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QUALIFICATION 

This report documents the seismic resistant capability 
of the equipment supplied on F-40101. Testing and 
supplementary analysis qualify the structural and 
functional operability of the equipment supplied when 
subjected to the operating and seismic loads defined 
under Operating Conditions contained in this report 
and also under Loading and Design Criteria in E/L20361.



PURPOSE 

This report documents testing and analysis performed to 
qualify F-40101 to the following seismic environment: 

1. For rigid (f 33 HZ) components not fully qualified 
for test static coefficients of 1.5 g are applied 
simultaneously and orthoganally at applicable locations.  

2. Equipment was tested to the RRS's as shown in E/L 
20316. This report also documents the test specification 
complied with by the test laboratory.  

Attached report, E/L 20361, Supplementary Analysis documents 
analysis performed to qualify specific equipment supplied for 
F-40101 which is either markedly different than that tested 
or is similar to that tested but which could not be fully loaded 
during the test.  

Figure 1, Terry dwg. 96553E outlines the equipment tested. Figure 
2, Terry dwg. 100357E outlines the equipment supplied on F- 40101.  

The following Table (1) itemizes the type of qualification per
formed or required on all components supplied.  

F-40101 
TYPE QUALIFICATION 

TABLE 1 
BY 

ANALYSIS TEST OTHERS 
TURBINE CASE 

Pedestal-Gov. End X 
Hold Down X 
Guide Blocks X 

Pedestal-Coupl. End X 
Hold Down X X 
Taper Pins X X 

Bearing-Radial X X 
Bearing-Thrust X X 
Flanges-Loads X 

ROTOR X X 

TRIP & THROTTLE VALVE X 

Motor Operator X 
Solenoid Trip X 
Limit Switches X 
Spring Support x



BY 
ANALYSIS TEST OTHERS 

GOVERNOR VALVE X 

Valve Body X 
Flanges X 
Servo X 
Valve Linkage X 
Limit Switches X 

OIL COOLER X 

Tube X 
Shell X 
Head X 
Baffles X 
Support X 
Piping X 

Oil Piping 

Drain Side x 
Feed Side 
Control X 
Supports X 

PANEL-ELECTRIC 

Support X X 
Governor x 
Motor Starter X 
Structure X X 

BASE-SUPPORT x X(1) 

(1) THIS BASE MUST HAVE EQUIVALENT STIFFNESS AND MASS TO 
THAT TESTED AND SHOWN ON PAGE 22 OF E/L 20361.  

(2) PIPING MUST BE SUPPORTED AS SHOWN ON TERRY DWG. #L-2119.



OPERATING CONDITIONS 

F-40101 

RATED LOW STEAM 

Horsepower 876 HP 36 HP 

RPM 3570 RPM 1130 RPM 

Inlet Pressure 1210 PSIA 65 PSIA 

Inlet Temperature 569 0F 298 0F 

Exhaust Pressure 2.0 PSIG 2.0 PSIG 

NOZZLE LOADING 

Maximum allowable piping load combinations for normal plus 
upset and emergency conditions shall not exceed the following 
relationship for each nozzle, or for combined resultant at the 
exhaust centerline.  

FR + MR ,1 

FO MO 

Where FR (lbs. is the resultant of the three external orthogonal 
forces (Fx,Fy , z) and MR (ft-lb) is the resultant of the three )~ external orthogonal moments (Mx,My,Mz) for the same reference 
coordinates and nozzle. The values of Fo and Mo are given in 
the table below for each loading condition.  

STEAM INLET STEAM EXHAUST COMBINED 
N io Mo ro Mo 

LB FT-LB LB FT-LB LB FT-LB 
LOADING COND.  
Normal plus Up
set. 1170 3500 2325 7000 1950 3910
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ABSTRACT 

This report supplements E/L 20299, Wyle Laboratories Test 
Report, documenting seismic resistant capability and design 
justification of the GS-2N turbine for F-40101. Components 
which were not fully seismically tested because of no-load 

operation limitations are further qualified by analysis in 
this report. Also analyzed are major components supplied 
with F-40101 which are significantly different than that 
tested.
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LOADING AND DESIGN CRITERIA 

The seismic loading used in this supplementary design 
documentation is reporsented by equivalent static co
efficients applied simultaneously in two horizontal 
and One vertical direction. These coefficients are 1.5 
in an orthogonal coordinate system. Multiplying the 
coefficients by the weights of affected components pro
duces equivalent static forces for analysis of components.  

Material specifications and allowable stresses are clearly 
shown for individual components analyzed. .9 times material 
minimum yield stress at design temperature is the basic allow
able stress for SSE analysis of rigid components.  
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ANALYSIS AND QUALIFICATION TABLE 

1. Turbine Shaft.........................................6 
2. Thrust Bearing........................................7 
3. Journal Bearings......................................8 
4. Hold Down Bolts.......................................9 
5. Coupling End Taper Pins..............................12 
6. Governor End Guide Blocks...........................14 
7. Panel Support.......................................15 
8. Lubrication Feed Piping.............................18 
9. Turbine Support.....................................22 

SUMMARY OF TESTED EQUIPMENT VS.THAT SUPPLIED FOR F-40176-40180 

The following components were seismically tested but not supplied 
on F-40101.  

1. Base 
2. Flanged and welded lube pressure piping 

The testing was conducted with base shown on drawing on page 22.  
The base this turbine is mounted on must have equivalent or 
greater stiffness.  

The following components are supplied of F-40101 and qualified 
by supplementary analysis.  

1. Lubrication feed piping 
2. Panel support structure 

-4-



SUBSCRIPTS 

d - Diametcr XY,Z - Coordinate Axes 

A - Area B - Bending 
BC- Bolt, Coupling End 
BG- Bolt, Governor End 

Z - Section Modulus T - Tension 

L - Length T1- Total 

E - Modulus of Elasticity C - Combined, Coupling 

G - Modulus of Rigidity C -Compression 

H p Horsepower ALL - Allowable 

m - Mass Y -Yield 

K - Stiffness D - Design 

f - Frequency TP - Taper Pin 

* M - Moment S -Shear 

M.;S.- Margin of Safety XX 
Y-Y XY,Z Axes 

F - Force Z-Z Respectively 

- Load AB - Anchor Bolt.  

R - Resultant C2- Neutral Axis To 
Outermost Surface 

Tl- Period of Vibration 

Tr-Reaction Toraue 

Sx 
S Static Coefficient, X,Y,Z directions, 1.5
S 
z 

. . GREEK 

GF- Principal Stress 
- Shear Stress 

Displacement 
- Speed 

-5-
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GS-2 TURBINE 
SEISMIC TEST SPECIFICATION 

1.0 PURPOSE 

The turbine system shall be subjected to loadings which 

simulate a hypothetical earthquake. The results shall 

be evaluated to determine the adequacy of the turbine system 
design to this seismic environment. Testing shall be in 

accordance rith the guidelines set forth in IEEE-344-1975 
and this specification.  

2.0 MOUNTING 

2.1 Specimen Orientation 

The turbine system, 75" long x 36" wide x 63" high, weighing 
approximately 5200 pounds, hereinafter called the specimen, 
will be placed on a multi-axis simulator table such that its 

base will be flush with the top of the test table. The-specimen 

will be oriented such that its longitudinal axis will be parallel 

with the longitudinal axis of the table. For the second axis 

of test, the specimen will be rotated 90 degrees in the horizontal 

plane. At all times the normal vertical specimen axis shall 

be maintained parallel with the vertical axis of the test table.  

2.2 Specimen Tie-Down 

The mounting.hole pattern in the base of the specimen will be 

transferred to the test table. These holes will be drilled in 

the table, and the specimen will be attached using commercially 
available bolts, nuts, and washers. An acceptable alternate 

mounting method would be to bolt to a rigid interface plate, 

with this plate welded to the test table.  

3.0 EXCITATION 

3..1 Resonant Search 

A low level (approximately 0.2g) sine sweep from 1 HZ to 35 HZ 

will be performed to establish major resonances of the turbine 

and its attached accessories. The sweep rate will be one octave 

per minute. The turbine shall be operating at no load during 
these tests. Each orthogonal axis must be investigated indivi

dually.  

3.2 Biaxial Excitation 

Each horizontal axis will be excited separately, but each one 

will be excited simultaneously with the vertical axis 
(longitudinal simultaneously with verrical, then lateral 

simultaneously with vertical).  

Ii
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3.3 Seismic Tests 

The seismic qualification of the specimen shall demonstrate 

its ability to perform its required function during and after 

the time it is subjected to the forces resulting from one Safe 

Shutdown Earthquake (SSE) with 2% damping. In addition, the 

equipment must withstand the effects of five (5) Operational 

Basis Earthquakes (OBE) with 2% damping prior to the application 

of the SSE. These tests shall encompass the response spectrums 

provided in Figures 1 and 2. These Figures are based on SSE 

conditions. OBE values are 2/3 those for the SSE.  

The preferred method of creating the TRS (Test Response Spectrum) 

is through the use of completely random motion input applied 

simultaneously to the vertical and one horizontal direction.  

The random motion shall be controlled by a bank of parallel 

one-third octave band width filters, over the frequency range 

of 1.0 Hz to 33 Hz as necessary to envelop the response spectrums.  

However, due to the nature of the vertical and horizontal RRS 

with their requirements for relatively high levels of energy 

at low frequencies, the test input method may have to be a 

combination of random and another kind of input signal. The 

testing laboratory must clearly define and justify any proposed 
corbined method. As a minimum, any proposed test method must 

meet the following criteria: 

1. The peak acceleration of the -resultant input 
shall meet or exceed the ZPA (Zero Period 
Acceleration), of the respective RRS, except 
at low frequencies where the value of the RRS 
decreases below and stays below the ZPA.  

2. The minimum duration of any one test shall be 
fifteen seconds. If the test can be accomplished 
with the pure random, a thirty-second test is 
required.  

3. The amount of available random input shall be 
maximized. The test lab shall advise the range 
over which'the random input will envelop the 
RRS. The expected resultant ZPA must also be 
stated. The maximum actual ZPA shall not exceed 
3.0 times the ZPA of the applicable RRS.  

4. To show the TRS envelopes the RRS, the input 
motion must be analyzed every 1/12th octave 

throughout the range of 1 to 35 Hz.
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3.3 Seismic Tests (continued) 

An acceptable combined method is to superimpose sine beats on 

the random signal. If proposed, the sine beats shall be input 

one frequency at a time, with twenty (20) oscillations per beat, 

and two (2) seconds between each beat, to preclude superposition 

of input motion. The numbe:: of beats at each frequency, if 

required, shall be as follois: 

I to 8 HZ 2 beats 
8 to 16 Hz 3 beats 

16 to 33 Hz 5 beats 

The number of frequencies at which sine beats will be imposed 

shall be specified by the test lab. Inputting sine beats at 

1/3 octave intervals is acceptable, provided it is shown that 

RRS is met when analyzed at 1/12th octave intervals.  

The basic tolerance on the RRS is minus 10% at no more than 

five points. However, deviations will not be allowed at 

frequencies coincident with resonant requipment 
frequencies 

as determined in the resonant search (Paragraph 3.1).  

If the time phasing of the inputs in the vertical and horizontal 

directions is such as to result in a rectilinear input, the 

test must be run twice -- once with the vertical and horizontal 

inputs in phase and again with these inputs 180s out of phase.  

If independent random signal sources are used for the vertical 

and horizontal inputs, in-phase and out-of-phase runs are not 

applicable. The actual test method used shall be subject to 

approval by Terry Corporation.  

During each of the five (5) OBE tests, the operational mode of 

the turbine shall be as follows: 

First -- Non-operational.  

Second -- The turbine shall be quick started 

with no load to normal operating speed.  

Third through 
Fifth -- Operational, no load at normal operating 

speed.  

The turbine shall be operating at no load, normal operating 

speed for all SSE testing.
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3.4 Test Sequence 

(1) With the specimen oriented such that its longitudinal 

axis is parallel with the longitudinal axis of the table, 

perform a resonant search in both the horizontal and vertical 

directions.  

(2) Rotate the specimen 90. and perform the other hocizontal 

resonant search.  

(3) Perform the seismic test specified in section 3.3.  

(4) Rotate the specimen 90*. Perform the seismic test 

specified in section 3.3.  

4.0 INSTRUMENTATION 

Control accelerometers shall be located at suitable points to 

insure the correct seismic input to the specimen. As a 

minimum, one accelerometer shall be located near the driving 

point for each axis.  

4.2 Specimen Response 

A quantity of 12 specimen response accelerometers will be 

mounted on the specimen at locations to be mutually determined 

by a Terry Corporation representative and the test lab. During 

the resonant search testing, each accelerometer response will 

be recorded using an oscillograph or other suitable device.  

For the SSE Testing, the accelerometer responses shall also 

be recorded on magnetic tape and analysed using a shock spectrum 

analyser.  

4.3 Functional Monitoring 

The speed of the turbine (0 to 1.0 mA), the governor output 

(+10 VDC) and governor input (0 to +15 VDC) shall be monitored 

and recorded during the testing. The recorders shall have a 

minimum input impedance of 20000 OHMS. In addition two strain 

gauges must be mounted on the inlet valve at a location 

specified by Terry Corporation. The strains must be monitored 

during all biaxial testing.  

4.4 Test Equipment Tolerances 

The following test equipment tolerances shall apply: 

Acceleration and Displacement +10% 

Frequency +5% 

Test Duration +10%, -0%



5.0 REQUIRED ENERGY SOURCES 

5.1 Electrical Power 

125 Volts DC at a maximum of 1 ampere must be provided 
for 

operation of the specimen. This power supply must be well 

filtered.  

5.2 Air Supply 

A source of air is required to spin the turbinc for these tests.  

5000 lb./hr. at 125 PSIG and 80. F minimum temperature-will..be 

adequate.  

6.0 IN-PROCESS INSPECTION 

The records shall-be checked for equality of performance 
after 

each test. The specimen shall be examined for possible damage 

following each phase of testing. Physical tightening of 

hardware will be performed after each test. All important 

vibration effects will be logged. Photographs will be taken 

of any noticeable physical damage that may occur.  

7.0 REPORTS 

Ten (10) copies of a certification type report including at 

least one easily reproducable copy, shall be issued subsequent 

to completion of testing. The report shall be signed by a 

Registered Professional Engineer and will 
summarize the maximum 

g levels, natural frequencies, details and recommendations 

concerning deficiencies and repairs, photographs of test set-uos, 

accelerometer locations, and failures. Test procedures, TRS 

plots, and response spectrum plots of equipment accelerometers 

(SSE) shall be included. The report shall also contain a list 

of test equipment used, calibrations, and instrumentation 
data 

sheets.  

8.0 NOZZLE LOADING 

During all seismic biaxial testing forces must be 
applied to 

the inlet and exhaust as shown in Figure 3 (K-13150). 
Due to 

the fact that there may be some relative displacement between 

the point of force application and the actuator foundation 

the forces must be well regulated to prevent high transients.
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1.0 REFERENCES 

1.1 Terry Corporation Purchase Order Number WP72954.  

1.2 Wyle Laboratories Test Plan No. NDS761014 dated 4 March 1976.  

2.0 PROCEDURES 

2.1 Receiving Inspection 

Prior to testing, the specimen was subjected to a visual examination 
for evidence of damage. Specimen identification information was 
recorded on a receiving inspection data sheet included in the body 
of this report.  

2.2 Test Fixture and Specimen Orientation 

The test fixture consisted of a one-inch thick steel base plate.  
The specimen was bolted to the plate using six one-inch bolts 
through the standard mounting holes. The plate was subsequently 
welded to the test table. Throughout testing the specimen remained 
in its upright position. To obtain the second horizontal axis the 

plate was cut off the table and the specimen was rotated about its 
centerline. The plate was then rewelded. The required nozzle 

loads were applied through the use of pneumatically-driven 
cylinders. Each flange, both input and output, was equipped with 
welded-on extension arms (on the Terry-supplied blind flanges).  
A swivel pad was, in turn, welded to each extension arm and the 
pneumatically generated loads were applied through them. Pressure 

regulators ensured constant loads throughout the test series. A 

ten per cent higher pressure was applied to each cylinder to allow 
for frictional effects. A schematic of this setup is shown in 
Figure 1, Page 11.  

In addition, a spring support device, designed and constructed 
at Terry Corporation, was installed on the underside of the input 
nozzle per Terry directions.  

The axes directions with respect to the specimen are defined in 

Table I, Page 8.  

I0
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2.3 Instrumentation 

Instrumentation consisted of fourteen accelerometers: twelve response 
and two control, one near the drive point of each axis. All the 

accelerometer outputs were recorded on two oscillograph recorders 

and also on magnetic tape. (Number 14 was not recorded on tape.) 
The magnetic tape data were subsequently analyzed and plotted with 

the use of a shock spectrum analyzer. The oscillograph recording 

was accomplished throughout the resonance search and seismic test

ing programs, i.e., every test run. On the same oscillograph 
records were placed the output of two strain gages which were 

located on the trip and throttle valve yoke. in the areas 
of lowest crossectional area or highest stress. Also recorded, 

on a separate oscillograph recorder, were two governor signals 

(the input and the output) and the speed output signal (with a 

low pass filter on the output). These signals were recorded for 

each test run in which the turbine was operating.  

* The response accelerometer locations and orientations are described 

in Table I, Page 8, and in the attached photographs. The loca

tions and orientations were specified by Terry personnel.  

2.4 Functional Testing 

A 1200 scfm compressor was supplied to provide turbine operating 

power. The turbine was seismically tested in the non-operating 

mode, in the operating mode, and in the quick start mode. The 

mode for each particular test run is given in the comments sections 

of the following data sheets (Pages 12 through 17 ). Note that 

actual procedures necessarily varied somewhat from the planned 

procedures (Reference 1.2) in this regard.  

125 vdc power was supplied for the control electronics as well as 

the valve operator motor and quick operate valve solenoid.  

2.5 Seismic Testing 

Following iterative "bare table" motion calibrations the specimen 

was subjected to biaxially applied random motions with sine beat 

motions superimposed at specific frequencies.
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2.5 (continued) 

The biaxial random motions were amplitude controlled with a bank 

of one-third octave bandwidth filters. The center frequencies of 

the filters were tuned one-third octave apart from 1.25 to 32 Hz.  

The output of each filter was adjusted with its own independent 

attenuation control such that the random test response spectrum 

(TRS) enveloped as much of the required response spectrum (RRS) 
as possible. Due to the limited inherent amplification of a 

purely random waveform, machine capability limits, and the 

necessity to keep the ZPA's within established levels, sine beats 

were superimposed at specific frequencies within the amplified 

band of each RRS. Twenty oscillation per beat sine beats were 

superimposed at frequencies of 1.0, 1.25, 1.6, 2.0, 2.5, 3.15, 

4.0, and 5.0 Hz. The 5.0 Hz frequency was applicable for the 

SSE tests only. Two beats were applied with a two-second inter

beat delay. The vertical versus horizontal excitation phasing 
was incoherent for the random waveforms and in phase only for the 

sine beat motions.  

The duration of each test run was dictated by the sine beat 
durations and by the established minimums of 30 and 15 seconds 
for the OBE and SSE tests respectively. For example, all the OBE 
tests were 30 seconds duration except the 1.0 Hz sine beat fre
quency test which was 40 seconds. The SSE tests were 30 seconds 
from the 1.25 Hz to the 2.0 Hz sine beat frequency conditions, 
and 15 seconds for sine beat frequencies above 2.0 Hz, and 40 
seconds for the 1.0 Hz sine beat condition.  

The table and fixture response spectra were generated with the 
use of a shock spectra analyzer, tuned in one-twelfth octave 
frequency increments from 1.0 to 100 Hz. The data were formatted 
in plots of acceleration versus frequency. All test data are 
included in the following pages.  

Prior to any seismic exposure, the specimen was subjected to a 
low level (0.2g peak) sinusoidal frequency sweep or resonance 
search from 1.0 to 35 Hz in all three orthogonal axes separately.  
A logarithmic frequency sweep rate of one octave per minute was 
employed.
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2.5 (continued) 

The specific test procedure sequence actually followed is listed 

as follows: 

. Three orthogonal axes resonance searches.  

. Seven separate sine beat/random test runs (to 4.0 Hz sine 

beat frequency only) in the Z-Y biaxial plane which comprise 
or envelop one OBE spectrum.  

. Eight separate sine beat/random test runs (to 5.0 Hz sine 

beat frequency) in the X-Y biaxial plane which comprise or 

envelop one safe shutdown earthquake (SSE) spectrum (1-1/2 

times the OBE spectrum levels).  

. Repeated the OBE simulation after rotating the specimen 90 

degrees about its vertical centerline (X-Y biaxial plane).  

. Repeated the SSE simulation in the X-Y biaxial plane.  

The requirement to perform five OBE tests (Reference 1.2) was con

sidered more than met by the seven 30-second test runs necessary 
to envelop the OBE spectrum with sine beats spaced one-third octave 

apart; i.e., the equivalent of seven OBE tests, per biaxial plane, 

were conducted on the specimen. The justification for enveloping 

the OBE spectrum only once lies in the fact that the specimen's 

first resonance frequency occurred far above the sine beat test 

frequency range and the TRS ZPA was being generated solely by the 

random components of excitation. (See Notice of Deviation No. 4, 

Pages 155 and 156.) 

3.0 RESULTS 

3.1 Receiving Inspection 

Inspection of the specimen revealed no visible damage due to ship

ping. Receiving inspection data and specimen identification are 

shown on the included data sheet.  

3.2 Test Fixture 

No anomalies occurred as a result of testing, with respect to the 

mounting bolts or mounting methods in general.
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3.3 Functional Testing 

-A number of anomalies occurred during seismic testing; i.e., the 
emergency trip mechanism on the trip and throttle valve tripped 
during OBE testing. Stud nuts on the bearing pedestals repeatedly 
loosened on OBE and SSE test runs. The bearing pedestal shim fell 
out during an SSE test. One pedestal bearing stud fractured during 
SSE testing. Sparks issued from the turbine outlet on one SSE test 
run. A dowel pin on the outboard bearing pedestal base fractured 
during an SSE test run, and both the high and low pressure leak-off 
pipes failed..  

The premature tripping problem encountered on the trip and throttle 
valve was cured by the installation of a stiffer latch.spring; 
solenoid operation of the trip was verified. The bearing pedestal 
nuts (only two could be reached on the inboard side) were tightened 
after each test run.  

The shim was repositioned and gave no further trouble; however, the 
fractured parts were a greater problem. The tests were simply con
tinued without the dowel pin and both the high and low pressure 
leak-off pipes; however, in the area of the broken stud it was 
necessary to weld the pedestal and turbine easing castings together, 
as it was not possible to repair the stud without significant time 
delay. Only two test runs remained, but the strength of the welded 
joint was in doubt; therefore the testing was completed with the 
turbine in a nonoperating condition. After the completion of the 
seismic tests, operability of the turbine was verified.  

All the above negative test results are documented in the attached 
Notices of Deviations Nos. 1 through 10, Pages 152 through 162.  

The point in the test sequence where each deviation occurred is 
documented in the data sheets on Pages 14 through 17.  

No significant perturbations in the speed or governor input signals 
were noticeable in the records; however, perturbations in the 
governor output signal were evident during seismic testing. The 
perturbations were not serious enough to necessitate shutdown of 
the turbine.  

Failure criteria development and pass/fail judgments shall 
necessarily be the responsibility of the Terry Corporation.
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3.4 Seismic Tests 

The seismic results are shown in the included plots. The test 
response spectrum (TRS) is plotted for each test run and for each 
axis. In addition, the response accelerometer data were analyzed 
and plotted for the 3.15 Hz sine beat conditions for the OBE test
ing and for the 4 Hz sine beat conditions in the SSE level tests.  

These data are also presented in the included plots. Note that 
the response accelerometer plots are all plotted with a 2% damping 
factor and that the zero period amplitudes (peak response at each 

accelerometer location) in many cases is indeterminate due to.  
acceleration content at and above 100 Hz. The ZPA cannot be 
read off the strip chart information since the galvanometers 
become less sensitive above 60 Hz. The response plots are 

therefore of reduced utility since the actual damping of each 
device was not known.  

The table response spectrum (TRS) met or exceeded the required 

response spectrum (RRS) at all the frequency points except two 

very low frequency points; namely, for the SSE test at 1.0 and 

1.25 Hz. Machine stroke limitations prevented reaching levels 
at those two points.  

As described in the Notices of Deviations attached, the TRS ZPA's 
were, in some cases, higher than the specified limits in order to 

envelop the RES as much as possible with a purely random waveform.  

The OBE test consisted of seven separate test runs: i.e., one 
each for sine beats at 1.00, 1.25, 1.65, 2.0, 2.5, 3.15, and 4.0 
Hz frequencies. One more frequency, 5.0 Hz, was necessary for 
the SSE testing.  

With regard to specimen resonance frequencies, Table II, Page 9, 
has been prepared showing resonance frequencies and acceleration 
levels for each axis and accelerometer.  

The highest recorded seismically generated strains on the throttle 

valve yolk were 700 microinches per inch for the Z-Y axes SSE test 
condition, and 900 microinches per inch for the X-Y axes SSE con
dition.
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TABLE II 

RESONANCE FREQUENCIES AND 
APPROXIMATE RESPONSE AMPLIFICATIONS 

(0.2g Peak Input) 

Frequency Amplitudes for the accelerometer number listed 

(Hz) 3 4 5 6 7 8 9 10 11 12 13 14 

Y Axis 

22 - 3.6 2.6 3.0 - 5.0 -

32 - 8.0 - 2.6 - - -

X Axis 

15 6.0 6.5 2.5 - -

23 5.2 -- 3.0 2.5 - - 2.5 -

34 - - - 2.5 - - -

Z Axis 

15 2.5 2.5 

21 2.5 2.5 - - - - - - - - -

27 - - - 9.3 - - - - 6.7 

NOTE: For this table, resonance frequencies are defined as those frequencies 

where one or more response accelerometers showed an amplification of 

2.5 or greater.
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Customer Job No.  

RECEIVING INSPECTION 

No. of Specimens Received: 

Record identification information exactly as it appears on the tag or specimen: 

Manufacturer 7 * " ~ E /~ 

Part Numbers .J&_71 

How does identification information appear: (name plate, tag, painted, imprinted, etc.) 

Serial Numbers:* 2 

Examination: Visual, for evidence of damage, poor workmanship, or other defects, and completeness of identification.  

Inspection Results: There was no visible evidence of damage to the specimens unless noted below.  

* If additional space is required for serial numbers, use an additional page, or reference first functional test data 

sheet (if applicable).  

Inspected By s 
Sheet No. 40of 

Annroved (".Z Date: 7/f 76 
W-614 
Q.C. Form Anproval
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Customer 7ERe Job No. =32 Page No. 18 

annel Identification: T/R L.Trk. No. & I Accel. No.  

sucer S/N /Apt __ Control , Response 

-ull Scale /52 -G Cal Voltage . . j. MVPK/ Ac0 G 
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Customer 7 EA'A'" Job No. .2&32 Page No. 19 

r'annel Identification: T/R 1 Trk. No. __Accel. No.  

* ucer S/N // VA3 Control 0, Response 

r Scale /400 G Cal Voltage rA..bo MVPK/ A g2 G 
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Customer rEee) -Job No. Page No. 20 

annel Identification: T/R 1 Trk. No. Accel. No.  

aducer S/N /_ _ Control , Response ( ) 

tll ScaIe /00 G Cal Voltage O O MVPK/ /Q G 

Mode Specimen S/N f ,ecc. 4V$4 
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Customer TE ' Job No. TA92- 2- Page No. 21 

Channel Identification: T/R 1 Trk. No. Accel. No.  

nsducer S/N /4/e Control Cx), Response 

A Scale /44 G Cal Voltage .- O MVPK/ AtoQ G 

Mode . dAr/AV -t Specimen S/N : Me~ec. /5; 
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Channel Identification: T/R / Trk. No. Accel. No.  

ucer S/N ,___ ___Control 0C, Response ( ) 

Li cle /4 G Cal Voltage 0. MVPK/ r0 G 

Mode A iA - Specimen S/N JE 6 '-R 
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Customer Job No. Page No. 23 

Channel Identification: T/R 1 Trk. No. Accel. No.  

nsducer S/N W____f ____Control , Response ( ) 

A Scale /40 G Cal Voltage .o MVPK/ A o G 

Mode AW&/~AV - Specimen S/N /W reE.  
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Customer rE &) Job No. X Page No. 24 

Channel Identification: T/R L Trk. No. / Accel. No.  

sducer S/N It/ /4 Control ), Response 

0A1 Scale -O G Cal Voltage -- .. $ MMVPK/ /Q G 

Mode A/AVdf Specimen S/N F 

Operator EH _P/N .5. )5P/ 
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Customer 7r2S "4ZA Job No. .. Page No. 25 

Channel Identification: T/R / .Trk. No. Accel. No.  

ransducer S/N / Control k), Response 

-ull Scale / G Cal Voltage (-O . MVPK/ AD0 G 

Mode / IXAtV Specimen S/N R / 

Operator IMftAA/ P/N 7- o:le /5V5 

Date 1'/ ZL24C Polarity Q .AMR) Axis of Test 
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Customer 77E C.02P. Job No. Page No. 26 

Channel Identification: T/R / Trk. No. Accel. No. L

*neducer S/N .&4 __ Control , Response( 

.i Scale / Q G Cal Voltage V MVPK/ 1.0 G 

Mode /AA' Specimen S/N F i * /*4FY 
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Channel Identification: T/R L.Trk. No. Accel. No. 2 

nsducer S/N '/1 4r Control , Response 

ull Scale / G Cal Voltage - .- . MVPK/ I. 0 G 
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Customer 7L'' 4OfP* -Job No. Page No. 28 

Channel Identification: T/R L .Trk. No. Accel. No.  

anoducer S/N _ _ _ _ Control (), Response 

.ll Scale Io G Cal Voltage -SWO MVPK/ -1.0 G 

Mode / I*Ae -- Specimen S/N eC AV7' 
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Customer MM ' dod^ (Job No. -' - -- Page No. ' 9 

Channel Identification: T/R 1 .Trk. No. Accel. No.  

oranaducer S/N Control , Response 

Full Scale / gOO G Cal Voltage - MVPK/ I. 0 G 

Mode A/MAAFY Specimen S/N Se R~ c ,."* 

Operator AdA/ P/N . 4ec. s 
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Customer 7 lf CoFP Job No. . X0. Page No. an 

annel Identification: T/R / Trk. No. Accel. No.  

ansducer S/N 4/ 4 Control , Response ( ) 
Full Scale / C G Cal Voltage - .. 0 MVPK/ /AD G 

Mode /WAR' Specimen S/N 5'4!5T 6AI% 

Operator 94A/ P/N -,Se Fc. /*s-, 
Date L .. Polarity .t Q X 4..PAMR) Axis of Test 
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Customer 7E'k C.*FR Job No. JZ-- Page No. 31 

Channel Identification: T/R / L Trk. No. Accel. No. 2= 

ransducer S/N //A9 Control , Response 

Full Scale / G Cal Voltage 6100 MVPK/ A. 0 G 

Mode /MARb. Specimen S/N AreX 4 Ec. ; 

Operator /4 A/.._.. P/N lffes . l 

Date .LF272 Polarity ± Q XTPAMR) Axis of Test_ 
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Customer LZ"K 42" Job No. & Page No. 32 

@ annel Identification: T/R / Trk. No. Accel. No.  

ansducer S/N // {/3 Control (X), Response 

Full Scale /0 .0G Cal Voltage -40 MVPK/ /,b G 

Mode 06*/AAAPw Specimen S/N 05e 4e44C 

Operator z// At -e*' P/N Iff A'F /Sv 

Date e 22 Polarity Q CZ2 34DAI) Axis of Test 

#/OR/JAI7 L RESPONSE SPECTRA JSE. 5.,0 Huy 67 oVW i4-)d 
/001o 2 3 4 567910 4 6 9 *24 * *7 6110 

to 

7 

6 

4 

2 

6 

3 

a2 I I l I 

VI I/ 1 I I I 1 

-4: 

1ZI"I 

S Ae 0 

1 0 

.g1.  

+S 

I~\2 10 FREQUENCY CPS 100 201000



WYLE LABORATORIES Report No. 08O38 

Customer 7E4.6" 60,0 Job No. Page No.  

hannel Identification: T/R I Trk. No. Accel. No.  
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Full Scale / G Cal Voltage DO MVPK/ /,a G 

Mode /1/AwArY Specimen S/N Z 6 /**'Si 
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Customer rAWK &MA Job No. . a. -. Page No. 34 

hannel Identification: T/R I Trk. No. 
Accel. No.  

ansducer S/N z//fr Control (0), Response 

Full Scale /0S G Cal Voltage 4@0 MVPK/ / , G 

Mode ,IRe/AfA3A5: Specimen S/N S9a Mc /AC 

Operator At A) P/N % Oe / 

Date An .0 - Polarity Q LC 'Af Axis of Test X*Y 
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Customer r7Z er - Job No. .E0 A 6.. Page No. 35 

,& nnel Identification: T/R Trk. No. Accel. No.  

W sducer S/N Control (M), Response 

Full Scale /OD G Cal Voltage S". 0 MVPK/ /O G 

Mode PW / A R Specimen S/N -2- A' 

Operator Ai e 44,) P/N o 'A7I, t,5,v.  

Dat Polarity O4- 2 Z DAMP.) Axis of Test_ ____ 
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Customer -7~.e 7*~ Job No. Page No. 36 

, Channel Identification: T/R ITrk. No. IAccel. No. _ _ _ _ _ _ _ 

. ransducer S/N Control 00), Response' 

Full Scale /0...Q G Cal Votg MP/ G 

Mode e'-K1A &S4f' Specimen S/N 05C, I AP 
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Customer 71"r 6oe Job No. #. Page No. 17 

Channel Identification: T/R / Trk. No. Accel. No.  

sducer S/N Control (I), Response 

_o Scale /4S G Cal Voltage .fAO MVPK/ / G 

Mode 0'IeA&! Specimen S/N . EA" 

Operator A&& # P/N X 

Date . Polarity Q CZ2, A4AI4 ) Axis of Test 
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/ o02 3 4 7 89 10 g 4 0 7 1 910 3 4 6 7 s o 

-- * 

E7 

II I 

SII TI 

- tiFN1 

- 44 

+ 
l i t 1,1 

I I l l J il I 

I I- 4 tq l . III I I i t 1 1 1 1 i t ll 

-4I 

ItI 

H) 44 

a4 

1 2 10 FRQ EC PS10210



WYLE LABORATORIES Report No. 58038 

Customer 7~2'C Job No. Pagen No.  

'hannel Identification: T/R / -Trk. No. /Accel. No. / 

® ansducer S/N Az" ~ Control 00', Response 

Full Scale G Cal Voltage S'4 MVPK/ 1,6 G 

Mode oIR&'AA?5e Specimen S/N :SgS X4eE- IAI.  
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Customer 7Ze4 f C Job No. FR~f - . Page No. 9 

Channel Identification: T/R / Trk. No. Accel. No.  

ansducer S/N // V/ Control (m), Response 

-ull Scale G Cal Voltage Ee MVPK/ G 

Mode R/1&Aekf Specimen S/N 6V RA AlsP 
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Customer Job No. 2 - ---- Page No. 10 

Channel Identification: T/R _ Trk. No. 2- Accel. No. 2 

ansducer S/N - Control (), Response 

Ull Scale / G Cal Voltage S0 MVPK/ A 0 G 

Mode /#A'MAeI Specimen S/N f5A fAf /4/i,/ 

Operator /H P/N 5ed fEC //A/P 
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Customer Lq-Q -Job No. SA &Page No. 41 

Cannel Identification: T/R -L..... Trk. No. 2Accel. No. 2.  

*ansducerS/N 46Control (X), Response 

?- ull Scale LOO. _G Cal Voltage .... 5M.VPK/ Q~~ 

Mode AE/Afu9I Specimen SIN _175v1 IA 

Operator P/N ' ec7IP 
Date Z: Polarity 4-. Q P22AMP.) Axis of Test 
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WYLE LABORATORIES Report No. 58038 

Customer 7 QR Y i Job No. X9O .a Page No.  ' hannel Identification: T/R / Trk. No. Accel. No. 2 

ansducer S/N /z Control ()) Response 
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Mode /AVARgg / Specimen S/N "C 10SP 
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Customer J7'~ o Jb No. . Page No 43 

Cannel Identification: T/R - / -Trk. No. _________ _Accel. No.' 2 

*ansducerS/N - Control (X), Response* 

ull Scale 415 C G Cal Voltage -0-0MVPK/ Q G 

Mode AW/Af&S9 1 / Specimen S/N .5954C: Z5Ce- Mll-59f 

operator A&E"bA P/N -146 Oe-IV-P 
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Customer 71'ZQR 409P -Job No. 5_pagPage No. 4 

Channel Identification: T/R / -Trk. No. 2.Accel. No. 2

*nsducer S/N . lx If Control W,') Response 

a.l Scale 1L C2 _G Cal Voltage M..... VPK/ / G 
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Channel Identification: T/R / Trk. No. 2- Accel. No. -2.  
*ransducer S/N Control W,) Resporise 
Full Scale 4150 G Cal Voltage ...... 5...MVPK/ A G 

Mode 01Lhd9A,0 Z... Specimen S/N -;r' O'--C IAV% 

Operator Al Xf 14 AN P/N AWSR 

Da1L~Z Poart .±... D (~? AMP.) Axis of Test 

PE 7 C LRESPONSE SPECTRA -SJA Al 
/ 10 2 3 5 b7089 10 2 .3 6 O6le1 2 3 4 16976a9 10 
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WYLE LABORATORIES Report No. 58018&.  

Customer 7A',RK 4;09F. -Job No. SARW Page No. AA 

Cannel Identification: T/R / Trk. No. 2 Accel. No. 2

)ndcrS/N A/Control (X), Response 

:ull Scale 4!56? ~&.G Cal Voltage M~.. VPK/ 40G 

Mode Ae'AJ91 Specimen S/N -AC ZEC

Operator w''lA P/N M& X.ek 1*' P 

Date. IF 7z ;P4, Polarity Q±... D ..? AMP~. Axis of Test 

JeER 14RLRESPONSE SPECTRA S3~ E 
11 o2 3 . 4 5 .6 769 910 3 4 6 6 01 0 1,11 4 I 0719 t0 
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WYLE LABORATORIES Report No. 58038 

Customer 7ZQRr Y OI9li- -Job No. .Page No. 47 

Cannel Identification: T/R / -Trk. No. 2.Accel. No. 2.  

insducer S/N Control (XResponse 

AI Scale /-"50 G Cal Voltage - .4" M VPK/ I I 

Mode PA'IAVA9 Specimen S/N 44,.1C YAlil 

Operator P/Nl '59-ll -51 

DatV.44/ 762... Polarity .±... ??P~P) Axis of Test_______ 

j1eR VC RL RESPONSE SPECTRA S.3 A 
2 3 4 5 * S 10 2 a 4 0 6 7 56 2 4 5 6 ?891 t 
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WYLE LABORATORIES Report No.  

Customer T er Job No. X14232 Page No. 48 

Channel Identification: T/R L . Trk. No. / Accel. No.  

nsducer S/N _Z1 Control (), Response ( 

iAlScale / -O G CalVoltage rQ MVPK/ / G 

Mode if Specimen S/N 5? 

Operator P/N * 

Date Polarity 4± Q A Axis of Test 

/v4eedWZV74. RESPONSE SPECTRA OU9 'A"V 47e OudYJ 
4 2 3 4 a 5 7 0 I 4 g g Igto 0 a 4 9 6 7 1 9 s0 
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WYLE LABORATORIES Report No. 58038 

Customer 7E"e ~ -Job No .. ~ L Page No. 49 

Channel Identification- T/R L.-Tric. No. /Accel. No.  

* ,gucer S/N - * Control C~.Response 

A~l Scale 001,0 G Cal Voltage :m 1.0K G

Mode 00ASIM~y Specimnen S/N EC/AJP 

Operator .5;!~ PoNgr

Date In Polarity a..±... .a Axis of Test 

b'A4e1Z0WrAL RESPONSE SPECTRA OVA e "' ' 
a 4 6 6 67 6110 8 4 S 6 1 0 9 tI S 4 6 476a61I 
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WYLE LABORATORIES R" rt No. 58038 

Customer 7EERf' Job No. Page No. 5n 

Channel Identification: T/R L Trk. No. Accel. No.  

insducer S/N //_ _ ____Control 0(), Response ( ) 

jl1 Scale / G Cal Voltag - MVPK/ /Q G 

Mode Specimen S/N ogis lw5/V 

Operator ACEHA/lV - P/N f69 

Date Polarity ± 0 Q Axis of Test 

1,AteuV7QL RESPONSE SPECTRA O OS .  
2 3 4 a 6 7 a 91 9 to g g g 4 6 6 7 a 9 10 
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WYLE LABORATORIES Report No. 58038 

Customer T Job No. Page No.  

' annel Identification: T/R 1 .Trk. No. / Accel. No.  

_sducer S/N /19 Control , Response 

Full Scale G Cal Voltage MVPK/ / G 

Mode Specimen S/N :cVv 

Operator A LAZA& - P/N 57 

Date Polarity Q Axis of Test 

b#/1oeiVa7) RESPONSE SPECTRA O S i' 
2 2 4 S 7 ** Ioa * 1 * * 9119 1 4 a 1eS 
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WYLIE LABORATORIES Report No. 53 

custome 7 Job No. ."a3t) Page No. A? 

annel Identification: T/R 1 .Trk. No. Accel. No.  

nsducer S/N // Control , Response 

Full Scale /04 G Cal Voltage 2 MVPK/ G 

Mode -- Specimen S/N i 5 

Operator P^'/N d .. P/ 

Date Polarity Q Axis of Test 

/#/4erzov7L RESPONSE SPECTRA CASS 
2 3 4 7 1 0 1 O 4 4 6 7 3 6 1 0t 
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WYLE LAtSRATORIES Report No.  

Customer 7 EX --. Job No. X1L03 2- Page No.  

nnel Identification: T/R 1 .Trk. No. Accel. No.  

-sducer S/N / Control , Response 

Full Scale /07 G Cal Voltage .f20 MVPK/ A0 G 

Mode Specimen S/N 

Operator AE//&A/V P/N 

Date - Polarity aAxis of Te N 

T I ~A ce. N......  

I R SC I UI I I .Spcimen./N / S 

2 a ~ *7611 I a I I I ? S~ .... 1 71 1 

1i 1 
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WYLE LABORATORIES Report No. f 

Customer E"J' Job No. Page No. 4 

annel Identification: T/R 1 .Trk. No. / Accel. No.  

,sducer S/N Control Cx'), Respons 

full Scale / 4 G Cal Voltage 0. ."i MVPK/ l'Q G 

Mode - Specimen S/N - P-

Operator P/N . ff /2V4s P 

Date Polarity . Axis of Test eY 

/4e1a4w)9L RESPONSE SPECTRA OfasS 

2 , 4 6766 0 . * * * *1 11* 4 67 1010 
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WYLE LABORATORIES Report No. 58038 

Customer 7-2R -. Job No. . Page No. 55 

0 Channel Identification: T/R . Trk. No. Accel. No..  

7ranaducer S/N / ' 4& Control C(), Response ( ) 

Full Scale /00 G Cal Voltage ... O 0 MVPK/ AQ G 

Mode Specimen S/N KELysP 

Operator J(EYA/V P/N r 6l el* "r= 

Date Polarity Q .2 Axis of Test 

/#1e/Iand)fA RESPONSE SPECTRA OFS 
a0 4 5 11 7110 1 I 7 a 4 7 67501a 
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WYLE LABORATORIES Report No. 583 

Customer -~'Job No. ~.~23L.Page No. 56 

n1e Identification: T/R ..L.- Trk. No. /Accel. No.  

W sdcar S/N / ?Control ~,Response 

t-uli scale /00 -G Cal Voltage _rA.....Q... MVPK/ A.a G 

Mode j~t~~~.Specimen S/N 1AUP 

Operator 1CdE&IV P/N kE ef-.IC _--74f5

Date Polarity 4-.... Q ... EAxis of Testan 

M~IC00WILQA RESPONSE SPECTRA Offi 0e AR 

1& 2 4 4 7 4 si i 10 4 6 '1 57 16 i 1 4 7 675310 10 
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WYLE LABORATORIES Report No. 58038 

Customer MW? ".V. Job No. fd Page No. 57 

Channel Identification: T/R L .Trk. No. Accel. No. 2 

ranaducer S/N / ( g Control , Response ( ) 

Full Scale ZQQ G Cal Voltage .6-@ MVPK/ A Q G 

Mode 1M/MA X' Specimen S/N A EPC /A/SP 

Operator A;PN .ser AA PC. /w 

Date ZZ Polarity Q SAMP) Axis of Test  

kV rlS C-4 RESPONSE SPECTRA 084 '7e ia' C od9 ) 
2 3 4 5 6 7 a 9 IG g 4 6 $ g $ 1 1 4 6S a 9 I0 
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WYLE LABORATORIES Report No. 58038 

Customer ZW"? CP. Job No. La L. Page No. 58 

annel Identification: T/R L .Trk. No. Accel. No. A 

W 3naducer S/N Control ), Response ( 

Full Scale ZOO G Cal Voltage i60 MVPK/ /e 0 G 

Mode P*/MARV. Specimen S/N Sr -e /A/SP 

Operator P/N 56e RE' /rp 

Date Polarity ± * AMR) Axis of Test _L 

ke r,04. RESPONSE SPECTRA oat E- ? , 
9a 2 3 4 5 4 7 e6 10 3 4 6 1 7 SS 91e 9 4 6 6 7 as toI 
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WYLE LABORATORIES 
Report No. 58038 

Customer 7-Et .- CO-A Job No. Page No. 59 

Channel Identification: T/R / Trk. No. Accel. No.  

ranaducer S/N -ff C Control (), Response 

Full Scale G Cal Voltage -6100 MVPK/ /, O G 

Mode MIMAA- - Specimen S/N ;r fac /#fP 

Operator *AJ P/N r /C /AsP 

Date '0/ L2A Polarity a Q X70AMR) Axis of Test 

VB&ATIC4L. RESPONSE SPECTRA 0at 
/019 2 3 4 9 g 1 gt I 4 a 1 t O a 4 5 6 T a 9 10 

.. .. . .  
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WYLE LABORATORIES Report No. 58038 

Customer '? OPP Job No. "0 Page No. A0 

Channel Identification: T/R / Trk. No. Accel. No. .  

*w ranoducer S/N /14 Control 00, Response ( 

ull Scale / G Cal Voltage -4-& MVPK/ fQ G 

Mode A/AMV Specimen S/N Z-Z' ell 5AISr 

Operator P/N Al P/N Il 

Date Polarity Q ..4PAMR) Axis of Test 1 "

V247/C.94. RESPONSE SPECTRA A8D <* 'I 
fe t 2 3 4 ya o 4 6 7 1 91 f 4 6 1 51010 
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WYLE LABORATORIES Report No. 5808 

Customer 7Job No. Page No._ _ _ 

Channel Identification: T/R / .Trk. No. 2 Accel. No. A

ransducer S/N __6 Control 00, Response 

Full Scale ',00 G Cal Voltage -@(P MVPK/ Ir 0 G 

Mode Pi/MAMV Specimen S/N R46C ,'AI5P 

Operator M4ZAHA/ P/N l eC 

Date A LZ74 Polarity Q PAMR) Axis of Test 

VATI C44 RESPONSE SPECTRA OAC YR 
2 3 4 S a 7 910 8 4 & 1 a to I a 4 1 7 9 9 10 
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WYLE LABORATORIES Report No.  

Customer 7 60", Job No. ZU .. Page No. 62 

Channel Identification: T/R L.Trk. No. Accel. No.  

anducer S/N Control ,Response 

rull Scale G Cal Voltage -C C MVPK/ 1.0 G 

Mode PN/MA'A Specimen S/N < 9-vc IArsP 

Operator M4/fA/ P/N 56f 'er? IWOP 

Date ZL.. Polarity (Q .(4%..PAMR) Axis of rest 
Vsanct... RESPONSE SPECTRA eat 1o 1 

193 3 4 a 6 7 a 9 10 g a 4 a 8 789t 4 6 7 1 9 10 t 
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WYLE LABORATORIES Report No. ;ali 

Customier ZEXR? 40 ZA Job No. Page No. 63 

annel Identification: T/R L Trk. No. Accel. No.  

naducer S/N ' It Control , Response 

v-ull Scale /40 & G Cal Voltage 0 MVPK/ tO 

Mode JO/WW/ At Specimen S/N 1 A-ejC /t5 

Operator &#A/ P/N 5T Ar-C / P/SP 

Date Polarity . Q (33 AMR) Axis of Test L 

tVsAr/C.4L. RESPONSE SPECTRA BEL /9 & 
gDIC 2 3 4 6 7 9 9 1* 3 4 6 6 1 6 1 I 1 
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WYLE LABORATORIES Report No. 58i38 

Customer W 4O2' -Job No. XW Page No. 44 

anneI Identification: T/R / Trk. No. Accel. No.  

W sducer S/N // Control QC), Response 

aI Scale / Q G Cal Voltage -5OO MVPK/ AD 0 G 

Mode Plf/MAMV Specimen S/N 565 ,EEC /VSF 

Operator NA/ PN -56 Cf /4t5P 

Date Polarity Q Q 41 AMR) Axis of Test 

V64fiC094- RESPONSE SPECTRA oat 
2 3 4 6 76 a gg 3 a 4 g7 a 1is 3 4 67 10 
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WYLE LABORATORIES Report No. 58038 

Customer 7W P- COP. Job No. --. Page No.  

Channel Identification: T/R / Trk. No. Accel. No.  

ransducer S/N / ( ( 8 Control ), Response ( 

-ull Scale G Cal Voltage .. D . MVPK/ AD G 

Mode i/MARV Specimen S/N < ' / 5i 

Operator MAI P/N * 

Date Polarity Q 4 PAMR) Axis of Test 

VBI-,7/C 94 RESPONSE SPECTRA 084 Co7-0 
4 4 a 6 7 * 10 2 8 4 0 S a * 0 
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WYLE LABORATORIES Report No. 58038 

Customer vee & A Job No. Page No. 'A 

annel Identification: T/R / Trk. No. Accel. No.  

ansducer S/N _ _ _/_/ 3 Control (X), Response 

rull Scale -0 -- G Cal Voltage - ## MVPK/ 66 & G 

Mode ,WAVAft Specimen S/N ^10-'25C r 

Operator rA& A) P/N -16 C, tPfg 9 

DaePolarity Q 2tZ.7. 4 ) Axis of Test I 

tYORZ/ OA/7 4. RESPONSE SPECTRA ASSL 2A Ao-e 
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WYLE LABORATORIES Report No. '8038 

Customer ke2, Cato -Job No. Page No. 67 

Channel Identification: T/R / Trk. No. . Accel. No. / 

. ransducer S/N Jy'Control (X), Response 

full Scale 1010- Cal Voltage -4',.... MVPK/ /, ' G 

Mode RI&,AeKP Specimen S/N A-drd APZe=. e~,,Y 

Operator AfAl 4kL P /N f'A4' o!c/V' 

D ePolarity 0.±. .Z2 iAF' Axis of Test 

41RZOM RESPONSE SPECTRA J5S2- /Sr R14 A5&' 
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WYLE LABORATORIES Report No. 58038 

Customer 74MEY 44A&_ Job No. .APage No.  

Channel Identification: T/R / Trk. No. / Accel. No.  

ansducer S/N / e # Control (), Response 

ull Scale / OQ G Cal Voltage 0@.7 MVPK/ 46 G 

Mode PR / A9AE'Y' Specimen S/N *" e t //.r/P 

Operator PN /// P/N F 

Date Polarity I- Q .CZE b.QMF!) Axis of Test 

OIe/OAr1W7" L. RESPONSE SPECTRA 3SE.  
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WYLE LABORATORIES Report No. 58038 

Customer r F 6440 Job No. Page No. 69 

*annel Identification: T/R _ _ Trk. No. Accel. No.  

,isducer S/N Control (X), Response 

rull Scale /Z921OD G Cal Voltage .. &&.. MVPK/ 46 G 

Mode -0QI1AfA&V Specimen S/N 56dZ .'"e.7 4' 

Operator P/N A* 74's.  

Date Z Polarity Q CZ LZ 4 8fP) Axis of Test 

aOROA/v7X 4. RESPONSE SPECTRA JS5A g 
/010 1 2 3 G 7 a71910 2 a 9 751 19 4 S 6,7 9 10 t 
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WYLE LABORATORIES Report No. 58038 

Customer 7TAWe 60"- Job No. Page No. 70 

*annel Identification: T/R Trk. No. Accel. No.  

'sducer S/N // 9 Control ()X), Response ( 

rull Scale /0 eD G Cal Voltage .. 0 MVPK/ /, G 

Mode "WI&ACK- Specimen S/N 5' e C. /4' 

Operator Aa ISAAA) P/N 6 5 E . /1Sfi? 

Datef /tZ24 Polarity O CZ DAMP) Axis of Test 

AfO/RGM7" L RESPONSE SPECTRA JSE. W.  
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WYLE LABORATORIES Report No. 5 803 8 

Cu stomer 7f.2R4 COA' Job No.P a g ePag No. 71 

annel Identification: T/R / -Trk. No. _ __________Accel. No. / 

isducer S/N ____/____. ______ Control 00, epos 

ul Scale ZQ1 Cal Votg VK /& G 

Mode IAASpecimen S/N -is 7C/A/.~rP 

Operator #'6*-*Ad0L.. P/N -'56 II /V5' 

DaeKIE24 Polarity D...4. Af P.C.2r -~) Axis of Test________ 

4qoCZ0rr L RESPONSE SPECTRA ASE. 2oA 
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WYLE LABORATORIES Report No. 9 9 

Customer 7Z2f 4:210' -Job No. Page No. 77 

~hannel Identification: T/R / - Trk. No. Accel. No. / 

Wansducer S/N / 'Control 00,. Response 

Full Scale .JLOQ..0 G Cal Votage~ CPQ. VPK/ 46 G 

Mode ~/ AP'Specimen S/N Age' Allvs/~p 
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WYLE LABORATORIES Report No. 58038 

Customer 7-$ Job No. Page No. 73 

Channel Identification: T/R / Trk. No. Accel. No.  

nsducer S/N / 7 Control (0), Response 

:ull Scale / 0 G Cal Voltage CO@ __MVPK/ 4G 

Mode QR/ APy Specimen S/N $1 5 Q C /'V'5 
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Dated4-Z IW 6 Polarity 0 Z * b4MA.) Axis of Test 2 
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WYLE LABORATORIES Report No. ___a_01_A 

Customer -~YCR~ Job No. MaaPage No. 74 'Channel Identification: T/R / -Trk. No. IAccel. No. / 
-asucer S/N _____________ Control (X9), Response 

Full Scale G Cal Voltage X&O MVPK/ 668 

Mode ARIMAFY'f Specimen S/N 6 

Operator 0"EA&&2 P/N C e c/*5 
Date 12 ,Polarity 0-.. 0 £Z 4A(fF.) Axis of Test 
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WYLE LABORATORIES Report No. 58038 

Customer 7 Job No. -Page No. 75 . annel Identification: T/R / Trk. No. Accel. No. 2.  

'Isducer S/N limit Control (), Response 

rull Scale /60 -G Cal Voltage - MVPK/ 66 G 

Mode Af AA9/ Specimen S/N 5C RE< /As 

Operator MMA ) P/N -X' /MS9P 

Date -- Polarity .. ±.. .Q CSDAMP.) Axis of Test 
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WYLE LABORATORIES Report No. 58038 

Customer -Job No. Page No. 7 

hnnei Identification: T/R It Trk. No. 2.Accel. No. 2.  

~sducer S/N - . tControl ('.ResponseY 

.al Scale 1,1150 G Cal Voltage MVK /,Q G 

Mode AIMZSpecimen S/N "P CJJ/ 

Operator A~Z~L.P/N X-E- 'C. /&#Yt 

Date// -Z(r- -Polarity 4-- Q (22V.AMP.) Axis of Test Zr 
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WYLE LABORATORIES Report NO. 5 

Customer .7 R r -Job No. Af Page No.7 

hannel Identification: T/R / Trk. No. 2- Accel. No. 2 

nsducer S/N // Control ()Response 
r ull Scale / % _G Cal Voltage YOO MVPK/ 6 6 G 

Mode Al/M,# V' Specimen S/N .3 / "' '&A 

Operator 44 9 P/N I4 'E C . 1 1, 

Dat 64L2g Polarity . Q ... DAMP.) Axis of Test 2E)" 
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WYLE LABORATORIES Report No. -R&u3n 

Customer iQR Y " R Job No. -Page No. 7 

Channel Identification: T/R / Trk. No. 2 Accel. No. 2.  

* ansducer S/N ZZI L Control ()), Response 

Ill Scale / G Cal Voltage 5. M MVPK/ / G 

Mode A y # 9e' Specimen S/N -* A . AI$ 

Operator &jj E /)oA) P/N 5 Re. /f 

Date ve Polarity I O Axis of Test 
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WYLE LABORATORIES Report No. 58038 

Customer 7 Y 4 Job No. Page No. 79 

hannel Identification: T/R / Trk. No. Accel. No. 2 

.sducer S/N /. .kControl (X), Response 

--jil Scale / G Cal Voltage 5 MVPK/ v G 

Mode P#/AVAI# / Specimen S/N M 1eC. /^5p 

Operator A44 0 P/N IA< S ;*.'s 

Date Polarity Q 1,2-3DAM P. Axis of Test 
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WYLE LABORATORIES Report No. 58038 

Customer 1"~~ e00P Job No. SA EPage No. 8 

Cannel Identification: T/R / -Trk. No. 2.Accel. No. 2.  

*.sducer S/N Control W,) Response 

ull Scale Zd - Cal Voltage 5,00 .. VPK/ A0G 

Mode IICY&AfUIZ Specimen S/N C'6 S 

Operator A~.~~LP/ N 6AE9 C '4S 

Date4LZ L27dy - Polarity .. ±.. a DiAMRP) Axis of Test f 
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WYLE LABORATORIES Report No. '58038 

customner 7eR Y CORR, Job No. Xj21 Page No. 81 'Channel Identification: T/R / Trk. No. 2.Accel. No. 2.  

ansducer S/N 11fControl 00,. Response 

ull Scale .l 2 -G Cal Voltage- MVPK/ G 

Mode A2&f9V Specimen S/N 64#l-s 

Operator _____f_ 
P/N Y~S~'/# 

Datet4 Z2X- Polarity D .iAMP.) Axis of Test_ ____ 
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WYLE LABORATORIES Report No. U0p32 

Customer IIRY "E Job No. XP,9Page No. 8 

Channel Identification: T/R / Trk. No. 2.Accel. No. 2.  

. ransducer S/N -Control 00,. Response, 

Full Scale 650 .2OG Cal Voltage 5,0 ,MVPK/ . G 

Mode RMI&ApM9Z Specimen S/N !! lef-: /ff5/

Operator P/N ~~c '' 

Dat ZL2 7/& - Polarity .± 4 eAIP) Axis of Test ______ 
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WYLE LABOR .ATORIES Report No. 58038 

Cstomer 77EQR y ~& - Job No. 54 *'A Page No. 83 

'§ annel Identification: T /R /T rk. N o. _ _ _ _ _ _ _ _ _ __A ccel. N o. 2 .  

-ndcrS/N 8z , Control (XResponse4 

.r-ull Scale 620O G Cal Voltage MV.M PK/ 4 ,Q G 

Mode A'/AVA9J/- Specimen S/N ' .55 i/V Y# 

Operator P/N SZE4 1?6E'cz. 1&fS 

Dae)l ;( Polarity (2±. Q 2 D..~,AMP.) Axis of Test i~ 
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WYLE LABORATORIES Report No. 58038 

custome ( -0 eL JD- Job No. GA -A Page No. 94 

hannel Identification: T/R / Trk. No. Accel. No. 3 

ansducer S/N 57 7 Control ( ), Response 

Full Scale G Cal Volta -20 0 . MVPK/ /_G 

Mode 0 -- O ie Specimen S/N 5 4 2I 

Operator P/N 92A.. 4

Date Polarity Q Axis of Test 

RESPONSE SPECTRAdL 3./rW1& 
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WYLE LABORATORIES Report No. M M 

Customer 1 AeA .b' Ca 44- Job No. $ Page No. gr 

Channel Identification: T/R _ _ _ Trk. No. Accel. No.  

ransducer S/N 0.0^ Control ( ), Response (p) 

Full Scale Z00 G Cal Voltage ZE Oeh MVPK/ __G 

Mode Specimen S/N - -4 

Operator of I P/N 5Jr M4 

Date Polarity Q Axis of Test 
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WYLE LABORATORIES Report No. 58038 

Customer r? el &e Ca it Job No. CR er r- Page No. 86 

Channel Identification: T/R / Trk. No. Accel. No.  

sducer S/N 9-7 Control ( ),Response 

il Scale G Cal Voltage o in MVPK/_ J G 

Mode Specimen S/N S ) 

Operator fP/N
Date -2- 2 Polarity Axis of Test 
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WYLE LABORATORIES Report No. _____*_ 

Customer 77 1A M C0 RC Job No. Q Page No. 87 

Channel Identification: T/R / Trk. No. Accel. No.  

nsducer S/N X0 7 Control ( ),Respon 

ill Scale e G Cal Voltage - MVPK/ 

Mode Specimen S/NLGgGE 

Operator P/N 

Date ?-Polarity a Axis of Test 

RESPONSE SPECTRA 0140 1-,,4.  
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WYLE LABORATORIES Report No. 58038 

Customer A *AA Job No. t Page No. 88 

hannel Identification: T/R / Trk. No. 2 
Accel. No.  E nsducer S/N - - / Control ( ), 

rull Scale / o G Cal Voltage m.0 .-.... MVPK/ lot 

Mode iSpecimen S/N SEC A A 

Operator P / N 

Date '2 4CPPolarity agQ Axis of Tes 
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WYLE LABORATORIES Report No. 58038 

Customer A Jy ( JC A- Job No. 15:0A S! Page No. 89 

* .;annel Identification: T/R / Trk. No. Accel. No.  

W nsducer S/N /4 Control ( ), Response PC) 

Full Scale G Cal Voltage ce MVPK/ / G 

Mode Av #9/w a / Specimen S/N * 

Operator ofU P/N SC A 

Date Polarity Q Axis of Test 

RESPONSE SPECTRA /15 W / 
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WYLE LABORATORIES Report No. 58038 

Customerner/ it w Ca g A- Job No. a4- 3R Page No. 90 

6 annel Identification: T/R / Trk. No. __Accel. 
No.  

W asducer S/N /, 7/ Control ( ), Response LM 

Full Scale Zd4.G Cal Voltage ,de 0 MVPK/ / _G 

Mode J VAA t/ Specimen S/N S-E APEC.  

Operator y P/N ovx At 

Date * Polarity Q Axis of Test 

RESPONSE SPECTRA O b * 
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WYLE LABORATORIES Report No. 58038 

Customer ^4-9/- CwAo Job No. C5ea Page No. 91 

hannel Identification: T/R / Trk. No. /_ _ _ _Accel. No. 

W ansducer S/N / .1 Control ( ), Response 

Full Scale -G. Cal Voltage MVPK/ __G 

Mode Specimen S/N 5 t = .  
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Date Polarity Q Axis of Test 
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WYLE LABORATORIES Report No. 58038 

Customer-CaA - Job No. 2Page No.  

* annel Identification: T/R / Trk. No. Accel. No.  

asducer S/N / X #- Control ( ),Response 

rull Scale /,.Z G Cal Voltage 4 an a MVPK/ 

Mode Specimen S/N 4 Ae =9 

Operator P/N E- =Ay

Date Polarity Q Axis of Test 
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WYLE LABORATORIES Report No. 58038 

Customer d. V C 4 Z Job No. C'ng 40 Page No. 93 

nnel Identification: T/R / .Trk. No. Accel. No.  

sducer S/N /<lle 0 Control ( ), Response (a) 

Full Scale 4 0 G Cal Voltage =Cn _MVPK/_/_ G 

Mode AttiA vl Specimen S/N A 

Operator )= P/N 95 

Date 7CL - Polarity Q Axis of Test 

RESPONSE SPECTRA Q-0 ;0- 1 
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WYLE LABORATORIES Report No. 5v03 

.Customer_.9k/ C- Job No. 5goa -3 Page No. 'U 

*6 hannel Identification: T/R X Trk. No. __Accel. No.  

ansducer S/N 79 -e1 Control ( ), Response 

Full Scale G Cal Voltage 0 MVPK/ __G 

Mode L4.0/ Specimen S/N f'F 

Operator P/N SE A* 
Date Polarity Q Axis of Test 

RESPONSE SPECTRA 4WO 
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WYLE LABORATORIES Report No. 5&01 

Customer / e 1, Job No. s Page No.  

Channel Identification: T/R I/ Trk. No. Accel. No.  

nsducer S/N / 77 Control ( ),Response 

i-ull Scale --;67- G Cal Voltage 'a01 MVPK/ G 

Mode Specimen S/N 

Operator Z;;!f P/N 2 

Date 7 Polarity Q A Axis of Test 
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WYLE LABORATORIES Report No.  

Customer =, Ef . Job No. Page NO.  

annel Identification: T/R /Z Trk. No. Accel. No.  

.W nsducer S/N ,0 Control ( ),Response (I 

Full Scale Z4 3 G Cal Voltage a MVPK/ G 

Mode Specimen S/N 

Operator - I P/N 
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WYLE LABORATORIES Report No.  

Customer !fa .e A9 * Job No. 2 Page No.  

Channel Identification: T/R . Trk. No. Accel. No.  

nsducer S/N 7, Control ( ),Response 

Full Scale ,G Cal Voltage MVPK/ G 

Mode Specimen S/N 

Operator P/N 4 
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WYLE LABORATORIES Report No.  

Customer tl C!2O Job No. Page No. 98 

Channel Identification: T/R / Trk. No. _______No.  

nsducer S/N 7 Control ( ),Response ) 

Full Scale G Cal Volage MVPK/ G 

Mode 4Specimen S/N 
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WYLE LABORATORIES Report No. 58038 

Customer - Job No. C2 3 Page No.  

Channel Identification: T/R Trk. No. 7 Accel. No.  

nsducer S/N // Control (Response () 

.u"l Scale ZJ 0 -G Cal Voltage MVPK/ G 
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Operator P/N 
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WYLE LABORATORIES Report No. 58038 

Customer pl? st Coe p. Job.No. 6 Page No. 100 

annel Identification: T/R L.Trk. No. Accal. No.  

nsducer S/N Control ( ),Response 
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EOUIPMENT MANUFACTURER NO. RANGE NO. LAST DUE ACCY.  
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SPECIMEN r s JOB NO. Ys n 

CUSTOMER 7169-4y Co4 DATE l- W 

PART NO. o 't TEST BY 

S/N JEM 'ge -, WITNESS 

WYLE LABORATORIES TEST: 5"If df^ 

MODEL WYLE CALIBRATION 
EQUIPMENT MANUFACTURER NO. RANGE NO. LAST DUE ACCY.  
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SPECIMEN ' " ' _ _JOB NO.  

CUSTOMER r44y*' 00 DATE 

PART NO. Lf-# 6FCr fus TEST BY 

S/N FsF Zffc rAAi WITNESS 

WyLE LABONATORIeS TEST: SE/f"*/ J4#44 

MODEL WYLE CALIBRATION 
EQUIPMENT MANUFACTURER NO. RANGE NO. LAST DUE ACCY.  
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SPECIMEN - -r r JOB NO.  

CUSTOMER -frYC.4P - DATE V- 

PART NO. f 4c5 .ZeF TEST BY 

S/N Z6 A&r J5sp WITNESS 

WVLE LABORATORIES TEST: !"Ad'" 

MODEL WYLE CALIBRATION 
EQUIPMENT MANUFACTURER NO. RANGE NO. LAST DUE ACCY.  
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TYPICAL X-Y AXES SETUP
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PHOTOGRAPH 15 

INLET NOZZLE LOAD CYLINDER SETUP
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FAILED HIGH AND LOW PRESSURE 
LEAKOFF PIPES, AND DOWEL PIN 
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PHOTOGRAPH 17 

LEAKOFF PIPE FAILURE (Detail) 
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DOWEL PIN FAILURE LOCATION 
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NOTICE OF DEVIATION -5*N ND 58038 

Oo WP72954 

LA001RATOU 
OATS .9 April 1976 

OVT. coNT. NO'_-

To. The Terry Steam Turbine Co.  

ATTN* - K. G. Fahrback 

PART NAME GS-2 Turbine 

PAT NO 38171-A mAL N E51-C002 

TEST. Seismic 

. MeICAnION Wyle Test Plan NDS761014 FAuA1WH N 3.3 
(4 March 1976) 

NOTIFICATION MADE TO, John Jenkins was - OAS 

DATE 8 April 1976 -. W. Franz VI Verbal 

SPECIFICATION REQUIREMENTS: 

TRS ZPA not to exceed 3.0 times the RRS ZPA.  

DESCRIPTION OF DEVIATION: 

TRS ZPA's were in some cases as high as four times 

the KRS ZPA's for the Z-Y axes plane, particularly 
for the SSE tests.  

Calibration and TRS plots (Z-Y axes) were 
reviewed by Terry and GEpersonnel and their 

SPECIMEN DISPOSITION consent to continue testing was given.  

COMMENTS . RECOMMENDATIONS: 

TEST WITNESSIJohn Jenkins .ESa mGINUE 
MISTRIBUTION: Jim Kelso . anz 

ORIGINAL: OUALITY CONTROL MPRESENTING Terry, GE ' 4PI 
131 COPIES: CUSTOMER 

e01 o 
I COPY: JOS CONTROL v 
I COPY: WHITE FOLDER 
I COPY: GREEN FOLDER QUALITY CONTRO 
I COPY: CONTRACTS x.S(life eseman 

I -1 COPIES: DCAS - QAR 
WL.- 109A QC Form Approaly



TEuao,a58038 pAN 1 5 3 

NOTICE OF DEVIATION - O No Nn 8n 
noo No 7 

usoIRAvess DATa 9 Apr 4 1 1976 
GovT. cow, " 

TO-. The Terry Steam Turbine Co.  

ATTN. K. G. Fahrback 

PART NAMF GS-2 Turbine 

PART NO 38171-A ImAL NO- E51-002 

.TEST

sPeCIs4CATION Wyle Teat Pla ND1S 761014 ASAGEAPH u -

(4 March 1976) 
NOTIFICATION MADE TO- I70hn Tnki n -u m an -

DATE A April 197A M y Wrn"r wA Yrhl 

SPECIFICATION REQUIREMENTS: 

The specimen will be examined for possible damage 
following each phase of testing and at other 
appropriate times.  

DESCRIPTION OF DEVIATION: 

The "trip and throttle" valve unlatched (closed) 
during the 2.5 Hz, 3.15 Hz, and 4 Hz sine beat 
OBE runs in the Z-Y test plane.  

The latch spring was replaced and the 2.5 and 3.15 
Hz test runs were repeated per customer direction.  

SPECIMEN DISPOSITON Th valpv furncItioned perfectly.  

COMMENTS - RECOMMENDATIONS: 

TEST WITNESS. John Jenkins EST..a..sy mniuss 
DISTRIsUTION: Jim Kelso W. z 

W ORIGINAL: OUALITY CONTROL 1.uaNING Ter-DCE'EPT. __________ 

'3P$s #~n""* psssme Terry. GE an...n (3) 1COPIES: CUSTOMER 
I COPY: JOS CONTROL Anderson 
I COPY: WHITE FOLDER Q 
I COPY: GREEN FOLDER QUALITY CONTR-' 
I COPY: CONTRACTS A. Heeseman 

I-) COPIES: DCAS - OAR 

WL. 109A QC Form ApprovalI



TESQ UM D "58O38 . Ag 1 5 4 

NOTICE OF DEVIATION w Jo N* 58038 

ONOP 72954 

DAtI 19 April 1976 

OWT. CONIt No 

TO- 'h Torry St-2- Turblane CGo 

ATN P b 

PART NAME C' 2 Turbino 

PART NO 09171 tKIIAL NO bsi G91 

TFST- 9 amic 

nP.esmeAnO. Wyle Test Plan NDS 761014 FAse.PI4N 

(4 March 1976) 
NOTIFICATION MADE TO. John Jenkins et 9A A -

8 April 1976 -m W. Franz VIA Verbal 

SPECIFICATION REQUIREMENTS% 

The specimen will be examined for possible damage 
following each phase of testing and at other 
appropriate times.  

DESCRIPTION OF DEVIATION: 

Bolts on the bearing pedestals on each side loosened 
repeatedly after each SSE test run the the Z-Y axis 
plane. On the 5 Hz run, a shim on one pedestal 
moved partially out from its original position.  

This revised Notice of Deviation supersedes NOD No. 3 
issued on 9 April 1976.  

Bolts were checked between runs, 
SPECIMEN oISPOSITIN anid usting Ininued normally 

COMMENTS - RECOMMENDATIONSs 

TEST WITNESS. John Jenkins TEST ENoJm s 
STRIBTION:Jim esorz 

ORIGINAL: OUALITY CONTOL asumo Terry, GE MANAa7 

(3) COPIES: CUSTOMER /ern 
I COPY: JOB CONTROL Anderson 
I COPY: WHITE FOLDER QUALITY COnfn 
I COPY: GREEN FOLDER 
I COPY: CO4TRACT I A. Heeseman 

1-) COPIES: DCAS - OAR 

WL- 109A QC Form AerovalAiLm



TIM? REPORT No -5-038 PGS155 

NOTICE OF DEVIATION -WYL,. ND 58038 
NOD No 4 Rpvised 

PONo WP 72954 
LAmm1AIuma DATE 14 April 1976 

GoVI. CON?. NO -

TO. The Terry Steam Turbine Co.  

K. G. Fahrback 
ATW* 

PART NAME GS-2 Turbine 

38171-A E51-C002 
MAT NO IiIAl NO 

TEST- Seismic 

Wyle Test Plan NDS 761014 --
(4 March 1976) 

NOTIFICATION MADE TO, John Jenkins OAS 

nAm- 8 April 1976 by W. Franz Verbal 

SPECIFICATION REQUIREMENTS: 

Conduct five OBE tests per test axes plane 
(ten total).  

. DESCRIPTION OF DEVIATION: 

One OBE test per test axes plane was conducted per 
enstomer rpwinn or-nsau 'f-the fact that each 

OBE consisted of seven separate 30-second test runs 
and the lowest resonance frequency recorded was out 
of the sine beat frequency range (acceleration level 
was totally enveloped by the purely random input), 
the intent of IEEE 344 was met with a single OBE per 
test axes plane.  

This principle is described in detail in the attached 
document.  

This Notice of Deviation supersedes Notice of Deviation No. 4 dated 9 April 1976.  

Testing was carried out normally.  
SPECIMEN DISPOSITION 

COMMENTS - RECOMMENDATIONS: 

John Jenkins 
TEST WITNESS. TST ENGINEE 

ISTRIBUTION: Jim Kelso ra 

W ORIGINAL: QUALITY CONTROL RSP04TING Terry, GE 
I I COPIES: CUSTOMER MANAG 

3 COPY: JOB CONTROL erson 
I COPY: WHITE FOLDER 
I COPY: GREEN FOLDER ccT 
I COPY: CONTRACTS 

I ...LCOPIES: DCAS - QAR 
WLJ 1i09A QC Form Approval .



Test Rego tNNo. N89 38 Page No. 156 

-- - .NOD NO. 4 Revised 

__ ATTACHMENT 

April 8, 1976 

TO: Wayne Franz 

FROM: J. C. Kelso, General Electric 
J. S. Jenkins, Terry Steam Turbine 

SUBJECT: Modification of Seismic Test Plan, NDS-761014 

The seismic test plan defines the requirements for five OBE tests followed by 
one SSE test. The purpose of the five OBE tests is to demonstrate the capa

bility of the equipment when subjected to the accumulated effects of this more 

probable earthquake during the life of the equipment.  

Data taken and observations made during the resonance search portion of the 

test program indicated no natural frequencies below 6 Hz. Furthermore, cali

bration of the shake table indicates satisfaction of the required response 

spectra for the OBE above 5 Hz using only random excitation. Superimposed 
sine beats will be required below this frequency in order to satisfy the 
entire envelope of the required response-spectra.  

In accordance with Paragraph 6.6.3.4 of IEEE-344-1975, when random input 
motion does not satisfy the required response spectra, sine beats "should 

be superimposed to provide a composite excitation so that the test response 
spectra (TRS) equals or exceeds the entire required response spectra over 

a frequency range which includes the natural frequencies of the equipment 

up to 33 Hz". However, our seismic test specification and the seismic 

test plan commit to satisfying the entire required response spectra.  

In satisfying the above requirements for demonstrating the OBE test response 

spectra,only one test at each distinct sine beat frequency shall be required.  

Assuming that a minimum of five sine beats are required, these individual 

tests of superimposed sine beats at one-third octave intervals shall satisfy 
the requirements for the five OBE tests. If fewer sine beats are required, 
additional tests using pure random input motion shall be conducted in order 

to satisfy the criteria for five OBE tests.  

f- . C. Kelso- I .S. Jenkfis 
General Electric erry Ste bine



58038 15s7__ 

NOTICE OF DEVIATION Joe me m S80157 
MOONlO 5 

ONo- WP 72994 

LAOeAuus WuI 17 April 1976 

W 0oT. CNt. Mo -

TO. The Tor= rytaM Tutrbinp rn

m- FK C- Fahrhark 

PARNAMF G- TuArhUn 

PART NO R71-A asAL N.PR T'rAA 

TEST

SP.C.mAnOu Wvle Test Plan NDS 761014 PAAsnPsN NO__._ 

(4 March 1976) 
NOTIFICATION MAOs TO- Jnhn JPnkIn n--- - a 

DAIS 9 April 1976 w W. FrAn7 - VVIhAl 

SPECIFICATION REQUIREMENTS: 

TRS ZPA not to exceed 3.0 times the RRS ZPA.  

DESCRIPTION OF DEVIATION: 

The actual TRS ZPA's were higher in the X-Y test plan than the 
allowable 3X val.ti

TRS plots (X-Y axes) were reviewed by Terry and GE personnel 

SPECIMEN DISPOSITION and consent to continue testing was given.  

COMMENTS * RECOMMENDATIONS: 

* TEST WITNESS, John Jenkins JUT NINs.  

ISTRIBUTION: Jim Kelso W 
ORIGINAL: QUALITY CONTROL BARSETN Tery G g,. 4,4, r 

SCOPIES: CUSTOMER 
3 OPY:Jos CONTROL J Anderson 

I COPY: WITEI FOLDER 9JUYC~R 
ICOPY: GREN FOLDERQUALITY CONTA .  
I COPY: coNaAcTs A. Heeseman 

I -1 COPIES: DCAS - QAR 

WL- 109A QC Form Appro"IAi.



50T R3RT No158 

NOTICE OF DEVIATION -Y Je"a 6 
6 

PC WO WP72954 

LAS@IATIU DATIS 12 April 1976 

GOVrT. CONT. NO 

T. The TAY StrPm Turbine rn

ATTn- K. R, Fahrhark 

PART NAM GS-2 Turbine 

PART NO 38171-A meAL E51-C002 

TEST. Seismic! 

SP1IAw-m Ns Wyle Test Plan NDS 761014 FAIAON neO 3.3 

NOTIFICATION MADE TO* John J1nkins _. - -A 

DA 9 April 197 m W. Frn wA Verbal 

SPECIFICATION REQUIREMENTS: 
The specimen will be examined for possible damage 
following each phase of testing and at other 
appropriate times.  

DESCRIPTION OF DEVIATION: 

The high and low pressure leak-off pipes on the 
throttle control valve failed at their threaded 
junctions with the input flange during seismic 
testing in the X-Y axes plane.  

SPECIMEN DISPOSITIO Nor oneto-r 14 ractinao Iacting unc enAtinieA withuit 

the pipe sections.  
COMMENTS . RECOMMENDATIONS: 

TEST WITNESS, John Jenkins new En /t 
aISTRIauTION: Jim Kelsy W.  

SORGNL s OA5 CTAO RCONTROL RSPRSEN1TINo Terry. GE Ip.us s r
'3 1 COPY: JOS CONTROL Anderson 

I COPY: WHITE FOLDR 
I COPY: GREEN FOLDER QUALITY CONTRO 
I COPY: CONTRACTS A. Heeseman 

LI COPIES: DCAS - QAR 

WL- 109A QC Form Approval"



MTET O upoudo503 GL.- 159 
NOTICE OF DEVIATION -W **AJooe aoo 

IM o 7 Revised 
PO N WP72954 

LaAeTse oAm 19. Aoril 1976 
corT. ct. No 

rn-The TpTTY gtPm Tuirbine in, 

ann. 7 8. Fahbhark 

PART NAMF - Thrhn 

PAR NO 38171-A eMiNO E51-C002 

TFST. Seismic 

SPICwINCAn.O Wyle Test Plan NDS 761014 sARssmAP "o 3.3 
(4 March 1976) 

NOTIFICATION MADE TO ,Tnhn Jpnkinn was - O AR 

DAE 9 April 1976 W. Franz VIA Verbal 

SPECIFICATION REQUIREMENTSt 

The specimen will be examined for possible damage.  
following each phase of testing and at other 
appropriate times.  

DESCRIPTION OF DEVIATION: 

A dowel pin in the bearing pedestal (coupling side) 
base failed during seismic testing in the X-Y axes 
plane.  

This revised Notice of Deviation supersedes 
NOD No. 7 issued on 12 April 1976.  

Per customer directions, testing was continued without 

SPECIMEN DISPOSITION the dowel pin.  

COMMENTS *RECOMMENDATIONS 

TEST WTESS John enins~...s ENGINER 6~ 
DISTRIBUTION: Jim Kelso W.Fr z 

ORIGINAL: QUALITY CONTROL R&PRUINTING Terry, GE . =AZG _ _ _ 

I ) COPIES: CUSTOMtR AnderAoE 
3 I COPY: JOB CONTROL 

I COPY: WHITE FOLDER 
I COPY: GREEN FOLDER QUALTY CONT 
I COPY: CONTRACTS 

I I COPIES: DCAS - QAR A. Heeseman 
WL- 1 09A UJC Form ApproW. F



NOTICE OF DEVIATION W U Joe Mo ND 580a8 

im no 8 Revised 
POo- WP72954 

LAnomAT4U cAn 19 .IApril 1976.  
eart. cNat --

ro* The Terry Steam Turbine rn 

ATTN W 

PART NAM 

PART MO 38171-A *P'ALNO E51-C002 

TEST- Se1imr 

s,,CIR.mATIN Wyle Test Plan NDS 761014 PAnRaApNo 3.3 
(4 March 1976) 

NOTIFICATION MAtE TO, Tnhn .TPnk-Ins was 

DAn 9 April 1976 w W. Franz A Verbal 

SPECIFICATION REQUIREMINTS: * 
The specimen will be examined for possible 
damage following each phase of testing and 
at other appropriate times.  

DESCRIPTION OF DEVIATION: 

The top left stud attaching the bearing 
housing to the turbine exhaust case on the 
governor valve side failed during seismic 
testing in the X-Y axes plane.  

This revised Notice of Deviation supersedes 
NOD No. 8 issued on 12 April 1976.  

Per customer directionthe bearing housing was welded on 
for the remaining tests and testing was continued.  

SPFCIMEN DISPOSITION 

COMMENTS - RECOMMENDATIONS: 

TEST WITNESs, John Jenkins TE ENINEE 
STRIBUTION: Jim Kelso Fanz 

ORIGINAL: CUALITY CONTROLRRENN Terry, GE r MNsAE 
13 I COPI ES: CUSTOMER-0 . AA 4.P1 

a copy Joe curnot JJ. Anderson ICOPY: J08 CONTROL j4 
I COPY: WHITE FOLDER 
I COPY: GREEN FOLDER QUALITY CONTROL 
I COPY: CONTRACTS 

f-) COPIES: DCAS - QAR A. Heeseman 
WL- 109A QC Form ApproasAh.



TT pOrTNO 58038 SA" t 161 
NOTICE OF DEVIATION WYI Joe wv ND 58038 

oon 9evise 
manO WP 72954 

oSRATRses . DAl 19, April 1976 

DO L GOYT. COW?. "aNO 

TO. T1h Terry Stram Turbine Co.  

Ar1Th K. G. Fahrbark 

PART NAME ('q-7 Tuirbina 

AnT ~38171-A ufzAinO E51-C002 

TEST- Seismic 

... C..neATION Wyle Test Plan NDS 761014 PARaAPU NO 3.3 
(4 March 1976) 

NOTIFICATION MADE T John Jenkins ----- A 

An 8 April 1976 -, W. Franz Verbal 

SPECIFICATION REQUIREMENTS 

The specimen will be examined for possible 
damage following each phase of testing and 
at other appropriate times.  

DESCRIPTION OF DEVIATION: 

During SSE testing in the Z-Y axes plane, sparks 
issued from the turbine outlet (turbine was 
operating). Inspection after the test run 
revealed a slight rub on the turbine wheel housing.  

This revised Notice of Deviation supersedes 
NOD No. 9 issued on 13 April 1976.  

SPECIMEN DISPOSITION Testing was continued normally. No further sparks were noted.  

COMMENTS -RECOMMENDATIONS: 

TEST WITNuS. Tnhn J-nkin rIaT ENsus (A 

ISTRIBUTION: Jim Kelso W. Fra 
ORIGINAL: QUALITY CONTROL UPRIlUNfgNG Tarry .V- nsPT. MANAGsR 

(3) COPIES: CUSTOMER 
I COPY: JOS CONTROL Anderson 
I COPY: WHITE FOLDER QL -? 

I COPY: GREEN FOLDER 91UALIT COTR 
I COPY: CONTRACTs A. Heeseman 

I.) COPIES: DCAS - QAR 

WL- 109A QC Form Approvall.



ruESu r REPTdo Pk4&ct :_ 

NOTICE OF DEVIATION Win. .Jos o ND 58038 
NOoNo10 Revised 
PO n4 WP 77914 

LABOIRAf, DATy .19 April 1976 

W @0YT. CONT. No 

TO. The Terry Steam Turbine Co.  

AM. K. B. Fahrback 

PART NAM GS-2 Turbine 

PA.T NO 18171-A maN' E51-C002 

TEST.  

SPECIICATIONU Wyle Tesr Plan NTIS 761014 AIAGsIsPm No 3.4 
(4 March 1976) 

NOTIFICATION MAnE TO- Tnhn .Tnkine sas - 9A

nE 9 Aprv 1 1Q7A Tj. FrAnT wA Verbal 

SPECIFICATION REQUIREMENTS: 

The specimen shall be operating during all 
SSE testing.  

IDESCRIPTION OF DEVIATION: 

The last two SSE seismic test runs, namely, the 
4 and 5 Hz sine beat conditions (X-Y axes plane) 
were run with the turbine in the non-operational 
mode due to consideration of the broken bearing 
housing to case stud (see Notice of Deviation 
No. 8).  

This revised Notice of Deviation supersedes NOD 
No. 10 issued on 13 April 1976.  

After test completion the turbine was brought up 

SPEIMFN DISPOSITION to speed to verify operability.  

COMMENTS - RECOMMENDATIONS 

John Jenkins 
* TEST WITNFES TKIt sunsIue 

OISTRIBUTION: Jim Kelso 
ORIGINAL: OUALIT ONTRL R c Pua Terry, GE as". MANs* (COPIES: CUSTOMER KIUPT.I COPY: JOS CONTROL J. AndersC 

I COPY: WHITE FOLDER 
I COPY: GREEN FOLDER QUALITY CONaOs 
I COPY: GcouNrOcts A. Heeseman COPY: CONTRACTSA Hs

I -j COPIES: DCAS - QAR 
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ABSTRACT 

A GS-2N turbine, base and governor system assembly 

was seismically tested at Wyle Laboratories in Norco, 

California to further substantiate that the assembly 

can meet requirements during SSE and OBE testing. Anomalies 

occuring during seismic testing could be attributed to specific 

causes which can be identified and quantified. Operability 

of the unit was verified during testing and after completion 

of all testing. The assembly performed adequately during 

testing and is therefore qualified for the application with 

no major component or assembly modification required. One 

minor component required modification. This was the trip 

and throttle valve latch spring which required stiffening 

as discussed in NOD-2 on page 4.  
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DISCUSSION - GENERAL 

Seismic testing was performed to the test plan documented 

in EL/20316 - of this report. Testing was completed at 

Wyle Laboratories in Norco, California. A detailed test 

report by Wyle in included as E/L20299 . The purpose of 

this discussion is to expand on the Wyle report to the extent 

that governor input/output oscillographs are included showing 

level of control during testing and T&T valve yoke stresses 

are also documented. Action on Wyle Notices of Deviation 

(NOD) is also documented here.  

Typical governor input, output and turbine speed oscillograph 

are shown on pages 12 and 13. No significant pertubations in 

the speed or governor input signals were hoticeable in the 

records; however, pertubations in the governor output signal 

were evident during seismic testing. The pertubations were 

not serious enough to necessitate shutdown of the unit. The 

relative motion between the governor valve and servo mounting 

(base) contributed to the governor pertubations. This is a 

direct result of pressure pulses from the servo to EGR due to 

governor valve lever reactions.  

T&T valve yoke strain gage outputs were also recorded on 

oscillographs. The peak strain during all testing was approx

imately 900 microinches, corresponding to 27,000 PSI peak stress 

for this material (ASTM:A216 WCB). The minimum yield stress is 

36,000 PSI.  
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DISCUSSION - NOTICES OF DEVIATION (WYLE) 

Notices of Deviation are included by number in the Wyle 

report, E/L #20299. They are referred to by number here.  

NOD - 1 

ITEM: TRS ZPA'S were as high as four times the RRS ZPA'S 

by test plan, the TRS ZPA'S were not to exceed three times 

RRS ZPA'S.  

ACTION: The test response spectra ZPA'S were allowed to 

exceed the specification limit in order to satisfy the 

required response spectra at low frequency ranges with

out the addition of more sine beat tests. This Deviation 

added conservatism to the test, especially at frequencies 

above 10 Hz, which was the primary area of interest for 

the test program. However, it must be noted that this added 

conservatism undoubtedly contributed to the problems noted 

in the following Deviations.  

NOD - 2 

ITEM: Flexability of the T&T valve latch spring allowed the 

valve to trip closed during resonance search and some OBE Z-Y 

plane testing.  

ACTION: Replaced original spring with one having increased 

stiffness, equivalent to 32.5 lb/in. All testing was success

fully completed with this spring. Operability of trip solenoid 

was verified with this spring. All turbines utilizing this trip 

and throttle valve arrangement will be modified to incorporate 

the replacement spring with increased stiffness.  

(4)



NOD -3 

ITEM:(1) Pedestal to case and pedestal to base bolting 

loosened repeatedly after each SSE test run in the Z-Y 

axis plane.  

(2) One shim moved partially out from its original position.  

ACTION:(1) The first evidence of loosening of bolting occurred 

after 9 OBE tests and 1 SSE test. At this point in.the test 

program, we had accumulated 320 seconds of siesmic test time, 

satisfying the required response spectra for the SSE above 

10 Hz. (Note conservatism identified in NOD-1). Qualification 

per the guidelines of IEEE - 344 - 1975 requires only 5 OBE 

tests and 1 SSE test. The additional tests conducted were 

required to cover the low frequency end of the required re

sponse spectra (an area where the turbine assembly had no 

known natural frequencies as determined by test and analysis), 

and to repeat operability demonstration after replacement of 

the trip and throttle valve latching spring (reference NOD-2).  

The studs for the interface between the turbine casing and 

the bearing pedestals are "set" in place by bottoming-out 

at the end of a threaded hole. Once this "set" is disturbed, 

the joint efficiency is substantially reduced. Adequate tooling 

was not available at the testing facility for re-setting these 

studs, once they loosened. Only the external nut on its 

respective stud could be re-torqued. Furthermore, several 

areas on the assembled turbine were inaccessible for re

torquing the nuts.  
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NOD - 3 

ACTION: (cont) As a result, these areas loosened during 

each subsequent test, and resulted in contributory factors 

for the additional problems reported-in the following NOD's.  

The approved seismic.test specification (E/L 20268, paragraph.  

6.0) defined the acceptability of physical tightening of hard

ware after each test. It is unfortunate that this tighten

ing could not be adequately accomplished, i.e. returning 

the turbine to factory - assembled condition. The test 

program was completed utilizing the re-torquing capabilities 

available. Furthermore, the maintenance portion of the turbine 

instruction manual defines the necessity for verifying bolt and 

stud - nut torque conditions after 5 years of operation or 

after any seismic event. With these criteria, it is concluded 

that the present bolting design and assembly procedures are 

adequate7--.-- - .........__ 

For added locking assurance, future units will be assembled 

with Loctite 277 applied to the pedestal to case studs and 

bolts. Should a unit in the field require disassembly for 

maintenance, it is recommneded that Loctite 277 be used during 

re-assembly.  

ACTION: (2) The amount of shim movement encountered during 

the test program would not effect the turbine alignment. Total 

removal of the alignment shims would not result in loss of short 

term operability of the turbine/pump drive assembly. No corrective 

action is necessary.  
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NOD- 4 

ITEM: Conduct five OBE tests per test axes plane.  

ACTION: Modification of the seismic test plan defined 

by General Electric and Terry, and attached to NOD -4 

is self explanatory. The intent of IEEE - 344-1975 is 

fully satisfied at the number of tests performed to 

envelope the OBE and the SSE required response spectra.  

The lowest resonance frequency of the turbine assembly, 

as determined by test and analysis, was totally enveloped 

by pure random input.  

NOD.- 5 

ITEM: TRS ZPA exceeded three times RRS ZPA.  

ACTION: Same as taken for NOD-1.  

NOD-6 

ITEM: T&T valve leakoffs broke at the valve.  

ACTION: The failure of the leakoff piping from the trip 

and throttle valve occurred after 15 OBE tests and 9 SSE 

tests, which included an accumulated test time of 680 seconds.  

This siesmic test time totally satisfied the required response 

spectra for the SSE above 10 Hz (refer again to the conservatism 

identified in NOD-1).

This piping failed due to fatigue, the result of accumulated 

load cycles during the test program. Once the turbine bolting 

and studs loosened, the relative movement between various 

turbine components increased considerably.  
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ACTION:(cont.) This-increased movement amplified the 

bending on the subject leak-off piping, contributing to 

the fatigue failure. We are confident that if it were 

possible to maintain the turbine assembly in a torqued 

condition, the piping fatigue failures would not have 

occurred. It should be again noted that seismic test 

time of more than 10 minutes had been accumulated prior 

to failing the first pipe.  

In the improbable event that the piping should fail during 

a seismic event the consequences would not result in loss 

of operability of the turbine. Failure of the low 

pressure leak-off pipe would result in exposing the valve 

stem gland to atmospheric conditions, with an insignificant 

quantity of steam (less than 1 lb/hr) leaking into the equip

ment room. Failure of the high pressure leak-off piping would 

expose the exhaust casing to atmospheric conditions, with a 

maximum steam flow of less than 150 lb/hr into the equipment 

room.  

NOD - 7 

ITEM: Coupling end pedestal - one pedestal to base dowel 

broke during testing.  

ACTION: The dowel pin in the bearing pedestal (coupling end) 

failed after 16 OBE tests and 15 SSE tests, which included an 

accumulated test time of 875 seconds. This seismic test time 

totally satisfied the required response spectra for the SSE above 

10 Hz (refer again to the conservatism identified in NOD-1).  

(8)



ACTION: (cont.) This dowel pin, one of two in the coupling 

end bearing pedestal to base plate interface, failed due to 

bending. This bending was the result of accumulated seismic 

test loads on the pin with loose pedestal bolting, as noted 

in NOD-3. The remaining dowel pin had a stepped offset due 

to bending, but did not fail. Had it been possible to main

tain the turbine assembly in a torqued condition, the dowel 

pins would have been subjected to shear loading only. Analyt

ical review of these dowel pins verifies their adequacy against 

the shear loads imposed during the seismic event. Operability 

of the turbine assembly was demonstrated with the failed dowel 

pin. In conclusion, it must be emphasized that siesmic test 

time of almost 15 minutes had been accumulated prior to failing 

the dowel pin.  

NOD - 8 

ITEM: Broken pedestal to case stud on governor end.  

ACTION: The stud failure in the governor-end bearing pedestal 

occurred after 16 OBE tests and 15 SSE tests, which included 

an accumulated test time of 875 seconds. This failure occurred 

simultaneously with the dowel pin failure identified in NOD-7.  

There are five studs used in the assembly of the governor end 

bearing pedestal to the turbine casing, only two of which were 

accessible for re-torquing during the test series. These two 

studs essentially carried the entire turbine load for the test 

program conducted after the first evidencp of stud loosening 

identified in NOD-3.  
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ACTION: (CONT.) It was one of these accessible studs that 

failed after continued attempts at re-torquing during the 

test program.  

Had it been possible to maintain all pedestal studs in a 

torqued condition, the single stud would not have failed.  

Operability of the turbine assembly was demonstrated with 

the failed pedestal stud. In conclusion, it must be emphasized 

that the seismic test time of almost 15 minutes had been 

accumulated prior to failing the bearing pedestal stud.  

NOD - 9 

ITEM: Sparks issued from turbine exhaust.  

ACTION: Sparks were observed from the turbine exhaust opening 

during the 11th test of the program, one test after the first 

evidence of loosening of bolts and studs within the turbine 

assembly (Reference NOD-3). Inspection after this test revealed 

"rubbed" marks on the turbine wheel, indicating a temporary 

interference with the turbine casing. Post test disassembly 

and inspection revealed heavy rubbing (20 mils) on the steam 

reversing chambers in the lower half casing. There was no 

damage to the turbine wheel. The interference was the result 

of relative movement between the bearing pedestals and the 

turbine casing, caused by the loosening of the pedestal assembly 

studs.  

This interference and wear did not effect turbine operability 

or turbine performance.  
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NOD - 10 

ITEM: .4 & 5 Hz sine beat SSE runs in the X-Y axes plane were 

run with turbine non-operational.  

ACTION: The governor end pedestal was.secured to the turbine 

casing with only one of five studs....one stud was broken and 

the remaining three were inaccessible for retorquing (Refer to 

NOD-8). The edge of the pedestal was tack-welded to the casing; 

however, being a cast iron to cast steel interface, thequality 

of the weld was questionable. Therefore, as a precautionary 

measure, the final two SSE test runs were made with the turbine 

non-operational. This decision did not in any way compromise 

the validity of the test program. The operability of the turbine 

assembly was adequately demonstrated during the preceding tests and 

accumulated test time of 875 seconds (14.6 minutes). Operability 

was again demonstrated upon completion of the test program.  

a. (11)
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ABSTRACT 

F-38171A, GS-2N was seismically tested at Wyle Laboratories 

Norco California. The unit was completely disassembled and 

inspected at Terry Corporation in Windsor, Connecticut.  

Detailed inspection of components was completed and recorded 

to document the conditions resulting from testing. Operability 

of the unit was verified after testing.  

II.  
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- DISCUSSION 

Pages 5 and 6 show results of the detailed inspection conducted 

at Terry on May 4 and 5, 1976.  

Distressed material under bolts and nuts, a broken pedestal to 

base dowel and the broken pedestal to case stud are a result of 

not being able to retighten three pedestal to case studs on the 

governor end. The inability to retighten this bolting resulted 

in relative movement between the exhaust case and pedestals. This 

movement allowed for rubbing between wheel and reversing chamber 

rails. Deflection amplification due to loose bolting also caused 

T&T valve leakoffs to break at the valve. These problems have 

been discussed in detail in the 'action' response to the Notices 

of Deviations, defined in report E/L 20300, section 2 of report 

E/L 20302.  

The following conclusions are drawn from the detailed internal 

inspection conducted.  
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CONCLUSIONS 

1. The general condition of the unit is termed good.  

2. The governor end pedestal required replacement because 

of cracks resulting from field welding at Wyle.  

3. Rotating to stationary component rubs are a result of 

inability to retighten some pedestal to case bolting 

after extensive accumulated testing.  

4. Stud and dowel fractures are also a result of load/ 

deflection amplifications caused by the inability to 

retighten pedestal to case bolting after extensive 

accumulated testing.  

5. Minor reconditioning of some components is required to 

supply an as-new unit. Reversing chambers were replaced 

and turbine wheel was cleaned.



F-38171A Sheet 1 of 

GS-2N INSPECTION SIGNED:________ 
- AFTER SEISMIC TEST . Siroid 

*Visual-Frettage, Scoring, etc.  

TYPE OF 

ITEM CHECK* CHECK(X) COMMENTS 

Wheel Case 

Revers. Chmbr. Visual X Rubbed .020 in. on #s, 1,2,3&4, .005 in. #7 

Jet Bodies Visual X OK 
Jets Visual X OK 
Bolting Visual X OK 

Shaft Glands 

Carbon Rings Visual I' OK 
Piping Visual X OK 

Wheel Runout X Axial Runout = .0025- OK 
Visual I Rim rubbed with reversing chmbr's 

Metal chips in buckets. Required 
polishing and cleaning.  

Shaft Visual X OK 
Runout X OK 

Oil Seals Visual X Slight inboard rubs 

Collars Visual X OK 
Wheel Nut Tightness X - OK 

Gov. Pedestal Visual X Case/Pedestal Weld Broken (ref. NOD-8 
* E/L 20300.) 

W rg. Bridge Visual X OK 
Sliding Surfaces Visual X OK 
Transverse Stops Visual X OK 
Washers Visual X OK 
Pipe Connections Visual X Ok 

Bolting Visual X Washer surfaces distressed, 3 lower pedesta 
case studs backed out 4-5 turns.  

Coupling Pedestal Visual X OK 

Brg. Bridge Visual X OK 

Dowels Visual X One Dowel fractured, other stepped and off

Bolting Visual X set, distress in base. Washer surfaces dis 

Shims Visual X tressed. Shims walked out of location. Pip 

Pipe Connections Visual ing OK.  

Lube Pipigg Visual X OK 
Drain Piping Visual X OK 
Leakoff Piging Visual X T&T leakoffs broken.  

Misc. Supports Visual X OK



Sheet 2 of 2 
F-38171 A SIGNED: 01, 

- GS-2N INSPECTION AFTER SEISMIC TEST 7J. Sirois 

TYPE OF *Visual - Frettage, scoring, etc.  
ITEM CHECK* CHECK (X) COMMENTS 

TValve 

Limitorque Functional X Checked at Wyle 
Yoke Hag. Part X OK 
Gasket Visual X OK 
Bolting Visual x OK 
Spigot Visual X OK 

Gov. Valve Hydro X OK 

T&T Conn. Visual X OK 
Bolting Visual x OK 
Spigot Visual x OK 
Turbine Conn. Visual X OK 
Neck Visual x OK 

Hag. Part. X OK 
Bolting Visual x OK 
Plug Visual x OK 
Cage Visual x OK 
Stroke Visual x OK 

Journal Brgs. Visual X OK 

Bridge Visual x OK 
ore Visual x OK 
ings Visual x OK 

Pump Bracket Visual x OK 

Bolting Visual x OK 
Visual x OK 

Bushing Visual x OK 
Spiral Gears Visual x OK, 

Backlash x OK, .010 inches 
Double Ball Thrust 

Balls Visual x OK 
Runners Visual X OK 
End Play Visual x OK .0025



Byron Jackson Pump Division 
REGIONAL SALES OFFICE 

WELLS FARGO BANK BLDG., 100 OCEANGATE-SUITE 210, LONG BEACH, CALIFORNIA 90802 *TELEX NO. 656-379 * PHONE 2131432-5711 

25 August 1980 

Bechtel Power Corporation 
P.O. Box 60860 
Terminal Annex 
Los Angeles, CA 90060 

Attention: Data Control 
San Onofre Units 2 & 3 

Gentlemen: 

Subject: Southern California Edison Company 
San Onofre Nuclear Gen. Station 
Units 2 & 3 

Auxiliary Feed Water Pumps and Drivers 
Specification S023-405-6 
Log 5023-405-06-79 (TM 64) 
Byron Jackson SIN 751-L-0091/94 

Your letter of 25 February 1980 requested a response relative 
to the use of Loctite 277 in preventing damage to the turbines 
during seismic analysis. Terry Turbine has responded as follows: 

Fractured studs reported in para. 3.3 of Wyle Report 
E/L 20299 was caused by impact of bearing housing against 
the stud. The nuts and studs were tight enough to prevent 
them from loosening up during the exhaustive seismic test
ing performed. As a result, movement between the bearing 
pedestal and the case and subsequent impact of the bearing 
housing against the studs caused the fracturing of the studs.  

The reason for using Loctite is to prevent this occurrence.  
Once assembled at the factory, there should never be a need 
to disassemble the turbine pedestals from the case. Even 
with a complete disassembly the pedestal to casing bolting 
should never be disturbed. The appropriate section of 
E/L 20300 discusses this item.  

It should further be noted that the seismic testing of this 
unit is of far greater duration than could ever be experienced 
in an actual seismic event. This, coupled with the above 
explanation, is ample justification that this turbine is a 
qualified piece of equipment.  

DIVISION OF BORG-WARNER CORPORATION



Bechtel Power Corporation 
Attention: Data Control 

San Onofre Units 2 & 3 

Page 2 

25 August 1980 

This answer along with the responses given in Byron Jackson 
letter dated 17 January 1980, should complete the requirements 
necessary for approval of TM 64 under your Log S023-405-06-79.  

If you have any questions relative to the above, please contact 
us.  

Sincerely, 

T.D. Metz 
District Manager - Power 
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