
fans, racks, piping systems, panels, or consoles which is supported 
as a unit from a surface having a defined seismic motion. When 
all the devices of a system are mounted on a support structure, 
the unit becomes an 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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e. Safe Shutdown Earthquake (SSE) 
That earthquake which produces the maximun vibratory ground motion 
fur which structures, systems, and components important to safety 
are designed to remain functional.  

These structures, systema, and components are those necessary to 
assure: 

(1). the integrity of the reactor coolant pressure bamdary, 
(2) the cap ility to shut down the reactor and maintain it in 

a safe shutdown condition, or 
(3) the capability to prevent or mitigate the consequences of 

accidents which could result in potential offnite exposures 
comparable to the guideline exposure of 10CFR Part 100.  

4. Device 

Any motor, fan, valve, switch, relay, sensor, etc., to be seismi
cally qualified which is not snorted direct' from a surface 
having a defined seismic motion.  

e. Floor Acceleration 

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 NZ).  

f. Ground Acceleration 

The acceleration of the ground resulting from a given earthquake 
motion. The maxim= ground acceleration can be obtained from the 
ground response spectrum as the response acceleration at high 
frequency.  

9. Natural Frequency 
The frequency or frequencies at which an elastic system vibrates 
under the action of threes inherent in the system itself, and in 
tae absence of external impressed forces. Natural frequencies of 
a system are defined by its own physical characteristics such as 
geometrical configuration, mass distribution, and stiffness.
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b.. Nonactive 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 safety function.  

I. Operating Basis Earthquake (OBE) 
That earthquake which produces the maximum vibratory ground motion 
for which those features of the nuclear power generating station 
necessary for continued operation without undue risk to the health 
and safety of the public are designed to remain functional. This 
requirement will be assured by designing for shutdown of the 
reactor and maintaining it in a safe shutdown condition following 
an 0BE. In general, the OBE reflects a ground motion equal to 
one-half that of the SSE.  

j. Response Spectrum / 

A plot of the maximum response of a series of single-degree-of
freedom systems of different natural frequencies to an excitation 
time history. 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.  

k. Rigid 
Equipment is considered rigid if 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.  

1. 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.  
Although not included in the definition of Category I, those
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portions of structures, systems, and components whose continued 
fUnction is not required but whose failure could reduce the 
functioning of any safety related plant feature to anunacceptable 
safety level must be seimically qualified as required to ensure 
that an SSE would not cause such failure.  

m. Sine Beats 

A continuous sinusoid of 1 frequency, raenlitude modulated by a 
sinusoid of a lower frequency. As used in this document, the 
amplitudes of the sinusoids represent a'cceleration and the 
modulated frequency represents the frequency of the applied 
seianic stimulus.  

Note: Beata are usually considcrnd to be the result of the 
sumnation of two sinusoide of -light.1y different 
frequencies with thafrccunncy within the .cat: as 
the average of the tzo, and the bcat freuency as the 
difference cetween the two. !%cver, as ucd here, 
the sine beats my1 be an aMlitude modulated sinusoid 
with pauses between the beats. (See ?'i c' 2.0-1.) 

Peak Amp..itude Beat Froqun cy que. Time Between Beats 

- . * * -0 C e n (. .en C) j/ VN '1 . Time 

'1 
*.10 -yc 

One Tcst Test Frequency 

Ficure 2.0-1. Sine Deut
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3.0 SEISNMC QtUALIFICATION PROCEDURE 
Seismic nualification can be accomplished in various ways, two of 
which are presented herein as being the most common presently used, 
although other methods, if acceptable to TVA, ma also be used. The 
two methods are: 
a. Predict the equipment performance by mathematical analysis.  
b. Test the equipment under aimulated seismic conditions.  

Each of the above, a combination of these, or other methods acceptable 
to TVA can be used to verity the ability of the 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 will clearly Justify the choice.  

For Category 1p and valves, note additional seismic requirements 
as Vecified i.- paragrh .1.3 and 4.1.2.3.  

3.1 ANALYSIS 

The analysis method is not recommended for complex equipment which 
cannot be modeled to correctly predict its response. If this qualifi
cation approach is chosen, the analysis is expected to be extensive 
and to consider all items of a component or assembly.  

3.1.1 Mathematical Model 

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

3.1.2 Dynamic Characteristics 

Determine the natural frequencies and mode shapes () 1 Lof the equip
ment as it will be mounted in service.  

3.1.3 Rigid ZEnipment 

If all the natural frequencies of the equipment are greater than 
33-Hz, the equipment may be considered rigid and analyzed statically 
as such. In this static analysis, the seismic forces on each 

1 Numbers in parentheses refer to similarly mumbered references in the bibliography.
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component of the equipment are obtained by concentrating the mass 
at the center of gravity and multiplying the mass by the appropriate 
maximum floor acceleration. The seismic stress will be added to 
the equipment operating stresses and a determination then made of 
the adequacy of the strength of the equipment.  

If the equipment has no definite orientation, the excitation along 
each of three mutually perpendicular axes shall be aligned with 
respect to the equipment so as to produce maximum loading. The 
excitation in each of the three axes is considered.to act aimul
taneously and their effect should be combined by the square root of 
the sm of the squares method.  

3.1.4 Dynamic Analysis 
If the equipment cannot be analyzed by the criterion of 3.1.3, then 
a dynamic analysis must be performed if the analytical approach is 
used. The equipment shall be modeled as discussed in 3.1.1 in 
sufficient detail. i.e., number of mass points, to ensure adaequate 
representation. The mathematical model can be analyzed using modal 
analysi 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 stress analysis is then 
performed using the inertia forces or equivalent static loads obtained 
from the dynamic analysis for each mode.  

For a modal analysis based on a response spectrum requirement, the 
modal response accelerations can be taken directly from the spectrum.  
The maximum spectral. values within a ±10 percent band of the calcu
lated frequencies of the equipment will be used for computation of 
modal dynamic response inertial loading. The total seismic stress 
is normally obtained by combining the modal stresses by the square 
root of the sam of the squares (RSS). The seismic stresses of 
closely spaced modes (period within 10 percent of the adjacent mode)
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.are to be combined by absolute summation. The re:,ulting total is 
treated as that of a pseudomode and is then to be combined with the 
remining modal stresses in a RSS manner. The seismic stresses will 
be added to the equipment operating stresses and compared with allow
able stress levels.  

The excitation in erch of the three mjor orthogonal directions is 
considered to act simultaneously and their offect should be combined 
by the RSS method.  

TABLE 3.1-1 

DMV14fING VALUS(2) 

(Percent of Critical Dampitng) 

Opereaing Bc~iz SafC Shutdown 
Structure or Comonent Earthou.kel Earthouake 

Eouipment and large diameter pipirn 
systems2 , pipe diameter greater 
thcn 12" 2 

Small diameter piping syctems, 
diameter-equal to or less than 12" 1 2 

Welded steel structures 2 4 
Bolted steel structures 

Prestressed concrete structures 2 

Reinforced concrete structures 

In the dynamic analysis of active component, these values should-also 
be used for SSE.  

2 1ncludes both material. and structural dnmnin . If the nipin- mysteM 
consists of only one or two counti- ith li.ttl. L tructuval drampin-, usc values for snall diaucter piping.
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3.1.5 Static Coefficient Analysis 

An alternate method of analysis which allow: . simpler technique 
in return for added conservatism is acceptable. No determination 
of natural freniuencies is made but, rather, the response of the 
ec'uipment is assumed to be the pcklt of the appropriate reponoe 
spectrum at a conservative and justifiable value of damping.  
This response is then maltiplied by a static coefficient of 1.5 
which has been established trom experience to take into account 
the effects of both multifrequency excitation and multimode response.  

In a static coefficient analysis, the seismic forces on each 
component of the equipment are obtained by concentratin3 its mass 
at its center of gravity and multiplying it by the acceleration 
obtained above. -The stress analysis ma then be performed in a 
normal manner.  

3.1.5 m:%nrent ConfiGuration 

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

3.1.7 Analysis Recults 
The analysis will include evaluation of the effects of the calculated 
stresses on mechanical strength, alignment (if critical to proper 
operation), electrical performance (microphonics, contact bounce, 
etc.), and noninterruption of function. Maximum displacements will 
be computed and interference effects determined.  

3.2 TESTING 
Seismic tests will be performed by subjecting equipment to vibratory 
motion which conservatively simulates that to be se ;*i at the equipment 
mounting during an earthquake. The details of the test procedures given 
below constitute the more common ones presently 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 equipment will be tested in such a manner as to demonstrate its 
ability to perform its intended function, and sufficient monitoring 
equipment will 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 siulates the intended 
service mounting. When aualification test reouirements are 
specified in the form of a response spectrum, it is required that 
the response spectrum of the test input motion be shown to envelope 
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 response 
spectra, as iz the case f:. equipment not mounted directly to a 
building floor (devices), the seismic loading shall be that which 
results from inout 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 the case if the coupling is zero or very low. For 
example, if a device is normally mounted on a panel that amplifies 
motion in one direction, single-axis testing of the device may be 
adequate; or, 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 acceleration level is 
increased to account for the coupling.
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If the above considerations do not apply, mltiaxis testing .  
should be used. The minimum is biaxial testing with simultaneous 

inputs in a horisantal and the vertical axes. Independent random 
inputs are preferred but if in-phase inputs are used (such as with 
single frequency tests) four tests should be run. First, with the 
inputs in phase; next, with one inprt 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.  

3.2.1.2 Multifrequency vs single frequency 
Seismic excitation generally has a broad frequency content.  
Multifrequency vibration input motion should therefore be used for 
seismic qualification. However, single frequency input, such as 
sine beats, may be applicable provided one of the following 
conditions is met: 

a. When the seismic ground motion has been filtered due to one 
predominant :-;t~ructural mode, the resulting floor motion may 
consist of one predominant frequency. This is characterized 
by a sharp, narrow-band response spectra.  

b. When it can be demonstrated that the anticipated response of 
the equipment 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 testing 
response spectra will envelope the corresponding response 
spectra of the individual modes.  

3.2.1.3 Mrploratory test 

An exploratory vibration test will be run prior to the full level 
qualification test. This exploratory test will be in the form of 
a single axis continuous sweep frequency search using a sinusoidal 
steady-state input at the lowest possible amplitude at which test 
facilities are capable of determining resonance. The search will 
be performed in each prinicpal axis and will include a minimum
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of two continuous sweeps from 1 to 35 to 1 Hz at a frequency 
sweep rate of no greater thpr 1 octave per minute (1-35-1 s).  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 multiazis input requirement.  

3.2.1.4 Rigid equipment 
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 other 1/3 octave 
frequency interval, i.e., 5, 8, 13, 20, and 33 Hz. If 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 minimnu of 

-ie frequencies. The equipment will be tested a minimum of two times at each frequency.  
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 minimum 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. Multifrequency Tests 
When the seismic ground motion has not been strongly filtered, 
the floor motion retains the broad-band characteristics. In 
this case, multifrequency testing is applicable for qualifica
tion. Specific input excitation to the shake table includes time 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 testing contractor is required to 
contact TVA for approval of his shake table input.
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b. Single Frequency Tests 

(1) Sine beat test 

A test at any frequency will consist of the application 
of sine beats of marmim acceleration corkesponding to 
that which the device is to be qwalified. The sine beats 

consist of a sinusoid at the frequency of interest and of 

amplitude as shown in Figure 2.0-1. The madimum anpli
tude corresponds to the maxim acceleration at which the 

device is to bie qualified. The duration of the beat Will 
be a miniman of 10 cycles unless'it can be shown that a 

lower number of cycles is sufficient to exceed or dupli-, 
cate the response of the equipment at the appropriate 

location. The time of the pause between beats will be 
long enough to allow the equipment to came to rest. A 
minimum of five beats is required.  

(2) Continuous test 

A test at the frequency of interest will consist of the 

application of a continuous sinusoidal motion corresponding 
to the acceleration at which the device is to be qualified 
for an appropriate length of time. A time duration will 
be selected which is conservatively consistent with the 
uses for which the device is being qualified. A time 

duration of 20 to 30 seconds is coonly used.  

For single frequency testing, the teat frequencies shall 
be spaced no further than 1/3 octave apart throughout the 
frequency range fro 1 to 35 Hz. Any building frequencies 
indicated by peeks in the response spectrum, and any 

equipment resonances noted.during exploratory tests within 
1 to 35 Hz must also be included as test frequencies.
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c. Other Tests 

If there are other vibration tests which conservatively 
simulate the expected seismic service other than those 
described above and equally acceptable to TRA, they may be 
used-instead of the above tests.  

The proposed test methods and procedures must be submitted 
to TVA fbr approval and/or comment with sufficient lead time 
to incorporate changes, if required, without Impacting test 
schedules.  

3.2.2 Devices 

A practical probles arises in attempting to describe tests for 
devices (relays, motors, sensors, etc.) as well as for complex 
assemblies such as control panels. It is reasonable to assume 
that a device, as an integral part of an assembly, can be subjected 
to seismic tests while in an operating condition and its performance 
monitored during the test; however, in the case of complex panels, 
such a test is not always practical. In such a situation, the 
following alternate approach is recommended.  

The individual devices are tested separately in an operating 
condition and the test levels recorded as the qualification levels 
of the devices (see paragraphs3.2.1 and 6.1). The panel, with 
similar devices inktalled but inoperative, is vibration tested to 
determine if the panel response accelerations as measured by acceler
ometers installed at the device attachment locations are less than 
the levels at which the devices were qualified. Note that the pur
pose of installing the nonoperating devices is to assure that the 
panel has the structural characteristics it will have when in use.  
If the acceleration levels at the device locations are found to be 
less than the levels to which the device has been qualified, then 
the total assenbly may be considered qualified. Otherwise, eber
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the panel -at be redesigned 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 Sirotort Structures 

3.2.3.1 Eidptent test mo',nting 

An assembly or support structure (equipmen) to be tested -.i31 
be mounted on the vibration generator in a manner that simulates 
the intended service mounting. If the equipment is too larg-e to 
be so mounted, other means which aimulate the service mountinZ 
will be used. Possible alternatives involve the use of a "nlip 

table" or "soft mounting" the equiprient using flexible supports 
with resonance outside tbo frequency band of the test and r sidly 
connect the base of the ecuipment to the vibration Cenerator.  
(See Figure 3.2-1.) The :ibratory motion will be applied tc the 
equipment as described in paragraph 3.2.1.

I 

'1 
.1 

.3 

0 
4 

A 

*1

Az -;C ~r b 2y 

lctcr 

Test 
Vibration Motion 

Generator 

Figure 3.2-1. Alternate Tist Arrangement for Lar-e Eauipmcnt 

.2.3.2 Eauipment confi.uration 

Support structures such as air-conditionint units, consoles, 
racks, and panels containing devices tested as in paragraph 3.2.2 
may be vibration tested without the devices being in operation if
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th..y arc pri. en:te tcvd olowia., the vibrition test.  
H1owcvcr, "he conxponents will be in their operational configuration, 
that is chearend with oil in crankco.cot, refrigerant in coils, 
water in heat c:changers. The goca is to qualify the support 
structure and to determine that at the cxpected frequencies and 
accelerations of the specified earthquakes, the support structure 
does not amplify the forces beyond that level at which the devices 
have already- been oroved to opere (paragraph 3.2,2). Such 
functional monitLoring as is practical will be done during the test.  

3.2.3.3 Test proceduire 

The vibration tests of the assembil,- or support structure should 
be performed as in paragr:.',h 3.2.1 to assure the structural 
inteCrity of the support structure an.d to determine the dynamic 
characteristics of the ac:omab.y to the specified earthquake. If 
these responLse accelerations :%re equal to or less than the 
acceleration levels to which the dv:icen in the support structure 
have already becri successfull. funcilly tested, no additional 
work is needed. If not, eithe'.r the mnport structure design must 
be changed to reduce the imlified accelerations and the assembly 
retested, or the devices must be recualified to the higher levels.  

4.0 FELNCTIOML EMds LOAD CU 3I1ATIONSv, AND ALLOWA3LE STRESS LEVELS 
4.1 GENERAL 

The program for the qualification of Sismic 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 loss 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, etc., as appropriate to the specific 
equipment. In general, operability assurance must be established during 
and after the seismic event for active components. Pressure retaining 
integrity and the absence of improper actions must be demonstrated for 
nonactive components. Proper functioning of all equipment must be
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assured prior to az seismic testing. A reconuended program to assure 
functionality of specific camponents is provided herein. Alternate 
means for specific comonents may be utilized provided the program 
is approved by TVA.  

4.1.1 Functional Assurance Procedures for Pumps 
This program specifically addresses procedures for qualifying the 
mechanical portions of Category I pumps such as the body which forms 
a fluid pressure boundary including the suction and discharge 
nossles and the shaft and seal 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 electrical devices which must fIunction 
to cause the pump to accamplish its intended function, are discussed 
separately in paragraph 3.2.2.  

Functionality of pumps and mechanical components defined above is 
demonstrated when the following conditions are satisfied: 

4.1.1.1 Hydrostatic test 

The fluid pressure boundary shall be hydrostatically tested in 
the manufacturer's shop in accordance with applicable section of 
ASNE Boiler and Pressure Vessel Code, 1974 edition.  

4.1.1.2 Leakage test 

The fluid pressure boundary shall be examined for leaks at all 
Joints, connections, and regions of high stress such as around 
openings or thickness transition sections while the pump is 
undergoing a hydrostatic test or during performance testing.  
Leakage rates permitted in the design specification that are 
exceeded shall be elim+nated and the component retested to 
establish an observed leakage rate. The actual observed leakage 
rate, if less than permitted, shall be documented and made a 
part of the acceptance documentation package for the component.
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4.1.1.3 Seismic qtualification 

The functionality of a pump during and after a seismic event shall 
be demonstrated by analysis, test, or a combination of both. The 
seismic- loading effects shall be that which is obtained from the 
equipmsent response acceleration as determined from applicable 
response spectra. In the event there is no appropriate response 
spectra, as is the case for equipment not mounted directly to a 
building floor, the seismic loading shall be that which results 
from input accelerations of 3 g horizontal 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 procedures for verifying the ability of the equipment to main
tain its structural integrity and operability during a seismic 
event are presented in section 3.  

4.1.1.3.1 Fluid Pressure Boundary 
For fluid pressure boundary components, including their nozzles, 
the allowable stress levels for the various plant loading combi
nations are defined in the ASM 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 Class 2 and 3 pumps. The 
seismic loads shall be combined with the normal operating loads 
and the stresses calculated. Demonstrating that the allowable 
stress level is not exceeded in the pressure boundary is partial 
satisfaction of the functionality requirements.  

4.1.1.3.2 Impeller, Shaft, and Bearings 

The impeller, shaft, and bearings for active pumps must be 
analyzed to determine their adequacy while operating with the 
seismic loading effects applied in addition to the applicable 
operating loads including nozzle loads. Functional requirements 
are partially demonstrated by a suitable analysis which conser
vatively shows that:
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4.1.1.3.3

a. the stresses in the shaft do not exceed the mnimt. Yield 
strength of the material used for its construction, 

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

c. the bearing temperature shall not attain limits which: may 
allow stresses in the bearing or bearing support to exceed 
minimum yield strength levels or jeopardize lubrication.  

Pump Supports 

The combined stresses of the support structures should be within 
the limits of ASME Section III, Subsection NF, Component Support 
Structures, 1974 edition, or other comparable stress limits.

An analysis or test must be acomplished which conservatively 
demonstrates the structural integrity and/or functionality of 
the equipment supports.  

4.1.1.4 Performance testing 

The vendor shall demonstrate that the pump is capable of meeting 
all bydrsalic requirements while operating with flow at the total 
developed head, minimum and maximum head, net positive suction head 
(NPSH),and other parameters as specified in the equipment 
specification.  

4.1.1.5 Documentation summary 

All of the above requirements must be satisfied to demonstrate that 
functionality can be assured for pumps. The vendor shall present 
the documentation in a format that clearly shows that each consid
eration has been properly evaluated and tests have been validated 
by a designated representative for TVA. The analysis shall be 
included as a part of the certified stress report for the assembly.  

4.1.2 Functional Assurance Procedures for Valves 
This program specifically addresses procedures for qualifying 
mechanical portions of the valve assembly including the valve fluid
pressure boundary, the valve bonnet or yoke, the valve stem, and the 
mechanical portion of valve operators. Procedures for qualifying 
electrical and instrumentation components which are depended upon 
to cause the valve to accomplish its intended function are described 

i. agrar. ... 2.2.
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4.1.2.1 Hydrostatic test 

The valve pressure boundary shall be hydrostatically tested in the 
manufacturer's shop in accordance with the applicable section of 
ASMO Boiler and Pressure Vessel Code, 1974 edition.  

4.1.2.2 Leakage test 

Valve seat leakage tests shall be in accordance with the require
ments specified in the design specification. Satisfying the 
minimum leakage rate constitutes partial fulfillment of the valve 
functionality requirements. The results of all required leakage 
tests shall be properly documented and included as a part of the 
functionality acceptance documentation package.  

4.1.2.3 Seismic qualification 

The functionality of a valve during and after a seismic event may 
be demonstrated by an analysis or by a combination of analysis and 
test. Valves shall be designed using either stress analyses or the 
pressure-temperature rating requirements based upon design conditions.  
An analysis of the extended structure shall be performed for static 
equivalent seismic loads applied at the center of gravity of the 
extended structure.  

The maximum stress limits allowed in these analyses shall confirm 
structural integrity and shall be the limits developed and accepted 
by the ASNE for the particular ASM Class of valve analyzed. Where 
stress 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 4.1-1. These limits shall be applicable 
to both active and nonactive valves. Class 1 valves shall be 
designed/analyzed per the rules of the ASNE Boiler and Pressure 
Vessel Code, Section III, Subsection NB-3500, 1974 edition.  

Seismic qualification can be accomplished in the following way 
(assuming a valve whose lowest natural frequency exceeds 33 Hz):
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a. Determine the seismic loading effects of the operator and yoke 
assembly using the appropriate acceleration values as deter
mined from applicable response spectra. In the event there 
is no appropriate response spectra, ns is the case for 
equipment not mounted directly to a building floor, the seismic 
loading shall be that whiah results from input accelerations 

j ~of 3 g horizontal and 3 g vertical. It must be demonstrated 

that the valve is rigid, that is, its lowest natural frequency 

is greater than 33 Es, The procedures for werifying the 
ability of the equipment to maintain its structural integrity 
and operability during a seismic event are presented in 
section 3.  

b. Increase the calculated load in step e. byr 10 percent.  
c. With the valve mounted in a manner that conservatively 

represents the typical plant installation, apply the load 
determined in at-fp b. -at the canter of gravi~ty of the operator 
in the direction of the weakest axia of the yoke. The design 
pressure of the valve shall be simultaneously applied to the 
valve during the static deflection tests.  

* 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 closed, etc.) within the specified operating time limits while 
experiencing loads associated with the applicable seismic 
event. With the applied load as defined above held constant, 
the valve shall then be operated. The valve must then 
successfully perform its active ftnction within the specified 
operating time limits.  

4.1.2.4 Relief valves 

The above requirements also pertain to relief valves. In addition, 
if a relief valve Is tested to demonstrate operability, a static 
load equivalent to the seismic load determined as in 4.1.2.3.a.  
shall be applied to the top of the bonnet and the pressure shall 
be increased until the valve mechanism actuates. Successful 
actuation within the design requirements of the valve shall be demonstr:zed.

._AAdk
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4.1.2.5 Documentation summa 

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 a suitable format for 
checking which clearly shows that each 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 certified stress report for the assembly.  

4.2 1MNACTE COPONES - OTM THN FLUID SYST CCpENTS - ALIEABLE STRESS LEVELS 
Seismic stresses in these nonactive components will be interpreted as 
primary stresses. Seismic stresses resulting from the earthquake 
when combined with other primary stresses will not exceed applicable 
code allowable stresses. The increase permitted by codes for earth
quake loading conditions will apply. Where applicable codes do not 
spacifically cover earthquake loads or temporary overload conditions, 
stresses will be maintained within 120 percent of coda allowable 
stresses.  

4.3 **IBNT SIPPOBTS - ACTIVE AND NoNACTIVE 
The ecmbined stresses of the support structures should be within 
the limits of ASME Section III, Subsection NF, Component Support 
Structures, 1974 edition, or other comparable stress limits.  

An analysis or test must be accomplished which conservatively demon
strates the structural integrity and/or functionality of the equipment 
supports.



LOM COBUATIGW AND AIafABI W8 IayM 

FOR ASMB CIASS 2 AND 3 VALVES AND IUM8

(nuid Preas omar'y)

Allowable Stress iits

Imma6 Cases 

- econdary 

P.X~ t * Primary 

Sd& - Secondary 

P+D+IAM+Eii t Primary 

P+]DI N+z H+H+Ft rj - Primary

Active Pumps 

Pa 4 1.0 86 

(P or Pld Pb 4 1.5 Sh 

* a 

p ze 
e a 

pm 1.1Bh 

IF or1 )+Pb 1. 6 5 Sh 

Secondary stress

WACUt Valves and ontive Valvs and-Pumps 

am: 1.0 aSh 

(P. or P.) + pb 1.5 8 
P / a 
e -a 

m 1.1 Sh 
t~or 1 b 1.65 8 h 

p g~ e a 

(P or P1 ) + b 1.80 h 
not considered,

Plant 
Icading 

conditions 

Normal 

upset 

gmergency 

Faulted

I 
{

pm 1.2 8 P 2.0 Sh  
(P or P 1)+Pb 18 Sh (P P1) +Pb 2.4 Sh 

Secondary stress not considered I31r

. -

I.,



B-DC-20-22 
23 

Notes for Table 4.1-1: 

D Dead weight 
d Seismic ch displacemt load due to 1/2 of the displacement range 

of OBB 
Z i Inertia load resulting from OB 

Inertia load resulting from a 88M 
Jet impingement or pipe impact loads where applicable 

F Valve thrust loading effects 
H Dynamic head or water hammer loading effects where applicable 
L Live weight of fluid hand'ed 
M Superimposed mechanical loads, including nozzle loads 
P Internal (design) pressure 

b Primary bending stress. This strees is produced by pressure and 
mchanical loads including inertia earthquake effects but excluding 
effects of discontinuities and concentrations.  

Pe Secondary expansion stresses which result from the constraint of 
free end displacement and the effects of anchor point motions 
resulting from earthquakes. Considered are effects of discontinuities 
but not local stress concentrations.  

P1  Primary local membrane stress, the average stress across 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 stress, the average primary stress across 
the solid section under consideration. Excludes effects of 
discontinuities and concentrations. Produced by pressure and 
mechanical loads.  

Sa Allowable stress range for expansion stresses per ASME, Section III, 
1974 edition, Sa = f (1.25 Se + 0.25 s + 

(Sh- P - D - L - M)) 

S Material allowable stress at room temperature from ASME, Section III, 
1974 edition.
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S Therimal support displacemnt stresses 

Sh Material1 allwable stress at .tanert.r. frm ABNS, 
Section III, 1974 edition.  

88E Saft shutdown earthquaks 
T Theriail Stresses
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5.0 DOCUMTATION 
The documentation for each equipment type will demonstrate that the 
equipment meets the specified seismic design requirements in both per
formance and struactural integrity. The seismic qualification testing 
or analysis is expected to be extensive and to encompass all items 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 valve. With this idea in mind, the documentation of the qualifica
tion effort is also expected to be extensive and the guidelines for 
such a presentation are given below.  

The documentation must include clearly defined failure criteria, func
tional as well as structural. Any deviation fao nominal, whether or 
not it constitutes a failure of the particular item of equipment under 
consideration, must be included in the documentation for evaluation by 
TVA.  

5.1 ANALYTICAL DATA 
If proof of performance is obtained by analytical means it will be pre

sented in a step-by-step .o'n which is readily auditable by persons 

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 problems covered 
by these calculations.  

5.1.2 Sunary of Results or Conclusions 
This section 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 also be included in this section.  

5.1.3 Load Criteria and Assumptions 

This section will include the loads considered in the calculations.  
and any assumptions made in converting the load criteria to-actual 
loads used for calculations.  

5.1.4 Stress, Deformation, and Stability Criteria and Assumptions 
This section will present the stress, deformation, and stability 
liits used in the calculation and include a reference to the criteria 
or code used in developing these limits. Any assumptions made in 

converting these criteria to actual stress, deformation, and/or 
stability limits will also be presented.
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5.1.5 Method of Analysis 

In this section will be stated the methods of calculations used which 
Include the analytical equations and their developeent from basic 

principles or authoritative reference. Included also will be any 

assimptions mde as to boundary or initial conditions and any 
limitations On the applicability of the calculations performd.  

If a computer program is being used, the documentation which 

establishes its validity will be specifically referenced. The 
Atomic Energy Camissian has issued guidelines for the accept

ability of cmupter programs used in the analysis of mechanical 

ccaents and equi mnt. These guidelines are given below.  

5.1.5.1 Coater program description 
A list of computer programs that will be used in dynamic and static 

analyses to determine mechanical loads and deformations of Seismic 

Category I structures, components and equipent and the analysis to 

determine stresses should be provided including a brief description 
of each program and the extent of its application.  

5.1.5.2 Cogater proram reliability 

The design control amasures as required by Appendix B, 10CR 

Part 50, 'I uLty Assurance Criteria for Nuclear Power Plants 

and Fuel Reprocessing Plants," that will be eployed to demonstrate 

the applicability and validity of the above computer programs should 

be described by any of the following criteria or procedures (or 

other equivalent procedures).  

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 progra version that will be used, the software or 
operating system, and the camputer hardware configuration 

must be specified to be accepted by virtue of its history of use.  
b. The computer program solutions to a series of test problems, 

with accepted results, have been demonstrated to be substan
tial3y identical to those obtained by a similar, independently
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written progam in the public domin. The test problems 
should be demnstrated to be similar to or within the range 
of applicability for the problems analysd by the ogsuter 
program to Justify acceptance of the program.  

c. The program solutions to a series of test problem are 
substantially identical to those obtaitned by hand calculations 
Or from accepted experimental test or analytical results 
published in technical literature. The test problems should 
be demonstrated to be similar to the problems analyzed to 
justify acceptance of the program.  

Provide a summry comparison of the results obtained from each 
computer program with either the results derived from a similar 
program in the public domain on a previously approved computer 
progam or results from the test problems. Include typical 
static and/or dynamic response loading, stress, etc., cau.arisons 
preferably in graphical form.  

5.1.6 Calculations 
In this section will be presented the actual design calculations and 
any figures, sketches, 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 camputer 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 
components and electrical or mechanical equipment is confirmed by 
test the following information will be required.  

5.2.1 Test Procedure - Required Prior to Test 
The detailed test procedure shall be approved by TVA before the test 
is performed. This test procedure shall define: 
a. The required envircamental conditions.
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b. The required function to be demonstrated by the test, i.e., 
opening or closing of contacts, operation of an amplifier or 
other analogc devic*, ar the ability of the equipment to mainta~in 

spacified "state" during the test.  
c. The required data to be acquired during the test.  

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

e. The test data sheet and log sheet forms to be used for recording 
of data. (The proper monitoring and recording of data on the 
test equipment during the test sha.ll be part of the test data.) 

f. The extent of test report required to substantiate the purpose 
of the test.  

An aproved test report is required before Seismic Category I 
equipment can be received at the plant site. The test report shall 
contain: 
a. The title page which aball include the name of the report, the 

Goantractor's name, the test facility name, the name of the 
comany performing the test, the TVA plant name, the name of 
the equipment being qualified, the TVA contract number, and 
the test contract number; 

b. the certification page signed by the test engineer of the campany 
performing the test, the responsible contractor engineer, the 
contracts report writer, and a responsible officer of the 
contractor's company (the test Apart shall also be certified 
by a registered professional engineer); 

c. a definition of each piece of test equipment and its capability 
including the manufacturer, equipment name, and serial stmber; 

d. and a certification of the calibration and workability of each 
piece of the test equipment; 

e. the test vrocedure; 

f. any deviation from the test procedure; 
. tas test results and conclusions; 

h. the reduced test data;
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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 
so that a third party can audit the "raw" test data.  

The above requirements shall not limit the extent of the test report.  
5.3 TVA DESIGN DATA 

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

6.0 sEiSKic DESIGN DATA 
Seismic design data are normally provided in the form of response 
acceleration spectrum curves. If only the OBE response spectra are 
provided, the design values for the SSE will be taken as twice the 
OE response values. Seismic data for the ground or the building 
floor to which the equipment is attached will be used. Data for the 
floor above equipment supported by building walls, columns, etc., 
will be used. In the case of equipment which has a number of supports 
for which different seismic motion is specified, the most severe floor 
response spectrum will be applied identically to all the supports.  
The structural damping which should be used in analysis is given in 
Table 3.1-1.  

6.1 DEVICES 

When qualified separate from the enclosure or support structure, 
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 vange 1 to 35 Hz
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6.2 ASSDarLZzs 

Asseblis will be qualified to the applicable floor response spectrum.  
Th* peak input acceleration level fbr assembly qualification tests vill 
be equal to or greater than the earthquake rigid response fbr the 
appropriate support (sero period acceleration of the applicable response 
spectrun).  

7.0 BIBLIOGPAPHY 
1. miggs, J. M., Introduction to Structural Dynamics, McGraw-Hill, 

1961.  
2. Regulatory Guide 1.61, Damping Values for Seismic Design of Nuclear 

Power Plants, U.S. Atomic Energr Comission, Directorate of 
Regulatory Standards, October 1973.
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Transamerica Delsval Inc.  
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3379 Peachtree Road, N.E.  
Atlanta, Georgia 30326

EMERGENCT DIESEL ENGINE
DRIVEN GENERATORS

Add 

Load profile for revised loading sequence transmitted to Delaval 

by C. A. Chandley's letter dated September 17, 1980, and revised 

by C. A. Chandley's telex dated October 24, 1980.  
Lump Sum $4,390.00

In accordance with W. V. Dilworth's letter to J. Marcel 
Anderson 

dated October 27, 1980.  

*For this change only, performance will be by February 3, 1981.

(Refer to C. A. Chandley's memo to J. H. Anderson dated December 10, 1980.) 

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

WRDahnke 6 TENNESSEE VALLEY AUTHORiTY 

Previous Total $6,881.,733.12 JAJohnson Division of Purchasing 
Specs 9Osuonturhsg 

Correct Total $6,886,123.12 5 -! S37 -" 1 
(61) J. Marcel Anderson, h 

/plb

TVA 394 (OP-7-AO) 
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Audior
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Purchasing A File

Accounting Office 
Conypnee
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5Address'all communications except invoices to 
TENNESSEE VALLEY AUTHORITY 

DIVISION OF PURCHASING 
Chattanooga. Tennessee 37401 
Telephone 615-755-3011 

Telex 558417  

CHANGE OF CONTRACT

0 - L __ 4,~ 
'-I...

state or Country code 

vendor Code 
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511mtnwt 76K61-86181 Chse 

change Date .Aril ;!,99I' 
P Change*unta 1,64 .52 t 

- Performance Date

-- I j

To

Delivga Turbine, Inc.  
3379 Peachtzee Road, ER, 
Atlantl-, CA 30326 I
Add

SerViCeS of enarator assantac e a 
tacluding expenses, to repair daae to nazator.  
Apairs were cAMpleted February 1, 1978.

Project Rei1onte Nuclear Plant 
Undes J. and 2.  

Vendor Reference No. _ 

DEEL EGRE*DRIVEN

Lump Sun $1,642.52

In accordace with P. B. Ricat 's telex dated Ii? 
January 26, 1978, and Delaval's Lovoice 
No. .27701 dated November 7, 2978.  

(Rafer to alter Dahake' Ie to J. arcel Anderson dated April 19, 1979.) 

All other terms and conditions of the original contract and previous changes of contract (if any), shall apply.  
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ENGINE ArfDi 
COMPRESSOR DIVISION 
550-85TH AVENUE 
P.O. BOX 2161 
OAKLAND. CAUFORNIA 94621

Ti..O1CE 
SEND REMITTANCE TO: 
P.O. BOX 360433M 
PITTSBURGH, PA 15251

ur Order No. (Date Entered 
S-2*375 1 1/26-78

IShipping Date

TENNESSEE VATIEY AUWLORIT 
DIVISION OF PURCHASING 
CHATTANOCA* TENNI. 37401

BEL.EFONTE NUCEAR PLANT

WIT (Code INo. Inv.  

I . A
4 - 4

(Acc:L No.)

Product 
a.1.C.  
Territory 

% Split 
State 

Renegotiable

4.

Invoice 4o.

Invoice Date ' 

7 NOVEMBER :i78 
Date Shipped 

carie

Bill of Lading No.

Total Weight

Shipping Tag No.

Terms Sales Tax Resale No. or Tax Code Routing Request PPO COL 
NET ZO DAYS SERVICE 

I Domestic Package O Air Domestic Package E Domestic Box E Export 0 Government-See Below 
Pa Shipments Engine Model and Serial Number Government Inspection 

DSRV-16-4 #75080-083 

e oBoxy Pe. s .A 
Item- ty. Part Number and Description [,o W. Unit Price Srd. Shity.mun

TO INVOCICE FOR SERVICES OF GENERATOR 
MANUACTURER S REPRESENTATIVE AND 
MATERIALS RZQUIRED FOR REPAIR OF ROTOR 
POLE WASEER DAMAGE 
GENERATOR S/N 175105 52 

E.P. PORTEC INVOICE #7a?3C21? 

n ACCORDANCE WITH SUPPORTING 
DOCOMTS ATTACE:

1 1 'W .4 -

T17= AMOIT DUE TH:

5., 

- -. *

1*

ICE_

$1,642.52 

$1,642.52

We hereby certify that these goods were produced. In compliance with all applicable requirements of Sections 6. 7, and 12 of the Fair Labor 
Standards Act, as amended. and of regulations and orders of the United States Department of Labor issued under Section 14 thereof.

Seuur. Code 

s 

D 
j 
0 

HS

12.  

A 

:4
I -



Electric Products LiM F Sn 
* 1725 Cmssane oacl. ClvOt: . .44t2 

S Tilepoas: (216) 4814t Thra: Ral25-124 

* . aDts smuPWo aRoss WEeNT 0u1u On PA a VOINOCE DATE INVOCE NO

C - COMPLEE 
\- PARAL 3-7-78 I 7803021

* VIA stavICe TRIP TO 1o/ 
,t VA ELr..wont NucLEA ="PLAZZT" vvD 

SCOTTZssono, AL.A.  
PLEASE MAIL REMITTANCE TO: 

PORTEC INC.  
ELCTRIC PRODUCTS Div.  

r DMLAVAL ENGINE DIV. C 
O BOX 2273 

OA:-LAND, CA 94614 PAGE I OF 2 PAGS 

6. NO. CUSTOEa Q. DA 

,4-26C5 - 1575 02 227805 
F. 0. M. CLEWELAND ROUTING TIUS! NET 30 DAYS-0.3 AS D&SC.  

CEEVIALAND. QMIC_44to 

rErwDESCRIPTION on--cr. UNIT PRICE AMOuNT 

S RVICE REPRSITATIVT REPAIR ROTOR 
POLE - WAsia DAMAG"- TO SO; 17510552 

1/3/7 _ 7.5 HOUS G30.00 $ 225 
2/2/7-$ 6.o ii.URS I&3 0. . co 
2/2/7- 2.0 HOUR 645,00/ii 90.c0 

1/30/73 5 HOURS 3oo/ 15.00 
1/33/78 3.0 HonMS -45.CO/Hlli 135.CO 
1/31/76 7.5 10U. e3..o.Co/rI 225.Co 
2/1/78 6.0 10=s @30, 00/11R I ).C-o 
2/2/7 2.0 HoURs 030.00/ilR 60.oo 
AIR TRAVEL 
1/30/78 CLv."LA-. fMAT. 67.00 
2/2/78 A TLANMA-cL ,AND 72.00

sum .. ma"e 1*** 1W f*at Ie .. . . oU ".a U.man 0m * . .. s..

go= C wr "a .aa a are act ""? *~ ****. 60 em
PLEASE PAY e,- ;: 

/ THIS AMOUNT PAO- 2

COLLECTION COPY

toID

RECEIVED 

OCT 17 1978 
srse D.

RECEVED
OCT 16 1978 

PROJECT Coa,

I

.

-6 -

-1% *---l %-.I - -

1



INVOICE

Electric Products Division 
172 ClarWstorw Muad. CJLveland. hio 4412 

vphomu: (28) 485-1tam. Tws: atu-824-

.s VIA SERVICE TIP TO 
T EVA BELLEFOzTE NUCLEAR . .LAZT-S SPlowN 

* SCOTTSBOR0, ALA.

DELAVAL EGl DIV.  
BOX 2273 
OAiLAUD, CA 94614

PLEASE MAIL REMITANCE TO: 
PORtTIC INC.  
ELECTRIC PRODUCTS DiV.  
P.O. BOX 92949 S 
CLEVELAo. Q94o 4t01 

PAGS 2 OF 2 PAaES

.s~ ** -. - -- Cusroac oness we 0. DATE customer coos seA.. cons 

4-2605 81575 022278 04150 5 
F. 0. a ..a.AMs O No a mS 9ar 2: Zars-*.: :As.* ::s:

I v~ sE~.VICE ~IP
IT ^-- UNIT PRICE ;.AON 

6 lIMT ~ ~MOUNT

HOTL 3 NIGEZTS 
CAR RENTAL 
s u s s IE ZA:'L 

MISC: PARKINGs TEL. IAU1mlRY a VEAGZ P.

* A20.1 

R.SON L AUTO

.z -~ _________________ I a. . *~a~ X 
IL.LP~ 1M1

a=& co....s .r ft." ..... a ame " o o****b u* VMS ... m &AW. .... m.. as of*l.. as as-e THIS AMOUNT

173.22 
73.51 
"'-G.76

J.1 642.52

COLLECTION COPY

0

60

4 

.5

- -I

LO 
0? QO o

*1 

11 

4

I I

ITE-mlESCRPTION I
.



Send Check to______________

free Own 

AAl 

;~ .LOA~jfl C.. - 'Ilf likii 

C m .~ W 
in(i.41 i C 2.IJ 

.ub total...  

Total miles own auto 1q

certify that the ox; 
mnerit ofr lf Inc 

t.: Encta .,

EXPENSE PORT . - - -- .L . - - - -' .  

- . - Period Covted',______

TRAVEL EXPENSE-OUT OF TOWN I I

Tramiper.  
l1oll.,, 

Own

' 2

(~'t * 

dtl

10odgitg

'4
I

P1

Meni, 
When 
Alone

~,ii 
I.E 
1.2 -1

10l.  
fall a 
miss.  

l f'

Out of town @ -- 4per moit

Vol 
lift 

Imp*

/e3 

IN1/

age 

Vo 

nee

Swelne,.  
Mal: £ 

B' 

((Sd...;.) 

- ----

3onses detailed above were Incurred for the ---1 I i1 ii i 
Cheii-e.  rA~ R -. ____ 

,IIII 1k -~ Approve dX,/ 
Is S ~C C . ~ ~Noted-A ~ 7  '. /~ 1 

Noted, 

re1 aoaunts said dirort by romnnvrondlIr...

101011618.  

O&m e .) 

.

GRAND 
IOTAU

OTMER EXPENSES INCLUDING 
LOCAL TRANSPORTATION 

3 

.. est amt. ui'1urged tbhu air travel card 
Iess tmporary ad anc 

Net ao. to be reimbursed 
Accl'g. Dept. Distributions

Over

'173

:,W 

Lo



0Lesson- The Her....porad6o' '~~

He4 rtz
.

LOVELL FIELD 
1101 AIRPORT RD.  
CHATTANOOGA. TN. 37421 
PHONE (615) 892-0933 
FOR EMERGENCY ROAD SERVICE.  
CALL COLLECT (615) 89240933

JO ~7 Q eatalAgfeement No.

1480 431284618&
MINIMUM CHARGE - ONE DAY RENTAL 
(PLUS MILEAGE IF APPLICABLE) 

r--.. CIT ; Cet: V

IL 
5 
r 

aE 

.  
-C 

ES 

Ca 

I.

0 
Z5 

0

9

ovn 0i 33A D3

F-WOS.  
j I ~s, ny

C~Aut~ a'

DO NOT PAY NOTE: CHARGES 
FROM THIS COPY -RIJ1JECT TO

seom OT4 1- OUT .* O 

a c O.tc STAT AR£ LX 

.!5L RATE! iNCLUDE 

GASOLINE E 
cRATES CARNOT 

irT& ocwirF~c^TiOft , c.o.P. Lot to. AG 

OMWMSLC NNo STATE L Wiea MA 11S.  

..- c CA &a , r7 MILEP-7 

I VA.." .___ __ __ - 0 1 

c. r.E- F C S A T L I .noO. DATE OE, FOR RENTA4..5 WOT.4OkT GA-S ON0 

ica e-ro-A #cTAST^c %L0.9Z M" eq 

*1~AMCA A ILOCAflON NO. . * * p.  

iCHATTANOOGA. TENNESSEE' 1480-11 iv : : 1v.  
.L1AsAO00sess PdE NO. c j .~ SSOA 

Hh WS I. IT~ &.Am - "n 

jAGGITOEWAL. AWTS4OEWZED OPERATORS 'STATE LAG. EXPIRIES QASO.&Ui QbJANTI'Vs-vc 

Custome, autricrizes Lessor to process a credit card voucrter id 
tpiplicabiepin Customer's name for cnarges. ouT /1,IJ1253 FS.L 

Cstomner agrees not to permit use Or \fehicle by any other per
son without obtaining Lessor's prior wrirten conseni. Vehicle Q~cWLaNLSj -OL,61 a cp CETC 

shl O eoeae by Oeosany person mucet Cuastomereneand the !, " 1 IC0r j.  

drive and3 have Customer's prior permission: persons 21 or over 4 4 
who are members of Customer's immediate family and perman By INITIALS. CusWtVl.~A of 41=111113 UiTAI.  

ently reside in Custamer'shousehold; the employer, partner. ex-. atdml s wfl _,nsD o u 

ecutive officer,,or a regular employee of Customer; additioa tal veouaa'dam" a collown or A 

authorized operatorts) identified above. 3 pn Par 3i cl a R.. Sess. 6'%% 
THE VEHICLE IS RENTED UPON THE CONDITIONS SHOWN iS NOT INSURANCE. ______ 

ON THIS PAGE AND UPON THE REVERSE HEREOF. CUSTO ?LNs A CbEtACPS''I .  
MER REPRESENTS HE HAS READ UNE* .TAD AN 10 

AGREES THE CONDIIONS. ALSO EE NOTE BELr .x 

' 10By I LS. Cuatownur mmIs c.ARGCS __ 
I L___ Am-__ .o toepts tow

p at tsowni and 0.1ac ewinetfl be ,ass 
~ ~ - - - Z~.Z..=... SYNOPSIS ofId C11npLmi . . ..  

T-4;- uemahed by Lso at rental. &.  

A MESINVATION 1.0. NO.- REPESRAL SOURCE P #0/TOUM RCPUNO0 E.EPtA.AMTION-AMI. NETr DUE 

X
=11%

I

__jNET[XJE



- SuSJ~%CT a0 C cwTi0, 
.n- - .A .9 . -- T0, 

. - .---- Po A ass T o - PGE1

SJULI O mAmlmP 

2 STJtJLIA/P.RP I. J .* i-.. -- -

007:446'0#:981 
rr-SATO CLEF 

CLEVELAND OHl.  
ri .

ate NOT GOOD FOR PASSAGE MAIN va eag f1a. F A .*

I-A _77 Y SJA 7 2W,*4 K **

0! *4A"Ley _ (__ ATT_____Jf._*A_____ &'1 JA& I A 7 y l.;7'~~

I laxj 

S , .....  
?TrTL -

II 007 4460984999 2 a

- --- - - - -

- - trff unfTED AIRLIflES 6 . 162 :2 

.
I I ' t 4 L

,. tst T 7 *:,jr
Aintl'Ai ' 1-.1.6f .0r TOAwg. S S LI - ,- TL"" CODE I- - -- --. -- - -

&~ No? GOO POp PASSAGE ""J& vLrc Mm. DATE TIME 

' -. i I il" 

IV I I - *** I I w: 
OP 

P*YRCT

10 3 3 24-1 0 0 1353
PA& A 7 

I AA

1.2641025491 6 016
- - ORTEC 

.. 
.) JLL

(LEC 
I Aft

PROD UAPV

-- azznagam C VM 
ba-r--

8

24



3.**~

b.

0HI...

.rD .j7 ASP

~E S 

I-' 

-, -' 
I..  

-4 -.9 
r

t: 

..... s thi.bil 

.... sea * ats at

' A'fsJ.*W.IJ La.~eaintsc l as.  
SCONS80aO, ALA. Mtut & 

RETAIl . WHOLESALI 
PHONE 874-3956 5744211 

Dole * 

M 

Address 

0 AMT RtCD CASH CHECK 

DISCRIPtION Prc Asunl 

4 -J .... -

i.*

RIOale w Q9

1

9

r r .  

- * .  

* t~r *



FOuo NUMBER 

01036 
RATE 

\CFC1
I 
I

I-

LAST BALANCE IS 
AMOUNT DUE UNLESS 

OTHERWISE INDICATED 

From Folio To -

HURRY BACK

d.

a

-P

(00 

~1 

8 
.i.

STATEMENT 

OF SCOTTS10RO 
TELEPHONE 574-1 115 A.C. 205 U.S. 72 EAST-80x 928 

SCOTTSBORO. ALABAMA 35768

** .

3

* **

a



:NUINt: & (-.J.L1YK . JK UI VIbIJN * 

s50 as *uE * OAsLAND. CAUP. 9421

. o ELECTRIC PRODUCTS DIVISION 
PORTEC, INC. 
124 PAUL DRIVE 
SAN RAFAEL, CA 94903

I ATTN
.. l

(HEREIN CAutED -SELLER 
THIS ORDER IS SUBJECT TO THE SPECIFICATIONS TERMS AND CON* 
DITIONS STIPULATED ON THE FACE AND REVERSE SIDES HEEREOF.

-j

,4TJ ~7:~1 IkIIJ I

pew RB S.~&Ls Nor FO" 9SAL OgLovamw 0wouImo oft coU 9%.4w 

I XJSEE BELOW mWouram ass WORK C0asLETED 
a4a O w =0 2/ 01/ 78 

NET 30 DAYS N/A IN/A 

MT NOT !4 

-- CE 

1 1/EA TIME, MATERIALS AND EXZEN=ES FO?. THE z 50 .o/ OT 
SERVICES OF A TECENICAL EPRESENTATIVE 
TO REPAIR BROJEN R0''R WASEERS.  
GENERAO3R S/N 17510552 

WORK CO. Lz'"D 02/0/78 
DO NOT DUFLICATE 

10 CFR 21 IS A??LICA3LE 
TO THIS CONTRACT 

CONFIRMING ORDER CONDITIONS UPON ACCEPTANCE OF TERMS HEREOF PLACED VERBALLY WITH M TTON 
JoM os10 soo wo 

wmtK FORs 75080 68. 1-S-2-375
A-CKNOWLEDGMENT COPY MUST BE RETURNED PROMPTLY SHOWING PRICE AND DELIVERY DATE 
JAILURE TO COMPLY WITH ANY OF ABOVE MAY DELAY INVOICE PAYMENT.  

. - DELAV 
- -- - - - INE

INVOICES ONLY MAIL TO: 
BOX 2273 OAKLAND, CA 94814 

-- - - -- a * - - *-

PAL TURBINE INC.  
COMPRESSOR DIVISION

my.

DELAVAL TURBINE, INC.

-# PF1-9 La*n Aust .. ..... I .. ** 

PURCHASE ORDER 
PUfC..Ass O*e. .u.fa mUST 

AD"t ON ALL S$EVOICES eaCnAGCES.  
.. S Of LA.. A.D CO..aSPouuc9 

No. 81575 
*av 02/22/78 mk* 

B. C. GUNTRUM

-0 .

&



Electric Products Division 
I= ClaktiLar Road. Clemiamd. OhiH 4s12 
Stphoe: (210) 485-1500

Date

Certification of Conformance 

We hereby certify that the repair work done on the damaged 
washer on the rotcr pole on Electric Products rotating 
element Serisi N--er / i. has been 

repaired in accordance witn Elect:ri= Friucts Engineering 
Specification F?-6.1. The material and the test sample 
used was in accordance with specification and qua!t' 
test was satisfactory.  

Certified by 

I~~Q

'*

Service Engineer '

A . . t1 .s I . - - - . I /L * -e, /L .. - t * Or ,- A



I)- L- - -a- v a .1~ A -- t---- -

ment Purchaser 

4om. P.O.1 Contract and/or Amendment No.  

rIce R1equested By - Ditle 

IQ At Dept.  
xrvisor Directly Involved 

. - . 2

ne Information: Area No.

rity Clcarrnce: Yes No Ship Name or Mull No.* 

.pment Involved E.P S.O __._ __\_ _ _ 

Re keZer~ ti e.A CsienedS*.  
?. ~c~: 2 ~tti7~SS~.Zfled K. ~Date _________ 

- To Hours an/o= Ern s-e S 

r ) M .- .ilvre o--25 

.- Rema rks Initial 
Job e Time n Time Ot ors

11,k I
I

, iQ

7

7.5

j I- L __ _ _ _

.7. . C50 1 -0--
ad-I

Sea cLT~P . cr -C 

REPA~4,<4r r .m c.. . .. 2~ o c 

cher t a -o coeCt)

_ _ _-_ _ I - *- -P "

'hF 

I * ______ I * 4.
I I _______________________ I-______________________ 7 

I I a S

V .* *

)

i~i 
e a

1

XI-A-1 I-S W - ;P4t (Nlq- -

I I - I

S



OTHERS PMS 
TILES 
JFC 
HR 
Dis. Rep.  
ICM

iR .  

IVE 

sto.:D

SERVTCEREPORT 
Intercompany Only 

(Confidential) 
R# 2605

SERIAL NO: 175105S 2

elaval for TVA Bellefonte

:ation: Scottsboro, Ala..  

uipment Purchaser: Delaval

istomer P.O. No.: 49 /fS7&
ivice Requested By: Tom Beck/Bob Gray 

entact at Job Site: Tom Beck

Phone: (205) 259-0420 Ext. 257 

Shipped Date: 

Charges: 

Title:TVA Elect. Eng. Date: 1/24/78 

Title: Elect. Eng.

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

.OBIZM: Broken pole washers.  

UrSE: Imp:ocer lifting procedure.  

SPONSIBILIZZ": Others not Electric Produc:s Division.  

UF73: E70 XVA, 7000 13W, 450 RPM, =900/3/60 Synchronous Generator.  

.RVICPE ?~ZR.ME'D: 1/30/7- - Travel Painesville to Scottsboro, Ala. Time 7-1/2 hours.  
a site 3-1/2 hours, Proceeded to Bellefonte Nuke Plant,contacted Tom Beck. Mr. Beck 
rected me to the Diesel Room where S.O. 17310551 generator is being installed. He pointed 
a the damage to the pole washers, inflicted by lifting slings improperly positioned during 
aloading. I examined the damage and determined that it could be repaired on-site per 
igineering Specification ER-6.1. The damage is limited to two adfacent poles. The top ashers of both are broken at both ends. Also the bottom washer was damaged on one of the 
les at the opposite drive end. Squared the broken edges of the affected poles and 

aasured for new pieces of glass laminate MI-10.1.  

cated 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 
quired.  

1/78 -Glued in new pieces on bearing end.Completed repair of cracked bottom washer.  

/2/78 - Finished and repainted. Since machines are outside, I used heat lamps to pre
3at area and keep temperature above 70 degrees throughout cure cycle. All operations were 
r Engineering Specification ER-6.1 dated 1/25/78. (Attached) 

nue to the irregular edges left by the breakage, replacement pieces were cut and ground to 
.nform to these edges. (2) Test pieces were glued to verify proper mix and cure, one for 
tch batch MV-20.10 mixed. Test pieces were placed next to repaired areas during cure so



AImot if commancations ncept invoiys to 
TENNESSEE VALLEY AUTHORITY 

DIVISION OF PURCHASING 
Chattanonyz. Tennessee 37401 
Teleptone2 615-7b6-301 I 

Tel4, 55-8417 

CHANGE OF CONTRACT

To 

Delawal TearbLn, Inc.  
3379 Peachtvee Road, IE.  
Atlanta, G 30326

QAS '780502 547 
This bluck to be conmpleted by TV4.  

s.u .c04 C 7, 7AO61-86Bi 
slat* 4f ca-I i. _____________ ' ________ __ - -

V62,c, Code ..... ,,. Apr121 1970 

aNes :a-; L A v.. .:,..,t . n 1 8 

Prot. Deltouce Nluc lear Plant 

.Unit~s 1 and 2 
Ve.. In Reference No.  

I 780508023 3
Emergemcy Diesel Enginb 
Driven GeMerator

I
Add 

IHaDI4I1 7 Z and tranaportation charges for reahipping to 
TVA at the Bellefonce Nuclear Plant one set of lifting 
brackets for use in setting the engine in place.  

One additonal. relay to ena control panal Lo MonLtor 
the 125 volt DC control power to the field flashing 
circut.

Lmp Sum 

Lump Sum

$722.00 

996.00

12 ccordace ith P.B. Ricci's letter to J. 14. Anderson 
dated March 14, 1978. ti t I 

'I

rILMED FROM BEST 
AVAILABLE COPY

(Refer to D. R. Patterson's mo to J. H. Anderson dated April 13, 1978.) 

All *hri termi and conditions of the orgi:JI contract and proves.: c!ane;L- of :ctroc any),t Iop- /.  

Previou; Total Aydelott 4 T!ECrcTSE VALLEY AUTMR:" 

t 7f. -tv.0 TS ov.son of P.irchasina

Sherrod
Correct Total $6,878,068.60 Specs 9 By 

MIDS, E4837 C-K (61) J. Marcel Anderson/da 

vA .1- iow-J-n7) CCNTRACT NUM.'BER must be shoavn on at invoicespackages, shipping paers -correpnPdence.  

1 Contrator3. Contract Fil 5. Accounting Office 7. iequsi-tioner -nlt 

4 2 Audact 4. Pufrciasisg A File t. Conignee 8. Requitioner
I-

L

, , 

.

;



tWI~ AND CO~ipq SS,:;t3 

IUAS,ue DII'SION
*4' '\.I t 

I,.  .11 ~

AILA0VA CA 3(J326 
PHONEf 4,j; 261 !06-,

March 14, 1978 
3-21-78 - DG - Copies to:

Tennessee Valley Authority 
Division of Purchasing 
633 Chestnut Street 
Chattanooga, Tennessee 37401

Attention: 

Subject:

Mr. J. M. Anderson *No 
Nuclear Procurement *N 

di 

Standby Diesel Generators 
for Bellefonte Nuclear Plant 
TVA No. 76K61-86181 
Delaval No. 75080-83

Dear Mr. Anderson:

accounts Payable Section, E9D88 C-K 
r. W. Aydelott, Bellefonte NP (4) 
. M. Hodges, W7C126 C-K 
. E. Kerley, E9A16 C-K 
. L. Parris, W11B67 C-K (2) 
. R. Patterson, W10C126 C-K 

te the addition of the relay.  
o is Ed Irwin and what authority 
d he have to amend the contract? 

FILMED FROM BEST 
AVAILABLE COPY

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 shipping 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.  

Very truly yours, 

Delaval Turbine Inc.  

P. B. Ricci 
Sales Engineer

PBR:eh 
enclosure

'Zq 
% ai%



- - .. .. aice., .e.V ..  

I .;. 44 Fused"Y 

- CNRC 

- JAGE .OF CC NTRACT

7 8 0 1 0 5 QAS 8 0103 5 19 

____________ jecnn461 2 4 

Lso_* -,* h_ 
* L A ' '- 

,..-. ,..eKse ..- Q -g

To

Detaval Tarbin = 
3379 ?ssctzlb.t 
ALanca, Q GQ 30326 I
Bandling and cransoortaitan charges for shipping to Z& 
at ne 3elleoce N=aar Plant one set of Lifting bracket 

Zor use in unloading the engine from the rilme car 

. 2yasat L full for this change shall be due and payable 
us ~receipt ol invoice at the prooer accoumting office.  

1 accordance with P.3. 3icci's latter to J. H. Anderson 
dated Derember 19, 1977.

has C Sad 

Vendor ReferewC NO  

Emrac Dissel Engiae 
Drien GSna72s 

T. $~ M7. 64

FILMED FROM BEST 
AVAILA3,L.. COPY

AR other terms ar.d co-Iditions of fLe original contract and previous chanrgs of conract (if arv). shel emply.  

Aydelost 4 TZNNESSSE VALLE* AUTHORITY
$6,375,628.0-) TL .  

Sherrod 
Specs. % /0

.ME S. E4837 C-K (61) J. M1arct Anderson/dg 
.:- c. *, r I V:ER *!st .Le "ow'. r1 ::. ts pr~* 'age use C*9

~-..*. ~ 6 *
- 1'

0:.- sO. of =u j-cr s, -

ce *ct rota.

3 -

I

0 

60



.(~ *~*b,

Address al co.mnuncatonseaCept invoices to 
TENNESSEE VALLEY AUTHORITY 

DIVISION OF PURCHASING 
Chattanooga. Tennessee 37401 

Telephone 615 755.3031 I 
TeleO"S5-417 

CHANGE OF CONTRACT

QEB 8770712 402 ]his block to be completed by TVA 

sate o, Country Code nr. !6P21-65 e * 

vender code ,.,a, 1W-2,;971 
U.ians Cof. L Asn 
Commodity Code- Pectmance cat n 
Accounta Ico n

77071560 3 10 pm_13. aftAlnt. Nuclear Plant 

To _
0 enor Reference No.  

Delaval Turbine Inc.  
3379 Peachtree Road. NE0r 
Atlanta, GA 30326 

The correct total after Change of Contract No. 5 should have 
been $6,875,628. The credit due to TVA as the result of 
Change No. 5 was erroneously added to the previous total.  
It should have been deducted.  

This Change of Contract hereby establishes the correct 
.contract total.

7/12/77 - JLPa:NJN 
cc: P. M. HodgesI W7C< C-K 

- ED32 E4B37_C-Y

go Ty O1L 

RECEIVED 

R UL 51

0C.
7-7

FILMED FROM BEST 
AVAILALE COP-X

*- FROM BEST 
'LE COP't

All other terms and conditions of the original contract and previous changes of contract (if any). shal apply.

$7,770,684.00 

$6,875,628.00

Aydelott 4 

TB 
Sw 
She..o

ME 8 

nVA
TENNESSEE VALLEY AUTHORITY 
Division of Purchasing

ey

I-- . .

(61) J. Marcel Anderson/dg

TVA 394 (OP 2-77) 

4 . Contractor 
2. Auditor

CONTRACT NUMBER musk be shown on all Invoices. packages, shipping papers and correspondence.

3. Contract File 
4. Purchasing A File

5. Accounting Office 
6. Consignee

Previous Total 

Correct Total

7. Requisitioner 
8. Requisitioner

9. PI 
10. &.

11t Accounting 
11. Extra-

i



*S 

TENNESSEEVALLEYAUTHORITY 
DIVISION OF PURCHASING 
Chattanooda. Tennemse 37401 

TelephowG 7SS3011 
Te*e. 154451 

CHANGE OF CONTRACT

7706217J0660 
This blok to be FIl IlIeIS tby IVA 

SaM e.inp cam cat. hh76K61-86181 ?" 5 

vs..w ... . June__ 1 977.  
Ms to. L..a...s s c.um_$647,528.0q 

lc - - fc Buceara 

Pregt elefonte NUC1eAC flaut

To

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

TVA hereby accepts the optie of fered by item 5 (alt.) C 
the contract to accept results of previous test on simLJ 
units for the Crand Gulf Nuclear Plant An lie of the 
300-start teat specified in the contract.  

In accordance with A. T. Om son's latters of 
September 4, 1975, and DemAer 24, 1975, to 
J. Marcel Anderse, and Carl. U. Woeller's latter 
of March 7, 1977, to J. Marcel Anderseo.  

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

Vendor Reference No.  ]e.rgnCy Diesel Generator 

f 

Lump Sum'Credit $4"7,528.00

.FOM BE5T 
,,,wkLECOPY

(Refer to D. R. Patterson's cemo to J. ML Anderson dated Jum 10, 1977.)

AU other terns and conditions of the original contract and previous changes of contract (if any). shal apply.

$7,323,156.00 

$7,770,684.00

Aydelott 4 MEDS ' 

IB 
Sherrod 
e-m a

TENNESSEE VALLEY AUTHORITY 

Division of ng

(61) J. ace Anderson/g

TVA 394 (o--771 

4 .
CONTRACT NUMBER aust be aown on aD Ioices, packages. shipping ppers and correspnde 

3. Contrat ie 5. AA fng Office C7. Rquisitioer 
A. Purdaising A us ~ 6. =ose 11. 11~iIC~

L

Previous Total 

Correct Total

9. PACEsr 10. 4 11. Ertra



Athwes as osoa pt k80=0 a to 
TENCSsEE VALLEY AUTHDRIY 
oWvSION OF PuncWAS 

omosm. Tanmsse 3401 
Telptm 615 2M-35I 

1 810 57344 

CHANGE OF CONTRACT

To

Dawa Tucbln Is, 
3379 Pa*a**- Skad, US 
Atlasia, " 3032 I
1. Air zakehe Plasms 

2. hsft<catimm to exhaust ieama 

3. Modit*-atica to the geneatos,

pss Bealetomto fmalear Plant 

vendor Rurame No.  

amtaseny Mst G..ew 

**** 44.L so oo

Lmp am $ 5,660.00 

Lmp sum $ .2292.00 

Uamp sun total $52,256.00

in aecozdace with P. 3. Ritcc's atte to J. M. Anderso 
dated Fabmary 2, 1977.  

EiLMEW FROA ST 

(asfer to D. R. Patt*Son's w same to J; U. Anderson dated March 14, 1977, and 
may 10, 1977.) 

AD other ferms and conditons of he orignal contreet And prevou canges of contract E!1AAP

Pnruoi TOW $7,270,900.00 

Corrwc Total 
47,323,156.00

A 1. Coftctsr

Aydelott 4 DS  
APB 
TZ 
TB 

showo F
CONTMCT MIMR amst be shn on au brwces,. pacates shippig pr 

3. Cuaract Mee S. Acm s Office

TENNESSEE VALLEY AUThORfTY 

WaIsion of Purchoasn

fly

(6t) J. est m em 

ad corresouneln.  
7. !!!!=u.. &a R..t Aanr 
0 d aa In & 11- Exam



tsee as commakesm -mt teoee to 
us-as stu-w Mmmr 

ai ua F illuatues aft w ses 
haWhN4 ISgati 3M$ waoag fo 

I'M - or . S.......  
C4AM CU CCI4ThCT t"fo 

TO

se1s atlfamra limte Plam 

.. a-

almn tae, oas.  
3379 paeslot as US 

Ae4 ammy tOsameta 303216

C=cmma Pa sr aw artry -4-ae, is oc****an with 
ITA *==*** SD.g*16.2.1

In accoaiemse w1th P. L ascaL's letames to 
data .i7nsy 10, 1977, w.d n..& 2S, 1977.

J. M. Amlessef

FILMED FROM BET 
AVAILABLE CW-%

( zf, . t o . . AL adTaeS t J .  

$7,,460.00 ao 

leaseds7.0.9Gb00s  

spec) 9 t*I) 

-. A ...... 
. .

AG a ea'n 

4 L '
cCMa I-E Oa be *hm a A boom pechage a U& Slwum

&A 

Am

45,440.00



* ..-- 

~ ~~&h~2.'

-, -...

- CHANGE OF CO.,NRACT 

To 

Detalvaj Turbine. Inc 

Atlanta, GA 30326 

L.  
1_ TVA hereby acce 

for amission of 
installation on 
iliaries mounte 
on Drawing, P-2 

2. TA hereby acce 
provision" as S 
of your proposa

W-aha1111 

-

-~ C- 
- Dellefea e .. ucle- - 1 

~G.  

jDIESEL 
GE - -A-OR 

MopMCYf D~f3.:L G .LRAT0R

I ~

I

pts the option (bid item 3, Alternate) 
common steel baseplates, for 
TVA' s concrete foundation with aux

d on DeLav&l-suPlied skid. as show
Lump Sun

pts the "alternate cost 
hown on schedule page 61 
l 1

v2 

I ca 
9~ 

7' 1 D

Aydelott 4 
APS 
TB 

PAB 
Sherrod 
Specs. 9 
contractor .

Ref: D. R. Patterson's memos 86181-01-Ol and 86181-01-02 to . M. Anderson of 12/12/75 

A!9 o4er - r-s and co- ':.itns otr m origina; co-r. and cnries c c S i-a: ip \ 

--. TENNESSEE VALLEY AUTHORITY 

$7,357,460.Co J f P. - Division of Purchasing 

Correct Total 2614600

J. Marcel Anderscn, 

A 34 (op.12n CONtR: NU ust be shoawn on a l invaces, packa.M, topoing pacers and correspondencz.  

I P rac ,r Ccntrz :i.t 5. 7. Requisitio er 

f- 4. Purchasing A Fli 6. Cnsi~one 8. Requisitioner if

I

$252,cC0.o0 CR 

$160,oco.0

-~1

47, 

5, 

.

7



TWX 310 573-527e

;HANGE CF- CONTRACT

TO

-_up7iig CeT.Achange Amtu: It --TU.z~a is O~jQ 

AC~ount Numbe _________________________________

Project U.Ie fa"yta P~a 

Vendor Refereice No.

I Diesel E 
Deaa Turbine In~c. I rgenc: 

3379 Peachtree Road, L.  
JAtlanltax L 30326J 

ITWA bereby vaives tbe per~form~ance bond requirements n r tbis cozltract

3gIneDriven 
~Generator

48 9000.00 cei 

L0 75) 

H0 &!I. Et1
1 All o+her terms and condti -s of the~ originat torac and p:iv'~~ hre ~c.te+( nj n 

TotalAydelott 4i TENNESSEE VALLEY AUTHOR!TY 

4=3651Total APS Division of Purchasing 
TB 

I .4,wO 
T 

Sherzod , By/ 

* p 9 (61) J. Marcel Andersc

1.Contractor
CONT11A^2' 

3.  
4.

NUMSER must be show&I on a:: r.oics, P3C~aveS. Sh.Pcing papers and correspondence.  
Contract File 5. Accountini Cfice 7. Requisitioner 
Purchasing A File 6. Consignee. 8. Requisitioner 4/

r r I I if Vr- . - - - . -_____

I 

.4 

7.1



ATTACHMENT B 

vk

E74164.05



RECEIVING INSPECTION CHEMCKIST

BNBLOQ-1,.1 R 
Addendum No.  
Attachment A 

J . 47'. 1*.6.
SY STEM/ 

DESCRIPTION: j-muf4/4 / ' VRU UNIT 

r a 7oo e TVA MK.  

S42" 6If C! QT! ______ PROJECT MK.  

ASME CLASS 1 I/ QUALITY LEVEL I /_/ CLASS IE / VENDOR MK.  

CLASS 2 / QUALITY LEVEL II1// OTHER CO RACT 

CLASS 3 / ANSI B31.1 / / 

SPECIFICAT'ION ;7- SK. ITEM(S) 

ASSIGNED STORAGE LEVEL: W SHIPPING DAMAGE: YES /7 NO 

SPECIAL TNSTRUCTIONS 77 al ~ 9/V 4 /4/97 /V' 4e adver

4' ~, ,e~- ..n fr-A--7
a. -

SOUCE TNSP. YES_ NO If no 
TNSPEC'ION O RUIR'ENTS SAT IUNUATN/ perform the following: SAT LNSAT 

1 Ientif ication R !arking - -111 Physical Properties 

2 Mfg. Documentation 12 Chemical Properties 
31 Prot. Covers & Seals 113 Dimensions 

4 Coatings& Presei ratives X 1 Weld Preparations 

5 Inert Gas 31anket 15 Workmanship 

t Desiccant X I Lubricants & Oils 

7 Physical Damage 17 Electrical Insulation 

Cenliness I_-18
91 1

110 1 201- I ___
I.

:iotes: .5 .4.AL

:f no---- NCR .o.  

T'~S~CTO~DATE _

.e..F, o *, &F-A.,7s . 1 4 7,7",00 h

,ZA/512e 7-f

I I



BNP-QCP-1.1 R2 
Addendum No. I 
Attachment A'

T'AMj~PROJECT MARK "EVsNGI-t AR 

42 7-4 /V of~ z~7e '5-

KIZA A 7 dA'c~ -A,,'
6L 7-~' 6~'oOo~ 

Q~~~~4,oA(~~L ;rA ? -TO, '

~1~~*~' ___________ .----~-..I.- _____________I ---- ______________ 1.-. ______ -- ______ ________ 

I * 

________ _______-- I---
* . .- *~ t...*=--.*--.***- ****i ____________________________________I 

1- L_________
J~. - i I

% Fage 2 of 2a-'

rj~ 7-~~4e,



ED-6-74) TVA QC CHECKLIST AND SHIPPING RELEASE Sheet of

TVA Contract 
Item 
Release No.

rEquipment TVA Project 

v. Amt Released = _ _ Complete 
Amt Required 

on or erial No.  

ove Is released by TVA Inspector. All boxes X - Inspection made.  
C - Item requiring Contractor's QC representative clearance 

;e. and signature prior to shipping.  
V - Verification of records.  

DED I&T 
QA QA 

Reqd Repr 

_ _ _ _ _ _ _ _ _ - ElI ____ 

O O_ _ 

O O_ 1__ 

ions have been approved by the responsible TVA Engineer.):

1 tor's approval for shipment of the above described equipment and/or material is subject to the provisions of the con
Inspection and, notwithstanding such approval, the contractor is in no way released from complying with all provisloi 

Title Date 

Knoxville I&T 
-To project 

inspector's field office file

0.

*Woo

I

S 

O



CERTIFICATE OF COMPLIANCE

TO:

, ~4;~~6&4!Mr ~, ~LLd~z7 

;3z~ ~

REFERENCE: PURCHASE ORDER NUMBER 

SUPPLIER: 

WE HEREBY CERTIFY THAT THE PRODUCTS OR SERVICES FURNISHED ON THE 

REFERENCED PURC :SE' ORDER MEET THE REQUIREMENTS OF THE APPLICABLE 

DRAWINGS AND/OR SPECIFICATIONS, f. rtc,/4 r7, .. ,.AI 
te~ . Ac Z&4#I~/4 ~ OA 7Z&.  
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.

DELAVAL REPRESENTATIVE

CUSTOME RESENTATIVE

DATE 

DATE

z 

X

1



Aset- thloepqhers8 - & te Im

VF STRAIGHT BILL OF LADING - SHORT FORM - ORIGINAL - Not Negotiable 
RECEIVES. oubject to the alstesillallieos sod twipe is affect en the date of the Iese *8 this 8sll 14 Lasg.  

the peavotfy oecebod bow, in appaent go"d erdie exbept 0 noted I contest* gd conditlee of conet* of packaes wobasol * rood. coa.  
siered. and deseiwod *9 ,-.kted boloew. -hich cold aorer. [the weed carrier be understood threeiou~t this contract as meancing ise sis.. as 
cotooescion in Posession of the peeportV waer te constract) seese. Ie tarry to its suasl Place of delivery at said deetinestoa. It so its teute, ofter.  
-is* to delive, to another cour~er se the wool* to sold dstinations. It is melvally oeeed. as to eich carrer of all cree 1v atolad property isi.. o al or 
omy porions of said roisei to dertiosetlm. and as to seeh earlte anety tffi terminated to all er ay o# said peost". thot every service to be pe.  
forseed hoesuacdsr shiatt be subject to all Ite terms and coodifltema@ the Unifornm Doile Straight Bill ofLe teigla teethe I I Iis Offlii. South.  

o.Wetern and ltiis Froleht Clessificonflemie leffet s the dotes heref. It this Ise eel on, a roit-wever ohlomast. o 421 Is the aplicable 
mo e comere ctos.;ficatiees or teuiff if Ithl I a emoter caeriee shipmente.  

Shipper heeby certillo. their he Is femillor .6th all the feemis end bditoaiiotte of the sold bill of Ieiiet. lifclaidtme thosaes ese lesch thore
of. .f u lan s; the clssittetlo. oW tort f inhitbp ereet Ihe tr.peotoof tis" s aw~ent sa te id tee a" eoddlone eee haeop oenoi to 
ho she *hipper said occisoip tee himelf and hI. ewaioo.  

GELAVAL TURBINE INC.. ENGINE AND COMPRESSOR DIVISION

Bill of Lading 

mo. 22003 

CARRIER SI-IC" 
B/6 NO. ON AL 
FREIGHT BILL

At 550 - 85ths AV.. OAKLAND, CALIF. 94621 
D)ATE 9/16/77 NAME OF 

IA~tE

PO BOX 2161 FITCHBURG STATION 
Southern Pacifif Co.

CON~GN~OTO ennessee Valley-Authority ovsOdtSSE..ioeFosess .  

DESTINsATION Bellef'onte Nuclear Plant , ollywood STAFE Alabama -COUNTY 

CE-LiVERY ADDRESS (To be &tied to *0el9,k afhoa pser deice &.4 senro ors wieProvide for doeY, On

2OUTrt Southern Pacific, New Orleans---Southeri RRY.  

DELIVERING CARRIER CAR OR VEHICLE INITIALS S P No. 500519 
r.;,: CARRI-ER

SCIND OF PACI(AGf. oescaIPTION OF ARTICLES. SPECIAL MARKS. ANOD EXCEPTIONOS 1 l6hottree~ Rare C6t.

lDiesel Engine I/S Serial No. 7506i0-2643 230,0007o- Est-_ 
Y:e2 /S 15, 00C ~ EsC _

Lading has been inspected and accepted as loaded and braced~ per
Car inspector.__________ 

.. e:6,zgs to be mailea ro above adaress zo a. Trafic ii ot.  

_____I 'st. Value z~b00,000.00______- 

Uontract No. 7bKl-dblbl _____

6Sutbject to Section I of to 
t6on%. Of epplicsble bill of I ..  

if tis sienti s to be deli..  
to the constign". witthout , 

onthe conigno. the con-., 
shall sign the following slttn.  

The carrier shall not, msle 
livery of this shipent -1l' 
*Oymont of freight and all t 
lawful charges.  

isignature of Cofrss.nveo 
it ch.1i9.1 1ie to be -0-J

a6te gr stamp hes. "Te t 
paid.  

Pre pa id 
Rec'd S 

ePpl st repayinent af Ohs ch'.  
.0t the property described hier.  

Agent Or Cashier.  

Per 
the 3osgnature hqre acknoial.  

os only the amount prepai'd.) 

Chtargsaedvancead.

Collect On Dolivery Iand oonttoC . D. chargo I shipper C 

'4 the sn ftn moe bewen w prt y e ier by star. the Iser -requie that1 the bill t Iodine shall state whether It is scaretefs or toopr' b69L " i e print fow~n 00$a e 
NOTE-Whore the rate is depedent on valuse. shiggei are esqesiai to state speciicallIs w.riting the agreed 'or dial1er Volv of1 thea operty.lll ale gg~e 

-The aorwedesr declared Value of the property io hereby secifically Mt"db the thloer. to ho set asoedil*4 PAa - il oe feln CoPirei 

DELAVAL TUR BI,?,- INC., EINGIN.E & COMPRESSOR DIVISION, perbyW aevs Cmitearis 

"$' .'~Per Agent, Per 

Permcnent postoffice address of shipper, 

550 - 85th AVE., OAKLAND, CALIF. 94621 PO. BOX 2161 FITCHBURG STATION 
Flori P-217 (A-1) 11/71

a



~IPPED To Tn 
Bell1e 

Holl 

.I Sout~h 
Ca r

DELAVAL ENGINE 
AND COMPRESSOR DIVISION 
550 - 85TH AVENUE 
OAKLANQ. CALIF. 94621 

asec Valey Authorily
i'onte Nuclear Plant
wood , Alaboama

ern Pacific Co.
SP-500519)

SP-Southcrn 
i/L 22003

PACKING LI 6 

SHEET NO.. OF HE

DATE SHIPPED 'Lo -f I( 
SHIPPING TAG NO.  
OUR Joa No. 2843-750,30 
CUST. ORDER NO

MA oS o 
cont. 17o. 76K6l-86183.

BOX NO. EXPORT INFORMATION DESCRIPTION OR GROSS NET C1 
H W L PIECE NO. WEIGHT WEIGHT ML.

Diesel E.-ine, Serial No. 75080-2843 
F 

Flyw'r.CGe. :/S

16 

17

230,00 

l5,000/

Est.  

Lst.

4 

L

SP-50051c)

0



N 
.4

* 
76 

1:1-77 

-8-77 
-10-77 
-13-77 
-26-77 
-4-77 
-26-77

E~ 3 

CUSTOM.ER......

Jo3 NUMBER

ENG1NE SPECiFICATIONS V 

T.V.A.

2843-46

ECTION

DATE SHIPPED 
?E-OO -002 

PAINT SPEC. EZ-0 001

* .*MODEL DSRV-1 ' 
* SOR....  

STROKE 2 
. a ..... 91 34 

RPM _ 

HAND 

T ROTATION 

JACKET WATER 0 
RAW WATEA 

LUDE OILQIt Q:s 
FUEL OIL -.  

STARTING .835-27 

GAS 

SHUTOOWN

. INSTALLATION R-19 40 
FOUNDATION 

N ENGNE WIRING 0 0 

w NTAKE. EXHAUST & CRANKCASE VACUUM 5.  
NFLA yoIg INSTALLATION 09530-7 0 

S.  

j*_GROUP PARTS LIST D 
OR QUANTITY DE 

02-305-07-01 1 AND BEARING CA 

02-307-03-0 LUBE. OIL PITTINGS 

02-310-09-01 1 CRANKSHAFT AND MAIN 

- *02-311-03-07 1 CRANKCASE 

02- 31 5 -04-04 .. 1 C'CYLINDER BLOCK 

02-316-04-01 1 WATER INLET MANIFOL 

02-317-18-01 1 WATER DISCHARGE MAN 

02-330-02-05 1 FLYWHEEL 

02:331-0 -o1 1 FLYWHEEL GUARD 

02-335-03-06 1 GEAR CASE codB 

02-340-11-0- 8 CONNECTING ROD (MAS 

02-341-02-01 16 PISTON 

02-345-03-02 16 TAPPETS 

02-350-06-08 1 CAMSHAFT - CAM GEAF 

02-355-03-09 1 IDLER GEAR - MISC.  

02-359-03-02 * 16 AIR START VALVE

f- *- 1 -

SCRIPTION 

PS 

INTERNAL 

BEARINGS 

D 

IVOLD 

TER ON 

.S 

S- CAM BEARINGS 

GEARS 

- - . ,

.***#44.



'. E 

-20-76 
.1-2-76 
2-13-76 ouP PARTS LIST 

OR OUA 
1-30-76. PARTNUMBER 

9-77: 
02-360-08-03 

-8- 7 
i-10-.77 02-361-01-02 
-27-77 
-17-77 02-362-04-01 

1877 
02-365-01-17.  

02-371-04-02 

02-373-07-02 

02-375-07-04.  

.02-380-06-06 

02-385-01-12 

02-386-01-13 

02-387-06-01 

02-390-05-01 

02-395-03-06 

.02-410-06-01 

02-411-05-02 

!'02-413-12-01 

.02-4 15 -01-01 ' 

00-420-01-01 

02-420-02-01 

02-425 FOR 75080 
- 02-435-01-01 

02-437-15-01 
02- 4 36-FOR 75080 
02-441-14-01 

00-442-08-01 

02-445-01-05

NGINE SPECIFICATI7ONS 

..

ScHItAL NO.'

NTITY .. DESCRIPTION

16 

16 

16 

16 

1 

1 

1 

1 

2 

1 

1.  

16 

1 

1 

1 

1 

1 

2 

1 

1 
1 
1 
1 
1 

2 

1

CYLINDER HEAD 

INDICATOR COCKS 

CYLINDER HEAD COVERS 

FUEL INJECTION EQUIPMENT 

FUEL PUMP LINKAGE 

COVER - G.C. OPENING 

INTAKE MANIFOLD

'V 
I..  
/

EXiAUST MANIFOLD

COVERS - CYLINDER BLO.CK 

COVERS - CRANKCASE 

CRANKCASE VENTILATOR 

ROCKER ARMS 

COVERS - GEAR CASE 

OVERSPEED TRIP * 

GOVERNOR DRIVE 

GOVERNOR LINKAGE AND CROSS SHAFT 

GOVERNOR: 

LUBE OIL RELIEF VALVE (PRESSURE REGULATING) 

LUBE OIL PUMP - ENG. DRIVEN - PRESSURE 

WATER PUMP - ENG. DRIVEN ' 
JACKET.WATERINLET FITTINGS P ( : 
TURBO WATER PT-ING 
INTERCOOLER PIPING 
STARTING AIR MANIFOLD PA~y1jt-' It 

.STARTING AIR DIST.  

aCOVER

SHE EYT? OF-

e

.



7 N~C'imasson .  
1 i* 05 

1-11-76 

GROUP PARTS LIST -11-77 oOPRs ss 

-26-77 PART NUMOER 

77 02-445-106-01 
1L5-77 

-17-77 #02-450-15-01 
-710-77
-25-77 .-02-455-02-01 

SE-025-00b* 

02-'465-FOR' 75080 

02-467-21-01' 

.- 068-077* 

02-475-22-02 

* ?XP-022-0C00 ~ 

. P-023-000* 

00-491-031-10 

. 00-'495-03-08 -.

ENGINE SPECIFICATIONS.  

& N & -NA //'* 7 -6J 
I/' .*~L

bsssAL O.  

34

aUANTITY OESCRIPTION

1 

2 

1 

1 

2 

.21 

*2.1 

2 

V.'1

02-530 FOR 75Q80 ' 

. 02-520-01-01 

00-520-01-01 

-02-525-06-01 

02-530-32-01 
.: 02-531-02-01 

02-540-07-01

1I

3.  

1 

3.  

3.  

.3.

02-550 FOR 75080 1 

,2-550-03-0 

*?-139-013 -. *1

P.O. BOOSTER PUMP 

FUEL OIL HEADER - R. & L. BANK 

FUEL OIL FILTER 

LUBE OIL PRESSURE - STRAINER 

L.O. FITTINGS - EXTERNAL MLr 

TURBO L.O. FITTINGS 

INTERCOOLER 

BRACXETS - TURBO AND INTERCOOLER / 

. TURBOCHAARGER - R.B.  

TURBOCHARGER - L.B.  

AIR INLET ADAPTER 

EXHAUST OUTLET ADAPTER.  

CONTROL PANEL 

INSTRUCTION PLATES 

WARNING *PLATES (AVOID SPEEDS 180 TO 250 RPM) 

BARRING DEVICE 

PLATFORM 
STAIRS 

SUMP TANK - LUBE OIL

FOUNDATION BOLTS - MISC.  

FOUNDATION BOLTS - ENGINE
4

TURBOCHARGER TOOLS (FOR 75080 ONLY)



±,aJIII _t*i. .

ENGINE SPECIFICATIONS S*ecr.T. 0

A) COMPRESSOR 
DMvSON4

GROUP PARTS LIST 
OA OUANTITY 

PART NUMBEA
OESCRIPTION

'_;177 
v-10-77 
!7-25-77

1 TOOLS ENGINE (FOR 75080 ONLY) 

1 SPARES (FOR 75080 ONLY) 

1 FUEL OIL DRIP TANK 
750' PYROMETER WIRE

p
1 PYROMETER CONDUIT

1 ENGINE WIRING (OFF ENGINE) 

1 SAF'ETY ALARM (OFF ENGINE)

02-590-025 

02-595 FOR 75080 

00-621 FOR 75080 
?-161-005* 

02-630-10-01 

02-6839FOR 7500 
02-689 FOR 75080 

02-691 FOR 75080 
02-690 FOR 75080 

02-695 FOR 75080 

02-700-FOR 75080 
02-717 FOR 75080 
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Preparation for Shipment and Recommzended Storage 

Procedures for Diesel/Generator Sets 

p.1 Scope 
1.1.1 This procedure depicts the general requirements for the 

preservation and maintenance during storage of diesel 

engine/generator sets.  

2.1 Preparation .of Engines and its Appurtenances Prior to Shipment.  

2.1.1- The Diesel Engine & Appurtenances are prepared for storage 

and shipment by the assembly and shipping departments.  

2.1.2 The Diesel Engines & Ehgine Appurtenances are prepared 

for storage and shipment in the following manndr: 

2.1.2.1 A mixture of 50% Techtyl and 50% Lube Oil is 

pumped through 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 50%PFuel Oil is 

pumped through the fuel oil lines. The fuel 

racks and indicator cocks are moved to full open'position 

and the engine barred over a min. of'6 revolutions to 

assure that the internals of the fuel injectors are thor

oughly coated with preservative.  

2.1.2.3 Fuel injectors are removed and Techtyl 502-C 

is sprayed inside the combustion chambers, coat

ing the cylinder liners, piston crowns and cylinder head 
.faces.  
2.1.2.4 Fuel injection pump follower cups are removed 

and Techtyl 502-C is applied by spraying the 

lower internals of each pump. Cups are replaced irmediately

A.



after application of preservative.  

2.1.2.5 Valve covers are removed and all areas inside 

subcovers are thoroughly coated with Techtyl 

502-C. *.~~

2.1.2.6 Cam gallery side door covers are removed and 

the entire camshaft and housing thoroughly coat

ed with Techtyl 502-C.  

2.1.2.7 Cover plates and inspection doors on the gear*.  

case are removed and the gear train coated with 

Techtyl 502-C.  

2.1.2.8 Relief doors and side doors are removed. .All 

machined surfaces internal and accessable with
in the crankcase is sprayed with Techtyl 502-C.

Lb

2.1.2.9 Gaskets for equipment removed from the engine 

are carefully examined for any damage prior to 

re-installation on the engine. All gaskets that show signs 

of damage are replaced.  

2.1.2.10 All openings are sealed using gaskets and steel 

shipping covers, pipe plugs, or tube plugs.  

2.1.2.11 The rear crankshaft oil seal is wrapped with 

duct tape.  

2.1.2.12 All machined and unpainted surfaces on the exteric 

of the equipment is protected by coating with a

hard Techtyl.  

3.1. Preparation of Generators & Appurtenances Prior To Shipment.  

3.1.1 The Generator ad its appurtenances are prepared for storazE



and shipment by the assembly and shipping departments.  

3.1.2 The Generator & Generator appurtenances are prepared for 

shipment and storage in the following manner: 

3.1.2.1 The generator and its appurtenances are pre

pared and packaged for shipment in accordance 

with the applicable levels of ANSI N45.2.2.  

3.1.2.2 The packaging provides for the use .of desic

cants and protection of the unit.  

4.I. on site preparation, maintenance, and examination requirements 

for storage of Diesel Engines and Appurtenances.  

4.1.11 The diesel engine should be off-loaded onto hazydwood blocks.  

The engine mounting flange must be supported by 50% of its 

area, equally spaced.  

4.1.3 The engine should be completely tarped and the tarp secure

ly fastened to its skid.  

4.1.4 Quarterly inspections of the unit should be conducted to 

the following criteria: 

4.1.4.1 Examine all engine cover plates for tightness 

and sealing ability.  

4.1.4.2 Examine all heating elements.  

4.1.4.3 Remove all of the engine side covers, two valve 

covers, and one camshaft gallery cover from each 

side of the engine. Visually examine the internal areas 

for moisture, contaminents or any signs of deterioration.  

Observe humidity indicators for signs of moisture. Indica

tors and desiccants should be replaced when inspection



4.1.5 

teria:

indicates the necessity for replacement.  
4.1.4.4 Examine gaskets for all covers removed and re

place if any damage exists. Re-install covers.  
4.1.4.5 *Ispect the hardwood supports for any indica

tion of settling. If settling has occurred.  

during storage, supports should be replaced or adjusted 

as necessary.  

4.1.4.6 Replace tarp and secure. Activate heating ele

ments.  

Annual inspections of the units in addition to the quarter

ly examinations should be performed to the following cri
. . - - - - - - -- - . . . . . .

. 4.1.5.2 Examine intake manifolds and turbochargers for 

deterioration. Clean and preserve as necessary.  
4.2 On site preparation, maintenance, and examination requirements 

for storage of Generators and Generator appurtenances.  

4.2.1 The generator must be stored under-cover in a dry, clean 

location, protected from low, rapid, extreme variations 

in temperature or humidity. Windings should be protected against 
rodents and termites. The windings should also be protected 
again-.st sweating and freezing utilizing a safe and reliable heat 
ing system which should be adequate for keeping the temperature 
of the machine above the dew point of the surrounding area. Fac-



tory installed strip heaters should be energized during storage 

of equipment.  

11.2.2 The equipment must be examined frequently and the wind

ings meggered at periodic intervals.  

* e



RECEIVING INSPECTION PROCEDURE 

DIESEL ENGINE/GENERATOR SETS 

1. Scope.  

1.1 Procedure for inspection and examination of Diesel 

Engine/Generator equipment for potential shipping 

damage prior to off loading and final storage.  

2. Diesel Engine and Auxilliary Skid inspection requirements.  

2.1 Upon arrival at job site the canvas tarp should be 

examined for tears, openings, or other deterio&'ation.  

The location of any damage to the covering should be noted 

prior to removal to provide for examination of any equip

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

2.2 The tarp should be carefully removed to avoid catch

ing header pipes, brackets, or other attachments.  

2.3 Once the tarp is 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 

equipment examined periodically to the requirements of 

the long-term storage procedure.  

3. 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 carefully removed from the con

tainer and the vapor proof barrier examined. If the



** .  

barrier is not fo$ d to be intact, then the stator or rotor 

should be megger 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.  

APPROVED: C. nfro 
Manager 
Quality Engineering
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TVA 114oc (DES-3-68) TENNESSEE VALLEY AUTHORITY 

This form is to be Inspection and Testing Branch 
used only for 
succeeding pages along INSPECTION REPORT 
with TVA form No. 1140A 
as page 1.  

THIS REPORT FOR USE INSIDE TVA ONLY

TVA Contract 76K61-86181 W 

Contractor Delaval Turbine, Inc.  

Subcontractor 

Report No. 16 Date 9-28-TT 

Page 2 of 3

without the flywheel. Reason given for shipment without flywheel 

was that the flywheel for this engine was being used on another 

engine for another customer. A new flywheel was being manufactured 

for TVA. Writer reviewed copies of data package and found them 

to be acceptable.  

INSPECTION: GEMERATOR ASSEOMY 

Visual and dimensional inspections were conducted on the rotor and stator. These 

two (2) 7--!non'-nts will ship separately. Inspection for Clenliness, name p 

and markings were also made. After minor clean up in the stator terminal box 

all inspections were satisfactory.  

PACKAGING: Stator and rotor will be completely packaged in foil with desiccative 

bags, vacuum induced into package and package is thermally sealed.  

Entire component is 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 will attempt to get a more accurate report. Also changing 

the status will be the rework on equipment from Thermexchanger (lube oil coolers, J.W.  

coolers, etc.). Writer was advised that Thernexchanger has just submitted a rework 

procedure and Delaval Engineering will review and if acceptable forward to TVA for 

approval.  

Writer was advised by Delaval Engineering that the TVA test reports will be ready in 

three (3) weeko.
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RELEASE Sheet of 

TVA Contract 

Item

The TVA inspector's approval for shipment of the above described equipment and/or material is subject to the provisions of the contract concerning inspection and, notwithstanding such approval, the contractor is in no way released from complying with all provIsions of the contract.  

Inspector -Z Title Dat 
Distribution: 1 - Knoxville I&T 

2 - To project 
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OELAVAL ENGINE 
AND COMPRESSORe DIVISION 
550 - 85TH AVENUE 
OAKLAND, CALIF. 94621 

~Tennesse3 Valley Aqthority

Hollywood. Alabama

0
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TVA 105268 (EN DES-2-77) 

Contractor

TVA QC CHECKLIST AND SHIPPING RELEASE

TVA Contract 
Item

Purchase Order S.O. Release No.  
Sub contractor quiprnent 1TVA Project

Drawing & Rev. Amt Released 
Amt Required =% Complete 

Identification or Serial No.  

The equipment above is released by TVA Inspector. All 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 - Verification of records.
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The undersigned hereby certifies that the equipment and/or material released meets all contractual requirements. Approved deviations, if any, are listed above by number.  

Contractor's QAR Title Date .  

The TVA Inspector's approval for shipment of the above described equipment and/or material is subject to the provisions of the contract concerning inspection and, notwithstanding such approval, the contractor is in no way released from complying with all provisions of the contract.  

Inspector ___________________ Title Date

Istribution: 1 * Knoxville lMT 
2 * To project 
3 - Inspector's field office file 2
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CERlTIF'ICATE OF COMPlLItWCE 

TO:

REFERENCE: PURCHASE ORDER NUMBER ;-e'- / pj 

SUPPLIER: . / r 

WE HEREBY CERTIFY THAT THE PRODUCTS OR SERVICES FURNISHED ON THE 

REFERENCED PURCHASE ORDER MEET THE REQUIPEENTS OF THTE APPLIC1BLE 

DRAWINGS AND/OR SPECIFICATIONS.  

PARTS LISTED ON THE ATTACHED PACKING LIST ARE SPECIFICALLY 
COVERED BY TllS CERTIFICATE.  

D PARTS LISTED BELOW ARE SPECIFICALLY COVERED BY THIS CERT
IFICATE.  

0 DOCM14ENTATION IN MNUFACTURERS FILE TO BE SUIMITTED AS 
REQUIRED AT A LATER DATE. o 

ti] DOCUMENTATION ATrAaIED/SHIPPED SEPARATELY.  

CEATDAl

W4t w *
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March 9, 1984 

MAR. 1;011994.  
CAX Zennessee Valley Authority P 

400 West Summit Hill Drive 
W7C126 C-K 
Knoxville, Tennessee 37902 

.FG 
Attention: Mr. C. A. Chandley 

Subject: Bellefonte Nuclear Plant 
Standby Diesel Generators DSRV-16-4 
Units S/N 75080/83 
Contract 76K61-86181 JPL 

TIT 
Reference: Your letter No. 42-420 of March 5, 1984 

to Mr. David Wulf (Re: Product Improvements) WP 

Enclosed, please find a copy of Drawing No. 102632 which has been 
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 FDPE 
by field versonnel to facilitate eneric installation instructions 
in accordance with the requirements of The Instruction Manual, Volume 
Because of the likelihood of lube oil piping interference the shield 
assembly would most likely require notching to allow proper installation 
around the upper lube oil supply pipe and flange connection (Reference 
Drawing No. 02-465-21 Item 43).  

In addition to the shield assembly 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 Utility; 

1. Spray Shield Assembly 

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 oil 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 our Parts Sales 
Department, identified as P/N CL-042-007.  

MEDS, W586: : 

MEB. MAST-R FILE f 
- ~ z - .. ASTI- ~
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March 9, 1984 
Tennessee Valley Authority 
Page 2.  

Additional components for installation of the shield assembly..  
are:

Qty Part No.

1 02-475-22-AW 
5 02-475-22-AQ 
1 02-475-22-AU 
1 02-475-22-AT 

10 GB-001-117 
6 GB-034-006 

10 GB-001-115 
3 GB-001-046

Description 

Shield, Spray 
Support, Spray Shield 
Shield, Spray 
Shield, Spray 
Capscrew, Hex. Hd. - 5/8-11 X 1-1/4 Lg.  

Nut, Hex. - 5/8-11 
Capscrew, Hex. Hd. - 5/8-11 X-7/8 Lg.  
Capscrew, Hex. Hd. - 3/8-16 X 1/2 Lg.

2. Fuel Injection Pump Return Line (released for factory production,
June 1982.

The injection pump return line has been redesigned to provide 
a line less susceptible to damage during engine maintenance 
and installation. This line also reduces the possibility of 
fuel spray which could potentially cause a fire should a 
failure occur. The new tube P/N is 102507 and is used with 

clamp P/N CK-006-003.  

3. 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, roof and ribbings of 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).  

3A Piston Crown Cutback (released for factory production, January 1981).  

The 0.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 oil consumption

......................~
.- ~

............

77- .~
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Tennessee Yalley Authority 
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lube oil filter life, and reduce piston ring/liner wear by 
minimizing carbon buildup. This improvement is most effective 
on continuously running engines.  

4. Fuel Injection Nozzle Tip (released for factory production June. 1983).  

o 0 
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 improvement is effective on all 
new nozzle tips sold. The P/N of the new tip (1350) is 
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, 
maintenance is performed on the injectors.  

5. Shrouded Fuel Lines 

Shrouded fuel lines, long a standard in the marine industry, 
have recently been incorporated on nuclear jobs. These lines 
:ill contain 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.  

6. Friction Welded Push Rods (released for factory production, 
November 1983).  

TDI has developed a friction welded push rod to replace the 
present ball and tube push rod. This new design promotes 
optimum weld quality. The new push rod P/N's are 02-390-06-AB 
and 02-390-07-AG.  

7. Piston Pin Retaining 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.

-. . _-, i , - - - - :21 . " -:7 _; :f;-;7 w __ _ - - - 1.zj _-.
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Page 4 

,Please do not misinterpret our Product Improvement Program to be a 
Product Correction Program as this is not the case. When we facilitate 
an improvement to a part or component it does not imply that. the 
previous design was inadequate for the intended purpose.  

Price and delivery quotation can be obtained on request through our 
Parts Sales Department.  

If this office can be of further assistance, please do not hesitate 
to-contact us.  

Very truly yours, 

Lee Duck 
Engineer, Customer Service 

LD: d-mh 

cc: A. T.'Olssen - Atlanta

Enclosures: Dwgs 02-465-21 
102632

.47

I 

2 
+1 

*1 

.4



CHANGE OF CONTRACT 

Address all communication except Invoices to 
TENNESSEE VALLEY AUTHORITY 

DIVISION OF PURCHASING 
Chattanooga, Tennessee 37401 

'ex 55-8417 Telephone 615*755-3011.  

ANSWERSACK-TVAPURTRFCTA 

Telecopler 625-755-3214 

CONTRACT NUMBER must be shown on all 
Invoices. packages, shipping papers and 
corresoondence.

010410-01 4ODE 
04

I V REFERENCE NO.  

77K61-86181
UYING CODE CMODITYCODE CHANGE AMOUNT S 

L I A 1 1 7 611-5-E plus 4194.00 
VENOR REFERNCE CHANGE DATE PERFORMANCE DATE 

4-11-84 * 
ACCOUNT NO.  
1N4 39 
PROJECT 
Bellefonte Nuclear Plant

CH&l 
NO 

141

TO 

Transamerica Delaval, Inc.  
Engine and Compressor Division 
3379 Peachtree Road, NE 
Atlanta, GA 30326

EMERGENCY DIESEL ENGINE 
DRIVEN GENERATORS

75080-115-06 
74080-115-07 
74080-115-08

Switch 
Valve 
Valve

3 each 
3 each 
3 each

342.00 
581.00 
475.00

$1,026.00 
1,743.00 
1,425.00 

4.194.00

7. 0. B. Cakland California 
Ship prepaid U.P.S. and add charges to your invoice.

*Performance date - this change only June 4, 1984.  
A certificate of compliance will be furnished for each item.  
Payment In full by U. S. Treasury check mailed with 30 days of the receipt of 
the material or receipt of the invoice which ever is later.  
In accordance with Sandra K. Savage's letter to J. Marcel Anderson dated 

March 8, 1984.

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 Total $7,074,975.23 

Correct Total $7,079,169.73

SPECS 16
TENNESSEE VALLEY AUTHORITY 

Division of Purchasing 

-. * Carcel AndersoPurchasing Agent 

/ sar
TVA 394 (OP-7-80) 

Contractor .r raContract Fie. MEB. MASIERcLLE ReQuisItIoner (2)

MED '14 U4'1 t : 4 
(THIS BLOCK TO BE COMPLETED BY TVA)

ADD:

A.  
B.  
C.



CHANGE OF CONTRACT r.el OENDO TOO 119 Cc 2TRY fT* aE 

A4.0. .4 co.,.e-.oti. emeesi #.WOOD" to f~(A1f.A I 

79"ENNE VAULEV LUIPIORITYT .trvs, 006 - T CAG 

DiISIOol or PURkCNAING* o 
CIMIM.06"~. T..m 31403 iAtR.  

TOO" li1417 Tee. ~-l-o 
^ANIWERIBACK.TVAfUTMIRCTA CO.NNO 

CONT RACT INV0010111"dt beftovsOMI 1.n~ 401.pm P*lan 

Tranamrica Delava.. Inc.  

Engine and Compres sor Division 

339Peachtree load, Ng 

This change is written, to cover the repair of the four Woodward 

Governor actuators and oine EGA control box inspection In accordance 
with change 27.  

part Price 
BrA Control box Actuators *105.00 

.Sx 1402056 $2,565.00 

1402057 2,410.00 
1402058 2.475.00 

1402059 2,460.00 

Total for exaination and repair of governors

The above prices include cost for examination added by 
change 27.* theref ore there will be no bi.lling againstI 
change 27 -- - radlt-

.~~~~~~ . MCvA 7' ,

2X0079 
n~tGEWeT =TSEL ERG=W 
.TE GDIUATOIS

$10,015.00

300.*00

*This change only.
MAADOIRCHAs4

Re: Lonnie.S. Cox's memo toiJ. Marcel Anderson dat~ed March 12. 1984.  

All other ter ms and conditions of the original contract arnd previous changes Of contract (if any), shall apply.  

SPECS 16 TENNESSEE VALLEY AUTHORITY 

P-ev0-u Total $7.065,260.Z35 Divisioni of Purchasing 

Correct Total $7,074,975.23By 2Lt /

Accountwe Office 
(611S

R e vIlto.m = Il
TV^ 394 (0140) 

co-trecte" 
Among.,

MM.S.

-. 1:09tartr9e, 

LPI T 7zvikr-i FKU SO IN



CHAMN OP COWWR-ft 

owweM as mmineete emese, tome 
?gN.amg vALLEv Au71401vv 

I avulaom or PUCAUNo 
COOMISOeeOe6 Teemmosm 37601 

Teftf SOa.4,4aaa 

COMUACT Wgineoma u4o e obop so an L anamarLZA Dols 
SULUS &nd COMPr 

379 Peachtrees a* 
AL!"ta. CA 3032'

ED '84 0224 509 
(nae os ToesC DO 

SUYINBOOWT COOOLr ~ C00ANG9 AMOUT a'I 

7? 

.3 

7?

84022.9X0 1

1. Add 

I only 75080-124-01 Amn~cinter Pwr Supiply Ronan 
Modal go. 125-24-124-300 - incluinlg a 
Crtiticate of Ccmp.Iiic Lump SUN - $3,082.00 

In accordance vith Sandr, It. Savage'&a 
ioter dated Dcmer 13, 1983.  

Z. Correct the "Correct Total" abow on Change .i to icead 

V7-.054.170.23 and reflect thet correction an Mhange 26 

end on the "Prromeul Total" ohown- below on thia chane.&M, 

*Performance date thia changa only - Nay 16, 1984. WnDPR* 

98 23S4

Refer to C. A. Chandley's memo to J. K. Anderson dated Feb. 13. 1984.  

All other ter ms and conditorn of the origin'al contract and pru.~ous changes of contract (it an"I, shall apply.  

SPECS 16 TENNiESSEE VALLEY AUTHORITY 

Correct Total 474,65-160.23 ___________________IC_

Assm"tee (21 - I 
PWeM Ace..mik~

TVA 394 #O'.75Ot 

cofwote Cemt"ut POW 
Pwc,,..jq A F He

A.ge..."w'e Off See

/

6



- - e omme a"

IUED2'4 0201 508 
cam vw-& a 

Sollaemto UmIaw pleat

K
AM

TI - la Delavel. Zo.  
Rosin and cewwesoer IIisu 
3379 Peaehtzw me", 3.3.  
Atas" Goga 30326

003-

dAtonst" a ltage rg~1*tov Event package including all the 
aomoam7 har*"" and &rwiag -m with - fo 
fil latallatlefm.  

4 esc at $2,002.00 

Ser wine of 32/felta Service Reprcemtatiw if required will 
he isacecordac with Secial Coadtio. "Servicse of Cotrator's 
Regments mist Nacmmice-. at a rate of 6775.00 per day. TrVel 
=A living eme shall be at et to Trmamoaa DelavelI Plus 
30 pset 

Is ocoarle with Uieol Dowlinae leter dated Dee 21m 
1983.

$4,008.00

*Ferfomnedaga - this Chas" only - may 7. 1964.

WIJ :S4

(Refer to C. A. Chandle's m em to J. Marcel Andero dated January 24. 1964.  

ftwbws Tomi $7,054.270.23 ommeow f ftdm 

cwve Tow $79062.278.23 i, ,A.,1c.~f, 
(61) fig Marcel AfdTes----4

Iulb

INDKU-kmSON
TWA no60.e ____-

I&ANAW-HUCKANUO



gap&' CAN".6*o 

44194 677-74M 
1/5/64-plb-c OAB £9 C-9 

411 a 4WOROG,a UT U& S

aeg. Staff, 400 CST2-C 

*Please give as your recommeandtioe.

December 21. 1983
840111TO 130 0

T -sm Valley Authority 
640 Commerce Deon Bank Wildn 
Chattanoosa, Tennessee 37401 

Atta Mr. J. Marcel Anderson 

Subj: Antomatic Voltage RAgulator Reset Package; 
Contract 76K61-86181; Bellaefoncts Nuclear Plant; 
PA latter no. 36 dated May 9, 1983

Dear Mr. Anderson;

__) p 

0.

CA

To acc*date your autmatic volatage regulator reset package, ae 
Agmatat 7000 series time delay and me six-pole contact ARD relay 
would be furnished per pael. Price of this modification is $2,002.00 
for each panel for a total of $8,008.00. This price includes all 
necessary hardware and drawing channes with markups for field in
stallation.  

Upon request. an ETZ/Delta Service Representative can be availabla 
to iasall this modification at a service rate of $775.00 per day.  
Travel and living pses will be invoiced at cost plus 30 percent.  
Estimated time required to complaet this modification is o*n week 
per pease for a total of 20 working days. We require 12 to 14 weeks 
from receipt of order to complete drawing revisions and acquire all 
necessary materials.  

Plsase note that this quotation does not include any qualification 
effort as equipment under the orginal contract was not bound to the 
present IE 323 requirements. Transamerica Dalaval, Inc. is not re
sponsible for any seismic re-qualifications. However, we feel that 
this modification is ainor in aspect and will have no Impact on the 
present seismic Integrity of the control cabinets.  

If yen have any questions regarding this quotation, please do not 
hesitate to call ma at (415) 577-7602.

Siceely, 

Mchel DOnlin 
Parts Sales Analyst 

cs Ted Olson - Atlanta Ofc

m/laP

x 
F. A. Stow: 334 E~YC-K 

O CL L WO I~C.  

o3 J. L SibW ?O'2A o J. C. Skrck 701 GOA 
0 J. P. VbWW "oit 

I Mad, li2p. U5r. P

A 
C

T

JAN 03 198

I

P)W-C%)



CNAWOfli 09 OUYAC 

..t.. -eet ..l-? vtI 

peko. ii~ieI 4101011e *. " 

gee...r 

Tramermia 
Bagime a"d Cm 

3379 Peeghbtro Atlantao .Oe

'.p . W 

WHO NO I

A~. a 0 a. %V 

W, Vm ~m,Cment DIVlIIO 

:ie 20326

Inspect four Woodward Governor Actuator* and one Woodward 
ZrA Control and quote an any necessary repair* and/or re
calibrations.

L m 6 300.00

The lum wa inspection charge shall be credited against 
MnW repair costs.  

Shipment to Woodward shall be on Goermt 3il1s of Lading.  
Return shipment shell be prepaid with charges added to the 
invoice as a special iten. Return shipmt sball be to the 
destination specified in the original contrait'.  

In accordance with A. T. 01sein'e letter dated Septmer 6. 1963.

*For this change only - by January 1. 1964. MAILXD. PURCiASjMO 

. PI9 83

(Refer to C. A. Chandley's memo to J. Marcel Anderson dated May 25. 1983).  

All ether teemst #no Conadooon of the oriinal Contract ana~ erous Cheltqpt of contract lit any). srnalt lioviv 

SPECS 16 TENNeESSEE VALLEY AUT.,ohITy 

frtes Total $7,053&870.3 Dornuon of Pu--ChOAiOn 

(61) J.* JUMSaw ArEr-. ..  

OF !ptb

See ~ f4~ 

a- 0408000 ..

j1= YV5861 rK



- 30906A 

p*- ***. C. . M .  -. m-.e-a. c. ****** Moses. ammear- u 

elase ea a"ee, Low oMi 
Attests* As 30326 

(Dt.Imaa l r*Pss APrSl U. 19 ** TvAg PUPSent to alg for 
- (Dalayalma uS 3 skwittsbs -)3

Te old casag 1 to be dtaposed of by De1.val.  
F.O.B. Okad. Calueraj~ Trhsorti chars" aSil be PC"."t dddto Yo. .I as a Separat rtep.  

,a accordam" *ieb Susa Naimer' letter dated April 4. 1983 and A.o To Olaom'. letter of july 70~ 1983,

0073 

se sm

-M su sm@7.m

Couract performce data (ths cb7age only) - September 1 1983 22"a cos*uhos the te*Pn 1  order for tsU repair gLen to A. T. O0seme as JUlY 7. 1983.Loma 

NA" W as uasm 

ofor to Lennis 5. Coa's. c J. t aocel Andr.,an 4ated August l. 1983) 

L&~~0.4 

ft1. 
3.o3 1 

--- .- . . * aemem* seas aom.* *..  - 9a . -Ad a t P.MS.699.a

I I



sm**** elletete Divee P ** ead Compr, *eer 
D .iso 

3379 Peactree mead. Mg.  
Atlane. Coorata 30326 

Add 

Anounciator. Part .4o. 75080-124-01 1 only For 
Coapee with Certificate of Coupliance.  

*Contract Performance Date (this change only) - October 10, 1983 
F.O.. Oakland. California. Ship prepaid UPS and add to Invoice.  

In accordance with Sandra K. Savage's letter dated July 22. 1983.

Ian2 .  

30822FO386 

mC D". E" 
u MERAUR

$3.082.00

MAILED- PURCNASING 

'.WI 8 '83

o r ., ~ S L .t . 1 A * . . A .i n d . t . n J .j J U 4l .  

Lo 1, 
S--8.2 

- - s i7 . 3 *7, 0 . 2 3. 
. . * . 4 

- O T*f - Ir*



CNsues OF COMRACT 

A***o*, as communisata" Meet Mavokes to TENIgE04gg VALLEY AUTHORITY 
DIVISION Ol PUMCNASINo 
Chetees. Tee*.te 37401 

TV"=m 11114327 Teleantent 639-V79-3083 

A*
4

SWBftGACR*TVAPUPRTqftCTA 

CONTgeACT mumesm 018 as onsY onn 

TO T 
Traneameries D 

Real".and Com 
3379 Peachguse 
Atlanta. Georg

. MED '83 0524 511

helaval. Inc.  
prasor Diviaeos 

lRad- 3..  ia 30326

DESIGN CHANGB 

Add: 

a. 2 each D15-000 Luba Oil Heater 

b. 4 each BD-017-000 Jacket Water Beater

30526C0 173 
ECT DIESEL zEN
DRIZVE GZIATOS

Unit Price 

$3,974.00 

3,520.65

F.0.5 Oakland. California. Ship prepaid UPS and add transportation charges to your invoice.  

In accordance with Susan KaIeer's letter dated April 25, 1983 except that th teras and couditions of this contract apply except as noted above.

Amunt 

$7.948.00 

14.082.60

Loop Sam $22,030.60 

PA 1s 983

(Refer to C. A. Chandley's memo to J. harcel Anderson dated May 11. 1983).
All other looms &o Condatgon, ofthe ,jqwWA Contgti~ No0 lw.*%Cft&i Of Coora,, (of m'Y). ~hi Movi.

Prewlous TotaI l7.022.687.63 

correct Tot*e $7,064,718.3

Specs 16 TENMMSr E VLLCV AUT0oUerV 
D.eo e wceme

" ** * *** 
*e......  em"I 

-oem 

P



CHANGE OF CONTRACT 

dress all communication except invoices to 
TENNESSEE VALLEY AUTHORITY 

DIVISION OF PURCHASING 
Chattanooga, Tennessee 37401 

i -5"417 Teleenone 615-755-3011 

ANSWERBACK-TVAPURTRFCTA 

Tesecopier 815-755-3214 

CONTRACT NUMB3ER must be shownl on alI.  
Invoices. packages. snipping pano and 
correspondence.

8 MEl '82 1217 
(THIS BLOCK TO BE CL ETED BY TVA)

Transamerica Delaval, Inc.  
Engine and Compressor Division 
3379 Peachtree Road, N.E.  
Atlanta, Georgia 30326

EMERGENCY DIESEL 
ENGINE-DRIVEN GR

the following items: 

Dowel Pin with Nut, Portec Part No. 70053-8 

Dowel Pin with Nut, Portec Part No. 70053-10 

Dowel Pin with Nut (Insulated), Portec Part 
No. A49794-A-1

8 each $ 76.75 

8 each $153.50 

8 each $179.00

$ 614.00 

$1,228.00 

$1,432. 00., 

$3,274.00

-Performance date for this change only - By December 30, 1982.  

F.O.B. Oakland, CA, ship prepaid UPS and add transportation 
charges to your invoice.  

In accordance with Sue Keisner's telex dated November 23, 1982.  
(Confirming telephone -award - Do Not Duplicate).

Refer to Lonnie Coxs memo to R. M. Hodges dated December 7, 1982.  

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

Previous Total $7.014,453.63 

k rrect Total $7,022,687.63

Specs 16 TENNESSEE VALLEY AUTHORITY 

Division of Purchasing 

By r dcn 
(61) JMarcel Anderson, Purchosslng-Agent

TVA 394 (OP-7-80) 

Contractor 
Auditor

Contract File Accounting Office 
Purchasing A File Consignee

Requisitio or (2) 
Plant Accounting

525
VENDOR CODE TATE OR COU14TRY TVA REFERENCE NO. CHANGE 

CODE NO 
04 76K61-8618. 2 

BUYING CODE . COMMODITY CODE CHANGE AMOUNT S 
L A I I I 6115-E Plus 3.274 00 

VENDOR REFERENCE NO. CHANGE TE PERFORMANCE DATE 

12/14/82 * 
ACCOUNT NO.  

N4 1 39 j I 
PROJECT 

Bellefonte Nuclear Plant Units 1 and 2 C

To r .

Add 

a.  

b.  

1c.

0



.. k Is - MED '82 0 82 0
s kA T E O A COCO D ET fV I V L 0 A M E F I .CL A M O V " 

x4i 39 I 

Bellefonte uclear plant units I. and 2

TO
Trasmeriea Delaval, Inc.  

hgie and Coupresaor Division 
3379 Peachtree'Road, X.Z.  
Atlanta, Georgi" 30326

Add the autso. bolts, and wsher~s shown on Attachmnt 1 Contractor shall certify that the magterial shipped is 
equal to or better than that supplied On the origina'l 
equipsent.  

*This change only - Performance date September 13p 1982.  

In accordance with Sue Kaluner' s teldez dated Mey ]L0, 1982.  

Conf imig telephone award of these Item to Sue Kaisner 
on July 6, 1982.

] CEM DIESEL DCINIDEZYU GEME2OIS

Lump Su $4,960.00

.7 
/

(Refer to Walter Dahoke's memo to J. M. Anderson dated July 27, 1982.)

All other terms and conditions of the oiginal contract and Previous Changes of contract (if any). shall apply.  

Previous Total $7,014,453.63 Specs 16 TENNSSEE VALLEY AUTHORITY 
Division of Purchasing 

Correct Total $7.*019.413. 63 hM W56 C t-9K~-e~~l~r~ 

(61) M.,Iscal Anderson. Puc~ame L 

/p lb 
TV^ 394 (OP674O)

Coet F 14 
Purchtasinge A Foe

A^teunttlo 0m 
conaaiee it"" MWR0g' I

'!~~ V 
~~~. 1

cortrecter 
Auditor

CHANGE OF CONTRACT 

Aae..16 t8 omnca. mm na. o YEP406ILSSEE VALL.EV AUT9HORITV 
DIVSIONl or PuMcKAaaaNo 

Chattaane". Tennessee, 374101 

Ta" 66-0417* Tuaeoe 01.7S8.,oaa 

At'eSWI MMAC 0.TVAPURMYSCT A 

TOsMeO~bv 626-75U.3a 4 

CO~dTYkACT NUMUEM must Do Shown9 On all 
MaOVO.* D&Ck&§M * SMOOfte "DW efld 
eavresonlne.

511



ATTACIMENT 1

NCR (Rasistor Bank)

CT-A 
CT-B 
CT-C

CD1327-A 
Bus, T1 
Board 

CD1327-B 
Bus, T2 
Board 

CD1327-C 
Bus, T3 
Board

Transformer, 
Insulatling 

Transformer, 
Insulating 

Transformer, 
Insulating

For all Thread Rods 
on Transformers 

CD1326-A Transformer 
CD1326-B Transformer 
CD1326-C Transformer

Frame Bolts

*1
Bus

PDP (located in front) 

Transformers located 
back bottom Hori
zontal Door 

PTS-in back- Center 
and Top Horizontal 
Door

Bolt Size 

1/4" x 3/4" 
1/2" x 1" 

1/2" x 1" 
1/2" a 1" 
1/2" x 1" 

5/16" x 1" 
3/8" x 1" 
1/2" x 1" 
1/2" x 1-1/2" 

5/16" x 1" 
3/8" x 1" 
1/2" x 1" 
1/2" x 1-1/2" 

5/16" x 1" 
3/8" x 1" 
1/2" x 1" 
1/2" x 1-1/2"

Bolts 

32 
4

4 
4 
4 

6 
3 
4 
8 

6 
3 
4 
8 

6 
3 
4 
8

1/2" x all Thread

1/2" 
1/2" 
1/2"

x 
x 
x

1-1/4" 
1-1/4" 
1-1/4"

10/32" x 3/4" 
1/4" x 3/4" 
1/4" x 1-1/4" 
3/8" Studs 
3/8" 1" 
1/2" x 1-1/4" 
1/2" x 1-3/4" 

8/32" x 1/4"

3/8" 
1/2" 
1/2"

x 
x 
a

1-1/4" 
1-1/4" 
1-3/4"

8/32" a 1/4" 
8/32" x 1/2" 
8/32" x 3/4" 
10/32" x 1/2" 
3/8" x 1" 
3/8" x 1-1/2" 
1/2" x 1-3/4" 
1/2" x 2"

4 
4 
4

56 
20 
5 

68 
10 
18 

20 

28 
3 
3 

6 
6 
6 
10 
16 
8 
4 
4

Nuts Flat Washers

32 
8

32 
12

Lock Washers 

32 
8

4 
4 
4

6 
1 
4 
8 

6 
1 
4 
8 

6 
1 
4 
8

108 

14 
14 
14 

20 
5 
8 

48 
10 
18

28 
3 
3 

6 
12 

16 
8 
4 
8

12 
4 
8 

16 

12 
4 
8 

16 

12 
4 
8 

16 

72 

18 
18 
18

4 
4 
4 

6 
3 
4 
8 

6 
3 
4 
8 

6 
3 
4 a 

72 

18 
18 
18 

20 
5 
8 

68 
10 
18 

28 
3 
3 

6 
6 
6 
10 
16 
8

20 
5 

. 8 
68 
20 
36

56 
6 
6

6 
6 
6 
10 
32 
16 
12 
12



CHANGE Of CONTRACT 

A...t.ve all communcatnIonle OSinvAoices to 
E04IESULE VALLEY AUT"O6aIIY 

DIVISION OF PURC"ASING 
CPh.Ila"noog.1"Bnse 31401 

Taon. 5%.4417 IU.DIIooM 1.5-7553011 

AP4SWE AbACK.TVAPUSITRFCTA 

ToolcooIM G611755.3236 

COPTra^CT NUMBER_ muss Do Snown on 8l1 
I,,,OICIP. a.Ch*.... Snooping p&0w1 and 
cineloe.aornc

ICLU c " I k.) -I 
(THIS 411LOCK TO 09 COMSPLETIED NY TVAI 

vEiNuOj- UUL SATEORCCWrTR TVA R[FERENCENo. cpA 
CODE 04 76K61-86181 NO21 

lellefone. 'ula Plaut Un U 1 and 2

Id2E * 2 0C J13J±
TrieinlcaDelaval * Inc.  

Zugim.01 ad Complrgeer D)Lyleima 
3379 Peachtree Road, 3. a.  
Atlailta. GOrgia11 30326

Service to rePair damage to generator stator caused by 
conatructiont at the Belief outs Nuclear. plant.  

Pe'rformaence, date a Thie work hae been completed.  

In accordance with Invoice No. 45156 dated March 23. 19a2.

L=* Sun Total $2890.26.

(Refer to signed time sheet attached to lnvoice No. 45156)

All other ter ms and conditionls of the orag inal Contract and previous changes of contract (it any). shall apply.  

TENNESSEE VALLEY AUTHORITY

Previous Total $7,011,563.37 

Correct Total $7,014,453.63

Specs 16

INEDS;' Inn" I,,*m By~Ptarcitauing Agent 
(61 /J7. Have" Adaem,..

contract fVif Accoumnting Ofice 
poorowwog A rue cmUepwe

TO

TV^ 394 COP-7-001

COnIIo.o 
^.4141A PwAccounthing



CHANGE OF CONTRACT 

A8,**.t &t Otre8san tO""t'i~~t .*COi s*flC,S ts 
TNNLt VA,rLCv AUJ**C,"ITV 

DIV ISIUN UV r UiCiASiNG 
Co41astooes, 1eannsre 37401 

to... Sal?47 teo.Qoiw615 7b 303 

ANsovLNBAC^ TVAPURTRVCTA 

Telecopter 65 7553214 
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Bellefonte Nuclear Plant Units 1 and 2

To 

Transamerica Delaval, Inc.  
Engine and Compressor Division 
3379 Peachtree Road, N.E.  
Atlanta, Georgia 30326 

Add 

Replacement panel for the static exciter voltage regulator 
(SEVR) panel 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 price is firm and not subject to escalation.  
Payment of 100% will be by U. S. Treasury check mailed 
within 30 (thirty) days from receipt of the panel in 
satisfactory condition at the destination or receipt of 
your invoice whichever is later.

This confirms the telephone purchase of this panel on 
February 11, 1982 to Mrs. Sandra Savage.  

In accordance with Howard Wong's letter dated January 20, 
1982 as revised by his telexs dated February 4 and February 
8, 1982.

EDERGENCY DIESEL ENGINE
DRIVEN GENERATORS 

820225 DC 6 59 

Lump Sum $55,000.00

*

M~DS ma i'~

(Refer to C. A. Chandley's memo to J. M. nderson dated February 9, 1982.) 

All other terms and conditions of theorigimal co ract and previous changes of contract (if any), shall apply.

PreviousTotal $6,956,563.37 

Correct Total $7,011,563.37

SPECS 16 TENNESSEE VALLEY AUTHORITY 

Division of Purchasing

av (61) J. Marcel Anderson, fweasmonse 
/plb

TVA 304 1017 60)

Contract Fu 
Fucneas6 A F e

Accoulitier Office 
Consovge

' ifutensoner (23 
Pient Accoiusatie

contractor 
£Aetee



MED '81 10 0 7
CHANGE OF CONTRACT 

*es$ al cosm.uncatson raceol s.vowes to 
TfNNC5SLE VALLEV AUIP400TV 

OlVISION OF PURC"ASiNG 
Caltanucea. Tensnee 31403 

a.S-8417 1e*anone 61S 755 3031 

Swt1EMACKMTVAPURTOF CTA 

:!*Coo." 635-*S3214 

NTRAC Matum stee0 hown onan 
i=oc.. ..c. E .r-.6o D saw, .0.*8 

*Ces. asse n "***** ene 

'"""TO

(TNIS BLOCK TO BE COMPLETED eY TVAl 
VENDO1 C.UL %TATC ORCCAJNTIV' T VA "f f t W1 NCE NU 10. -**L 

COoE 04, 76K61-86181 1419 
AUVING COoL CrJMMdOUITV CCOO. C-ANC4t AMUONT S 

L A 6115-E Plus 551125 
AL" ~ ~ ~ -AL - Ak f MM 

VENOCP RES MrNC NU CANGI UATL 11KOMANL DATE 

10/5/81 10/30/81* 
ACCOUNT NQ 

N4 39 

Belletence Nuclear Plant Units 1 and 2

-4
Transamerica Delaval. Inc.  
Engine and Compressor Division 
3379 Peachtree Road, NE.  
Atlanta, Georgia 30326

1009F86 (7 
DIERGENCY DIESEL ENGINE
DRIVEN GENERATORS 

*For this change only.

4d the following to this contract:

3escription 

iber 

oggle Switch 

clay Control

Part No.  

75080-121-06 

75080-121-07 

75080-121-43

Item No. Qty.

9

10 

la

Price

1 $275.00 

1 $ 17.25 

1 $259.00
Lump Sam $551.25

erms of Payment: 100% payment will be made by U. S. Treasury 
heck mailed not more than thirty (30) days after receipt of 
roper invoice.  

n accordance with Transamerica Delaval's letter dated 
eptember 11, 1981.  

Refer to Walter k. Dahnke's memorandum to J. Marcel Anderson dated September 18. 1981 
and confirmed by J. M. Anderson's October 2, 1981 telecon with Tom Hogan.) 

All otwer terms and condstsons or the oragonal contract and preveous cnanges of contract (of any). %hall 4D01y.

Prorious Total $6,956,012.12 

Correct Tow $6,956,563.37
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S33sfout Nuaclear Plant Units X. Md 2
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ftae Mad Cooreefor DViwisiL 

3379 Peachtree Road, ML 
Aimata, Georgia 30326

I81093OF0794 c 
u&Muc INW. omz

The amwor ptwchaaed. by Cbange 17 is 1.0.S. Oakland, cA 
adwinl be shipped prepaid with charges to be added to 

the invoice.
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CHANGE OF CONTRACT 

MeO1es all communication eCet sAvoices to 
TENNESSEE VALLEY AUTHORITY 

OsVISION OF PURCNASING 
Chattanooe. Tennessee 37401 

Teles 55.4427 Tel*phone 615-755.3011 

ANSWERACKPTVAPURTRPCTA 

Telecoler, 615-753-3214 

CONTRACT NUMBER must be snow on aill 
Itvoies. eacees. Stioppn papers end 
Corresondence.

MED '61 09 2 1 -.

BCOPL. E SWg CV l

To

Transamerica Delaval, Inc.  
Engine and Compressor Division 
3379 Peachtree Road, N.E.  
Atlanta, Georgia 30326

Add 

One only complete pneumatic sensor unit part no. 7-573-330 

Payment in full for this equipment shall be made by U. S.  
Treasury check mailed not more than thirty (30) days after 
receipt of proper invoice at the Central Accounting Office 
or receipt of the equipment at the plant whichever is later.  

In accordance with A. T. Olsson's letter dated August 20, 
1981 to j. Marce1 Anderson.

8 1 9 ?2 0 1 5 9 8 1 ng?20!1 9 

EMERGENCT DIESEL ENGINEDRIVEN GENERATORS 
*For this change only.

Lump Sun $404.00

(Refer to W. R. Dahnke's memo to J. Marcel Anderson dated September 8, 1981.) 

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

PrevIous Total $6,955,608.12
Specs 16

Correct Total $6.956,012.12
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Bellefonce Nuclear Plant Units 1 and 2



1 

A

TO

Transamerica Dela..v. Inc.  
Engine and Compressor Division 
3379 Peachtree Road, N.E.  
Atlanta, Georgia 30326

-W %W%
IOPETED %V TVA

CHANGE OF CONTRACT 

A0.4e al eommetl6CS"len eaest 10.06es to 
TENNESSEE VALLEY AUTHORYIT' 

OIVISION OP ,JURCHASING 
Cftassanoco. Tenese 37401 

Twe. 69**417 Tof***.** *35*765-3011 

ANSw~tRSACK-TVAPUNTRPCTA 

Teleecee. 616-7S9-3214 

CONTRACT NUMe must be shtwn on all 
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congaggiench

81091500 76 8 
EMERGENCY DIESEL ENGINE
DRIVEN GENERATORS

Effective July 1, 1981 payment for Service of Erecting Engineers 
under item 2 shall be paid in accordance with the Transamerica 
Delaval published rates in effect at the time the services are 
rendered. As new rates are published, Transamerica Delaval, Inc.  
vill submit them to TVA's contracting officer.  

In accordance with Howard Hong's letter dated April 9. 1981 and 
A. T. Oleson's letter dated July 24, 1981.

FILMED FROM BEST 
AVAILABLE COPT

(Refer to C. A. Chandley's memo to J. Marcel Anderson dated 
September 1, 1981.) 

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

TENNESSEE VALLEY AUTHORITY 

PSpious Total No Change Division of Purchasing 

MEDS. 100 US-K* 
Co i<tI No Change -- ~~en gn 
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Bellefonte Nuclar Plant Units 1 and 2
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h

TO

Transamerica Delaval. Inc.  
Engine and Compressor Division 
3379 Peachtree Road, N.E.  
Atlanta, Georgia 30326

DESIGN CHANGE
Add

8 10820FOO13 D 
MEGENCT DIESEL ENGINE

DRIVEN GENEUATORS

Two (2) desiccant starting air dryers and two (2) compressor 
aftercoolers for each diesel engine generator set. (Total 
of eight each).  

*Performance date: This equipment was delivered with the 
original equipment at the Bellefonte site.  

. In accordance with A. T. olsson's letter dated July 24, 1981.

Lump: Sum $67,018.00

(Refer to C. A. Chandley's memo to J. M. Anderson dated June 4, 1981.) 

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

Prerious Total $6,888,590.12
Specs 16 
MEDS. 100 UB.K

Correct Total $6,955,608.12
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Bellefonte Nuclear Plant Units 1 and 2



NNawESSCE VALLIV AUT04OS41TV 
DIVI. SION orP IIJCMASIN ,

DilCLAjP4f 4t~ 0SA kC.f 6U4. C.L I,.  

04 76K61-86181 
)OSTV ii lAl.iAON 

.15-E Plus 2.467 Irwr

ANdSW(UNA#. K.TVAPURTRFCA j'.4//8ftoChng 

CO.0AR. nACkO01. M0C.01. ... n on.n :Bail' fo-te Nuclear Plant Units 1 and 2 
core"Ondglce. : -. - -I . I .

Transamiea, bilava j., C 

Engine and Cosp...aor.Dtliou 
3379 Poeachtree Road,, N.E 
Atlanta. Georgia '30326

~EERGENCT DIESEL ENGINE
JDRIVEN GENERtATORS

This change provides coMpenoation for the generator service 
engineer at the plant site from October 13'to Octobe 6 
1980, to evaluate and repair damge to the unit 1-1A 
generator stator.

Lump Sum $2,467.00

In accordance vith Delaval, Invoice No. 39065.

MEDS. £37 C- K 
(Refer to W. R. Dahnke's metmo to J. !1..Anderson dated April 1, 1981.)

All other terms and conditions of the original contract and Previous changes of contracd (if any), shall apply.  

Specs 16 -TENNESSEE VALLEY AUTHORITY 

Previous Total $6,886,123.12 .. Division of Purchasing 

CorrectTotal $6,888,590.12 C) 
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