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V. COSUMMER CHARGING |/ SAFETY INJECTION PUMP
RUNOUT FLOW EVALUATION (REV, 2)

1.0 EXECUTIVE SUMMARY

South Carolina Electric & Gas conducted runout flow verification testing of the Virgil C. Summer
Nuclear Station (VOSNS) centnfugal charging |/ safety injection (CH/ST) pumps in response to the
concerns of Westinghouse nolification letter CGE-21-152, dated 9/27/91 (Ref. 1). The verification
testing was performed as part of VOSNS test procedure STP 230.006A & B, which also included
system flow balance testing. The test procedure included pump testing at a maximum {low rate of 710
gpm, which bounds the maximum (low that the VCSNS CH/SI pumps will see during any plant
normal or accident operating mode. Westinghouse and Ingersoll-Dresser Pumps (IDP) were requested
e wilness the testing of the CH/SI pumps and to determine the acceptability of pump operation at 710

gpm basced on the data and observations rom the test.

The test was conducted on VCSNS CH/SI pumps A, B and C. CH/SI pumps A & B were each tested
tr a maximum runout ow rate of 708 gpm. However, pump C was shut down prior to completion of
test procedure STP 230.006A due to light smoke being detected near the inboard bearing housing.
Pump C was operating at 696 gpm at the hme it was secured. The inboard bearing housing was later
disassembled and inspected. The source of the smoke was determined o be a minor rub of the close-
tolerance otl seal batfles and not the bearing itself. The problem was resolved by replacement of the

oil batfles

Westinghouse has concluded that CH/S] pumps A & B operated acceptably, under test conditions, it
708 gpm. Westinghouse also concludes that pump C will be acceptable for operation wader similar
conditions at 708 gpm. The probiem encountered with the oil balfies was strictly a mechanical
problem which was unrelateo “ the runout testing. No indications of adverse cavitation were present
during the runout testing of Pump C. The pump evaluation, the supporting test data and the bases of

the Westinghouse conclusions are presented in this report.

HRCUTBL 1200 Page 3



V. COSUMMER CHARGING / SAFETY INJECTION PUMP
RUNOUT FLOW EVALUATION (REV, 2)

2.0 EVALUATION SCOPE

The current VOSNS Technicai Specilication imit for CH/SI pump runout is 680 gpm. Based upon
Westinghouse letter CGE-91-152, SCE&G has administratively limited maximum CH/SI pump flow to
675 gpm, since the pump vendor does not have sufficient test data 1o support flow rates higher than
675 gpm. The purpose of the subject pump testing was to verify acceptable pump operation up to 680
gpm and thereby eliminate the need tor lower admimistrative limits, and to demonstrate that the safety
mjection system can support a higher runout limit. The increased pump runout low beyond 680 gpm

provides additional margin for system uperation.

VCSNS CH/ST pumps A, B & C (IDPPacitic Model 2% inch R were tested under SCE&G
procedure STP 230,006A to collect data necessary to evalsate the acceptability of pump operation at
flow rates up to 719 gpic This tlow rate exceeds the generic 675 gpm {low limitation established in
letter CGE-91-152. The 710 gpm was established as a bounding flow for all pump operating modes
including post-LOCA injection and recirculation. The pumps were tested under the injection mode
suction conditions. This is considered to be more critical than the recirculation mode suchion
conditions, which include a large pressure boost from the RHR pumps. The scope of this evaluation 18
W determine if the pumps operated acceptably during the runout flow testing. The basis of the

evaluation is the pump data and observations that were recorded during the testing.

3.0 RUNOUT TEST PERFORMANCE

The charging pump runout testing was performed with suction from the RWST and discharge to the
RCS through the cold leg branch lines and the normal charging line. The pump recirculation paths
were isolated. The RWST level was between 21-22% and the {luid lemperature was approximately
T0°F during the test. RWST isolation valve LCV-115B was open and LCV-115D was closed. The
maximum measured CH/ST pump flow rate was 708 gpm. Based on pump suction pressure measured
by means ol o Heise gauge, the available NPSH was calculated to be about 63.5 feet. In addition, the
hydraulic head loss was calculated based on the measured RW ST level and pump suction pressure,
The measured head loss was approy ‘mately 60% of the head loss determined from hydraulic
resistances calculated from the piping layout drawings using handbook loss coeflicients. This is

consistent with observations made i previous comparisons between measured and calculated system
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RUNOUT FLOW EVALUATION (REV, 2)
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head losses. The caleulated hydraulic resistance were therelore multiplied by 0.6 to provide

consistency with test dita,

! The available NPSH is calculated as: 4
&‘ !
§
: . NPSH“ o | H)(.'!l * HR“S" - H\.l‘s! - AHE\:” - Hur! f
: |
e :
| Where: :
; :
| H,, = atmaspheric head, 11 i
E Hower = elevation head, 1t i
r Hepy = CH'SE pump centerhine elevation, i !
i' AH, ., = hydrauhe losses between RWST and CH/SE pump, [t :
| He = eqguivalent head al vapor pressure, i '
The values of the above parameters during runout testing are shown in Colum4 1 of Table 1. '

The CH/SI pumps were operated Lor the runout How test in accordance with the identitied test
procedure, which was based cn Westinghouse letter CGE-Y2-064 (Reterence 2). The termination

criteria established in the procedure (see Attachment 1) were closely monitored at each flow point,

The pump fow, developed head Nuctuations, thrust bearing oil temperature, vibration levels, motor
amperage and motor amperage fluctuations were monitored in accordance with the test procedure.
Throughout the duration of the test, each pump’s hydraulic noise was caretully monitored for audible

signs of civitation, The suction and 2nd stage areas ol the pump are typically the areas where signs

of cavitation are tirst detected. No discernible cavitation noises were observed. In facy, all of the i

mopitored parameters staved within the appropriate termination eriteria as identified in Attachment 1. )

|

!

; Since the test termination criteria were not met, pumps A and B were run out (o the maximum j
‘|

; allowable test tlow point (nominally 710 gpm) in accordance with the test procedure. However, pump !

| C was sccured prematurely, at a tlow rite of 696 gpm, when light smoke was observed coming from |

L the inboard pump bearing housing. |
)

3 [
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Vo COSUMMER CHARGING / SAFETY INJECTION PUMP
RUNOUT FLOW EVALUATION (REV 2)

4.0 TEST DATA COLLECTION

CH/SI pump suction pressure, discharge pressure, lube oil temperature, bearing housing vibration
(recorded with vibration meter), motor amperage and suction temperature were all recarded per

procedure STP-230.006A, The CH/ST pumps were continuously and carefully monitored during the

execution of the test procedure. The procedure required the operation of the pumps at increasing (low

rates of approximately 620 gpm, 660 gpm, 675 gpm, 680 gpm, 690 gpm, 700 gpm and 710 gpm. All

critical parameters were monitored at each tlow point and the data was scrutinized for development of

potenual adverse trends at each flow point

The pump vibrations were monitored during testing with bath a vibration analyzer and a vibration
meter The vibration analvzer (CST modet 2110) provided vibration spectra and overall velocity
readings. The vibration meter (IRD madel 306) provided overall velocity and displacement readings.
The vibration meter was the official device used for comparison to the test termination cniteria. The
analveer, which is used at VOSNS tor predictive maintenance, was used to record supplemental data
for use in this evaluation. The vibration analyzer data collected during the runout flow tests is

mchuded in Attachments 2 and 3.

The vibration levels in Attachment 2 represent overall velocity readings that were recorded with the
vibration analyzer. As recommended by Westinghouse, data was collected twice over an interval of
several minutes at each flow rate. No appreciable differences in the two readings were noted. The

data tabulated and graphed in Attachment 2 are the averages of the two sets of test readings.

The vibration spectra tor each of the official test flow points are included in Attachment 3. The
readings were taken with the analyzer probe manually held against each test point (inboard and
outhoard bearing housings and pump casing). For pump casing readings (labelled "Piping High Freq”
in the analyzer output from Attachment 3, the probe was held 1o the pump casing near the suction

nozzle, 10 o radial onentation, about 307 1w 457 above horizontal,
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Vo O, SUMMER CHARGING - SAFETY aNJECTION PEMP
RUNOUT FLOW EVALUATION (REV. 2)

5.0 EVALUATION OF PUMP TEST RESULTS

The specific How rates at which each pump was tested are documented in Reterence 3 (see
Atiichment 51 The maximum actual test How rate tor pumps A and B is 708 gpm (each). As stated
previously, pump C was secured at o maxeoam How rate of 696 gpm, when light smoke was vbserved
coming trom the inboard pumip bearing housing. No vibration analyzer readings were able to be taken
al 696 gpm betore pump C was secured. The maximum actual tlow rate at which vibration data was

taken was 688 gpm.

All data recorded during the testing was within the allowable values established by the termination
criteria, The fact that the termination criteria was satisfied at all low rates indicated that the there
wure no signiticant hydraulic or mechanical mechanisms that could result in short-term damage to the

pumps.

In general, the overall vibration data tor cach pump indicate that the increased flow rates did not result
in significantly cereased vibration levels. The pump casing readings Lor pumps A and € do show an
merease with increased [low, but all readings are well below the termination limit of 0.4 in/sec. The

pump B casing vibration increased with tlows up to 673 gpm, but then began decreasing.

The detvled vibration data and response spectra plots in Altachment 3 chow general agreement with

the trends identificd in the overall vibration readings m Altachment 2. Al signiticant vibrations at the
hearing housings oceurred at discrete frequencies, generally 1x, 2x, 6x and 18X running speed (~80 Hz).
These are mechanically produced vibrations associated with shaft alignment, bearing noise and blade

passing noise. These vibrations appear to be unrelated to low rate,

The response spectra ol the pump casings show somewhat broad, low level vibration, generally in the
range of 2000 - 3000 Hz. Although the vibration encrgy increased with increasing flow rate in pumps
A and C, no new frequencies developed at the higher flow rates. This may indicate hydraulic noise,
low level cavitation, or bath. However, since the vibration readings were well below the termination
critenta tor the runout test, any fow level cavitation present would pot adversely affect the pumps at

the flow rates tested. This vibration pattern had essentially disappeared in pump B by 700 gpm.,
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VOO SUMMER CHARGING | SAFETY INJECTION PUMP
RUNOUT FLOW EVALUATION (REV. 2)

Attachment 4 contains performance (developed head vs. low) curves tor each ol the three pumps.
Each curve presents an overlay ol runout st data (see Attachment 5) with the applicable vendor shop
test curve. For ¢ach pump, the runout test pertormance curve shows a gradual drop in head as the
ow riie approaches the runout test fimit, consistent with the slope of the veador curve. This

indicates that hittde or no cavitation ¢lfects were present during the runout testing.

The vibration and developed bead data clearly demonstrate that, as the Now through each pamp wis
increased 1o the maximum test point, there was no signiticant increase in vibration levels at any
aonitored frequency. No new [requency responses can be detected at the higher flow rates. Based on
this data. it 1s concluded that there was no detectible or detrimental cavitation at the iaximum Lest

flow of 708 gpm.

Additionally . the hydrzalic sound in cach pump was carelully listened to at each tlow paint. A long
mietal rod was used as a "stethoscope™ to amplily the pump goises and provics early detection of
abnormal or changing nuise patterns. The audible noise energy seemed to increase slightly, but
gradually, with increasing Uow lor each pump. However, no definite cavitation noise was detected by

human ciar in the pump suction aozzle, the pump suction cavity and the first several pump stages.

Aller completion of the runout test program, the inboard bearing housing from Pump C was

disassembled and inspected. The source ol the smoke was determined to be a minor rub of the close-
icrance odl seal ballles and not the bearing itself. The problem was resolved by replacement of the
ol hatlles. This is considered 1o be strictly a mechanical problem which was unrelated to the runout

testing. No indications of adverse cavitation were present during the runout testing of Pump C.

6.0 PUMP EVALUATION SUMMARY AND CONCLUSIONS

The charging pump runout testing was performed with suction from the RWST and discharge to the
RCS thiough the cold leg branch lines and the normal charging line. The pump recirculation paths
were isolated. The RWST level was between 21-22% and the fluid temperature was approximately

TO°F during the test. RWST isolation valve LCV-115B was open and LCV-115D was closed. The
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V. COSUMMER CHARGING | SAFETY INJECTION PUMP
RUNOUT FLOW EVALUATION (REV, 2)

| The following observations are made concerning the results reported in Table 1.

1)

3)

4)

5)

)

The available NPSH 1o the CH/SI pump during runout testing was 634 feet.,

A post-accident RWST tluid temperature of 90°F was assumed. This was the highest
RWST iemperature measured during Cycle 6 operation.  The monthly average
temperatures during Cycle 6 varied from a low of 539 5°F (Feb, 91} 1o a high of 87.48°F

{July, 90).

RWST level measurement uncertainties were not considered in calculating the NPSHa
during cither test or postulated post accrdent conditions,  Therefore, the Lo-Lo irip
setpoint was assumed 1o occor at 185 water level and the empty alarm at 6% water

level,

As previously discussed, tor Cases 2-4 it was assumed that the CS, RHR, and CH/SI1
pumps were isolated from the RWST 2, 3, and 4 minutes, respectively, alter receipt ot

the Lo-Lo trip.

For Case 5 it was assumed that the RWST level variation between receipt of empty

alarm and solation of any operating pumps is negligible.

The minimum NPSHa during postulated post-iceident conditions occurred for Case Sa
and was 52 teet. This case 1s very conservative since it assumes the operator does not

isolate any of the operating pumps from the RWST before the empty alarm is reached.

The results ol the runout testing, in conjunction with the data in Table 1, were used 1o

estabhish operating limits for the CH/SI pumps.

All three V. C. Summer CH/SI pumps operated acceptably during the pump runout flow testing

performed per procedure STP 230.006A. This conclusion is based upon test results, observations and

cngineering evaluation of the test data. Pumps A and B were each successtully tested at a maximum

runout flow rate of 708 gpm. Pump C was tested at flow rates up to 696 gpm. The operating
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VOCOSUMMER CHARGING - SAFETY INJECTION PUMP
RUNOUT FLOW EVALUATION (REV. 2)

characteristics of pump C were consistent with those of pumps A and B, at similar flow rates. It s
theretore concluded that all three CH/SE pumps can operate at tlow rates as high as 708 gpm during
the post-LOCA injection or recirculation modes with no unusual damage or degradation to the pumps.
This conclusion is justitied as loag as the net positive suction head available (NPSHa) 10 the operating

pump s greater than or equal to the test level of 63.5 feet.

During post-LOCA conditions with two spray pumps, 2 RHR pumps, and 1 CH/SI pump operating,
the available NPSH to the CH/SI pump decreases to 635 teet when the RWST level is at 309 due o
the increased line losses resulting trom the high RWST outflow. The available NPSH decreases to 52
lect when the RWST empty alarm (67% ) 1s reached. In order to assess pump runout operation at
NPSHa as low as 52 feet, Westinghouse and Ingersoll-Dresser Pumps have reviewed performance data
(horsepower, developed bead and NPSH required versus Now rate) recorded during shop tests of
similar punps. The NPSH required by these pumps increases rapidly as the pump flow approaches
runoul. This means that small changes in NPSH available can have putentially sigmficant impact on
pump reliability, Therelore, after review of availuble shop and Gield test data, the maximum low rate
at which these pumps may be coninuously operated s concluded o be 700 gpm a9t a NPSHa ol

greater than 82 feet.

7.0 IMPLEMENTATION OF INCREASED RUNOUT LIMITS

Virgil Summer ECCS technical specilication 4.5 2.h places limits on the CH/SI system hydraulic
charactenistics. This s accomphished by placing limits oa the minimum and maximum allowed system
flow rates during tlow balance testing performed following system modifications. The minimum flow
limit requires that the sum of the injection line low rates, excluding the highest flow rate, 1s greater
than or equal to 338 gpm. This limit verities that the CHG/ST emergency core cooling flow rate
exeeeds the minimum performance assumed in the FSAR acaident analyses. The maximum flow aimit
currently requires that the total pump ow rate 18 less than or equal to 680 gpm.  This limit verifies

that pump runout tow rate s within component and system hmitations.
The minimum flow Lt in specilication 4.5 2.h will remain at 338 gpm,  However, the pump runout
limit will be revised to 700 gpm. This revision will increase the band betwe: n minimum and

maximum allowed How rates and will facilitate system set-up and operability eritication.  The

LROWSL] 12403 Page 11
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VOO SUMMER CHARGING |/ SAFETY INJECTION PUMP |
RUNOUT FLOW EVALUATION (REV. 2)

justitication tor this revision is summarized below,

The minimum NPSH avalable to a single operating CH/ST pump during post-LOCA operation 1s 52

teet. W Auxiliary Equipment Engincering and Ingersoll-Dresser Pumps have concluded that a CH/SI
pump can operate indelinitely at an NPSHa of 52 feet of the pump llow rate does pot exceed 700 gpm.
This conclusion 18 based on the CH/SE pump runout flow test data documented herein.  Therefore,

700 gpm s an acceptable upper limit for CH/SI pump runout flow rate,

A CH'SI pump runout tlow rate of 700 gpm s approximately 3% higher than the original pump
design runout How rate of 680 gpm. This slight increase in low rate is acceptable as regards system

pertormance. System head losses and velocitios remain within acceptable Timits,

s I Page 12
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V. COSUMMER CHARGING | SAFETY INJECTION PUMP
RUNOUT FLOW EVALUATION (REV. 2)
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2 W Letter CGE-492-064, 6/16/92, "Updated Guidelines for SI Pump Runout Test”
3 SCE&G Engineer’s Technical Work Record, "Engincering Evaluation tor STP 230.006A & B

RF-7," Tab 93-10, Serial 251394263, by W, T. Wood, 4/16/M3
+ W Letier CGE-93-0020SGUL, 5/17%93, "VCSNS RSG/Uprating: Draft Report on Charging
PUH]P Flow Test”

3 IDP Letter 1o SCE&G, 61493, "Steam Generator Project / CH/SI Pump Runout Evaluation®
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TABLE 1

Available NPSH Based on Resistance Reduction Factor = 0.6
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TABLE 1 LEGEND

DESCRIPTION

Test Conditions

Post-Accident - Train Failure
Post-Accident - CH/SI Failure
Post-Accident - LCV-115D Fail to Open

Post-Accident - RWST at Empty Alarm

RWST level prior to isolating CSS from RWST

Level = 4221 - (RWET Qutflow] (2 aun) L
9400 gal/fr

a

RWST level prior to isolating RHR from RWST

‘ (RWST Cigillow) it mm
Level = L, - &2 el
9400 gal/ft

RWST level prior to isolating CH/SI from RWST

L&'\'Cl - Lb - (RWST Outflow ) (1 min)
9400 gal ft
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ATTACHMENT |

TEST TERMINATION CRITERIA
FROM
SCE&G PROCEDURE STP-230.006A



STP-230 006A

ATTACHMENT A
PAGE 1 OF §
REVISION O
STTS#
TESTDATA SHEET
CHARGING/SIPUMP A RUNOUT TEST
NITIAL DATE
621 Pump Runout testing of XPPOOA3A, CHARGING/SI PUMP A
C. XVGO8485A-CS, THROTTLED CLOSED 9.75 turns,
D.FCV-122, CLOSED
E. MVG-8107 and MVG-8108, OFEN
6521F2 Calculated flow for IFE00122, GPM
621 H.11 Flow greater than 100 gpm on Fi-943.
6.21.H12 MVT-8109A, CLOSED /
Charging/Si Pump Rynoyt Test Termination Criteria To Prevent Pump Damage.
A Flow - Total pump flow shail not exceed 710 gpm.
) Devaloped Head - No fluctuations greater than 5% while operating at a fixed system
resistance.
C Thrust bearing temperature - Lube o1l temperature shall not exceed 155°F at the bearing
housing outiet.
D Bearing housing vibration - Beaning housing displacement shail 1ot exceed 1§ mils peak-

to-pesk or velocrties not to exceed 0.4 in/sec. All values are to de filterea to running
speed. The use of overall readings s acceptable.

E. Motor current - Motor current shall not axceed the following:
1. At » bus voltage of 6300 V, 75 amps.
2. Ata busvoltage of 7200V, 72 amps.
3 Atabusvoltage of 7450V, 695 amps.

F Sound - No discernable cavitation “marble” noises.
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Tables and graphs of the overall vibration data that was recorded with the vibration analyzer are

VO SUMMER CHARGING - SAFETY INJECTION PULMP
RUNOLUT FLOW EVALUATION (Rev. 2)

ATTACHMENT 2

AVERAGE OVERALL VIBRATION ANALYZER READINGS

meluded in this attachment

P =

Note:  The tollowing abbreviations are used in this report to reter to the locations where vibration

measurements were recorded:

PIH -
PIV .
POH -
POV -
POA -
CSR -

ERCIMBL L2090

Rl ol b Lt ol Pl

pump inboard bearing horizontal, in/sec
pump inboard bearing, vertical, insec
pump outboard bearing, honzontal. in sec
pump outboard bearing, vertical. in/sec
pump outboard bearing, axial, in/'sec

pump casing at suction nozzie, radial, iy sec



V.C. SUMMER CH/SI PUMP RUNOUT TEST DATA - PUMP A

V.C. SUMMER CH/SI PUMP A

)4 e AR g — P - Ny L) 1 L AR
= 0.3 - SR SR ety W TRIE LSNP IRV=3e S oo DR e,
3
z
: 0.2 i SO S— ot i .
-
=
E 0.1 - SEPPES AR SEDEN %E"—-«-—:ﬂ—:‘&- BT
| S — > 3
e sl _.:::.: ._—“ ..__i___._..___.; SN
600'77* i -oZO ] 540 660 680 Dt '-'00_7_ M_”““:_.‘.'O
MEASURED FLOW RATE (gpm)

o« PIH  PIV __ POH . POV ___ POA __. CSR
LOCATION > __ PH PIV POH POV POA CSR
Flow (~om) AVERAGE OVERALL VIBRATION ANALYZER READINGS (in/sec)
829 0.0790 0.0426 0.0892 0.0904 00926 0.0449

6566 0.0778 0.0379 0.0811 0.1030 _0.1012 _ 0.0609
676 0.0783 0.0377 0.0830 0.1089 0.1042 0.0613
688 0.0787 0.0384 0.0870 0.1125 0.1153 0.0642
699 0.0814 0.0394 0.0922 0.1062 0.1155 0.0846
708 00817 00433 00917 0.0992 0.1425 0.1137




V.C. SUMMER CH/SI PUMP RUNOUT TEST DATA - PUMP B

V.C. SUMMER CH/SI PUMP B

AVERAGE OVERALL VIBRATION ANALYZER READINGS

i;'
P4 -
= 0.3 —
-
%
- , vee
- 0.1 P
0 S SIS B Rl Fe S =l Ry S :
60 620 640 660 680 700 20
MEASURED FLOW RATE (gpm)
+ PIH L, PIV _ POH . POV ___ POA . CSR
LOCATION > PIH PIV POH POV POA CSR
Flow (gpm] AVERAGE OVERALL VIBRATION ANALYZER READINGS (in/sec)
T 812 0.2163, 0.1172 0.0987 0.1109  0.0724 _ 0.0632
626 0.2220 0.1165 0.0858 0.0970 0.0823 0.0565
" 644 T 0.2186,  0.1186 0.1084  0.1062, 0.0888  0.1089
887 0.2135  0.1091 _0.1111 0.1098 0.0981 0.1219
873 0.2143 0.1167. 0.1184 _ 0.1137 0.0989 _ 0.1280
678 0.2067. 0.1172,  0.1181,_0.1279,__0.0966 _ 0.0916
889 02068 0.1091  0.1237. 0.1270] 01116 0.1023
T 0.2102  0.1163  0.1302  0.1251. 0.1028  0.0812
708 02098 0.1218  0.1366  0.1426 _ 0.0978  0.0810




V.C. SUMMER CH/SI PUMP RUNOUT TEST DATA - PUMP C

V.C. SUMMER CH/SI PUMP C

AVERAGE OVERALL VIBRATION ANALYZER READINGS

0.4 ST T e Eene TR e S e iiassin

:: 0.3 — e - AR toim e 1~ g — -
% s
<
=z
: ). 1 e T - * e — -
== “N....._..‘____‘i :,::_'_;_ -!
S e S, S b o -
00 620 60 0 60 M0 70
MEASURED FLOW RATE (gpm)
o PIH _ PIV +~POH . POV . POA _, CSR
LOCATION -..> ~~ PH_____PIV__ PCH POV ___ POA __ CSR
Flow (gpm| " AVERAGE OVERALL VIBRATION ANALYZER READINGS (in/sec)
622 0.1014__ 00489 0.2706 _ 0.1526  0.0418 _ 0.0388
866 00827, 0.0354 02837 0.0876  0.0371. _ 0.0663
679 0.0835 _ 0.0378| 0.2868  0.1001. 0.0392 _ 0.0705

688 T 00858 00373 0.2917 0.1043 0.0386  0.0781




Vo COSUMMER CHARGING - SAFETY INJECTION PUMP
RUNOLT FLOW EVALUATION (Rey, &)

ATTACHMENT 3

DETAILED VIBRATION ANALYZER DATA

The detailed vibration test data recorded under test procedure STP-230.006A s include s in this

ittachment.  Velocity vs. frequency response spectra are included for all three pumps

ERCOTRIL 1209



AUXILIARY BUILDING
SPECTRA FROM MORE THAN ONE MACHINE

w0 PLOT
o SPaN
z 0068
]
> i
= |
Pl
&
L]
Machine:
Meas. Point:
Date/Time:
PEAK FREQUENCY
NO. (H2z)
 § 80.73
2 117,79
3 146.87
4 161.48
5 211.25
6 221.06
7 238:33
8 236.17
9 242.18
10 484.24
11 676,03
i3 726.32
TOTAL MAG
.0446
Fl/Enter=Accept

h}i&.nznnziainanaiiisa&11

hm_‘J b

710 GPM-A2- 16V
D6-APR-93 32136

780 GPM-A2-|6Y

dd DE-GPR-97 90136

JM_JA P g

598 GPM-R2-16Y

Aode) DE~APR-93 00130

680 GPM-A2-16Y

ar| BE~APR-33 20! 18

£ T RN
Uk

A
'3

P "
A
420 e 1208

FREQUENCY IN WZ

688 2000  on!

LIST OF SPECTRAL PEAKS
KARR R AR AR R AR AR AR R ARk

{CHRG) CHARG. PUMP A

710 GPM=-A2~-16V

06-APR~93 02:36:34
PEAK ORDER
VALUE VALUE

0213 «+CO
. 0037 1.46
0050 1.83
.0107 2.01
0063 2.63
0073 2.75
.0061 2.81
.0033 2.94
0056 3.01
0066 6.02
.0030 8.40
. 0049 9.03

SUBSYNCHRONOUS

.0028 / 0%

-

F2=Paging is ON

675 GPM-A2-16V
@5-aPR~93 23148

INITIAL-A2~16Y

PUMP INBD VERTICAL

Amplitude Units: IN/SEC PK
PEAK FREQUENCY PEAK ORDER
NO. (Hz) VALUE VALUE
43 769.41 0032 9.56
14 783.89 .0032 9.74
1S 807.71 .0093 10.04
16 814.04 .0031 10.12
O 968.69 .0084 12.04
18 3372.32 .0065 17.0%
19 1453.06 +22.231 18.06
20 1833.79 .0048 19.06
21 1614.51 .0039 20.06
22 1856.98 .0054 23.08
23 1893.78 .0032 23.583
24 1937.62 .0099 24.08
SYNCHRONOUS NONSYNCHRONOUS
.0295 / 44% .0333 / 56%
F7=Title F9=Copy Esc=Quit



AUXILTARY BUILDING

o SPECTRA FROM MORE THEN OME MACHINE

@ |
718 GPM-A2-| 7
AR ccnantatnanat e falaal pe-aPR-93 82136
£ ) 18] r_JJu_...-A TR [ S R ’O‘“;WG:?#.';TJ?
=
> | Ll « A Y " 2:wbnfzrn
i e
g L) e " S A - -‘2'.».-” g’:n
£ s
L b Ao s T A mmof;sm ;;':‘6
L..J}L y rom 44 zgl;i:ﬂ‘l,?-;z;‘;a
@ 49@ ri:m - lza"“"z 1608 2000 %: .b.‘?
LIST OF SPECTRAL PEAKS
2R R R R R R E SR
Machine: (CHRG) CHARS. PUMP A
Meas. Point: 710 GPM=-A2~17H ~-=> PUMP INBD HORIZONTAL
Date/Time: 06-APR-93 02:36:48 Amplitude Units: IN/SEC PK
PEAK FREQUENCY PEAK ORDER PEAK FREQUENCY PEAK ORDER
NO. (Hz) VALUE VALUE NC. (Hz) VALUE VALUE
1 80.73 0576 1.00 13 264.01 .0064 3.28
2 131.85 . 0063 1.63 14 383.30 .0048 4.76
3 138.41 0086 e 15 107 .73 . 0052 B8.80
5 14€.69 +D115 1.82 16 807.18 .0091 16.03
5 183.73 .0048 1.91 17 968.58 .0056 12.04
6 161.38 .0188 P L 18 1372.27 .0082 17.08
v 191.04 .0100 {0 1 4 19 1453.01 .0183 18.06
8 196.58 .0061 2.44 20 1533.83 .0090 19.08é
9 205.74 0052 2.56 21 1614.56 .0087 20.06
10 220.R7 0053 2:7%8 22 1776.06 .0140 22,07
11 228.49 .0050 2.84 23 1856.47 0063 23.07
12 242.19 .0114 3.01 24 1937.37 .0053 24.08
TOTAL MAG SUBSYNCHRONOUS SYNCHRONOQUS NONSYNCHRONOUS
.0794 .0078 / 1% .0640 / 65% .0464 / 34%

Fl/Enter=Accept F2=Paging is ON F7=Title F9=Copy Esc=Quit




AUXTLIARY BUILDING
SPECIRA FROM WORE THAN ONE MACHINE

T
710 GPM-A2-19v
W6-aPR-93 8213
708 GPM-RZ-19V
hmniioie A ——in{ 06-OPR-33 20138

699 GPM-A2~1 9V
e D6~aPR-93 08138

hh[ 680 GPM-A2- |9V
" i 86-4PR-93 BR111

67% GPM-A2- 19V
T A 29-APR-93 23146

PK VELOCITY IN IN-SEC

INITIAL A2~ 19V

“ . P5-APR-93 21148
800 1200 1600 2000  Lahel oo

FREGUENCY IN W2 Pcer  .ode)

LIST OF SPECTRAL PEAKS
KA A kAR AR R AR R AR R kR k

Machine: (CHRG) CHARG. PUMP A
Meas. Point: 710 GPM-A2-19V =-> PUMP OUTBD VERTICAL
Date/Time: 06-APR~93 02:37:04 Amplitude Units: IN/SEC PK
PEAK FREQUENCY PEAK ORDER PEAK FREQUENCY PEAK ORDER
NO. (Hz) VALUE VALUE NO. (Hz) VALUE VALUE
1 29.48 .0284 ;37 13 221.69 .0034 2.76
2 44.07 .0032 « 55 14 264,18 .0036 3.28
3 59.02 .0181 e J | 15 310.88 .0034 3.86
4 73.39 0277 + 91 16 316.06 .0039 3.93
5 80.60 .0261 1.00 17 322.98 0062 4.01
6 88.12 0337 1.310 18 473.78 .0032 5.89
7 102.87 .0042 1.28 19 484.07 .0036 6.02
8 118.07 .0453 r I 20 645.46 .0032 8.02
9 131.43 .0123 1.63 21 707.97 .0034 8.80
10 146.76 .0336 1.82 22 968.48 .0032 12.04
11 161.47 .0308 2.01 23 1452.92 .0207 18.06
12 176.50 .0042 2:19 24 1937.15 .0048 <4.07
TOTAL MAG SUBSYNCHRONOUS SYNCHRONOQUS NONSYNCHRONOUS
.0973 0405 / 17% .0419 [/ 18% .0780 / 64%

Fl/Enter=Accept F2=Paging is ON F7=Title F9=Copy Esc=Quit



SPECTRA FROM MORE THaN OME MACHINE

Fl/Enter=Accept

F2=Paging is ON F7=Title F9=Copy Esc=Quit

AUXILIARY BUILDING
-]
218 GPM-A2 - 20K
V6-aPR-93 82137
[ PLar
% sean i . 780 GPM-A2- 20
z B 1 " B6-APR-93 DO I8
£ L 690 GPM-AZ2 28k
z L 6-aPR-93  BR139
g " Lh 680 PM-AL- 20H
P~ i 1 B6-APR-93 80111
: ‘ ' 67% GPM-A2-20M
P | = B9-APR-93 23146
' ' INIT 1AL A2~ 20H
+ S Lo a-anoo? a.:.u”s
' " RREwy R M. . g&: e
LIST OF SPECTRAL PEAKS
2 e R R R R R R R R R R R ]
Machine: (CHRG) CHARG. PUMP A
Meas. Point: 710 GPM-A2-20H =~=-> PUMP QUTBOARD HORIZONTAL
Date/Time: 06~APR~93 02:37:19 Amplitude Units: IN/SEC PK
PEAK FREQUENCY PEAK ORDER PEAK FREQUENCY PEAK ORDER
NO, (Hz) VALUE VALUE NO. (Hz) VALUE VALUE
1 29.50 .0043 «37 13 190.88 .0065 r P & |
P 58.90 .0037 Py g | 14 308.35 .0034 A483
3 73.03 .0035% s 9% 15 322.50 .0031 AL
4 80.75 .0690 1.00 16 3166.49 .0042 4.93
- | 98.08 0103 " S 17 410.94 .0035% 8«11
6 106.27 .0075% ) P § ¢ 18 47B.35% 0053 5.94
7 118,07 0093 1.47 19 484.34 .0236 6.02
8 13)Y.61 0056 1.64 20 556.98 .0034 6.92
9 1i81.1% . 0060 1.75% 21 707.74 D051 8.80 ‘
10 146.67 .0248 1.82 22 968.65 .0036 12.04
;g | 161.44 .0380 2.01 23 1452.94 .004686 18.06 ‘
12 176.19 .0038 2.19 24 1533.73 . 0059 19.06 }
TOTAL MAG SUBSYNCHRCNQUS SYNCHRONOUS NONSYNCHRONOUS
0931 .0099 / 1% .0824 / 78% .0423 / 21%



AUXILIARY BUILDING

SPECTRA FROM MORE THAN ONE MACHINE

"] PLOT
8 sPan
z o2 doa
E
z ) .
g
o ol Lia
¥
! -~
v e
P T
Machine:
Meas. Point:
Date/Time:
PEAK FREQUENCY
NO. (Hz)
1 29.48
2 59.02
3 73.44
4 80.73
% 88.19
6 116,97
7 131,89
3 146.92
9 161.47
10 176.90
11 3186.11
12 321.64
TOTAL MAG
+ 1337

Fl1/Enter=Accept

LIST OF SPECTRAL PEAKS
e

(CHRG) CHARG. PUMP A

710 GPM~A2-21A

06-APR-93 02:37:38

-

PEAK ORDER
VALUE VALUE
0127 « 37
. 0077 +73
0051 91
.0316 1.00
.0105 1.1C
.0079 1.45
.0031 1.64
0067 1.83
0154 2.01
. 0037 2.20
0038 3.93
0033 4.00
SUBSYNCHRONOUS
.0224 / 3%

F2=Paging is ON

719 Pm-a2-21a
B6-APR-93 92137

788 GPM-a2-21”
86-aPR-93 90139

690 GPM-A2-21R
VE-APR-33 88131

680 GPM-A2-218
B6-APR-93 80:12

67 GPM-R2-21R
AS-APR-93 23147

INITIAL-A2~-21A

PUMP OUTBOARD AXIAL

Amplitude Units:

PEAK FREQUENCY PEAK

NO. (Hz)
13 465 .23
14 73.46
15 484,22
16 707.87
17 726.57
18 806,98
19 968.58
20 1452.88
21 1533.63
22 1775.82
23 1856.14
24 1937.17

SYNCHRONOUS

.0546 / 17%

F7=Title

IN/SEC PK

ORDER
VALUE VALUE
.0028 5.79
.0045 5.88
.0113 6.02
.0033 8.80
.0035 9.03
.0026 10.03
.0083 12.04
«1225 18.06
.0066 19.06
. 0033 22.07
.0048 23.07
.0119 24.07

NONSYNCHRONOUS

.1200 / 81%

F9=Copy Esc=Quit



AU ILIARY BUILDING
SPECTRA FROM MORE THAN OME MACHINE

710 GPH-RA2-26V
| PE-APR-93 B2 37
2 PLOY
G M 700 GPM-AZ-26V
s a.12 BE-APR-93  BR139
z
< bk Hadt-Arig -4
3 A A 680 GPM-A2-26V
¢ @ - P6-sPR-93 8012
£ e
B V. SR,
INITIAL-A2~26V
e -l
LIST OF SPECTRAL PEAKS
I AR s R R R R R R R R R R R R R ]
Machine: (CHRG) CHARG. PUMP A
Meas. Point: 710 GPM=A2-26V ==-> PIPING HIGH FREQ
Date/Time: 06-APR=93  02:37:57 Amplitude Units: IN/SEC PK
PEAK FREQUENCY PEAK ORDER PEAK FREQUENCY PEAK ORDER
NO. (Hz) VALUE VALUE NO. (Hz) VALUE VALUE
1 1452.88 .0494 18.06 13 2581.14 .0090 32.08
1537.50 .0041 19.11 14 2642.84 .0076 32.84
3 1613.31 . 0057 20.05 15 2744.63 0137 34.11
4 1690.12 .0049 21.00 16 2902.85 .0077 36.08
5 1779.23 .0126 22.11 17 2992.25 .0040 37.19
. 1864.34 .0102 2¥.17 18 3111.66 .0028 18.67
7 1959.89 0163 24.36 19 3234.63 .0023 40.20
8 2091.41 .0584 25.99 20 3635.33 .0015 45.18
9 2167.11 0372 26.93 21 3793.47 ., 0015 47.14
10 2262.28 .0204 28.11 22 3870.79 .0028 48.10
11 2422.05 .0275 30.10 23 4042.72 0013 50.24
12 2508.30 .0062 31.17 24 4129.09 .0015 51.31
TOTAL MAG SUBSYNCHRONOUS ' | NCHRONOUS NONS YNCHRONOUS

1124 Undefined / 0% Undeiined / 0% Undefined / 0%
Fl/Enter=Accept F2=Paging is OFF F7=Title F9=Copy Esc=Quit



CHRG ~ CHARG, PUMP &

INITIAL-61-1V  MOTOR OUTBOARD VERTICAL

.210 1

8. 008 P
0,206 | i
T

PX VELOCITY InN IN-SEC

Machine:
Meas. Point:
Date/Time:

PEAK FREQUENCY
NO. (Hz)

1

119.75
147.45
161.76
178.44

TOTAL MAG
.0134

Fl/Enter=Accept

119.8

SPECTRUM DISPLAY
5-aPR-93 21136

PK = 2104
LOAD = 190.9
RPN = | 764,
RPS = 29.48

< FREQ!
s0e 1080 [poal 12,99

400 600 o 1
FREQUENCY 1IN WZ SPEC: 00414

LIST OF SPECTRAL PEAKS
AARE AR AR AR AR R Tk Ak ke kR
(CHRG) CHARG. PUMP A
Initial~Al-1V ==> MOTOR OUTBOARD VERTICAL

05-APR=93  21:36:12 Amplitude Units: IN/SEC PK
PEAK ORDER PEAK FREQUENCY PEAK ORDER
VALUE VALUE NO. (Hz) VALUE VALUE
.0046 1.00 13 206.73 .0015 7.03
.0025 2.01 14 208.44 .0017 7.09
.0006 2.36 15 239.29 . 0006 8.14
.0006 2.49 16 323.20 ,0014 10.99
.0009 2.75 17 354.04 .0026 12.04
.0007 2.84 18 359.94 .0032 12.24
.0058 3.01 19 413.03 ., 0010 14.05
. 0005 3.22 20 442.60 .0011 15.06
.0072 4.07 21 471.92 . 0007 16.05
.0029 5.02 22 484,36 .0009 16.48
.0007 5.50 23 648.94 .0006 22.08
.0019 6.07 24 707.92 .0011 24,08
SUBSYNCHRONOUS SYNCHRONOUS NONSYNCHRONOUS
.0017 / 2% .0101 / 57% .0086 / 41%
F2=Paging is OFF F7=Title F9=Copy Esc=Quit



~ CHARG, PUMP A

CHRG
0,812 JNLTIAL-A1-2H  MOTOR OUTBOARD WORIZONTAL
8 1

| SPECTRUM DISPLAY
AS-aPR-93 21136

o010 | o L PR s @16l
ks LOAD = 10@.0
= RPY = 764,
RPS = 29,48

PK VELOCITY IN iN-SEC

LIST OF SPECTRAL PEAKS
RARKAARRRARR AR AR R AR R R

Machine: (CHRG) CHARG. PUMP A
Meas. Pnint: Initial-Al-2H -=> MOTOR OUTBOARD HORIZONTAL
Date/Tire: 05-APR~93 21:36:48 Amplitude Units: IN/SEC PK
PEAK FREQUENCY PEAK ORDER PEAK FREQUENCY PEAK ORDER
NO. (Hz) VALUE VALUE NO. (Hz) VALUE VALUE
- 29.50 .0077 1.00 13 235.99 . 0015 8.03
2 45.74 .0010 1.56 14 240.04 .0046 8.17
3 50.43 .0009 1.73 15 265.47 .0009 9.03
4 53.37 .0006 1.82 16 294.99 .0012 10.04
5 58.99 . 0093 2.01 17 324.36 .0013 11.03
6 69.23 .0010 2.35 18 353.94 . 0027 12.04
7 74.44 .0008 2.53 19 359.97 .0053 12.25
8 88.50 .0022 3.01 20 383.48 .0015 13.05
9 119.42 .0024 4.06 21 $31.00 .0009 18,06
10 149,53 L0007 5.09 22 560.47 . 0009 19.07
11 179.39 .0009 6.10 23 589.90 . 0006 20.07
12 206.47 .0021 7202 24 707.99 .0024 24.08
TOTAL MAG SUBSYNCHRONOQUS SYNCHRONOUS NONSYNCHRONOUS
.0161 L0017 / 1% .2132 / 68% .0090 / 31%

Fl/Enter=Accept F2=Paging is OFF F7=Title F9=Copy Esc=Quit



INITIAL-81-3A

CHRG ~ CHARG, PUMP A
MOTOR OUTROARD AX1AL

2. 08
L 9.906
%
3
E
. 0.004
4 o
E | 3
¥
¥ 9. 802
2
B
Machine:
Meas. Point:
Date/Time:
PEAK FREQUENCY
NO. (Hz)
1 29,48
2 59.04
3 80.81
4 88.50
5 95.59
6 118.02
7 119.67
L 147.50
9 153.41
10 156.94
' 1 161.67
12 168.01
TOTAL MAG
.0130
Fl/Enter=Accept

o864

408 (] 990
FREQUENCY IN W2

SPECTRUM DISPLAY
e3-4PR-93 21137
PK = 8130
LOAD = 100.9
RPH = 1764,
RPS = 29,49

3

4
o [REG 30,00
1000 ompR:  1.821
SPEC: . @Bes1

LIST OF SPECTRAL PEAKS
ERR A AR AR AR AR AR R Rk

(CHRG) CHARG. PUMP A
Initial~Al1-3A -

05~APR~93 21:37:04
PEAK ORDER
VALUE VALUE

0029 1.00
.0016 2.01
0009 2.75
.0026 3.01
0010 3.25
0017 4.01
.0019 4.07
0050 5.02
0006 5.22
.0005 5.34
.0010 5.50
0010 5.72

SUBSYNCHRONOUS

.0040 / 10%

F2=Paging is OFF

MOTOR OUTBOARD AXIAL

Amplitude Units: IN/SEC PK
PEAK FREQUENCY PEAK ORDER
NO. (Hz) VALUE VALUE
13 178.00 .0059 6.06
14 206.42 .0029 7.02
1% 237.03 0011 8.06
16 239.46 0009 8.15
17 265.59 0017 9.03
18 295.37 .0010 10.05
19 324.61 .0023 11.04
20 354.12 0026 12,05
21 359.86 .0014 12.24
22 383.36 .0013 13.04
23 413.02 .0007 14.05
24 707.97 .0006 24.08
SYNCHRONOUS NONSYNCHRONOUS
.0101 / 61% .0071 / 30%
F7=Title F9=Copy Esc=Quit



CHRG -~ CHARG. PUMP A
INITIAL-R1 -4V MOTOR IMBOARD VERTICAL

0.83% v SPECTRUM DISPLAY
25-aPR-93 21:37
2,920 LoPK = 2330
* LOAD = 120.0
& * RPN = {764,
b - RPS = 29.40
T 2,824 +
-4
E
. 0.918
% " 3
¢ s.oiz ) 3 §
. - I
ﬂ.“{ 9
. : FREQT 30,90
R S
LIST OF SPECTRAL PEAKS
R R R S R R R R R R}
Machine: (CHRG) CHARG. PUMP A
Meas. Point: Initial-Al-4V -=> MOTOR INBOARD VERTICAL
Date/Time: 05~APR~93 21:37:48 Amplitude Units: IN/SEC PK
PEAK FREQUENCY PEAK ORDER PEAK FREQUENCY PEAK ORDER
NO. (Hz) VALUE VALUE NO. (Hz) VALUE VALUE
1 29.52 .0077 1.00 13 472.01 .0032 16.06
2 59.00 .0071 2.01 14 484.46 .0018 16.48
3 88.53 .0105 3.01 15 531.08 .0031 18.07
4 119.92 .0240 4.08 16 590.13 .0013 20.08
5 149.52 .0018 5.09 17 619.59 .0012 21.08
6 179.10 .0031 6.09 18 646.87 .0017 22.01
7 208.41 .0034 7.09 19 649.08 .0040 22.08
8 324.35 .0016 il 03 20 678.58 .0020 23.08
g 354.06 .0037 12.04 21 708.08 . 0099 24.09
10 3159.88 .0018 12.24 22 726.71 0017 24.72
11 383.44 .0012 13.04 23 737.60 .0020 25.09
12 413.06 .0023 14.0% 24 767.10 L0014 26.10
TOTAL MAG SUBSYNCHRONCUS SYNCHRCONOUS NONSYNCHRONOUS
.0330 .0031 / 1% .0203 / 38% .0259 / 62%

Fl/Enter=Accept F2=Paging is OFF F7=Title F9=Copy Esc=Quit



CHRG - CHARG. PumP A
INITIAL ~A1~5H MOTOR IMBOARD HORIZONTAL
1

SPECTRUM DISPLAY
Q%-APR-93 21138

X = D200
LOAD = 199.9
T RPN = (764,
RPS = 29,40

PX VELOCITY IM IN-SEC

LIST OF SPECTRAL PEAKS

AR R R RS R R R R R R R R R R
Machine: (CHRG) CHARG. PUMP A
Meas. Point: Initial-Al-S5H ==> MOTOR INBOARD HORIZONTAL
Date/Time: 05-APR~-93 21:38:16 Amplitude Units: IN/SEC PK

PEAK FREQUENCY PEAK ORDER PEAK FREQUENCY PEAK ORDER

VALUE VALUE NO.
1.00 13

y Rl 14 3J23.16

2.01 15 354,02

2.37 16 360.01

2:.75 17 383.50

3.01 18 442.59

4.07 19 471.98

5.02 20 484.50

5.49 21 531.00

6.02 22 589.96

: 7.02 23 649.05

239.84 . 8.16 24 708.00

TOTAL MAG SUBSYNCHRONOUS SYNCHRONOQUS NONSYNCHRONOUS
.0200 .0026 / 2% 0177 / 79% .0088 / 20%
Fl/Enter=Accept F2=Paging is OFF F7=Title F9=Copy Esc=Quit




CHARG, PUMP A

CHRG -
INITIAL-A1~6A MOTOR IMBOARD AXIAL

8. 020
2.016
#
z
= 02|
£
z
3
¥
&
(]
Machine:
Meas. Point:
Date/Time:
PEAK FREQUENCY
NO. (Hz)
1 29.48
58.97
3 80.86
4 88.51
5 95.69
6 98.26
Y § 120.00
3 149.40
9 161.48
10 166,65
i | 170.37
12 174.35
TOTAL MAG
.0218
Fl/Enter=Accept

120.8

200 498 580 820
FREQUENCY IN M2

FREQ:

SPECTRUM DISPLAY
95-aPR-93 21138

M o= 0218
i LOAD = 199.9

RPM « | 7g4,
RPS & 29,40

39,00

-

SPEC

LIST OF SPECTRAL PEAKS
R e e e e R T L)

(CHRG) CHARG. PUMP A
Initial-Al-6A -
05-APR-93 21:38:48

PEAK ORDER
VALUE VALUE
0o2s 1.00
0050 2.01
0015 2.7%
0079 3.01
0014 3.26
0010 3.34
0150 4.08
0054 5.08
.0022 5.49
0017 5.67
0019 5.80
0011 5.93
SUBSYNCHRONOUS

.0023 /7 1%
F2=Paging is OFF

MOTOR INBOARD AXIAL

Amplitude Units:

PEAK FREQUENCY PEAK

NO. (Hz)
13 178.38
14 238.08
15 354,02
16 359.88
17 383.43
18 471.94
19 484.32
20 530.90
21 560,39
22 565.09
23 589,80
24 707.91

SYNCHRONOUS

.0135 / 38%

F7=Title

IN/SEC PK
ORDER
VALUE VALUE
0035 6.07
0012 8.10
0019 12.04
0012 12.24
.0019 13.04
.0032 16.05
0010 16.48
0021 18.06
0022 19.06
0011 19.22
0014 20,06
»0039 24.08
NONSYNCHRONQUS
0170 / 61%
F9=Copy Esc=Quit



CHRG - CHARG. PUMP A
0,012 el BITIAL-RISY  GEARBOX [NPUT VERTICAL

SPCCTRUM DISPLAY
S-PR-93 2119
P = 8126
LORD = 190,90
o RPM = 1768,
- RPS » 29,46
3
2
B
=
:
[ 4
FREGH g
@ TS0 10 1% 200 2% 300 350 40 kDR Ehﬁ
LIST OF SPECTRAL PEAKS
AR R R R R R R R R R R R R R R
Machine: (CHRG) CHARG. PUMP A
Meas. Point: Initial=-Al~7V -=> GEARBOX INPUT VERTICAL
Date/Time: 05-APR~93 21:39:28 Amplitude Units: IN/SEC PK
PEAK FREQUENCY PEAK ORDER PEAK FREQUENCY PEAK ORDER
NO. (Hz) VALUE VALUE NO. (Hz) VALUE VALUE
i | 5.80 .0012 .20 33 177.00 .0007 §,01
2 8.83 .0008 .30 14 220.24 3.,65E-~04 7.47
3 29.50 . 0050 1.00 15 236.00 .0005 8.01
4 58.98 0012 2.00 16 265.50 0011 9.01
5 80.74 .0023 2.74 17 293.59 4,66E~04 9,96
6 88.46 3.83E~04 3.00 18 295.02 .0013 10.01
7 110.24 .0012 3.74 19 300.96 3.86E~04 10.21
8 118.01 . 0005 4.01 20 322.95 0057 10.96
9 120.00 .0028 4.07 21 324.52 .0018 11.01
10 147.28 .0006 5.00 22 354 01 .0078 12.01
11 149.52 4.56E~04 5.07 23 360.02 .0008 12,22
12 161.48 .0018 5.48 24 383.52 .0020 13.02
TOTAL MAG SUBSYNCHRONOQUS SYNCHRONOUS NONSYNCHRONOUS
.0126 ,0019 / 2% .0094 / 55% L0082 / 42%

Fl/Enter=Accept F2=Paging is OFF F7=Title F9=Copy Esc=Quit



e.912

CHARG,

CHRG ~ PUMP 4
INITIAL-A1-8M GEARBOX (MPUT HORIZONTAL

T

8.010

9. 008

S

P VELOCITY IN INSEC
-l
o H
.F:j;

Machine:
Meas. Point:
Date/Time:
PEAK FREQUENCY
NO. (Hz)
1 8.:33
2 7.19
3 29.51
4 59.01
5 80.74
6 110,47
7 118.01
8 120.00
9 132,23
10 147.21
13 149.53
12 161.50
TOTAL MAG
.0180
Fl1/Enter=Accept

—_— 161.9

— 177.9

88.7

198 158 200 299 320 350
FREQUENCY IM W2

P FREG:

e .

LIST OF SPECTRAL PEAKS
RAR AR AR AR R AR AR Rk Ak

(CHRG) CHARG. PUMP A
Initial-Al1-8H -
05~APR-93 21:39:52

PEAK ORDER
VALUE VALUE
0057 18
0018 24
0055 1.00
.0018 2.00
.0062 2.74
.0007 3.74
.0030 4.01
.0010 4.07
0007 4.48
0021 5.00
0014 5.07
. 0080 5.48
SUBSYNCHRONOQUS

.0062 / 12%
F2=Paging is OFF

SPECTRUM DISPLAY
P%-aPR-93 21129

PK = Q180
LOAD = (82,2
RPM =« (768,
RPS = 29.46

29,50
us

GEARBOX INPUT HORIZONTAL
Amplitude Units:

PEAK FREQUENCY PEAK

——— - - —-——— - - -

NO. {Hz)
13 177.02
14 178.98
15 206.53
16 236.00
17 242.25
18 265.54
19 295.06
20 322.99
21 354 .07
22 360.10
23 375.69
24 383.56
SYNCHRONOQUS
L0120 / 44%
F7=Title

IN/SEC PK
ORDER
VALUE VALUE
.0081 6.01
. 0010 6.07
.0015 71,01
.0009 8.01
.0015 2l
.0014 e.01
.0013 10.01
.0018 10.96
.0018 12.02
L0014 12.22
L0006 12.75
. 00852 13.02
NCNSYNCHRONOUS
.0120 / 44%
F9=Copy Esc=Quit
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CHRG - CHARG, PUMP &
INITIAL-R1-18Y  GEARBOX OIL P/P VERTICAL

0. 024 SPECTRUM DISPLAY

B5-APR-93 2114

PK = 3424
LOAL = 199.8
RPY » |78,
RPS = 29.48

%48

8.818

3069.

PK VELOCITY I IN-SEC

e 1 988 2860 3000 4800
FREQUENMCY IN W2

LIST OF SPECTRAL PEAKS
KAKRR AR R AR R AR R R R AR &

Machine: (CHRG) CHARG. PUMP A
Meas. Point: Initial-Al-10V ~--> GEARBOX OIL P/P VERTICAL
Date/Time: 05~-APR~-93 21:41:12 Amplitude Units: IN/SEC PK
PEAK FREQUENCY PEAK ORDER PEAK FREQUENCY PEAK ORDER
NO. (Hz) VALUE VALUE NO. (Hz) VALUE VALUE
1 29.40 0083 1.00 13 1938.96 .0045% 65.81
b 323.32 . 0066 10.97 14 2019.00 .0043 68.52
3 354.01 .0179 12.01 15 2242.43 .0042 76,11
4 484.88 .0039 16.46 16 2360.74 +0039 80.12
5 708.17 .0096 24.03 e ) 2980.22 .0088 101,15
6 1416.49 . 0059 48.07 i8 3009.71 .0075 102.15
7 1452.40 .0037 49.29 19 3039.12 .0080 103,14
8 1475.45 .0070 50.08 20 3068.64 0192 104.15
9 15€3.90 . 0040 53.08 21 3098.18 ,0129 105.15
10 1622.73 . 0051 55,07 22 3127.78 .0041 106.19
il 1710.80 .0041 58.06 23 3186.47 .0037 108.15
12 1917.14 .0047 65.07 24 3216.22 .0039 109.16
TOTAL MAG SUBSYNCHRONOQUS SYNCHRONOUS NONSYNCHRONOUS
.0424 Undefined / 0% .0405 / 91% .0125 / 9%

Fl/Enter=Accept F2=Paging is OFF F/=Title F9=Copy Esc=Quit



0000 (NITIAL-A1-11H GEARBOX OIL P-P HORIZONTAL
: SPECTRUM DISPLAY
@S-aPR-93 21141
f.824 : G;;-izﬁ
g ; . =8
¢ g i
= a.018 !
.
% 0012 ]
¥
£ 2006 |
. : FREQ: 29
1..runég¢u~u ot 3%8 80199
LIST OF SPECTRAL PEAKS
I AR R R R R R R R R R R
Machine: (CHRG) CHARG. PUMP A
Meas. Point: 1Initial-Al-11H ~--> GEARBCX OIL P/P HORIZONTAL
Date/Time: 05-APR-93 213481332 Amplitude Units: IN/SEC PK
PEAK FREQUENCY PEAK ORDER PEAK FREQUENCY PEAK ORDER
NO. (Hz) VALUE VALUE NO. (Hz) VALUE VALUE
1 80.60 0058 2.74 13 1564 .46 .0038% 53.10
2 176.93 0050 6.00 14 1622.57 0046 55.07
3 354.80 0067 12.04 15 1938.137 .0036 65.79
4 384.32 0076 13.04 16 2891.62 .0043 98.14
5 471.72 0050 16.01 17 2920.92 .0045 99.13
6 6€78.53 .0044 23.03 18 2950.40 .0052 100,13
7 708.12 0196 24.03 19 2980.00 0148 101.14
8 735.05 0045 24.95 20 3009.64 .0107 102.14
9 1150.60 0034 39.05 21 3038.94 .0116 103,14
10 1180.0C0 0049 40.05 22 3068.47 0171 104.14
11 1454.21 . 0036 49.35 23 3097.95 D117 105.14
12 1475.¢8 0032 50.08 24 3216.03 .0038% 109.18
TOTAL MAG SUBSYNCHRONOUS SYNCHRONQUS NONSYNCHRONQUS
.0448 Undefined / 0% .0428 / 91% 0131 / 9%
Fi/Enter=Accept F2=Paging is OFF F7=Title F9=Copy Esc=Quit



- CHARG. PUMP

CHRG 8
IMITIAL-A1-1 GEARBOX 01L P/P AxlaL
8.98 -
0.7 -

0.“}

8.83

P VELOCITY IN IN/SEC

e.02 %
&
@.91

Machine:
Meas. Point:
Date/Time:

PEAK FREQUENCY
NO. (Hz)

- - ———— -

472.29
10 502.54
11 530.66
12 619.65

TOTAL MAG
.0739
Fl/Enter=Accept

8

NS

FREQUENCY IN WZ

-
SPEC!

LIST OF SPECTRAL PEAKS
HAR A AR AR AR AR R AR R ARk k %

(CHRG) CHARG. PUMP A
Initial=Al=12A ==>
05-APR~-93 21:43:56

PEAK ORDER
VALUE VALUE
.0126 1.00
0050 2,01
.0085 a.73
0053 3.90
0049 10.96
0117 12.00
0065 12.98
. 0056 14.02
.0060 16.03
.0070 17.06
.0066 18.01
0072 21.03
SUBSYNCHRONOUS

Undefined / 0%
F2=Paging is OFF

5

SPECTRUM DISPLAY
85-APR-93 21141

PK = @70
LOAD = 100.8
3 RPR = | 768,
RPS = 29,46

GEARBOX OQOIL P/P AXIAL

Amplitude Units: IN/SEC PK
PEAK FREQUENCY PEAK ORDER
NO. (Hz) VALUE VALUE
13 649.19 .0106 22.03
14 678.77 . 0099 23.04
15 708.07 0612 24.03
16 726.71 . 0096 24.66
17 735.96 .0098 24.98
18 1453.66 . 0053 49.34
19 1475.00 .0055 50.06
20 1563.56 . 0051 53.07
21 1622.19 .0051 55.06
22 1681.69 .0047 57.08
23 3068.82 .0073 104.15
24 3098.35 .0066 105.16
SYNCHRONOUS NONSYNCHRONQUS
.0720 / 95% .0166 / 5%
F7=Title F9=Copv Esc=Quit



8.936
.839 |
? o 024
=
E
, ©.818
=
g e.012
o
2,006 |
]
Machine:
Meas. Point:
Date/Time:
PEAK FREQUENCY
NO. (Hz)
i § 29.49
2 80.78
3 33321
4 354.07
S 383.49
6 413.05
7 442 .59
8 472.14
9 $31.03
10 565.37
11 648.62
12 678.67
TOTAL MAG
.0414

Fl1/Enter=Accept

CHRG :
INITIAL-a1-13v __ GEARBOX OUTPUT VERTICAL
T

SPECTRUM DISPLAY
A9-APR-93 21142

& PK = .d4l4
. LOAD = 100,98
ﬁ RPM = 4829,

PPS » BO.47

FREQ: 88,00
FREGUENCY 1N W2 ee, .odtes

LIST OF SPECTRAL PEAKS
RARRAK KRR AR AR R A C R AR R AR

(CHRG) CHARG. PUMP A

Initial-Al1-13V =--> GEARBOX OUTPUT VERTICAL
its: IN/SEC PK

05-APR-93 21:42:28 Amplitude Un
PEAK ORDER PEAK FREQUENCY PEAK
VALUE VALUE NO. (Hz) VALUE
0043 e 37 13 708,14 . 0136
.0032 1.00 14 726.76 .0031
.0100 4.02 15 737.66 .0034
0267 4.40 16 1180.20 .0043
. 2046 4.77 17 1386.75 .0033
.0074 5.13 18 1416.28 .0037
.0036 %.50 19 1453.50 .0077
.0089 5.87 20 1534.28 .0028
.0058 6.60 el 1563.80 0043
.0035 T:03 22 1593.17 .0034
.0036 8.06 23 1622.79 .0031
. 0041 8.43 24 1711.36 .0050
SUBSYNCHRONCUS SYNCHRONOUS NONSYNCHR
.0086 / 4% .0134 / 11% .0382
F2=Paging is OFF F7=Title F9=Copy

ORDER
VALUE

8.80

9.03

9.17
14.67
17.23
17.60
18.06
19.07
19.43
19.80
20.17
21.27

ONOUS
/ B5%
Esc=Quit



CHRG - CHARG. PUMP A

.04 XTNXHQ.-Ql‘NN Gﬁﬁm OUTPUT HORIZONTAL
: T
05 GPR93 £1i42
3 PK = 0430
Q LORD = 19@,9
#.83 RPM = 4829,
o i RPS = 80.47
L3 |
E
. 9,82 |
= o
¥ ﬁ L
¥ eello nY
v 400 890 1200 1608 2000 Lgto  o9.08
FREQUENCY [N W2 -~ R, ]
LIST OF SPECTRAL PEAKS
R R R R R R R R R R E R R
Machine: (CHRG) CHARG. PUMP A
Meas. Point: Initial-Al~14H =~-=> GEARBOX OUTPUT HORIZONTAL
Date/Time: 05~-APR~-93 21:42:44 Amplitude Units: IN/SEC PK
PEAK FREQUENCY PEAK ORDER PEAK FREQUENCY PEAK ORDER
NO. (Hz) VALUE VALUE NO. (Hz) VALUE VALUE
1 59.01 .0D034 P ] 13 678.66 .0056 8.43
2 80.79 .0060 1.00 14 708.13 .0300 8.80
3 147.92 .0020 1.84 15 7126.71 .0047 9.03
4 177 .01 .0046 2.20 16 737.58 0056 9.17
2 295.18 ., 0020 .67 17 796.62 .0022 9.90
6 323.93 0028 4.03 18 1416.22 .0020 17.60
y 354.00 .0099 4.40 19 1453.49 0023 18.06
3 383,71 .0C55 4.77 20 1475.23 .0047 18.33
9 413.28 .0037 5.1% 21 1504.79 .0022 18.70
10 472.34 .0034 5.87 22 1534.12 .0032 19.06
11 484 .68 .0028 6.02 23 1593.33 . 0029 19.80
12 648,42 .0040 8.06 24 1622.73 .0030 20.16
TOTAL MAG SUBSYNCHRONOUS SYNCHRCNCQUS NONSYNCHRONOQUS
.0430 0207 / 23% .0103 / 6% .0363 / 71%

Fl/Enter=Accept F2=Paging is OFF F7=Title F9=Copy Esc=Quit




CHARG. PUMP &

CHRG -
INITIAL-R}-1%4 GEARBOX OUTPUT AXIAL
-

2.19 SPECTRUM DISPLAY
BY-APR-91 21143
2.08 S { CoAD = 1009
3 RPM = 4829,
% : RPS = 80,47
z |
= 0.6 y
&
o 0.04 ) |
w
51
o.02 B g
’ FREQ! 86, 89
[l " . - 1200 lc00 2000 ORDR: 594
LIST OF SPECTRAL PEAKS
e o g e ok ok e ok o ok ok e ek e ke ok ok
Machine: (CHRG) CHARG. PUMP A
Meas. Point: 1Initial-Al-15A =--> GEARBOX OQUTPUT AXIAL
Date/Time: 05-APR~93 21:43:04 Amplitude Units: IN/SEC PK
PEAK FREQUENCY PEAK ORDER PEAK FREQUENCY PEAK ORDER
NO. (Hz) VALUE VALUE NO. (Hz) VALUE VALUE
1 29.52 0177 « 37 i3 726.75 9113 9.03
59.01 .0182 v 13 14 737 .61 .0219 9.17
3 80.75 0086 1.00 15 796.62 .0089 9.90
- 88.54 .0059 1.X0 16 969.00 .0046 12.04
5 110.29 .005%50 1.37 17 1180.17 .0073 14.67
6 383.65 .00853 4.77 18 1416.22 .0056 17.60
7 565.16 . 0066 7.02 19 1445.73 .0061 17.96
8 590.02 . 0050 1:+33 20 1453.44 .0076 18.06
9 619.62 +0327 170 21 1475.15 0080 18.33
10 648.85 .0148 8.06 22 1504.70 . 0059 18.70
11 678.60 .0123 8.43 23 1711.22 0092 21.26
12 708.11 .0740 8.80 24 1888.25 0047 23.46
TOTAL MAG SUBSYNCHRONOUS SYNCHRONOUS NONSYNCHRONOUS
.0921 .0257 / 8% L0217 / 6% .0857 / 87%
Fl/Enter=Accept F2=Paging is OFF F7=Title F9=Copy Esc=Quit



CHRG -~ CHARG. PUMP A
INITIAL-G1-16v _ PUMP [NBD VERTICAL

begs SPECTRUM DISPLAY
85-APR-93 21143
Px = Bdas
~ LOAD = 120.9
o .8 n . RPM = 4329,
:3; g RPS = 80,47
.
E
- 8.92 +
o e o
¥ 0.011 8 A
.n <00 06 1200 1680 2000 Lte! Be.00
FREQUENCY [N WZ et sk
LIST OF SPECTRAL PEAKS
LA R R R R R R R R S ]
Machine: (CHRG) CHARG. PUMP A
Meas. Point: Initial-Al-16V =-<> PUMP INBD VERTICAL
Date/Time: 05-APR~-93 21:43:24 Amplitude Units: IN/SEC PK
PEAK FREQUENCY PEAK ORDER PEAK FREQUENCY PEAK ORDER
NO. (Hz) VALUE VALUE NO. (Hz) VALUE VALUE
1 80.75 .0279 1.00 13 313.06 .0030 3.89
2 117.99 0033 1.47 14 321.51 .0035% 4.00
3 131.88 .0031 1.64 15 404.23 .0023 5.02
4 147.02 .0030 1.83 16 471.75% .0022 5.86
- 161.47 « 03133 2.01 17 484 .53 «0317 6.02
6 176.72 .0023 2.20 18 645.84 0031 8.03
7 198.64 .0027 2.47 19 783.29 .0038 9.73
8 206.50 .0045 2.57 20 803.68 .0025 9.99
9 221.32 .0130 2.78 21 808.28 .0044 10.04
10 242.26 .0045 3.01 22 137378 .0039 17.06
11 265.56 .0022 3:30 a3 1453.47 .0066 18.06
12 308.63 .0023 3.84 24 1937.85 .0027 24.08
TOTAL MAG SUBSYNCHRONOUS SYNCHRONOUS NONSYNCHRONOUS
.0444 .0028 / 0% .0340 / 58% .0285 / 41%

Fl/Enter=Accept F2=Paging is OFF F7=Title F9=Copy Esc=Quit



CHRG ~ CHARG. PUMP A
IMITIAL-AL-1PH  PUMP IMBD HORIZONTAL
1

0.0 SPECTRUM DISPLAY
95-APR~-93 21143
0.7 |,
; PK = 8799
LOAD = 139.9
w 0.8 RPN = 4829,
g % BPS = 89,47
Z e.e9
E
L, 0.04
2 ”
g .03 | |3 >
¥ e :T ; ;’,; +
= =
.01 | L
- : FREQ: 90,00
) 400 500 i2ee  iese 2000 ome iR
LIST OF SPECTRAL PEAKS
AR R R R R R R R R R R R ]
Machine: (CHRG) CHARG. PUMP A
Meas. Point: 1Initial-Al-17H =-> PUMP INBD HORIZONTAL
Date/Time: 05-APR~-93 21:43:40 Amplitude Units: IN/SEC PK
PEAK FREQUENCY PEAK ORDER PEAK FREQUENCY PEAK ORDER
NO. (Hz) VALUE VALUE NO. (Hz) VALUE VALUE
1 80.73 .0630 1.00 13 234.79 .0072 2:.92
2 126.01 .0032 1,57 14 242.26 .0096 3.01
3 132.06 .0092 1.64 9 249.38 0059 34:18
4 140.64 .0054 b & 16 U B W B .0046 4.01
5 147.20 .0110 1:.83 17 383.28 .0038 4.76
6 161.49 . 0285 2.01 18 403.68 .0038 5.02
y 4 190.87 .0079 r % ¥ 19 471.67 .0034 5.86
8 198.80 .0040 2.47 20 484.46 .0124 6.02
9 206.31 .0063 2.5%6 21 645.96 .0077 8.03
10 216.42 .0044 2.69 22 708.03 .0045 8.80
11 221.56 .0044 a:79 23 1372.562 .0093 17.06
12 228.22 .0042 2.84 24 1453.,35 .0118 18.06
TOTAL MAG SUBSYNCHRONOUS SYNCHRONOUS NONSYNCHRONOUS
.0799 +»911% 7 2% .0714 / 80% .0339 / 18%

Fl/Enter=Accept F2=Paging is OFF F7=Title F9=Copy Esc=Quit



CHRG -~ CHARG. PUMP A
INITIAL-AL=18A  PUMP INBD axlAalL

2.924 1y

2.0820 |

a.816

9.91e

P VELOTITY IN INSEC

Q. 004 |

Machine:
Meas. Point:
Date/Time:

PEAK FREQUENCY
NO. (Hz)

1 80.73
2 132,04
3 146.93
B 161.47
5 484.08
6 726.58
7 1372.56
8 1453.33
9 1534.06
1566.34
1575.75
1583.35

TOTAL MAG
.0502
Fl/Enter=Accept

SPECTRUM DISPLAY
PS-APR-93 21144

y PK = .@%02
LOAD = 198.9
RPM = 4829,
RPS = 8@.47

- 1373,

1455,

T

88,00

1200 1688 2000 ano 99,9
01312

409 w
FREQUENCY [N W2 s

LIST OF SPECTRAL PEAKS
T T T
(CHRG) CHARG. PUMP A

Initial-Al-18A =--> PUMP INBD AXIAL

05~APR~93 21:44:12 Amplitude Units: IN/SEC PK
PEAK ORDER PEAK FREQUENCY PEAK ORDER
VALUE VALUE NO. (Hz) VALUE VALUE
0139 1.00 13 1588.89 0047 19.74
.0038 1.64 14 1615.48 .0062 20.07
.0150 1.83 15 1649.00 0042 20.49
0176 2.01 16 1686.46 .0053 20.96
.0039 6.02 17 1698.65 . 0066 2401
0045 9.03 18 1714.08 0044 e1:30
0151 17.06 19 1723.37 0044 21.41
0137 18.06 20 1743.39 0044 21.66
0106 19.06 21 1746.33 0040 21.70
.0037 19.46 22 1776.60 0039 22.08
.0038 19.58 29 1857.01 0043 23.08
0041 19.68 24 2937.71 0104 24,08
SUBSYNCHRONOUS SYNCHRONOQUS NONSYNCHRONOUS
.0080 / 3% L0270 / 29% .0416 / 69%
F2=Paging is OFF F7=Title F9=Copy Esc=Quit



CHRG - CHARG, PUMP &
INITIAL-R1-19V_ PUWP OUTBD VERTICAL
.63 SPECTRUM DISPLAY
- @%-aPR-93 21144
084 | p?- Coap = 166.8
9 RPM = 4829,
» * RPS = 99,47
z e
= .03
-]
5 e
¥
£ o0
- 80 990 1200 1600  zae oco: 9990
FREQUENCY 1N WZ Sre, .aires
LIST OF SPECTRAL PEAKS
R R R R E e S S R R SRR T
Machine: (CHRG) CHARG. PUMP A
Meas. Point: Initial~Al1-19V ~-> PUMP QUTBD VERTICAL
Date/Time: 05-APR-93 21:44:32 Amplitude Units: IN/SEC PK
PEAK FREQUENCY PEAK ORDER PEAK FREQUENCY PEAK ORDER
NO. (Hz) VALUE VALUE NO. (Hz) VALUE VALUE
1 29.46 .0189 e b 13 161.52 .0316 2.01
2 43.54 .0028 .54 14 219.16 .0035 2.72
3 51.09 .0026 .63 15 228.47 .0036 2.84
4 58.98 .0200 13 16 234.33 .0047 2.91
5 1337 .0215 +93 17 242 .84 .0033 3.02
6 80,75 . 0297 1.00 18 Ja3.03 .0082 4.01
7 88.19 .0354 1.10 19 471.25 .0028 5.86
8 102.42 .0061 2.27 20 484.59 +0115 6.02
9 117,93 .0341 1.47 21 646.12 .0032 8.03
10 126.22 .0063 1.5% 22 707.08 .0029 8.79
11 131.95 .0236 1.64 23 726.76 .0031 9.03
i2 146.97 .0394 1.83 24 1453.65 .0065 18.06
TOTAL MAG SUBSYNCHRONOUS SYNCHRONQUS NONSYNCHRONOUS
.0926 .0328 / 13% 0456 / 24% 0736 / 63%

Fl/Enter=Accept F2=Paging is OFF F7=Title F9=Copy Esc=Quit



CHRG - CHARG, PUMP &
INITIAL-R1-28H PUMP OUTBOARD HORIZONTAL
T

.. SPECTRUM DISPLAY
B5-9PR-93 21144
0.7
¥ PK = Q343
2,06 ! :2:‘-. :zé.
§ i #PS = 89,47
Z e.es) )
z o
, 004 | % |
g 2.93 | =
L :
.91 -
s 40 900 1200 1600 2000 Lasa; 90,98
FREQUENCY N WZ et .ekere
LIST OF SPECTRAL PEAKS
IR R R R R R R R R R S R S R R R R R R R ]
Machine: (CHRG) CHARG. PUMP A
Meas. Point: Initial=-Al1-20H ==> PUMP OUTBOARD HORIZONTAL
Date/Time: 05-APR~93 21:44:52 Amplitude Units: IN/SEC PK
PEAK FREQUENCY FPEAK ORDER PEAK FREQUENCY PEAK ORDER
NO. (Hz) VALUE VALUE NO. (Hz) VALUE VALUE
1 58.95 .0032 g 13 242.02 .0044 301
2 80.77 .0635 .00 14 322.98 . 0055 4.01
3 86.37 .0078 1.07 13 440.39 .0027 5.47
4 96.71 .0114 1.20 16 484 .24 .0182 6.02
5 103,14 .0055% 1.28 17 543.34 .0034 6.75
6 117.84 .0058 1.46 18 550.99 .0034 6.85
7 121.36 .0042 L3 ) 19 646.14 .0042 8.03
8 132.14 .0236 1.64 20 7C8.09 . 0050 8.80
9 146.92 .0370 .83 21 726.64 .0033 9.03
10 161.43 .0408 2.01 22 807.44 .0026 10.03
11 168.88 . 0025 2.10 23 1453.40 .0047 18.06
12 205.63 .0032 2.56 24 1534.08 + 0055 19.06
TOTAL MAG SUBSYNCHRONOUS SYNCHRONOQUS NONSYNCHRONOUS
.0943 .0074 / 1% .0780 / 6€8% .0524 / 31%

Fl/Enter=Accept F2=Paging is OFF F7=Title F9=Copy Esc=Quit



CHRG - CHARG. PUMP &
INITIAL~AL-214  PUMP OUTBOARD axIAL

e.18 yy SPECTRUM DISPLAY
@%-APR-93 21143
9,08 a ConD = 10:8
ia - RPM = 4829
o e RPS = 80,47
2 1
= a0 |
: |
g e.0ein 1
il
SR
£ 8.02 | b= 3
..I 489 800 1208 (608 2000  one) 0.8
FREQUENCY IN W2 Pee .eidr
LIST OF SPECTRAL PEAKS
IR AR R R R R R R R R R R R R R ]
Machine: (CHRG) CHARG. PUMP A
Meas. Point: 1Initial-Al-21A =--> PUMP OUTBOARD AXIAL
Date,/Time: 05=APR~93 21:45:12 Amplitude Units: IN/SEC PK
PEAK FREQUENCY PEAK ORDER PEAK FREQUENCY PEAK ORDER
NO. (Hz) VALUE VALUE NO. (H2) VALUE VALUE
1 29.54 0097 e 37 13 322.99 . 0045 4.01
2 59.03 .0079 s 13 14 330.58 .0022 4.11
3 73:.47 .0046 .91 15 463.27 .0026 5.76
4 80.75 .0305 1.00 16 471.71 .0050 5.86
. 88.32 .01C5 1:10 17 484.26 .0136 6.02
6 103:33 L0025 1.28 18 501.30 .0024 6.23
7 111.18 0061 1.38 19 646.22 .00852 8.03
8 116.95 0080 1:49 20 708.11 .0024 8.80
9 132.02 .0061 1.64 21 726.64 .0028 9.03
10 147.02 . 0067 1.83 22 1453.50 .0765 18.06
11 161.47 0137 2.01 23 1534.30 .0072 19.07
12 177.01 .0036 2.20 24 1938.26 0023 24,09
TOTAL MAG SUBSYNCHRONOUS SYNCHRONOUS NONSYNCHRONOUS
0907 0152 / 3% .0399 / 19% .0801 / 78%

Fl/Enter=Accept F2=Paging is OFF F7=Title F9=Copy Esc=Quit



CHRG - CHARG, PUMWP A

o8 INITISL-R1-22Y  OIL PUMP VERTICAL
il 1. SPECTRUM DISPLAY
#5-APR-93 21149
.04 ;s Coad v inare
Q b~y RPM = 4829,
i %3 RPS = 98,47
T ‘—
= 903"
E £
=
2 .82
s
t 0.1 +
L 4
e
FREG! 40,09
a 90 ﬂgaOCYﬁ?h 1680 e g&d ,aﬂ:
LIST OF SPECTRAL PEAKS
AR R R R R SRR}
Machine: (CHRG) CHARG. PUMP A
Meas. Point: Initial-Al~22V ==-> OIL PUMP VERTICAL
Date/Time: 05-APR~-93 21:45:52 Amplitude Units: IN/SEC PK
PEAK FREQUENCY PEAK ORDER PEAK FREQUENCY PEAK ORDER
NO. (Hz) VALUE VALUE NO. (Hz) VALUE VALUE
) | 29.53 0191 3?7 13 228.45 0041 2.84
2 59.02 0191 73 14 234.00 0052 2.91
3 o WA g 0276 + 91 15 278.95 0054 3.47
4 8C.79 0193 1.00 16 293.64 .0098 3.6%5
5 88.21 0341 1.10 ; 4 300.63 0070 3.74
6 103.49 0092 1,29 18 308.33 0188 J:83
7 118.01 0358 1.47 19 323.31% .0245 4.02
8 123.99 .0058 1.54 20 329.15%5 0058 4.09
9 133.99 0190 1.64 21 381.87 .0051 4.75
10 146.85 .0332 1.82 22 483.71 0079 6.01
x By 161.50 0344 2.01 23 646.15 .0059 8.03
12 e20,33 0069 2.74 24 14%3.,57 0066 18.06
TOTAL MAG SUBSYNCHRONOUS SYNCHRONQUS NONSYNCHRONOUS
.0984 .0351 / 13% .0482 / 24% 0782 / 63%
Fl/Enter=Accept F2=Paging is OFF F7=Title F9=Copy Esc=Quit



CHRG - CHARG, PUMP A
4. a INITIAL=A1-234 Ol PUMP  HORIZOMTAL
) T SPECTRUM DISPLAY
5-APR-93 2111,
8,090 L
LOAD = 100,89
" n | RPM = 4829,
- : | RPS = 90,47
T eeee ; r
. 9.918 m :
g o - b
: 3 :
§ o2 :
£
2. 906
Y ;
’ FREQ! 80,00
8 a0 rgn ﬁﬁa 1680 2008 gﬁ:. "394
LIST OF SPECTRAL PEAKS
LR R R R S S S SRS T
Machine: (CHRG) CHARG. PUMP A
Meas. Point: 1Initial-Al-23H =-> OIL PUMP HORIZONTAL
Date/Time: 05-APR-93 21:46:20 Amplitude Units: IN/SEC PK
PEAK FREQUENCY PEAK ORDER PEAK FREQUENCY PEAK ORDER
NO. (Hz) VALUE VALUE NO. (Hz) VALUE VALUE
1 80.74 0243 1.00 13 242.31 .0072 3.01
2 88.35 .0039 1.10 14 279.24 .0046 3.47
3 96.35 .0041 1.20 15 293.73 0091 3.65
4 103.08 .0068 1.28 16 323.09 . 0096 4.01
5 117.42 .0152 1.46 17 396.90 .0033 4.93
6 132.21 .0146 1.64 18 484.57 .0130 6.02
7 147.21 .0036 1.83 19 646.06 .0044 8.03
8 161.51 .0040 2.01 20 1372.84 .0084 17.06
9 205.51 .0039 2.55 21 1453.54 .0080 18.06
10 220.20 .0071 2.74 22 1534.3% .0141 19.07
13 228.25 .0036 2.84 23 1857.22 .0040 23.08
12 235.09 .0085 2.92 24 1938.08 .0038 24.08
TOTAL MAG SUBSYNCHRONOQUS SYNCHRONOQUS NONSYNCHRONOUS
L0547 .0210 / 15% L0321 / 34% .0390 / 51%

Fl/Enter=Accept F2=Paging is OFF F7=Title F9=Copy Esc~Quit



CHRG - CHARG. PUMP A
INITIAL-R1-248  OIL PUMP ax1AL

b SPECTRUM DISPLAY
05-APR-93 21146
8.08 § 3§;-i=n
o -~ RPM = 4829,
o = RPS = 88,47
z
= .06 |
-]
g sl
g G
1 002 |
@ &:‘;ﬂinn‘azLIZG-m -
@ 480 2@ 1200 1600 2000 ogoel 50,09
FREQUENCY TN HZ SPEC! . @20%9
LIST OF SPECTRAL PEAKS
2 R AR R R E R R R R R
Machine: ({CHRG) CHARG. PUMP A
Meas. Point: Initial-Al1-24A --> OIL PUMP AXIAL
Date/Time: 05~APR~93 21:46:36 Amplitude Units: IN/SEC PK
PEAX FREQUENCY PEAK ORDER PEAK FREQUENCY PEAK ORDER
NO. (Hz) VALUE VALUE NO. (Hz) VALUE VALUE
1l 73.49 «0101 .91 13 396.40 .0031 4.93
2 80.74 0218 1.00 14 471.42 .0037 5.86
3 88.15 .0134 1.10 15 484.60 .0044 6.02
4 118.03 .0088 .87 16 646,14 .0051 8.03
5 132.22 .0146 1.64 17 708.11 .0042 8.80
6 146,88 .0288 1.83 18 726.64 .0046 9.03
7 161.49 .0282 2.01 19 807.64 .0049 10.04
8 176.84 .0029 2.20 20 969.26 0031 12.04
9 293.67 .0028 3.65 21 137275 .0034 17.06
10 308.37 .0035% 3.83 22 1453.53 .0801 18.06
11 322.97 .0088 4.01 23 1534.26 .0081 19.07
12 381.74 .0043 4.74 24 1937.96 . 0043 24 .08
TOTAL MAG SUBSYNCHRONOQUS SYNCHRONQUS NONSYNCHRONOUS
.0996 .0102 / 1% 0409 / 17% .0902 / B2% 1

Fl/Enter=Accept F2=Paging is OFF F7=Title F9=Copy Esc=Quit




CHRG - CHARG, PUMP A
GEARBOX IMLET AXIAl HMIGH FREQ

INITIAL~A1~2%8
8.87 iy SPECTRUM DISPLAY
2%-GPR-93 21147
@, 96 - POPK = 799
. LO&AD = 19@.9
© g RPW = 1768,
w e.e8 L v RPS = 2%, 46
: .
r 8.84 !
z : |
g 9.93 | I L
pw ]
g " I
¥
8.01
.e 1800 2000 1000 s000 REGH 8123
FREQUENCY IN HZ g@ﬂ ﬁéﬂ
LIST OF SPECTRAL PEAKS
LR R R R R R R R R E R R ]
Machine: (CHRG) CHARG. PUMP A
Meas. Point: Initial~Al-25A =--> GEARBOX INLET AXIAL HIGH FREQ
Date/Time: 05-APR~93 21:47:04 Amplitude Units: IN/SEC PK
PEAK FREQUENCY PEAK ORDER PEAK FREQUENCY PEAK ORDER
NO. (Hz) VALUE VALUE NO. (Hz) VALUE VALUE
1 29.54 0120 1.00 13 796,82 .0043 27.04
2 59.60 0047 2.02 14 1888.01 .0045 64.08
3 80.49 .0108 as 13 15 2018.31 .0044 68.50
4 110.40 0046 3.78% 16 2097.24 .0084 71.18
5 383.82 .0074 13:03 17 2891.20 . 0059 98.12
6 471.19 0053 15.99 18 2950.00 .0063 100.12
7 485,48 0043 16.48 19 2979.63 .018% 101.13
8 619,81 0052 21.04 20 3009.23 .0144 102.13
9 647 .88 0094 21.9% 21 3038.65 0165 103.13
10 678.78 0103 23.04 22 3068, 24 0325 104.13
11 708,03 0503 24.03 23 3097.58 .0207 105.13
12 737.30 0158 25.02 24 3127.18 .0053 106.13
TOTAL MAG SUBSYNCHRONOUS SYNCHRONOUS NOMSYNCHRONOUS
.0799 Undefined / 0% L0775 / 94% 0165 / 4%
Fl/Enter=Accept F2=Paging is OFF F7=Title F9=Copy Esc=Quit



.04

PK VELOCITY IN INSEC

2.8

Machine:
Meas.

= CHARG

. PUMP A
PIPING HIGH FREG

| g

Point:

Date/Time:

NO.,

TOTAL MAG

. 0420
Fl/Enter=Accept

CHRG
IKITIAL-A1-26Y

|

044353,

PEAK FREQUENCY
(Hz)
1377.90
1453.09
1615.07
1710.84
1786.86
1860.98
1937.29
2035.84
2090.,08
2137.98
2262.87
2341.66

Undefined / 0%

3808
FREQUENCY 1N #2

LIST OF

-

05-APR~-93 21:47:36
PEAK ORDER
VALUE VALUE
.0028 17.12
.0322 18.06
.0035 20.07
.0021 21.26
.0021 22.20
.0020 23.12
. 0065 24.07
.0067 25.30
.0092 25.97
.0057 26.57
.0073 28.12
.0176 291

SUBSYNCHRONOUS

F2=Paging is OFF

PK =

RPS = 8@

SPECTRAL PEAKS
KRR AR AR AR R AR AR R Rk Rk ok

(CHRG) CHARG. PUMP A
Initial~Al1-26V

PEAK FREQUENCY

F7=Title

SPECTRUM DISPLAY
29-APR-93 21147

L8420
4 LOAD = 1B@.@
RPM = 4829,
.47

: 1450.90
SPECY

o319

PIPING HIGH FREQ
Amplitude Units:

NO. (Hz)
13 2420.16
14 2505.80
15 2586.14
16 2742.79
17 2820.17
18 2906.70
19 2988.80
20 3390.68
- 8 3713.35
F 3877.54
23 4279.79
24 4359.37
SYNCHRONOUS
Undefined / 0%

IN/SEC PK
PEAK ORDER
VALUE VALUE
.0054 30.07
.0014 31.14
.0013 32.14
.0018 34.08
.0016 35.04
0036 36.12
.0021 37.14
0012 42.13
.0010 46.14
.0013 48.18
.0010 53.18
s O0%7 54.17
NONSYNCHRONOUS
Undefined / 0%
F9=Copy Esc=Quit



CHRG - CHARG, PUMP A
FINAL-A] -1V MOTOR OUTBOARD VERTICAL

2.019
9.908
Q i
8
2 2. 50e ﬁ »
&
B eoells
g &
4
]
Machine:
Meas. Point:
Date/Time:
PEAK FREQUENCY
NO. (Hz)
1 9,35
2 29.49
3 59.00
4 80.76
5 88.50
6 119.95
7 147.70
8 161.73
9 179.00
10 208.13
11 236.62
12 239.46
TOTAL MAG
. 0137

Fl/Enter=Accept

- .
9
9. 002
‘ aa..J
o
o 400 500 g 1000 Hata!  0.99

SPECTRUM DISPLAY
B6-APR-33 82138

PXx = ,8137
LOAD = 18@.0
RPM = | 764,
RPS » 29,48

PREQUENCY N W2 A 3

LIST OF SPECTRAL PEAKS
ARAm kR AR R R R Rk R AR Rk ok

(CHRG) CHARG. PUMP A

Final-Al -1V ~~> MOTOR QUTBOARD VERTICAL

06~-APR-93 02:38:16 Amplitude Units: IN/SEC PK
PEAK CRDER PEAK FREQUENCY PEAK ORDER
VALUE VALUE NO. (Hz) VALUE VALUE
. 0006 38 13 295.10 .0008 10.04
.0059 1.00 14 323.24 .0014 11.00
.0031 2.01 15 353.89 .0022 12.04
.0011 $:75 16 359.81 .0031 12.24
.0064 3.01 17 412.91 .0008 14.05
0069 4.08 18 442.27 .0009 15.08
.0026 5.02 19 454 .59 0006 15.46
.0007 %.50 20 471.89 .0006 16.05
.0016 6.09 21 484,27 0009 16.47
« 0019 7.08 22 530.82 .0006 18.06
.0008 8.05 23 648.78 .0005 22.07
0006 8.15 24 707.83 0011 24.08

SUBSYNCHRONOQUS SYNCHRONOUS NONSYNCHRONOUS
0011 / 1% .0108 / 63% .0083 / 37%

F2=Paging is OFF F7=Title F9=Copy Esc=Quit



CHRG - CHARG. PUMP A
HMOTOR QUTBORRD HOR[ZOMTAL

FINGL -8 ~2M
0.012 7 [ SPECTRUM DISPLAY
V6-APR~93 82138
p.410 | ® } P = 9193
2 LO4D = 199.@
o RPM & 1764,
- > | RPS = 29.40
&
-]
=
g
¥
FREQ! 39, 86
PREREICY 1N e oot s
LIST OF SPECTRAL PEAKS
AR R R S T R R
Machine: (CHRG) CHARG. PUMP A
Meas. Point: Final-Al =-2H -=> MOTOR OUTBOARD HORIZONTAL
Date/Time: 06~APR-93 02:38:34 Amplitude Units: IN/SEC PK
PEAK FREQUENCY PEAK ORDER PEAK FREQUENCY PEAX ORDER
NO. (Hz) VALUE VALUE NO. (Hz) VALUE VALUE
1 29.50 .0071 1.00 13 235.89 .0017 8.02
2 44.30 .00GC7 1:51 14 239,84 .0046 8.16
3 81.73 .0009 1.76 15 265.51 .0008 9.03
4 59.01 0090 2.0} 16 294.81 .0010 10.03
5 69.21 .0010 - P j by § 324.38 0013 11.04
6 74.04 .0008 2:53 18 353.88 .0019 12.04
1 88.50 .0024 3.01 19 3159.84 0041 12.24
8 118.09 .0024 4.02 20 383,41 .0014 13.04
9 119.56 0027 4.07 " 484 .35 0009 16.48
10 149.47 .0008 5.08 22 530.90 .0009 18.06
11 179.19 .0008 6.10 23 560,39 0010 19.06
12 206.48 .0019 7.02 24 707 .88 .0022 24.08
TOTAL MAG SUBSYNCHRONOUS SYNCHRONOQUS NONSYNCHRONOQUS
+0183 .0028 / 3% .0126 / 68% .0083 / 29%
Fl/Enter=Accept F2=Paging is OFF F7=Title F9=Copy Esc=Quit




CHMRG ~ CHARG, PUMP A
0,000 FINL-A] =38  MOTOR QUTBOARD AXIAL
‘ T SPECTRUM DISPLAY
P6-APR-93 82128
PK = 2128
LOAD = 198.9
o 8.806 . RPM » 1764,
g oM RPS = 29.40
z
E
E
:
£
- FREQ! 10,00
] 400 580 £ 1008 :
FREQUENCY [N W2 oo, Lbeth

Machine:
Meas. Point:
Date/Time:

PEAK
NO.

——— -

FREQUENCY
(Hz)

- —— - ——— -

i 9.40

147.57
161.92
168,16
171.89

3
4
S
6
g |
8
9
10
11
12 178.17

TOTAL MAG
.0138
Fl/Enter=Accept

LIST OF SPECTRAL PEAKS

REARAR N R AR IR R AR AN RN R K
(CHRG) CHARG. PUMP A

Final=-Al =~3A ~=> MOTOR OUTBOARD AXIAL
06-APR~93 02:38:49 Amplitude Units: IN/SEC PK
PEAK ORDER PEAK FREQUENCY PEAK ORDER
VALUE VALUE NO. (Hz) VALUE VALUE
.0006 32 13 206.44 .0038 7.02
0048 1.00 14 213.20 0007 T.25
0016 2.01 15 236.93 0011 8.06
0008 2.74 16 265.51 .0019 9.03
0030 3.03 17 295.34 0013 10.05
0008 3 s &8 18 324.43 .00189 11.04
0028 4.07 19 346.94 0005 11.80
. 0045 5.02 20 353,96 0033 12.04
0016 5.5 21 359.70 0012 12.24
. 0007 $.:78 22 383.48 .0013 13.05
.0008 5.B5 23 412.96 . 0006 14.05
0053 €.06 24 707.89 L0007 24.08
SUBSYNCHRONOUS SYNCHRONOUS NONSYNCHRONOQUS
.0033 / 6% ,0110 / 63% .0076 / 31%
F2=Paging is OFF F7=Title F9=Copy Esc=Quit




= CHARG. PUMP A

CHRG
FiMaL-al -4y MOTOR [MBOARD VESTICAL

2.230 ry
2. 024
(5]
4
z
= 9.818
X
% e.e12
-l
¥
s 8. 906
"]
Machine:
Meas. Point:
Date/Time:
PEAK FREQUENCY
NO. (Hz)
1 10.59
2 29.48
3 58.98
4 88.45
5 119.85
6 149.40
7 178.94
8 208.42
9 294.86
10 323,16
11 353.96
12 383.30
TOTAL MAG
29337
Fl/Enter=Accept

119.8

SPECTRUN DISPLAY
06-APR-93 82139

PK = 333
LOAD = 19@.0
RPM = (784,
RPS = 29,49

FREQ:
ORDR 1
SPEC!

@~

=t
af?
=8

LIST OF SPECTRAL PEAKS
R T T T ]

(CHRG) CHARG. PUMP A

Final=-Al =4V ==> MOTOR INBOARD VERTICAL

06-APR-93 02:39:08 Amplitude Units: IN/SEC PK
PEAK ORDER PEAK FREQUENCY PEAK ORDER
VALUE VALUE NO. (Hz) VALUE VALUE
.0038 .36 13 412.91 0019 14.05
.0116 1.00 14 471.92 0030 16.05
.0078 2.01 1% 484.29 0059 16.47
.0109 3.01 16 501.41 .0011 17.06
.0222 4.08 17 530.91 . 0032 18.06
.0017 5.08 18 619.37 0013 e1.07
0027 6.09 19 648.86 .0037 22,07
.0028 7.09 20 678.38 0016 23.08
.0011 10.03 21 707.84 .0095 24.08
.0019% 10.99%9 22 726.49 .0023 24.71
.0051 12.04 23 137,33 0015 25.08
.0011 13.04 24 766.83 0013 26,09

SUBSYNCHRONOUS SYNCHRONOQUS NONSYNCHRONOUS
.0045 / 2% .0226 / 45% .0245 / 53%

F2=Paging is OFF F7=Title F9=Copy Esc=Quit



CHRG - CHARG, PUMP A
FINL <A1 -5 WOTOR [NBOARD HORIZONTAL
1

2.016 |

9.5

g.e12

PK VELOCITY IN InN/SEC

Machine:
Meas. Point:
Date/Time:

PEAK FREQUENCY
NO, (Hz)

- -

119.86
147.54
161.37
176.93
206.82
239.74
323.29

NEFOOVOdMS W -

el

TOTAL MAG
.0214
Fl/Enter=Accept

| SPECTRUM DISPLAY
P6-APR-93 22139

P o= 3214
4 LDAD = 108.0
RPM = 1764,
RPS = 29,40

LIST OF SPECTRAL PEAKS
R e e R R

(CHRG) CHARG. PUMP A

Final-Al ~-5H ~=> MOTOR INBOARD HORIZONTAL
06~-APR~-93 02:39:30 Amplitude Units: IN/SEC PK
PEAK ORDER PEAK FREQUENCY PEAK ORDER
VALUE VALUE NO. (Hz) VALUE VALUE
.0014 .19 13 353.93 .0020 12.04
.0142 1.00 14 359.79 0019 12.24
.0008 1.76 15 383.42 .0042 13.04
0078 2.0% 16 412.87 .0009 14.05
0054 3.01 17 442.16 0010 15.04
0053 4,08 18 454.88 0010 15.47
0034 5.02 19 471.85 .0017 16.05
0014 5.49 20 484.29 016 16.47
.0013 6.02 21 $30.85 colg 18.06
0045 7.04 e 589.80 .0018 20.06
.0023 8.16 23 707.79 .0024 24,08
0018 11.00 24 726.43 .0008 24.71
SUBSYNCHRONOUS SYNCHRONOUS NONSYNCHRONOUS
.0018 / 1% .0192 / 81% .0092 / 19%
F2=Paging is OFF F7=Title F9=Copy Esc=Quit
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CHRG - CHARG, PUMP &
IMPUT YERTICAL

o012 AN -1 -7V GEARBOX
i Sk SPECTRUM DISPLAY
B6-9PR-93 82140
0.010 | | PK & L0134
o LOAD = 109.8
1 oM« 1768,
e T RPS = 29,46
> @. 088 ®
‘ i |
, 0.0
:
£
@ 'Se 100 150 g0 2% 209 %0 480 5 Pl
FREQUENCY TN K2 T aean

Machine:
Meas. Point:
Datz,/Time:

PEAK FRECUENCY

NO. (1z)
1 5.69
2 6.74
3 7.68
4 8.28
5 10.74
6 12.15
7 29.49
8 58.99
9 80.71

10 110.20

11 117.94

12 119.94

TOTAL MAG
.0134
Fl/Enter=Accept

LIST OF SPECTRAL PEAKS

KRR AR RRAR R AR * ok
(CHRG) CHARG. PUMP A

Final-Al -7V -=> GEARBOX INPUT VERTICAL

06~APR-93 02:40:29 Amplitude Units: IN/SEC PK
PEAK ORDER PEAK FREQUENCY PEAK ORDER
VALUE VALUE NO. (Hz) VALUE VALUE
.0005 «+19 13 147.34 . 0007 5.00
.0006 iqd 14 149.41 4.75E-04 5.07
.0007 .26 15 161.42 .0018 5.48
.C007 .28 16 235.87 4.67E~04 8.01

5.00E-04 s 36 17 242.13 0008 8.22

. 0009 .41 18 265.37 0008 9.01
.0044 1.00 19 294.89 .0011 10.01
0010 2.00 20 322.83 .00863 10.96
.0019% 2.74 21 324.38 .0020 11.01
.0009 3.74 23 353.87 ooss 12.01
0005 4.00 23 359.80 .0008 12531
0331 4.07 24 383.35 .0025 13,01

SUBSYNCHRONOUS SYNCHRONOUS NONSYNCHRONOQUS
.0019 / 2% .0103 / 59% .0084 / 39%

F2=Paging is OFF F7=Title F9=Copy Esc=Quit
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CHRG - CHARG, PUMP A
FiMaL-al -9 GEARBOX 1MPUT AXIAL
T k.

e SPECTRUM DISPLAY
B6-aPP-93 0214)
a0l PR = 318
. .- ¢
% 7 RPS = 29,46
i . 088 | .
x
: 0.006 | o_". ?;1
= PR
® -
§ .00 | -
E -
0.002 | H
ol . A
' FREQ:  29,%0
e 'S8 1@ g? 200 ﬁﬁb 300  31%0 490 ok )'3*
LIST OF SPECTRAL PEAKS
R R R R R R R s S R 2 ]
Machine: (CHRG) CHAF PUMP A
Meas. Point: Final-Al =~.. -=> GEARBOX INPUT AXIAL
Date/Time: 06~APR-93 02:41:03 Amplitude Units: IN/SEC PK
FPEAK FREQUENCY PEAK ORDER PEAK FREQUENCY PEAK ORDER
NO. (Hz) VALUE VALUE NO. (Hz) VALUE VALUE
1 5.79 .0012 « 20 13 176.94 .0016 6.01
2 8.22 .0009 + &8 14 178.88 .0008 6.07
3 29.49 .0088 1.00 15 235.94 .0010 8.01
4 58.98 .0047 2.00 16 242.14 ,0016 8.22
5 80.71 .0057 2.74 17 265.42 ,0013 9.01
6 88.43 .0017 3.00 i8 294.90 .0014 10.01
7 110,23 % .0028 3.74 19 324.41 .0009 11.01
8 117.95 .0017 4.00 20 353.87 .0015 12.01
9 119.98 0027 4.07 21 359.84 .0011 12:2%
10 139.71 0012 4.74 22 381,70 .0009 12.9%
11 146.74 .0009 4.98 23 383.40 .0059 13.01
12 161.43 .0029 5.48 24 385.16 ., 0008 13037
TOTAL MAG SUBSYNCHRONOQUS SYNCHRCNOUS NONSYNCHRONOUS
+015% .0021 / 2% .0121 / 61% L0094 / 37%

Fl/Enter=Accept F2=Paging is OFF F7=Title F9=Copy Esc=Quit



CHRG - CHARG, PUMP &

0824 (LIML-BL 10V GEARBOX OIL PP VERTICAL
SPECTRUM DISPLAY
B6-APR-93 82141
* PK = panS
™ oy LORD = 188.0
v B.018 R § RPN = 1768,
o RPS » 29,46
> !
&
, @a.e12
.|
g
g 0. 00
. 000 2000 2000 wea 'REG 3123
0 rreauerey w2 SPec:  .ohoks
LIST OF SPECTRAL PEAKS
A R AR A R R R R R R R R R R R R
Machine: {CHRG) CHARG. PUMP A
Meas. Point: Final-Al -10V =-=-> GEARBOX OIL P/P VERTICAL
Date/Time: 06~APR=-93 02:41:25 Amplitude Units: IN/SEC PK
PEAK FREQUENCY PEAK ORDER PEAK FREQUENCY PEAK ORDER
NO. (Hz) VALUE VALUE NO. (Hz) VALUE VALUE
1 322.80 0056 10.96 23 2016.79 L0055 68.45
2 353.92 0185 12:02 14 2095.46 .0041 71.%12
3 412.64 0039 14.00 15 2241.17 0054 76.06
4 484 .25 0118 16.44 16 2359.11 0048 80.07
5 707.85 0104 24.02 17 2420.81 0035 82.16
6 726.49 0038 24.66 18 2978.95 0089 101.10
7 1415.93 0060 48.06 19 3008.41 .0077 102.10
8 1451.85 0053 49.27 20 3037.76 .0085% 103.10
9 1474.53 0063 50.04 21 3067.28 .0165 104.10
10 1563.18 0039 %3.0% 22 3096.82 .0135 105.10
11 1622.72 .0042 85.07 23 3126.30 .0051 106.10
12 1938.44 0066 65.79 24 3214.81 .0036 109,11
TOTAL MAG SUBSYNCHRONOUS SYNCHRCNOUS NONSYNCHRONOUS
. 0455 Undefined / 0% .0424 / B7% .0164 / 13%
rl/Enter=Accept F2=Paging is OFF F7=Title F9=Copy Esc=Quit



CHRG - CHARG,

.04 FINAL-A1  ~11K  GEARBOX OIL P/P WORIZONTAL
SPECTRUM DISPLAY
B6-AFR-93 82141
P = 9473
* LOAD = 19@.0
L 0.93 ’ . RPM = {768,
e ® RPS = 29,46
E
X
8
b3
&
FREG!  31.2%
- e g L
LIST OF SPECTRAL PEAKS
I RS R R R S R R R R R R R R R R R Y
Machine: (CHRG) CHARG. PUMP A
Meas. Point: Final-Al <~11H =--> GEARBOX OIL P/P HORIZONTAL
Date/Time: 06~APR-92 02:41:42 Amplitude Units: IN/SEC PK
PEAK FREQUENCY PEAK ORDER PEAK FREQUENCY PEAK ORDER
NOC. (Hz) UE VALUE NO. (Hz) VALUE VALUE
1 29.40 .0043 1.00 13 1452.27 0077 49.29
2 58.48 .0034 1.98 14 1474,54 .0054 50.04
3 80.77 ,0064 2.74 % 1503.65 0032 51.03
4 176.65 .0055 6.00 16 1533.45 .0074 52.04
> 353.98 . 0064 12.01 17 1563.859 .0034 53.07
6 383.18 .0070 13.00 18 2919.95 .0035 99,10
7 410.78 .0047 13.94 19 2949.36 0038 100.10
8 4€4.27 .0152 16.44 20 2978.78 .0112 101.10
9 678,08 .0061 23.01 21 3008.21 .0078 102.10
10 707 .88 0271 24.02 22 3037.79 . 0088 103.10
g T27.73 .0071 24.70 23 3067.23 .0123 104.10
12 1179.63 .0035 40.04 24 3096.76 . 0093 105.10
TOTAL MAG SUBSYNCHRONOUS SYNCHRONOUS NONSYNCHRONOUS
.0473 Undefined / 0% .0435 / 84% .0185 / 15%
Fl/Enter=Accept F2=Paging is OFF F7=Title F9=Copy Esc=Quit



CHRG =~ CHARG, PUMP A
FIMAL=-31 ~12A GEARBOX CIL PP AXIAL

018 SPECTRUM DISPLAY
06-PR-93 02142
Pk = B8%
9.08 ® LOAD = 100,90
- & RPW w1768,
5 RPS = 29.46
I3
-3
&
=
-l
¥
£
Lttt o FREQ 21,28
2000 PPosy
FREQUENCY [N W2 Sete: .aadh

LIST OF SPECTRAL PEAKS
LR T T

Machine: (CHRG) CHARG. PUMP A
Meas. Point: Final-Al ~12A --> GEARBOX OIL P/P AXIAL
Date/Time: 06=APR-93 02:42:00 Amplitude Units: IN/SEC PK
PEAK FREQUENCY PEAK ORDER PEAK FREQUENCY PEAK ORDER
NO. (Hz) VALUE VALUE NO. (Hz) VALUE VALUE
1 29.64 .0085 1.01 13 678.13 .0102 23.01
2 59.33 .0043 2.01 14 707.78 .0701 24.02
3 §0.21 . 0040 2:72 15 726.88 .0167 24.67
4 322.91 .0046 10.96 16 734.52 .0145 24.93
5 354.04 .0114 12,02 17 767.01 .0043 26.03
6 412.50 .0068 14.00 18 1452.47 .00862 49.30
7 483.87 .0348 16.42 19 1563.,00 . 0049 53.08
8 510.09 .0046 B e | 20 1622.07 . 0056 55.05
9 530.30 . 0049 18.00 21 1798.65 .0039 61.04
10 563.69 .0039 19.13 22 2978.61 . 0049 101.09
11 519.92 .0079 21.04 23 3067.05 .0074 104,09
12 648.32 .0135 22.00 24 3096.52 .0063 105.09
TOTAL MAG SUBSYNCHRONOUS SYNCHRONOUS NONSYNCHRONOUS
.0892 Undefined / 0% .0805 / B1% .0384 / 19%

Fl/Enter=Accept F2=Paging is OFF F7=Title F9=Copy Esc=Quit




CHRG - CHARG, PUMP A
FINGL-A1 -3V __ GEARBOX OUTPUT VIRTICAL
r

2.04 SPECTRUM D1SPLAY
B6-APR-93 02142
P = D447
P, LOAD = 100,89
Y 9.83 - L RPH = 4829,
- ¢ RPS = 80,47
:
=
. 0.8 @
o [
= R .
g ” *
¥ e 3 T )
I
. . FREQT 90,20
pr 0% (v 1680 2eee 3
. FREQUENCY 1IN M2 g@& P
LIST OF SPECTRAL PEAKS
R R R R R E RS R R
Machine: (CHRG) CHARG. PUMP A
Meas. Point: Final=-Al =13V =-> GEARBOX QUTPUT VERTICAL
Date/Time: 06~-APR~93 02:42:30 Amplitude Units: IN/SEC PK
PEAK FREQUENCY PEAK ORDER PEAK FREQUENCY PEAK ORDER
NO. (Hz) VALUE VALUE NO. (Hz) VALUE VALUE
1 29.46 .0032 37 13 726.44 .0046 9.03
2 323.01 0098 4.01 14 737 .« 3% .0036 9.16
3 353.90 .0293 4.40 15 807.21 .0030 10.03
4 412.92 .0080 5.13 16 1179.62 .0042 14.66
5 442.28 .0034 5,50 17 1386.13 .0037 17.32
& 471.96 .0079 5,86 18 1415.54 .0045 17.59
7 484.30 .0081 6,02 19 1452.87 .0109 18.05
8 530.88 .0058% 6.60 20 1533.59 .0064 19.06
9 564.77 .0040 7.02 21 1563.09 .0041 19.42
10 648.58 .0037 8.06 22 1592.68 .0033 19.79
11 678.37 .0041 8.43 23 1710.56 .0041 21.26
12 707.81 .0146 8.80 24 1937.13 .0035 24.07
TOTAL MAG SUBSYNCHRONOUS SYNCHRONOUS NONSYNCHRONOUS
0447 .0045 / 1% .0168 / 14% .0412 / 85%

Fl/Enter=Accept F2=Paging is OFF F7=Title F9=Copy Esc=Quit



CHRO - CHARG, PUMP &

FIMAL-f1  <14M  GEARBOX OUTPUT HORIZONT
L . Py o Sidnay
PE-APR-93 2142
8. 04 K | Loa = ige 8
" 3 RPM = 4829
% RPS = 90,47
2
o e.“ 3
s
§ a.82 & f
e} '
- 3* s
a.8 g
] L . 80.88
a rl00 izea  1e00 2000 (g TR
LIST OF SPECTRAL PEAKS
IR R R R R R T
Machine: (CHRG) CHARG. PUMP A
Meas. Point: Final-Al -14H =--> GEARBOX OUTPUT HORIZONTAL
Pate/Time: 06~-APR-93 02:42:42 Amplitude Units: IN/SEC PK
PEAK FREQUENCY PEAK ORDER PEAK FREQUENCY PEAK ORDER
NG. (Hz) VALUE VALUE NO. (Hz) VALUE VALUE
1 29.53 .0039 i d 13 648.46 .0039 8.06
2 58.98 .0034 .73 14 678.29 . 0063 8.43
3 80.72 .0062 1.00 15 707.76 . 0352 8.79
4 148.04 0027 1.84 16 736,38 +007S 9.03
5 176.95 .0053 2.20 17 737.28 L0061 9.16
6 32337 0028 4.02 18 796.36 .0024 9.90
7 353.92 0082 4.40 19 807.16 0025 10.03
8 383.5%9 0058 4.77 20 1474.50 .0040 18.33
9 403.69 0026 5.02 21 1313.55 .0046 19.06
10 412.67 +003% - 22 1592.38 .0041 19.79
1l 472.02 0039 5.87 23 1621.93 .0032 20.1%
12 484 .24 0125 6.02 24 1937.04 .0028 24.07
TOTAL MAG SUBSYNCHRONOUS SYNCHRONOUS NONSYNCHRONOUS
.0458 .0109 / 6% .0174 / 14% .0409 / 80%
Fl/Enter=Accept F2=Paging is OFF F7=Title Fo=Copy Esc=Quit




FINAL -5

9.12 1

~ CHARG., PUMP A

2.96 |

PX VELOCITY IN IN/SEC

Machine:
Meas. Point:
Date/Time:

PEAK FREQUENCY
NO., (Hz)

3
4
5
6
7
8 619.18
9 648.75
10 678.22
11 707.74
12 726.36

TOTAL MAG
.1035
Fl/Enter=Accept

.

L

3

.
“00 208 128 1608 N

FREQUENCY IN MWZ

CHRG
-136__ GEARBIX OUTPUT AXIAL

RPE » 80

cr .

LIST OF SPECTRAL PEAKS
e S e e e T

(CHRG) CHARG. PUMP A
Final-Al =15A =-=>
06-APR~-93 02:43:30

PEAK ORDER
VALUE VALUE
.0117 .37
.0162 73
0048 1.00
0060 1.10
0053 4.77
0212 6.02
.0092 7.02
0127 7.69
0l8s8 8.06
.0160 8.43
0841 8.79
.0168 9.03
SUBSYNCHRONOUS

.0204 / 4%
F2=Paging is OFF

[ SPECTRUM DISPLAY
P6~APR-91 82143

t PK = L1039

LOAD = 109.8
RPM = 4.”5
4

80, 09
. 994
08457

GEARBOX OUTPUT AXIAL

Amplitude Units:

PEAK FREQUENCY PEAK

NO. (Hz)
13 737.23
14 766.89
15 796.21
16 1179.58
17 1371.98
18 1415.57
19 1444.86
20 1452.67
21 1474.43
22 1710.35
23 1887.10
24 1936.99

SYNCHRONOUS

.0335 / 10%

F7=Title

IN/SEC PK

ORDER
VALUE VALUE
.0193 9.16
.0051 .53
.0085 9.89
.0071 14.66
. 0050 17.0%
.0076 17.59
. 0059 17.98
.0093 18.05
. 0094 18.32
. 0070 21.25
.0050 23.45
.0049 24.07

NONSYNCHRONOQUS

.0958 / B6%

F9=Copy

Esc=Quit



CHRG - CHARG, PUMP @
FINAL-A1 _-16V _PUMP INBD VERTICAL

9.824 ry

.918

—0-08.7

3557

&cm}

P VELOCITY IN IMN-SEC

Machine:
Meas. Point:
Date/Time:
PEAK FREQUENCY
NO. (Hz)
1 80.71
118.13
3 138,13
“ 146.69
5 161.32
6 177.35
7 201.12
8 204.22
9 221.07
i0 234.20
11 242.24
12 293.92
TOTAL MAG
.0400

Fl/Enter=Accept

400 e 1290 1600
FREQUENCY IN WZ

2000 Late!
SPECH

LIST OF SPECTRAL PEAKS
R e R LR E

(CHRG) CHARG. PUMP A
Final=Al =16V ==>
06-APR-93 02:43:52

PEAK ORDER
VALUE VALUE
0177 1.00
0034 1.47
. 0029 1.64
0047 1.82
.0121 2.00
0031 2.20
0038 2.50
0043 2.54
0110 -
0056 2.91
0064 3.01
0042 3.65
SUBSYNCHRONOUS

.0027 / 0%
F2=Paging is OFF

SPECTRUM DISPLAY
B6-APR-93 92143

P = D400
LOAD = 90,0
. ReM o= 4829.
RPS = 38,

a7

.8167%

PUMP INBD VERTICAL
Amplitude Units: IN/S

PEAK FREQUENCY PEAK

- —— - - —— - ——————

NO. (Hz)

13 311.39
14 316.54
15 321.77
16 484.14
17 806.93
18 968.47
19 1372.02
20 1452.83
21 1533.40
22 1614.13
23 1856.17
24 1936.82

SYNCHRONOUS

0267 / 44%

F7=Title

EC PK
ORDER
VALUE VALUE
0035 3.87
.0032 3.93
0034 4.00
.0072 6.02
.0064 10.03
0087 13,03
. 0055 T
.0095 18.05
0029 19.05
.0031 20.06
0037 23,07
.0050 24 .07
NONSYNCHRONOQUS
.0297 / 55%
F9=Copy Esc=Quit



CHRG - CHARG. PUMP A

FINML-A1  -i7M  PUMP INBD HORIZONTAL
8.08

SPECTRUM DISPLAY
Bo-APR-53 B2i144
0@
P = .@79%
" LOAD = 198.0
- ""*3 1 &e =« 8047
Z a.ee »
T
; 8. 04
g ewa)|" !
g 2.89 | : g
o .02 ? 5 +
2.81 p
ﬁ ) e 1200 1600 2008 Lupe. 90,90
FREQUENCY N WZ mc: L 0%429
LIST OF SPECTRAL PEAKS
LR R R R R R R R R ]
Machine: (CHRG) CHARG. PUMP A
Meas. Point: Final-Al ~17H =-=> PUMP INBD HORIZONTAL
Date/Time: 06-APR-~93 02:44:05 Amplitude Units: IN/SEC PK
PEAK FREQUENCY PEAK ORDER PEAK FREQUENCY PEAK ORDER
NO. (H2z) VALUE VALUE NO. (Hz) VALUE VALUE
i 80.71 0572 1.00 13 242. 24 0079 3.01
126.09 0040 -y | 14 387.54 .0044 4.77
3 133.47 0071 1.66 25 403.87 .0040 £:02
! 138.80 0070 1.73 16 707.84 . 0050 8.80
5 146.75 0120 1.82 17 807.04 0090 10.03
6 161.39 .0241 2.01 18 968.54 0056 12.04
7 171.03 .0042 2.13 19 1372.14 .0088 17.05
8 190.60 . 0094 %+37 20 1452.86 .0188 18.05
9 198.02 0066 2.46 i 3 1533 .59 0103 19.06
10 205.95 .0068 2.56 22 1614.02 . 0089 20.06
11 219.13 .00869 2.72 23 1775.85 .0108 22.07
12 234.58 0087 2.91 24 1856.39 .0052 23.07
TOTAL MAG SUBSYNCHRONOUS SYNCHRONOUS NONSYNCHRONOUS
. 0795 .007% / 1% 0651 / 67% .0450 / 32%
Fl/Enter=Accept F2=Paging is OFF F7=Title F9=Copy Esc=Quit



CHRG - CHARG, PUMW A
FINAL-R1 ~184 PUMP [NBD AXIAL

SR SPECTRUM DISPLAY
B6-APR-93 D21 44
—— : b P L1249
a LoAD = 1098
% 9.19 ﬁ RPS = 8947
E
r @08 r
&
& 0.96 | : j
¢ 9.94 | B
4
FREQ! e,
FREQUENCY IN M2 2@& .810823
LIST OF SPECTRAL PEAKS
LR R R e P R R
Machine: (CHRG) CHARG. PUMP A
Meas. Point: Final-Al -18A =~=> PUMP INBD AXIAL
Date/Time: 06~APR~-93 02:44:18 Amplitude Units: IN/SEC PK
PEAK FREQUENCY PEAK ORDER PEAK FREQUENCY PEAK ORDER
NO. (Hz) VALUE VALUE NO. (Hz) VALUE VALUE
1 80.72 .0108 1.00 33 1659.18 0071 20.62
2 146.81 .0118 1.82 14 1684.03 .0084 20.93
3 161.40 .0148 2.01 15 1694.00 Q084 21.05
4 483.95 .0082 6.01 16 1699.22 .0082 v | G i
5 645,68 .0076 8.02 17 1710.93 .0085 21.26
6 806.97 .0096 10.03 18 1718.40 .0070 21.38
7 1372.14 .0123 17.08 19 1775.42 .0156 22.06
8 1452.74 .0967 18.08 20 1846.36 .0075 22.94
9 1533.43 L0137 19.05 21 1856.00 .0149 23086
10 1614.31 .0382 20.06 22 1866.28 .0078 23.19
il 1624.55 . 0069 20.19 23 1878.82 .0072 23:35
12 1653.64 .0075 20.55 24 1937.13 .0208 24.07
TOTAL MAG SUBSYNCHRONOQUS SYNCHRONOQUS NONSYNCHRONOUS
.1249 .0052 / 0% DB "L 178 .1134 / B82%

Fl/Enter=Accept F2=Paging is OFF F7=Title F9=Copy Esc=Quit



CHRG - CHARG, PUMP &
FINAL-A1 ~19v  PUMP DUTBD VERTICA

.96
8.0%
-
T
2 e
z vy
. e.e3
8
g 8.02
b4
2.91
@
8
Machine:
Meas. Point:
Date/Time:
PEAK FREQUENCY
NO. (Hz)
1 29.52
2 58.94
3 73.46
4 80.79
2 88.15
6 102.75
7 11C.99
8 117.79
9 131.93
10 139,31
11 146.91
12 161.37
TOTAL MAG
« 1023

Fl/Enter=Accept

480 e 1208 | 608
FREQUENCY IN WZ

2000 g5,

SPEC:

LIST OF SPECTRAL PEAKS
KRR AR AR A AR AR AR R AR AR

(CHRG) CHARG. PUMP A
Final=«aAl =19V ==>
06~-APR-93 02:44:35

PEAK ORDER
VALUE VALUE
0277 «37
0235 73
0244 .91
.0263 1.00
.0363 1.10
0073 1.28
. 0157 1,38
.0341 1.46
0232 1.64
. 0093 1.73
0405 1.83
0341 2.01
SUBSYNCHRONOUS

.0413 / 16%
F2=Paging is OFF

SPECTRUM DISPLARY
YE-APR-93 92144

P = L1823

50, 20
. 994
82469

PUMP OUTBD VERTICAL

Amplitude Units:

PEAK FREQUENCY PEAK

- ——— - ar . - e —————

NO. (Hz)
i3 176.64
14 220.69
15 233.94
16 322.87
27 484.07
18 645,95
19 707.28
20 968.53
21 1452.78
22 1775.66
23 1856.23
24 1936.87
SYNCHRONQUS
.0458 / 20%
F7=Title

IN/SEC PK
CRDER
VALUE VALUE
.0052 2.20
.0051 2.74
. 0049 2,91
.0078 4.01
0040 6.02
0040 8.03
.0036 8.79
. 0035 12.04
.0298 18.05
.0037 22.06
.0047 23.07
.0054 24.07
NONSYNCHRONOQUS
.0816 / 64%
Fo9=Copy Esc=Quit



CHRG - CHMARG, PUMP &

its: IN/SEC PK
Y PEAK ORDER
VALUE VALUE
0032 2.37
.0030 3.65
.0037 4.01
. 0044 5.91
.0225 6.02
.0032 6.66
. 0040 6.85
0038 6.94
0032 7.01
.0054 8.79
. 0060 18.05
.0070 19.05
NONSYNCHRONOUS

.0510 / 25%

FINAL -1 -20M _ PUMP OUTBOARD MORIZONTAL
Ll i ey T SPECTRUM DISPLAY
B6-APR-93 082144
8.09 4 CoaD = 108 6
2 RPM = 4829,
a ; RPS =« 5@.47
z
T8 -
E
% =
= e, 04 s
g ’ & " 3
¥
£ .02 !
r w0 906 1200 iees 2000 A R +
FREQUENCY [N MZ Sre: .oees
LIST OF SPECTRAL PEAKS
gk v ok ok e i e e e o ok ok ko ok ke
Machine: (CHRG) CHARG. PUMP A
Meas. Point: Final-Al =20H ==> PUMP OUTBOARD HORIZONTAL
Date/Time: 06-APR-93 02:44:47 Amplitude Un
PEAK FREQUENCY PEAK ORDER PEAK FREQUENC
NO. {HZ) VALUE VALUE NO. (Hz)
1 29.44 0041 b | 13 191,02
2 58.90 0030 73 14 293.68
3 80.71 .0733 1.00 15 322.65
B 101.06 . 0072 1.26 16 475.94
5 10377 0068 1.29 17 484 .21
6 11333 0066 1.41 18 536.02
7 116.54 .0063 1.45 19 $51.10
8 126.07 . 0053 1.57 20 558.29
9 131.96 0232 1.64 2l 563.96
10 140.96 .0044 1.7% 22 707 .65
11 146.86 .0329 1.82 23 1452.72
12 161.40 .0428 2,01 24 1533.45
TOTAL MAG SUBSYNCHRONOUS SYNCHRONOUS
.1020 .0098 / 1% .0878 / 74%
Fl/Enter=Accept F2=Paging is OFF F7=Title

F9=Copy

Esc=Quit



2.20 ry

CHRG - CHARG, PUMP A

FitW ~al  -21R  PUMP OUTBOARD AxIAL

|

B.16 |

Px VELOCITY IN INSEC

8.94

161.3

Machine:
Meas. Point:
Date/Time:

PEAK FREQUENCY
NO. {Hz)

i {
2
3
4
5
6 103.80
7 117.7C
8 132.20
9 146.92
10 161,39
11 176,95
12 323.04

TOTAL MAG
1444
Fl/Enter=Accept

SPECTRUM DISPLAY
PE-APR~93 22:4%

P = ld4a
LOAD = 180.2
RPM = 4829,
RPS = 8d.47

0 1453,

FREQ: 80,
PPy 500 1200 1608 2000
FREQUENCY 1N W2 éﬁ& ,gis

LIST OF SPECTRAL PEAKS
KRER AR R AR RN R AR R AR AR RN

(CHRG) CHARG. PUMP A
Final-Al -21A =--> PUMP OUTBOARD AXIAL

06-APR-93 02:45:03 Amplitude Units: IN/SEC »K
PEAK ORDER PEAK FREQUENCY PEAK CRDER
VALUE VALUE NO. (Hz) VALUE VALUE
.0140 a7 13 468.59 .0032 5.82
.0103 <3 14 472.01 .0040 5.87
.0058 : 91 1S 484.19 .0122 6.02
.0304 1.00 16 €46.09 0045 8.03
«0123 1.30 17 707.81 .0034 8.80
.0031 1.29 18 726.33 . 0045 9.03
0095 1.46 19 968.55 . 0047 12.04
.0076 1.64 20 1452.69 1347 18.05
.0068 1.83 21 1533.38 .0091 19.05
.0146 2.00 22 1775.45 . 0035 22,06
.0033 2.20 23 1856.30 0041 23.07
0044 4.01 24 1936.80 .0063 24,07

SUBSYNCHRONOUS SYNCHRONOUS NONSYNCHRONOUS

.0190 / 2% .0618 / 18% 1291 / 80%

F2=Paging is OFF F7=Title F9=Copy Esc=Quit



CHRG -~ CHARG. PUMP A
FINAL-Al  -22v DIl PUMP  VERTICAL
0,96 SPECTRUM DISPLAY
B6-WPR-93 02149
809 | Lo e e
o LOAD = 180,98
< 4 5 gl o
5 'fé 2
> 0.8 4
=
¢ e |
£
@91
T
2 |
) 08 s 1200 1608 2000 a5a 9,
FREQUENCY 1M W2 ¢t ,8i812
LIST OF SPECTRAL PEAKS
LR R R R R R R R R R R R R R
Machine: (CHRG) CHARG. PUMP A
Meas. Point: Final-Al =22V =-=> OIL PUMP VERTICAL
Date/Time: 06=-APR~-93 02:45:19 Amplitude Units: IN/SEC PK
PEAK FREQUENCY PEAK ORDER PEAK FREQUENCY PEAK ORDER
NO. (Hz) VALUE VALUE NO. (Hz) VALUE VALUE
1 29.46 0274 I R 234,42 0066 2.91
2 59.00 0165 13 14 298,94 .0102 3.71
3 73.41 0”8”3 .91 19 313.68 0143 3.90
N 80.72 Q. K 1.00 16 322.71 0367 4.01
5 88.11 0325 1.09 17 381.43 .0061 4.74
6 103.38 0094 1.28 18 476.12 .0060 5.92
7 118.14 0372 1.47 19 483.94 .0116 6.01
8 131.94 202313 1.64 20 491.45 .0048 6.11
9 146.81 0417 1.82 21 645,35 0056 8.02
10 161.25 .0353 2.00 22 1452.33 . 0060 18,05
11 176.43 0058 2.19 23 1533.09 .0051 19.05
12 219.33 0082 2:73 24 1936.69 .0076 24.07
TOTAL MAG SUBSYNCHRONOUS SYNCHRONOUS NONSYNCHRONQUS
L1077 .0394 / 13% .0569 / 28% .0826 / 59%
Fl/Enter=Accept F2=Paging is OFF F7=Title F9=Copy Esc=Quit



o. 0 SPECTRUM DISPLAY
06 -APR-93  B214%
PR = 9633
LOAD = 199.9
o 9.93 RPM » 4829,
b RPS = 80,47
:
E
. .82
"
N
¥ e
’ . Gr 80,09
v Y -y L S - RS ¢ o
LIST OF SPECTRAL PEAKS
A R R R e E e R R R R N
Machine: (CHRG) CHARG. PUMP A
Meas. Point: Final-Al =23H =-> OIL PUMP HORIZONTAL
Date/Time: 06~-APR~-93 02:45:34 Anmplitude Units: IN/SEC PK
PEAK FREQUENCY PEAK ORDER PEAK FREQUENCY PEAK ORDER
NO. (Hz) VALUE VALUE NO. (Hz) VALUE VALUE
1 80.65 + 03313 1.00 13 968.29 .0041 12.03
2 101.56 .0071 138 14 1371.68 .0083 17.04
3 117.69 .0142 1.4¢6 ; - 1452.33 . 0069 18.08%
4 132.00 + 0330 1.64 16 1533.08 .0180 19.08
5 147.36 .0041 1.83 ;1 4 1613.84 .0069 20.09
6 220.18 .0083 2.74 18 1828.89 .0048 e2:73
7 234.78 .0088 2.92 19 1855.94 0064 23.06
8 242.15 .0064 < B 20 1908.94 .0042 23.72
9 278.84 .0060 31.46 21 1921.32 .0052 23.87
10 293.47 .0060 3.65 22 1936.36 .0074 24.06
n i § 322.95 0063 4.01 23 1961.28 .0047 24 .37
12 484.24 .0141 6.02 24 1974.23 .0048 24.53
TOTAL MAG SUBSYNCHRONOUS SYNCHRONQUS NONSYNCHRONQUS
.0633 .0234 / 14% 0403 / 41% .0428 / 46%

Fl/Enter=Accept F2=Paging is OFF F7=Title F9=Copy Esc=Quit




CHRG ~ CHARG, PUMP A
FIMAL-AL <248 DIL PUMP AXIAL

2.18 v
b1 4

i.t4+

PX VELOCITY IN IN-SEC
-
B

.06 |
2.04 n
0.02
)
a
Machine:
Meas. Point:
Date/Time:
PEAK FREQUENCY
NO, (Hz)
1 73.45
2 80.67
3 88.11
4 e N 5 O
5 132.02
6 146.79
7 161.44
8 176.77
9 322.78
10 381.55
11 396.12
13 471.16
TOTAL MAG
«1378

Fl/Enter=Accept

SPECTRUM DISPLAY
B6-HPR~93  @214%

PK = 1372
LOAD = 190.0
RPM = 4829,
RPS = 80,47

- 1452,

420 e 1200 1608 2000 pco: 29,99
FREQUENCY [N W2 €t Lode%2

LIST OF SPECTKAL PEAKS
BRARRA RN R RN A RN A RN AR,
(CHRG) CHARG. PUMP A
Final-Al =~24A --> OIL PUMP AXIAL

06~APR~93 02:45:47 Amplitude Units: IN/SEC PK
PEAK ORDER PEAK FREQUENCY PEAK ORDER
VALUE VALUE NO. (Hz) VALUE VALUE
.0089 .91 13 484.03 .0044 6.01
.0257 1.00 i4 707.76 .0059 8.79
.0126 1.09 15 726.29 .0031 9,03
0052 1.40 16 796.52 .0032 9.90
«0130 1.64 17 806.91 .0031 10.:03
: 0293 1.82 18 968.56 .0034 12.04
0257 2.01 19 1452.46 1234 18.05
.0034 2:20 20 1533/13 0075 19.05
. 0077 4.01 21 1779:19 .0074 22.06
.0054 4.74 22 1855.90 .0081 23.06
.0031 4.92 23 1878.75 .0031 23.35
.0031 5.8 24 1936.39 .0084 24.06
SUBSYNCHRONOUS SYNCHRONOQUS NONSYNCHRONOQUS
.0122 / 1% .0648 / 22% 1204 / 77%
F2=Paging is OFF F7=Title F9=Copy Esc=Quit



CHRG - CHARG,

PUNP @
ET AXIAL MIGH FREQ

006 LAML-A1 -236  GEARBOX 1M !
; SPECTRUN DISPLAY
~, 06 -APR-93 Q2146
2.98 Q PR = 2844
LOAD » 198.8
- - prasdll 4
3 8,04 ; | {
2 l
, .83 .
2 4
g e
g
8.8
‘ - FREG: 81
) oo Jwe %00 e éﬁ& 2
LIST OF SPECTRAL PEAKS
IR R E R R R RS R R R R R R R R
Machine: {CHRG) CHARG. PUMP A
Meas. Point: Final-Al =-25A ~--> GEARBOX INLET AXIAL HIGH FREQ
Date/Time: 06~APR~-93 02:46:10 Amplitude Units: IN/SEC PK
PEAK FREQUENCY PEAK ORDER PEAK FREQUENCY PEAK ORDER
NO. (Hz) VALUE VALUE NO. (Hz) VALUE VALUE
1 29.46 .0091 1.00 13 796.64 0052 27.04
2 82.27 . 0062 2.79 14 1452.48 0084 49.30
3 3182.84 .0055 12.99 15 2096.88 0099 7318
4 469.01 .005%0 18.92 16 2889.87 .0060 98.08
5 484.38 .0150 16.44 17 2919.69 .0050 99.09
6 619,78 .0051 21.03 18 2948.,60 0076 10€.07
7 648.98 .0062 22.03 19 2978.30 0224 101.08
8 678.13 .0081 23.01 20 3007.78 0160 102.08
9 707,73 .0471 24.02 21 3037.16 0192 103.08
10 727.73 0124 24.70 22 3066.64 .0374 104.08
11 738,73 .0141 24.97 23 3096.18 .0243 105.08
12 766,41 0054 26.01 24 3125.73 .0069 106.08
TOTAL MAG SUBSYNCHRONOUS SYNCHRONOUS NONSYNCHRONOUS
.0B44 Undefined / 0% .0810 / 92% .0204 / 6%
Fl/Enter=Accept F2=Paging is OFF F7=Title F9=Copy Esc=Quit



CHRG ~ CHARG, PUMP A
FIMAL-fi] ~26¥ _ PIPING WIGH FREQ

.08 - SPECTRUM DISPLAY
D6 -APR-93  Bl148
6.97 :
3 PK w1206
&N LOAD = 1080.@
o 0.06 | RPM + 4829
a . RPS » 89,47
Z a0 g
£ 7
L, 004
¥ .09 ]
<
: .~“; J
a.01 ’A |
.“J§ - FREQ: 14
- a-.rumaggu!m‘ua po— éﬁ:_ﬁﬁé
LIST OF SPECTRAL PEAKS
R R R R R R E R S RS RS S
Machine: (CHRG) CHARG. PUMP A
Meas. Point: Final-Al =-26V ==> PIPING HIGH FREQ
Date/Time: 06-APR-93 02:46:32 Amplitude Units: IN/SEC PK
PEAK FREQUENCY PEAK ORDER PEAK FREQUENCY PEAK ORDER
NO. (Hz) VALUE VALUE NO. (Hz) VALUE VALUE
1 1379.29 . 0017 17,34 13 2589,50 .0127 32.18
2 1452.58 .0456 18.05 14 2637.96 .0108 32578
3 1535.71 .0036 19.08 15 2739.46 .0169 34.04
4 1611.97 .0048 20.03 16 «8l5.33 .0076 34,96
5 1768.9%9 .0126 21.98 17 2905.43 .0088 36.10
6 1857:31 .0098 23.08 18 2988.63 .0039 37.14
7 1918.24 .0132 23.84 19 3140.45 0026 39.02
B 2035.62 .0190 25.30 20 3232.79 00286 40.17
9 21C4.22 . 0599 e6.18 21 3709.85 .0019 46.10
10 2178.20 .0435 27.807 22 3874.72 .0035 48.15
3 X 2334.24 .0410 29.01 23 4034.56 .0015 50..+13
12 2417.75% 0327 30.04 24 4114.94 .0016 51l:13
TOTAL MAG SUBSYNCHRONOQUS SYNCHRONOQUS NONSYNCHRONOUS

.1206 Undefined / 0% Undefined / 0% Undefined / 0%
Fl/Enter=Accept F2=Paging is OFF F7=Title F9=Copy Esc=Quit



AUXILTARY BUILDING

SPECTRA FROM THAN INE
718 GPM-B2-16V
01-0PR-93 16151
[ 700 GPM-Be-16Y
g PLOT Ak e oy Sk P1~APR-93 16133
SPAN 690 GPM-B2- 16V
= p.24 _L~*¢_4____. i 91-APR-93 16119
x l 680 GPM-B2-16V
x P L R .~ Q1-APR-93 15159
3 o l;.. BLE b < :Ts‘go_!;;e-g\:n
l 660 GPM-B2-16V
= s 01-APR-93 14150
648 GPM-B2-16Y
o B .| B1-APR-93 14130
620 GPM-B2-16Y
e NI 0i-APR-93 13138
@ 400 500 1209 1600 2000 Lpre: 99,7
FREQUENCY IN WZ N -1
LIST OF SPECTRAL PEAKS
S I I I I
Machine: (CHRG) CHARG. PUMP B
Meas. Point: 710 GPM~B2~16V =~~> PUMP INBD VERTICAL
Date/Time: 01-APR-93 16:51:32 Amplitude Units: IN/SEC PK
PEAK FREQUENCY PEAK ORDER PEAK FREQUENCY PEAK ORDER
NO. (Hz) VALUE VALUE NO. (Hz) VALUE VALUE
1 80.71 1044 1 .00 i3 471.52 0044 5.86
2 146.78 .0080 1.82 14 484.12 .0113 6.02
3 161.42 0231 2«01 15 645.56 .0066 8.02
4 176.91 .0073 2.20 16 706.88 .0044 8.78
5 206.10 .0070 2.56 17 726.13 .0112 9.02
6 223.71 .0071 2:78 18 761,12 0042 9.46
7 226,53 .0076 2.81 19 206.94 .0298 10.03
8 235.89 .00857 2.93 20 1371.82 .0056 17.08
9 242.01 .0180 3.01 ¢ 3 | 1452.57 0138 18.05
10 322.89 .0194 4.01 22 1921.20 .0040 23.87
11 354.16 .0046 4.40 23 1923.93 .0041 23.91
12 §03.:55 0088 $5.01 24 1936.93 .0090 24.07
TOTAL MAG SUBSYNCHRONOUS SYNCHRONOQUS NONSYNCHRONOQUS
+ 1233 .0035 / 0% .1158 / 88% 0422 / 12%

Fl/Enter=Accept F2=Paging is OFF F7=Title Fo=Cnpy Esc=Quit



AUXILIARY BUILDING

| SPECTRA FROM MORE THAN OME MACHINE
J 710 GPM-B2-|7H
B1-APR-93 16151
700 GPM-B2-1 W
g PLOT e R 81-APR-93 16133
SPAN 690 GFM-B2- 174
- 0.40 e it 01-APR-53 16119
2 680 GPM-B2-17H
> S i .| 01-aPR-93 15199
" " 673 GPM-B2~17H
o ik . et bt O1-APR=93 15132
s 660 GPM-B2-17H
¥ P - aid O1-GPR-93 14150
640 GPM-B2-17H
bbb A o B1-APR-33 1413}
620 GPM-B2-17H
e . ‘A @1-4PR-93 13139
y 9 ey Thwe e e 3%& Hﬂé
LIST OF SPECTRAL PEAKS
s ok ke o v ok ok ok e ok ok ke o ol e ok e ke ke ok ke b
Machine: (CHRG) CHARG. PUMP B
Meas., Point: 710 GPM-B2~17H =--> PUMP INBD HORIZONTAL
Date/Time: 01~APR~-93 16:51:46 Amplitude Units: IN/SEC PK
PEAK FREQUENCY PEAK ORDER PEAK FREQUENCY PEAK ORDER
NO. (Hz) VALUE VALUE NO. (Hz) VALUE VALUE
» ! 80.71 .1983 1.00 13 484.09 .0109 6.02
139,00 ,0083 1573 14 B06.73 .0058 10.03
3 146.69 .0224 1.82 18 1372.02 0167 17,05
4 161.56 .0087 2.01 16 1452.64 0128 18.05
5 176.18 0061 2:19 17 1533.48 .0145 19.06
6 188.89 .0085 e:38 18 1775.94 .0059 22.07
7 198.96 .0059 2:.47 19 1829.01 . 0052 22.73
8 205.99 .0078 2:.56 20 1845.56 .0078 22.94
9 219.71 .0050 R+73 21 1853.89 0085 23.04
10 242.27 .0184 3.01 22 1865.86 0069 43.19
11 322.86 .0240 4.01 23 1913.22 .00857 23.78
12 403.54 .0087 5.01 24 1936.14 .0073 24.06
TOTAL MAG SUBSYNCHRONOUS SYNCHRONOUS NONSYNCHRONOUS
.2108 .0181 / 1% .2021 [/ 92% JA873 /1IN

Fl1/Enter=Accept F2=Paging is OFF F7=Title F9=Copy Esc=Quit



II 718 GPM-B2-19V
Q1-APR-93 161%2
I T . 2 X )
g SPAN 699 GPM-B2-19V
- .20 =5 A Q1-APR-93 16119
L 680 GPM-B2-19V
z ST 1 » B1-APR-%3 16108
g 1 IO 3 ot~ g
¥ _LL*A " " | Seeeen laim:
640 GPH-B2-19V
JL‘_. e A 21-APR-93 (4132
620 GPM-B2-19V
e e e
, W ey e e e ool TN
LIST OF SPECTRAL PEAKS
de ok e e e ok e e e ok e ok ok ok e ok ok ok ok ok ok
Machine: (CHRG) CHARG. PUMP B
Meas. Point: 710 GPM~B2~19V =--> PUMP OUTBD VERTICAL
Date/Time: 01-APR-93 16:52:06 Amplitude Units: IN/SEC PK
PEAK FREQUENCY PEAK ORDER PEAK FREQUENCY PEAK ORDER
NO. (Hz) VALUE VALUE NO. (Hz) VALUE VALUE
1 29.50 .0066 «a 13 236.08 .0033 2.93
2 58.99 .0101 .73 14 241.95 .0109 3.01
3 66.05 0056 .82 19 278.98 0033 3.47
4 80.71 0992 1.00 16 293.33 .0051 3.65
5 88.33 0379 1.10 17 308.13 .0041 3,83
6 98.54 .0038 - 18 323.01 0122 4.01
7 116.50 .0057 1.45 19 171.64 .0069 5.86
8 131.82 .0190 1.64 20 484.20 .0305 6.02
9 146.87 0452 1.83 21 616.55 .0041 7.66
10 161.55 .0603 2:01 22 631.10 .0034 7.84
11 176.72 .0103 2.20 23 615.86 .0048 8,03
12 205.87 0044 2.56 24 1452.69 .0110 18.05
TOTAL MAG SUBSYNCHRONOUS SYNCHRONOUS NONSYNCHRONOUS
.1418 0144 / 1% 1206 / 72% 0733 / 27% ‘

Fl/Enter=Accept F2=Paging is OFF F7=Title F9=Copy Esc=Quit



AUXILTARY BUTLDING
L. SPECTRA FROM WORE THAH OME MACHINE

710 GPM-B2-20M
Q1-APR-97 16192
700 GPM- b~ 20M
~ PLOT | — Y P Ak Q1-APR-93 16134
§ SPAN 690 GPM-B2-20M
£ a2 4 o 01-APR-93 16120
5 LL 680 GPM-B2-20M
> e e 01-aPR-93 16100
o PR IO |+ o
LL 660 PM-B2-20H
¥ e R ] B1-0PR-93 1418
LL, 642 GPM-BE2-20M
or = -APR-93 14132
620 GPM-B2-20M
4L S p e1-APR-93 1';.:%
’ baad - . P A §§& ph.
LIST OF SPECTRAL PEAKS
T T ™™
Machine: (CHRG) CHARG. PUMP B
Meas. Point: 710 GPM=B2~20H +~=> PUMP OUTBOARD HORIZONTAL
Date/Time: 01-APR-93 16:52:20 Amplitude Units: IN/SEC PK
PEAK FREQUENCY PEAK ORDER PEAK FREQUENCY PEAK ORDER
NO., (Hz) VALUE VALUE NO. (Hz) VALUE VALUE
1 80,73 .0981 1.00 13 428.25 . 0037 D38
2 103,66 0065 1.29 14 484.20 0219 6.02
3 111.39 +011% 1.38 15 533,37 .0033 6,38
4 131.69 .0069 1.64 16 571.19 .0033 7+ 48
5 146.73 0377 1.82 17 618.03 .0047 7.68
6 161.42 0751 2.01 18 645.49 0059 8.02
7 176,58 0067 2.19 19 726.20 .0039 9.02
8 205.70 .0037 2.56 20 796.28 .0038 9.90
9 219.52 L0036 a:73 21 806.84 0075 10.03
10 242.14 .0113 301 22 1452.59 .0082 18.05
11 322.93 0056 4.01 23 18533.27 .0081 19.05
12 423.28 .0034 5.26 24 1936,75% .0036 24,07
TOTAL MAG SUBSYNCHRONOUS SYNCHRONOUS NONSYNCHRONOUS
.1378 .0104 / 1% .1259 / 84% .0549 / 16%

Fl1/Enter=Accept F2=Paging is OFF F7=Title F9=Copy Esc=Quit




AUXIL1ARY BUILDING
SPECTRA_FROM MORE THAN ONE MACHINE

710 GPM-B2-21h
01-APR-93 16152

| 700 GPM-B2-21A
g PLOT A 4 -~ b B1-APR~93 16134
span 1 690 GPM-B2-218
g 0,24 | - B1-APR-93 16120
£ | 680 GPM-B2-21A
t Ak 5 TR 4 wd B1-4PR-93 16100
g ol |, L I OIoaPRo3. 19132
L 660 GPM-B2-214
¥ ~ SR " B1-APR-93 14151
2 o L | Stoannes: avae
620 GPM-B2-21A
= i R e
- e oDy ine e e %: sise:
ILIST OF SPECTRAL PEAKS
et e e gk ko ok ok ek ke o ok ko kR ok ok
Machine: (CHRG) CHARG. PUMP B
Meas. Point: 710 GPM~B2-21A ~-=-> PUMP OUTBOARD AXIAL
Date/Time: 01~-APR-93 16:52:34 Amplitude Units: IN/SEC PK
PEAK FREQUENCY PEAK ORDER PEAK FREQUENCY PEAK ORDER
NO. (Hz) VALUE VALUE NO. (Hz) VALUE VALUE
1 80.68 +0122 1.00 13 645.49 .0123 8.02
2 88.5%2 .0082 1:10 14 707.07 .0050 8.79
3 146.67 0059 1.82 15 726.23 .0075 9.03
4 161.32 0222 2.00 16 806.65 .0028 10.02
o £77.87 .0039 2.20 17 968.40 .0030 12.03
6 206,35 .0045 2.56 18 1452:51 .0871 18.05
7 242.18 .0053 3,01 19 1533.232 .0120 19.05
8 322.93 L0059 4.01 20 RTT9:31% .0028 22,11
9 412.63 .0042 5.13 21 1868.92 2 0031 23:23
10 471.53 .0068 5.86 22 1876.31 L0032 23.32
il 484.10 .0198 6.02 23 1923.65 .0027 23.91
12 618.62 .0029 7.69 24 1936.37 . 0061 24,06
TOTAL MAG SUBSYNCHRONOQUS SYNCHRONOUS NONSYNCHRONQUS
.1003 0125 / 2% .0512 / 26% .0853 / 72%

Fl/Enter=Accept F2=Paging is OFF F7=Title F9=Copy Esc=Quit



AUXILTARY BUILDING
CTRA FROM MORE THAN OME MACHINE

SPECT ROP e
i 710 GPM-B2-26V

790 GPM-Ba-26v
PLOT B1-APR-93 16104

SPaN ,ﬁwaJ\—- 699 GPM-B2-26V
014 B1-APR-93 16120
660 GPM-B2-26V
21-APR-93 16101
675 GPM-BR-26V
B1-APR-93 15133

668 GPM-B2-26V
01-APR-93 14152

640 GPM-Ba-26V
B1-APR-93 14133

620 GPM-BR-26V
2 a1 M-’Q 13140

5000 cope REQY 14533
g8 |

i

1

o

&
*>

4809
H!EMPCY IN H2

LIST OF SPECTRAL PEAKS
R

Machine: (CHRG) CHARG. PUMP B
Meas. Point: 710 GPM-B2-26V =-> PIPING HIGH FREQ
Date/Time: 01-APR-93 16:52:54 Amplitude Units: IN/SEC PK
PEAK FREQUENCY PEAK ORDER PEAK FREQUENCY PEAK ORDER
NO. (Hz) VALUE VALUE NO. (Hz) VALUE VALUE
| 1061.76 .0013 13.19 13 2138.03 0094 26.57
2 1135.90 .0016 14,12 14 2260.92 .0112 28.10
3 1207.65 .0019 15.01 i5 2335.82 .0106 29.03
4 1238.27 .0016 18.39 16 2418.10 .0088 30.05
5 1385.65 .0038 17.23 17 2488.86 .0033 30.93
6 1453.32 . 0593 18.06 18 2566,97 .D055 31.90
T 1534.63 .0107 19.07 19 2711.38 . 0040 33:70
8 1610.49 .0114 20.01 20 2832.97 .0027 35,21
9 1782.97 .0182 22.16 231 2903.68 .0031 36.09
10 1814.04 .0165 22.54 22 2985.83 .0021 3733
6 | 1912.28 +0115 23.76 23 3873.65 .0024 48.14
12 1986.68 .0122 24.69 24 4235.60 .0011 52.64
TOTAL MAG SUBSYNCHRONOUS SYNCHRONOQUS NONSYNCHRONOQUS

.0764 Undefined / 0% Undefined / 0% Undefined / 0%
Fl1/Enter=Accept F2=Paging is OFF F7=Title F9=Copy Esc=Quit



CHRG ~ CHARG.

PUNP B
MOTCR OUTBOARD VERTICAL

. 004

PK VELODCITY IN IN-SEC

Machine:
Meas. Point:
Date/Time:

PEAK FREQUENCY
NO. (Hz)

- - —-———————

119.94
148.02
177.98
235.93
10 239.84
A 294.89
12 324.22

1
2
3
4
5 88.41
6
4
8
9

TOTAL MAG
.0084
Fl/Enter=Accept

IMITIAL-Bi-1VY
T

119.9

PK =
RPM =

LIST OF SPECTRAL PEAKS
Hhkhkh kAR R Rk m kA h k&

(CHRG) CHARG. PUMP B

Initial-Bl-1V

01~APR-93 06:21:56
PEAK ORDER
VALUE VALUE

3.71E-04 .28
.0029 1.00
0035 2.01
3.23E-04 2.75
.0015 3.01
0042 4.08
. 0008 5.04
.0008 6.05
4.26E-04 8.03
.0007 8.16
4.42E-04 10.03
. 0016 11.03

SUBSYNCHRONOUS

.0008 / 1%

F2=Paging is OFF

-

SPECTRUM DISPLAY
B1-aPR-93 86121

. Des4
LOAD = 108,90
1764,
RPS = 29,

49

MOTOR OUTBOARD VERTICAL

Amplitude Units: IN/SEC PK
PEAK FREQUENCY PEAK ORDER
NO. (Hz) VALUE VALUE
i3 353.91 0018 12.04
14 359,85 . 0008 12.24
15 383.22 .0005 13.04
16 412.96 4.31E-04 14.05
17 471.93 .0016 16.05
18 484.36 . 0010 16.48
19 530.86 .0010 18.06
20 560.51 3.68E-04 19.07
21 619,36 4.0BE-04 21.07
22 678.34 3.50E~-04 23,08
23 707 .85 . 0029 24.08
24 726.49 .0007 24.71
SYNCHRONQUS NONSYNCHRONOUS
.0061 / 53% .0057 / 47%
F7=Title F9=Copy Esc=Quit



a.012 INITIAL-B1~2W MOTOR OUTBOARD HORIZONTAL

CHRG ~ CHYG, PUMP B

SPECTRUP DISPLRY
@1-APR-53 86122
0.019 | PK = L0144
- LOAD » 190.8
Y 2 RPM = 1764,
g o008 | % o . RPS = 29,40
z 8 H
z o, D6
.1
g 0.004
¥
@, 902
)
F 3 39.00
' 1,821
SPECT: ,00417
LIST OF SPECTRAL PEAKS
hAhkhhddk kb hbhhhhhdkhd
Machine: (CHRG) CHARG. PUMP B
Meas. Point: Initial-Bl-2H -=> MOTOR OUTBOARD HORIZONTAL
Date/Time: 01-APR~93 06:22:43 Amplitude Units: IN/SEC PK
PEAK FREQUENCY PEAK ORDER PEAK FREQUENCY PEAK ORDER
NO. {Hz) VALUE VALUE NO. (Hz) VALUE VALUE
1 8.15 .0006 .28 13 324.27 .0020 11.03
2 29.50 .0046 1.00 14 33183 3.79E-04 11.29
3 58.99 .0085 2.01 1% 353.98 .0018 12.04
4 80.67 . 0006 2.74 16 359.84 .0064 12.24
5 88.49 .0014 3.0% 17 383.36 .0010 13.04
6 119.96 .0062 4.08 18 403.47 4.71E~04 13.73
7 147.91 L0006 5.03 19 412.89 .0008 14.05
8 206.47 .0009 7.02 20 471.88 .0005 16.05
9 235.98 . 0007 8,03 21 484 .28 .0008 16.47
10 239.86 .0029 8,16 22 530.90 . 0007 18.06
11 294.91 .0016 10.03 23 619,34 3.77E-04 21.07
12 299.53 . 0006 10,19 24 707.83 . 0009 24.08
TOTAL MAG SUBSYNCHRONOUS SYNCHRONOQUS NONSYNCHRONOUS
.0144 ,0013 / 1% .0107 / 56% 0095 / 43%
Fl/Enter=Accept Fl=Paging is OFF F7=Title F9=Copy Lsc=Quit



CHRG ~ CHARG, PN B
INITIAL-B1-3A  ™OTOR OUTBO/RD AXIAL

ok 1 SPECTRUM DISPLAY
@1-APR-93 96122
6.016 o LoaD = 108 0
w ® RPM = 1764
o - RPS = 29,40
z
= p.e12 |
&
e
5 8. 008 | o
. g
0.804 (v %
9 : !
g FREQ:  30.00
* " mRec e ' LS
LIST OF SPECTRAL PEAKS
Hokdk ok ko k ko ko ko ok ok
Machine: (CHRG) CHARG. PUMP B
Meas. Point: 1Initial-Bl-3A -=> MOTOR OUTBOARD AXIAL
Date/Time: 01~-APR-93 06:22:59 Amplitude Units: IN/SEC PK
PEAK FREQUENCY PEAK ORDER PEAK FREQUENCY PEAK ORDER
NO. (Hz) VALUE VALUE NO. (Hz) VALUE VALUE
1 29.48 .0022 1.00 13 324.14 4.55E~04 11.03
2 58.99 .0021 2.01 14 330.39 . 0007 11.24
3 76.77 .00086 2.61 15 353.92 .0051 12.04
4 85.31 4.53E-04 2.90 16 359.84 .0027 12.24
= 89.13 .0012 3.03 17 383.22 .0005 13.04
6 119.95 .0136 4.08 18 403.52 .0007 13,73
7 148.15 .0007 5.04 19 412.86 .0007 14.04
8 161.72 4.25E~04 5.50 20 471.89 .0011 16.05
9 176 . vo .0020 6.02 21 484.27 .0006 16.47
10 206.55 .0006 7.03 22 530.83 .0008 18.06
11 235.98 . 0008 8.03 23 678,32 .0006 23.08
12 239,85 .0009 8.16 24 707.81 . 0007 24.08
TOTAL MAG SUBSYNCHRONOUS SYNCHRONOUS NONSYNCHRONOQUS
.0159 .0014 / 1% .0086 / 29% .0133 / 70%

Fl/Enter=Accept F2=Paging is OFF F7=Title F9=Copy Esc=Quit




CHRG - CHARG, PUMP B
0. 828 INIT AL ~B1 -4y MUTOR IMBOARD VERTICAL
) | o SPECTRUM DISPLAY
S1-APR-93 06123

PK = 0263
LOAD = 199.8
RPM = 1764,
RPS = 29,48

f.016

12e.@
- 7er.e

e.me

PE VELOCITY IN IN-SEC
-§ 353.9

FREQ: 38,
ORDR 1 1,02l
SPECY .

LIST OF SPECTRAL PEAKE
RARAR AR R R AR AR R AR Rk Ak k

Machine: (CHRG) CHARG. PUMP B
Meas. Point: Initial-Bl-4V ~=> MOTOR INBOARD VERTICAL
Date/Time: 01-APR~93 06:23:27 Amplitude Units: IN/SEC PK
PEAK FREQUENCY PEAK ORDER PEAK FREQUENCY PEAK ORDER
NO. {Hz) VALUE VALUE NO. (Hz) VALUE VALUE
1 29.47 0029 1.00 13 560.39 .0021 19.06
2 58.94 .0014 2.01 14 586.73 .0015 19.96
3 88.45 .0023 3.01 15 589.90 L0023 20.07
4 119.95 .0116 4.08 16 619.37 0062 21.07
5 324.41 .0019 11.04 17 646.74 .0031 22.00
6 353.92 .0089 12.04 18 648.86 .0048 22.07
7 383.30 .0026 13.04 19 678.35 0057 23.08
8 403.88 .0028 13.73 20 707 .86 0151 24.08
9 412.90 .0038 14.05 21 726.49 L0043 24.71
10 471.93 L0031 16.05 22 73736 .0018 25.08
11 484.35 .0023 16.48 23 766.85 .0024 26.09
12 530.89 .0032 18.06 24 796.33 .0014 27.09
TOTAL MAG SUBSYNCHRONOUS SYNCHRONOUS NONSYNCHRONOUS
.0263 .0014 / 0% 0142 / 29% +D2RL - ST LE

Fl/Enter=Accept F2=Paging is OFF F7=Title F9=Copy Esc=Quit
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@.816

CHRG ~ « Pl B
MITIAL-Bi-SH MOTOR InBOARD HORIZ0MTAL
r e L T
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01-PR-93 86123
PK = @178
i 1800
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' W meoey e 1 e a3
LIST OF SPECTRAL PEAKS
gk g ke e ke ok ok ek ok ke o ok e ok ok ok Rk
Machine: (CHRG) CHARG. PUMP B
Meas. Point: Initial-B1-SH ==> MOTOR INBOARD HORIZONTAL
Date/Time: 01~APR-923 06:23:48 Amplitude Units: IN/SEC PK
PEAX FREQUENCY PEAK ORDER PEAK FREQUENCY PEAK ORDER
NO. (Hz) VALUE VALUE NO. (Hz) VALUE VALUE
1 29.50 .0078 1.00 33 383.46 0020 13.04
2 58.929 0101 2.01 14 389.29 0008 13:a4
3 80.71 .0008 2275 15 403.49% 0016 33:.73
4 88.47 .0016 3.01 16 412.96 .0021 14,05
S 119.94 . 0088 4.08 17 442.62 .0010 15.06
6 147,32 .0008 S.01 18 471.93 0026 16.05
7 206.54 0013 7.03 19 484.35 .0014 16.48
8 240,34 0016 8.18 20 530.91 .0008 18.06
9 294.89 .0013 10.03 21 589.88 .0010 20.07
10 323.08 .0025 10.99 22 648.86 .0013 22.07
13 353.88 .0016 12.04 23 707.87 .0013 24.08
12 359.85 .0034 12.24 24 726.50 .0008 24.71
TOTAL MAG SUBSYNCHRONOUS SYNCHRONOQUS NONSYNCHRONOUS
0178 0010 / 0% .0144 / 65% .0105 / 35%
Fl/Enter=Accept F2=Paging is OFF F7=Title F9=Copy Esc=Quit




CHRG - CHARG., PUMP B
8,820 INITIAL ~Bi-6R MOTOR INBOARD Axial
o e SPECTRUM DISPLAY
B1-APR-93 06124
©
. PK = 8194
n.eié ] 5 . LOAD = 1080 @
s RPM = 176 .,
RPS = 23.40
8.012

PK VELOCITY IN IN‘SEC

Machine:
Meas. Point:
Date/Time:
PEAK FREQUENCY
NO. (Hz)
7.04
2 29.50
3 53.94
4 88.47
5 119.98
6 147.42
7 176.92
8 206.46
9 240.31
10 324.41
11 359.81
12 383.49
TOTAL MAG
.0194

Fl/Enter=Accept

LIST OF SPECTRAL PEAKS
Ak R AR AR AR R R R R AR AR Ak

(CHRG) CHARG. PUMP B

-
01-APR~93 06:24:23

Initial-Bl-6A

PEAK ORDER
VALUE VALUE
0030 24
0043 1.00
.0021 2.00
0020 3.01
.0144 4.08
.0011 5.02
.0023 6.02
0036 7.02
.0009 8.17
.0008 11.04
.0014 12.24
.00608 13.05
SUBSYNCHRONCUS
.0060 / 10%

F2=Paging is OFF

MOTOR INBOARD AXIAL
Amplitude Units:

PEAK FREQUENCY PEAK

- ————— - - ——-————

NO. (Hz)

13 403.53
14 471.91
15 530.92
16 560.38
17 565.07
18 619.38
19 648.82
20 678,36
21 707 .88
22 726.48
23 737.36
24 766.88

SYNCHRONOUS

L0099 / 26%

F7=Title

IN/SEC PK

ORDER
VALUE VALUE
. 0008 13,73
.0035% 16.05
. 0017 18.06
. 0007 19.06
.0008 19.22
. 0012 21.07
. 0010 22,07
0012 23.08
. 0066 24.08
.0014 24.71
.0008 25.08
.0008 26.09

NONSYNCHRONOUS

.0156 / 64%

F9=Copy

Esc=Quit



CHRG ~ CHARG. PUMP B
INITIAL @) -2V GLARBOX 1HPUT VERTICAL

6.8 SPECTRUM DISPLAY
01-APR-93 86129
0.04 | Loas = ige 8
< RPM » 1768
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P
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e
e ..IL 5 o AlL s FREG 30. 00
. ™ Rency R ek e &: s
LIET OF SPECTRAL PEAKS
ek e o e o ke ok e e gk ek o ke e ke ke ok R kR
Machine: (CHRG) CHARG. PUMP B
Meas. Point: Initial~-Bl-7V -=> GEARBOX INPUT VERTICAL
Date/Time: 01-APR~93 06:25:01 Amplitude Units: IN/SEC PK
PEAK FREQUENCY PEAK ORDER PEAK FREQUENCY PEAK ORDER
NO. (Hz) VALUE VALUE NO. (Hz) VALUE VALUE
1 29.46 . 0065 1.00 13 353.81 .0362 12.01
2 59.07 .0056 2.00 14 376.53 .0018 12.78
3 119.28 .0028 4.05 15 383.29 .0030 13.01
4 161.44 . 0040 5.48 16 391.38 .0015 13.28
5 176.76 .0016 6.00 1?7 403.45 .0047 13.69
6 206,34 .0074 7.00 18 412.91 .0044 14.01
v 228.61 .0015 7+ 716 19 441.65 .0028 14.99
8 235.88 .0030 8.01 20 471.85 .0060 16.02
9 242.39 .0031 8.23 21 484,28 .NO35 16.44
10 294.52 0027 10.00 28 530.91 .0015% 18.02
11 323.35 .0172 10.98 23 707,81 .0021 24.02
12 346.19 .0016 11.75 24 1452.86 .0036 49,31
TOTAL MAG SUBSYNCHRONOUS SYNCHRONOUS NONSYNCHRONOQUS
.0450 .0015 / 0% .0427 / 90% .0141 / 10%
Fl/Enter=Accept F2=Paging is OFF F7=Title F9=Copy Esc=Quit



CHRG - CHARG. PUMP B
__IMITIAL-B1-8H GEARBOX IMPUT HOK ) ZONTAL
T

e. 8% SPECTRUM DISPLAY
BL-APR-93 06125
PK = .83%8
0.024 ) LOAD = 100,90
& a RPH = 1768,
?g o v RPS = 29.46
z .
% 2.018 | E
2 .
5 e.912
¢
t 2. 906
i % - . FREQt 29,81
' - ey M M ww ol ,kﬁﬁ
LIST OF SPECTRAL PEAKS
Ak kb ko kohkokdhkh
Machine: (CHRG) CHARG. PUMP B
Meas. Point: Initial-Bl-8H -=> GEARBOX INPUT HORIZONTAL
Date/Time: 01~APR~-93 06:25:18 Amplitude Units: IN/SEC PK
PEAK FREQUENCY PEAK ORDER PEAK FREQUENCY PEAK ORDER
NO. (Hz) VALUE VALUE NO. (Hz) VALUE VALUE
;| 29.51 .0045 1.00 i 413.22 .0034 14.03
2 58.99 .0028 2.00 14 442.23 .0027 15:01
3 80.72 0124 2.74 15 471.84 0076 16.02
4 146.97 .0038 4.99 16 484,30 .0039 16.44
5 206.45 .0030 7.01 17 619.19 .0025 21:02
6 242.08 .0045 8.22 18 649.75 .0031 22.0%
7 265.40 .0022 9.01 19 678.30 .0034 23.02
8 323.44 0022 10.98 20 707.82 .0161 24.02
9 353.80 . 00987 12:0% 21 726.44 . 0040 24.66
10 359.21 .0039 12.19 22 737,36 .0022 25.03
11 383.64 .0037 13,02 23 1412.63 0059 48.05
12 403 .9% 0027 13:70 24 1452.83 .0196 49.31
TOTAL MAG SUBSYNCHRONOUS SYNCHRONOUS NONSYNCHRONOUS
.0358 .0028 / 1% .0247 / 48% .0257 / 52%

Fl/Enter=Accept F2=Paging is OFF F7=Title F9=Copy Esc=Quit



CHRG ~ CHARG, PUWP B
INITIAL-BI-9A _ GEARBOX INPUT AXIAL

.. SPECTRUM DISPLAY
@1-APR-93 06129
0.e7 ®
# toan = 1008
RPM = 1768,
g RPS = 29,48
E
E
2
-
&
you ' A rRew 29,49
’ N RGmcy i W A gﬁ& an
LIST OF SPECTRAL PEAKS
e gk otk ok ode e ok ok ok ok ok e ok ok ke ok ek ok ke
Machine: (CHRG) CHARG. J'UMP B
Meas. Point: Initial-Bl-3A -=> GEARBOX INPUT AXIAL
Date/Time: 01-APR~-93 06:25:43 Amplitude Units: IN/SEC PK
PEAK FREQUENCY PEAK ORDER PEAK FREQUENCY PEAK ORDER
NO. (Hz) VALUE VALUE NO. (Hz) VALUE VALUE
1 29.49 .0078 1.00 o 646.83 .0130 21.95
2 58.90 .0086 2.00 14 678.27 .0194 23.02
3 88.40 .0040 3.00 15 707.81 L0607 24.02
4 118.24 L0044 4.01 16 72€.45 .0142 24.66
5 161.43 L0057 5.48 17 737.19 .0102 25.02
6 206.43 .0079 7.01 18 766.70 .0105 26.02
7 123. 1% .0039 10.97 19 796.25 .0052 27.03
8 353.85 L0038 12.01 20 1372.12 .0047 46.57
9 471.84 .0105 16.01 21 1386.15 .0033 47.05
10 484 .24 .0049 16.44 22 1415.55 .0058 48.05
11 589.74 L0061 20.02 b 3 | 1452.84 0350 49.31
12 ©19.35 . 0099 21.02 24 1533.57 .0036 52.05
TOTAL MAG SUBSYNCHRONOUS SYNCHRONQUS NONSYNCHRONOUS
.0828 .0024 / 0% .0720 / 76% .0408 / 24%

Fl/Enter=Accept F2=Paging is OFF F7=Title F9=Copy Esc=Quit



CHRG ~ CHARG, PUMP B
INITIAC-B1-10V  GEARBOX OIL PP VERTICAL

2. @20 SPECTRUM DISPLAY
P1-APR-93 86126
~n .,
2.016 8 Ckoan- 1?2
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=~ a.812
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1680 2000 §§§ .o
LIST OF SPECTRAL PEAKS
deode ke gk ke o ok ko o ok o Rk ok ok ok ok ok
Machine: (CHRG) CHARG. PUMP B
Meas. Point: Initial~B1=-~10V =-> GEARBOX OIL P/P VERTICAL
Date/Time: 01-APR~-93 06:26:10 Anmplitude Units: IN/SEC PK
PEAK FREQUENCY PEAK ORDER PEAK FREQUENCY PEAK ORDER
NO. (Hz) VALUE VALUE NO. (Hz) VALUE VALUE
i 29.45 0041 1.00 13 1452.80 .0030 49.31
2 59.01 0050 2.00 14 1533.47 .0029 52.05
3 80.71 0155 2478 15 1592.39 .0044 54.05
4 161.45 0083 5.48 16 1651.34 .0036 56.05
- 206.41 0066 7.01 17 1680.84 . 0057 57.05
6 323.26 0037 10.97 18 1694.95 . 0056 5753
7 353.88 0061 13:0% 19 1710.41 .0054 58.05
8 471.78 .0043 16.01 20 1739.74 .0030 59.05
9 707.74 0039 24.02 21 1775.69 .0034 60.27
10 766.75 Q055 26.02 22 1798.93 .0040 61.06
11 132711 .0028 45.04 23 1887.23 +D031 64,06
12 1356.52 .0031 46.04 24 1937.04 .0072 65.75
TOTAL MAG SUBSYNCHRONOUS SYNCHRONQUS NONSYNCHRONOUS
.0309 .0014 / 0% L0211 / 47% .0225 / 53%
Fl1/Enter=Accept F2=Paging is OFF 7=Title F9=Copy Esc=Quit



CHRG - CHARG., PUMP B
INITIAL-Bi-11H  GEARBOX OIL PP HORIZONTAL

.50 SPECTRUM DISPLAY
B1-APR-93 96126
~
0.024 | 8 | je.0
N N RPM = 1768,
3 . RPS = 29,46
z 4
- e g
E
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£ o006
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) w e izoe ~ i6e0 2000 éﬁﬁ jeic
LIST OF SPECTRAL PEAKS
22 2 22222232321
Machine: (CHRG) CHARG. PUMP B
Meas. Point: Initial-Bl-11H ~-> GEARBOX OIL P/P HORIZONTAL
Date/Time: 01-APR-93 06:26:24 Amplitude Units: IN/SEC PK
PEAK FREQUENCY PEAK ORDER PEAK FREQUENCY PEAK ORDER
NO. (Hz) VALUE VALUE NO. (Hz) VALUE VALUE
1 80.71 .0239 2.74 13 471.75 .0064 16.01
161.44 . 0046 5.48 14 484.17 .0067 16.43
3 176.81 .0030 6.00 15 530.73 .0024 18.01
4 206.43 . 0039 7.01 16 645.00 .0024 21.89
5 241.98 .0024 8.21 L7 €49.97 .0023 22,06
6 323.68 .0026 10.99 18 678.26 0071 23,02
7 353.88 .0124 12.01 19 707.70 .0186 2%4.02
8 358.87 0041 12.18 20 726.38 .0045 24.55
9 383.58 . 0040 13.02 r 3 1371.95 . 0025 46.57
10 403.62 . 0037 13:70 22 1445.00 .0029 49.05
11 412.81 . 0057 14.01 23 1452.67 .0156 49.31
12 442.03 0025 15.00 24 1474.28 .0027 50.04
TOTAL MAG SUBSYNCHRCUNOUS SYNCHRONOUS NONSYNCHRONOUS
.0423 .0046 / 1% 0277 / 43% .0316 / 56%

Fl1/Enter=Accept

F2=Paging is OFF

F7=Title

F9=Copy

Esc=Quit



CHRG ~ CHARG. PUMP B
IMITIAG . .~12A  GEARBOX OIL P/P AXIAL

0.06

PE VELOCITY IN IN/SEC

Machine:
Meas. Point:
Date/Time:

PEAK FREQUENCY
NO. (Hz)

—-—-—— - ———— -

80.73
118,31
161.40
206.31
235,93
265.44
323.71
353.84
412.90
471.83

NHFOODODNdOLE WK

P e

TOTAL MAG
.0873
Fl/Enter=Accept
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| so  FREQI 30,09
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SPECTRUM DISPLAY
91 -APR-93

86! 26
L8873

LOAD = 100.0
RPM =
RPS =

1768,
29.46

LIST OF SPECTRAL PEAKS
Kk kAR R Rk kR AR AR Ak ko

{CHRG) CHAFG. PUMP B
Initial-=B1-12A

-

01~APR-93 06:26:43
PEAK ORDER
VALUE VALUE

0065 1.00
.0081 2.00
0096 2.74
. 0040 4.02
. 0097 5.48
.0138 7.00
. 0050 8.01
.0042 9.01
. 0069 10,99
0251 12.01
.0078 14.01
.0122 16.01

SUBSYNCHRONOUS

.0076 / 1%

F2=Paging is OFF

GEARBOX OIL P/P AXIAL

Amplitude Units: IN/SEC PK
PEAK FREQUENCY PEAK ORDER
NO. (Hz) VALUE VALUE
13 484.34 .0080 16.44
14 830,75 0058 18.01
15 619.17 L0077 21.02
16 646.18 .0059 21.93
17 649.13 0065 22.03
18 678.18 .0212 23.02
19 707.69 0661 24.02
20 726.34 .0191 24 .65
24 787310 . 0097 25.02
22 766.64 0081 26.02
23 1415.44 .0053 48,04
24 1452.61 .0149 49.30
SYNCHRONOUS NONSYNCHRONQUS
.0807 / 85% .0324 / 14%
F7=Title F9=Copy Esc=Quit



CHRG ~ CHARG, PUMP B
ANITIA-BL-IV GEARBOX QUTPUT VERTICAL

.04

9,82

PK VELOCITY IN IN-SEC

Machine:
Meas. Point:
Date/Time:

PEAK FREQUENCY
NO. (Hz)

- - -

1

2

3

4 161.40
5 206.44
o 323,35
7 353.84
8 403.68
9 412.82
10 442.37
11 471.80
12 484.33

TOTAL MAG
0549
Fl/Enter=Accept

e
m
4

400 808 1280
FREQUENCY IN MZ

1600 2000  hace
c1 o,

LIST OF SPECTRAL PEAKS
T T

(CHRG) CHARG. PUMP B
Initial-B1-13V ==>
01-APR-93 06:27:28

PEAK CRDER
VALUE VALUE
0031 7
.0042 73
0178 1.00
.0095% 2.00
.0050 2.56
0131 4.01
.0313 4.38
.0033 5.00
0090 5.12
0031 5.48
0194 5.85
0117 6.00
SUBSYNCHRONOUS

.0057 / 1%
F2=Paging is OFF

SPECTRUM DISPLAY
B1-APR-95 ©6127

PK = ,0%49
LOAD = 190,90
RPM = 4842,
RPS = 80.71

e 11
8169

GEARBOX QUTPUT VERTICAL
Amplitude Units: IN/SEC

PEAK FREQUENCY PEAK

NO. (Hz)
13 530.92
14 589.85
15 619.24
16 648.72
17 678.23
18 707 .67
19 726.39
20 766.74
21 1129.85
22 1415.42
23 1445.04
24 1452.71
SYNCHRONOUS
D318 / 33%
F7=Title

PK

ORDER
VALUE VALUE
. 0029 6.58
.0041 1.3
.0035 7.67
.0034 8.04
. 0055 8.40
.0161 8.77
. 0086 9.00
.0054 9.50
.0032 14.00
.0038 17.54
.0031 17.90
.0116 18.00

NONSYNCHRONOUS

.0446 / 66%

F9=Copy

Esc=Quit



~ CHARG. PUMF B

CHRG
INITIAL-Bi-14H  GEARBOX OUTPUT MORIZONTAL
i :

.. SPECTRUM DISPLAY
81-APR-93 06127
PK = 8433
LOAD = 180,8
o 0,83 w RPM = 4841,
b N B RPS = 88.6%
:
: |3
~ 8.8
=
= )
¢ o = ¢
¥ 0.0 g% >
’ FREQ: 80,00
W ey e 00 o oel
LIST OF SPECTRAL PEAKS
o ok e ok ok ke e ok ok ok ok ok ok ok e e ok ok o ko
Machine: (CHRG) CHARG. PUMP B
Meas. Point: 1Initial~Bl-14H --> GEARBOX OUTPUT HORIZONTAL
Date/Time: 01-APR-93 06:27:41 Amplitude Units: IN/SEC PK
PEAK FREQUENCY PEAK ORDER PEAK FREQUENCY PEAK QORDER
NO. (Hz) VALUE VALUE NO. (Hz) VALUE VALUE
1 80.69 0246 1.00 13 484,12 .0037 6.00
2 146.71 .0025 1.82 14 619.08 .0025 7.67
3 161.44 0038 2.00 15 648,82 .0030 8.71%
4 176.87 .0030 2:.19 16 678.17 .0061 8 0
5 206.40 .0035 2.56 17 707 .62 + 0281 8.77
6 423 .92 0037 4.01 1R 726.28 .0067 9.00
7 353.91 .0081 4.39 19 737.04 .0033 9.13
8 359.29 .0032 4.45 20 1371.85 .0024 17.00
9 383.36 .0031 4.75 ) 1452.59 .0095 18.00
10 403.62 .0033 5.00 22 1533.33 .0040 19.00
11 4+313+.321 .0045 5.32 5 1562.75 L0029 19.37
12 471.85 . 0090 5.85 24 1710.18 .0026 21,19
TOTAL MAG SUDSYNCHRONOQUS SYNCHRONOUS NONSYNCHRONQUS
.0433 .0048 / 1% .0289 / 45% .0319 / 54%
Fl/Enter=Accept F2=Paging is OFF F7=Title F9=Copy Esc=Quit



9.88 -1

CHRG - CHARG. PUMP B
INITIAL-B1-154__ GEARBOX OUTPUT AXIAL

PE VELOCITY IN IN/SEC

8.0l

Machine:
Meas. Point:
Date/Time:

PEAK FREQUENCY
NO. (Hz)

1

2

3 80.69
4 161.38
5 206.42
6 353,79
7 471.67
8 484.12
9 589,87
10 619.18
11 645.98
12 649.71

TOTAL MAG
.0894
Fl/Enter=Accept

:

606 1
FREQUENCY IN W2

LIST OF SPECTRAL PEAKS
S e

(CHRG) CHARG. PUMP B
Initial-Bl~-15A

01-APR~93 06:28:08
PEAK ORDER
VALUE VALUE
.0084 1.00
.0098 2.00
.0112 2.74
.0124 5.48
.0154 7.01

0115 12,01
0080 16.01
.0054 16.43
.0074 20.02
0131 21.02
. 0075 21.93
.0100 22.05
SUBSYNCHRONQUS
.0023 / 0%

F2=Paging is OFF

-

SPECTRUM DISPLAY
B1-APR-93 06:28

T Pk = .00
LOAD « 100.8
RPM » 1768,
RPS = 29,46

GEARBOX OUTPUT AXIAL

Amplitude Units:

PEAK FREQUENCY PEAK

NO. (Hz)
13 678.27
14 707.69
15 726.26
16 737.18
17 766.62
18 796.10
19 1356.42
20 1415.29
21 1444.93
22 1452.63
23 1474.19
24 1856.32
SYNCHRONOUS
.0766 / 73%
F7=Title

IN/SEC PK

ORDER
VALUE VALUE
.0211 23.02
.0609 24.02
«0179 24.65
.0106 25,02
.0061 26.02
. 0069 27,02
.0068 46.04
.0091 48.04
.0059 49.04
.0349 49.30
.0061 50.04
.0053 6€3.01

NONSYNCHRONQUS

0461 / 27%

F9=Copy Esc=Quit



CHMRG - CHARG, PUMP B
INITIAL-B1~16Y  PUMP INBD VERTICAL

kil & SPECTRUM DISPLAY
B1-APR-93 06128
e.12 PK = 117}
i RPN = 4020:
§ 0.18 f RPS = B@.47
-]
; 0.08
z
o 9,06
¥
-
S 904 ;;Q
e.u2
o FREGT 60, |
f JRRINE e ST R |
LIST OF SPECTRAL PEAKS
IR R R R R R R R R R R R R R Y
Machine: (CHRG) CHARG. PUMP B
Meas. Point: Initial-B1-16V =-> PUMP INBD VERTICAL
Date/Time: 01-APR~93 06:28:29 Amplitude Units: IN/SEC PK
1
PEAK FREQUENCY PEAK ORDER PEAK FREQUENCY PEAK ORDER
NO. (Hz) VALUE VALUE NO. (Hz) VALUE VALUE |
- Ae R e wmem e s wae e s e es e e - - - - - - e !
1 80.69 .1017 1.00 13 403.63 .0073 5.02 |
2 146.67 .0107 1.82 14 471.86 .0036 5.86 |
3 161.38 L0317 2.01 15 484.20 .0054 6.02 |
4 176.67 L0081 2.20 16 645.41 L0084 8.02
5 184.18 .0026 2.29 17 708,25 .0042 8.80
6 205,63 .0116 2.56 18 726.18 .0044 9.02
7 218.66 .0097 2.72 19 790.83 .0025 9.83
8 227.74 L0061 2.83 20 807.00 . 0035 10.03
G 235.74 .0054 2.93 21 887.19 L0039 11.03
10 242.05 .0261 3.01 22 1452.50 .0106 18.05 |
11 322.81 .0221 4.01 23 1533.19 .0038 19,05 |
12 353,74 .0036 1.40 24 1936.55 .0059 24.07 |
TOTAL MAG SUBSYNCHRONOUS SYNCHRONOUS NONSYNCHRONOUS
13174 0025 / 0% L1125 / 92% .0327 / 8%

Fl/Enter=Accept F2=Paging is OFF F7=Title F9=Copy Esc=Quit
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CHRG - CHARG, PUMP B
INITIAL-BI-17H  PUMP INBD HORIZOMTAL

R [ SPECTRUM DISPLAY
B1-APR-93 06128
0.24 |, Conp = id0.8
: RPM = 4828,
g 1 RPS = 80,47
z
= e.18
B
4
g e.12 :
¢ || -
z .06 | %zq L
LiIISﬂ.:n&nnnnnaziiannan
4F 408 500 1200 1680  2eee LREG! 99,00
FREGUENCY IN HZ LG <
LIST OF SPECTRAL PEAKS
de o e ko ok g ke ok ok gk ok ke ok ok ok ok ke ok ok kR
Machine: (CHRG) CHARG. PUMP B
Meas. Point: 1Initial-Bl1-17H ~=-> PUMP INBD HORIZONTAL
Date/Time: 01-APR=-93 06:28:59 Amplitude Units: IN/SEC PK
PEAK FREQUENCY PEAK ORDER PEAK FREQUENCY PEAK ORDER
NO. (Hz) VALUE VALUE NO. (Hz) VALUE VALUE
1 80.69 «2134 1.00 13 220.88 .0032 278
2 116.19 .0029 1.44 14 226.38 .0031 2.81
. 123.36 . 0049 1.53 15 242.06 .0538 3.0}
4 132.90 .0058 1,65 16 258,23 .0033 3,21
5 140.76 .0061 1.75 17 322:78 .0338 4.01
6 146.65 .0256 1.82 18 403.43 .0084 901
7 161.39 .0275 2.01 19 484.21 .0043 6.02
8 176.38 L0044 2.19 20 645.82 .0035 8,03
9 185.86 .0036 2:31 21 806.71 .0046 10.03
10 196,34 .0049 2.44 22 1371.63 .0089 17.05
i | 206,13 ., 0077 2.56 23 1452.30 .0165 18.05
12 213.26 .0039 2.65 24 1532.99 ,0145 19.05
TOTAL MAG SUBSYNCHRONOQUS §Y: "HRONOUS NONSYNCHRONOUS
.2289 .0109 / 0% 2247 J 96% .0422 / 3%
Fl/Enter=Accept F2=Paging is OFF F7=Title F9=Copy Esc=Quit



CHRG - CHARG. PUMP B
INITIAL-BI-18A _ FUMP INBD AX1AL -

.3 SPECTRUM DISPLAY
| B1-APR-93 6129
0.10 | 4 Pk = L1154
- LOAD = 109,80
i T =
g 0.08
E "
E 4.0 8
®
é 8.04 | 1
- . i@
a.02| |3 g I
e FREQ:  ©0. 8
. ™ o mtar i Tt W Sore: _obles
LIST OF SPECTRAL PEAKS
gk e e ok ok ok ok ke ok ok @ ko ek ok ko ok kR
Machine: (CHRG) CHARG. PUMP B
Meas. Point: Initial-Bl1-18A ~--> PUMP INBD AXIAL
Date/Time: 01-APR-93 06:29:42 Amplitude Units: IN/SEC PK
PEAX FREQUENCY PEAK ORDER PEAK FREQUENCY PEAK ORDER
NO, (Hz) VALUE VALUE NO. (Hz) VALUE VALUE
1 80.69 «0532 1.00 13 806.87 .0054 10.03
2 146.64 .0103 1.82 14 888.47 .0043 11.04
3 161.41 + D183 2,01 15 1371:71 .0164 17.05
4 176.86 .0050 2.20 16 1452.46 .0906 18.05
5 226.64 .0038 2.82 17 i5633.23 .0200 19.08
6 241.99 .0103 3.01 18 1613.48 .0040 20.05
7 322.82 .0132 4,01 19 1643.50 .0040 20.42
8 403.50 .0071 o 0 20 1651.70 .0040 20.53
9 471.49 .00458 5.86 21 1661.08 .0046 20.64
10 483.91 .0054 §5.01 22 1666.27 .0045 20.71
| 645.56 .0044 8.02 23 1695.70 .0050 21.07
12 726.13 .0041 9.02 24 1936.50 L0063 24.07
TOTAL MAG SUBSYNCHRONO1S SYNCHRONOUS NONSYNCHRONQUS
.1154 0027 / 0% .0729 / 40% .0894 / 60%

Fl1/Enter=Accept F2=Paging is OFF F7=Title F9=Copy Esc=Quit



~ CHARG. PUMP B

CHRG
IMITIAL-BL-19V _ PUMP DUTBOARD VERTICAL

b SPECTRUM DISPLAY
Q1-APR-93 86+ 30
8.07 !
[ PK = 0957
ne LOAD = 190,09
8.96 | RPM e 4828,
9 p RPS = 80,47
£ e8|
E‘
LY,
& se3ll®
¢ 3
& a.e2
8.01 1
' FREQI 89
. W eamcy e W Be o ,dﬂs
LIST OF SPECTRAL PEAKS
LA R R R R S R R R R R R
Machine: (CHRG) CHARG. FUMP B
Meas. Point: 1Initial-Bl1-19V ~-=> PUMP OUTBOARD VERTICAL
Date/Time: 01-APR~93 06:30:08 Amplitude Units: IN/SEC PK
PEAK FREQUENCY PEAK ORDER PEAK FREQUENCY PEAK ORDER
NO, (Hz) VALUE VALUE NO. (Hz) VALUE VALUE
1 29.37 0044 = b 13 205.70 .0053 &+ 38
2 58.94 .0061 « 2 14 220.44 .0040 2.74
3 66.01 0037 82 15 228,62 .0036 2.84
4 80.73 .0580 1.00 16 242.15 .0102 301
5 88.48 .0334 L.10 17 256.54 .0037 3.19
6 102.89 .0048 1.28 18 322.78 .0146 4,01
7 117.28 0087 1.46 19 471.64 .0075 5.86
8 132.19 .0153 1.64 20 484.43 .0105 6.02
9 146.77 0562 1.82 21 645.62 .0088 8.02
10 161.50 .0228 2.01 22 707.08 .0035 8.79
y B | 176.4% 0082 2.19 23 726.16 +0083 9.02
12 190.93 L0033 % ¥ | 24 1452.48 .0108 18.05
TOTAL MAG SUBSYNCHRONOUS SYNCHRONOUS NONSYNCHRONOUS
. 0997 .0089 / 1% 0665 / 44% .0737 [/ 55%
Fl/Enter=Accept F2=Paging is OFF F7=Title F9=Copy Esc=Quit



CHRG - CHARG, PUMP B
INITIAL-Bl~20H  PUMP OUTBOARD MORIZONTAL
T ~

.58 SPECTRUM DISPLAY
@1-APR-93 86120
0.87 |
PK = 0871
~ LOAD = 109.0
L 0,06 | ®PR o= 4828,
% ! RPS = 80.47
E eesly )
E G
y .04 % !
g
¥
o 400 800 izee 1600  2eee ata 99,99
FREQUENCY IN M2 sPECt

LIST OF SPECTRAL PEAKS
R

Machine: (CHRG) CHARG. PUMP B
Meas. Point: 1Initial-B1-20H =~~> PUMP OUTBOARD HORIZONTAL
Date/Time: 01-APR-93 06:30:21 Amplitude Units: IN/SEC PK
PEAK FREQUENCY PEAK ORDER PEAK FREQUENCY PEAK ORDER
NO. (Hz) VALUE VALUE NO. (Hz) VALUE VALUE
1 80.69 L0576 1.00 13 388.57 0046 4.83
2 96.71 0031 1,20 14 403.69 0056 5.02
3 108.49 .0065 y WP 3 p §.-] 439.16 .0031 5.46
4 118.33 . 00867 1.47 16 484.09 .0059 6.02
o 131.50 .0047 1.63 b % 4 501.44 .0034 6.23
6 146.74 .0348 1.82 18 506.37 .0030 6.29
7 161.36 . 0435 2.01 19 616.47 .0033 7.66
8 177,09 .0043 2.20 20 645.58 L0035 8.02
9 205.69 .0041 2,56 21 726.25 . 0045 9.03
10 212.84 L0034 2.65 22 806.82 0046 10.03
11 242.06 0111 3.01 23 1452.37 .0138 18.05
12 308.14 .0034 3.83 24 1533.13 L0070 19.05
TOTAL MAG SUBSYNCHRONOUS SYNCHRONOUS NONSYNCHRONOUS
0871 0059 / 0% 0741 / 72% .0453 / 27%

Fl/Enter=Accept F2=Paging is OFF F7=Title F9=Copy Esc=Quit



HRG - CHARG,

C PUMP B
INITIAL-BI-21R  PUMP OUTBOARD AXIAL

.10

.04

PK VELOCITY IN IN/SEC

a.e2

i161.4

Machine:
Meas. Point:
Date/Time:

PEAK FREQUENCY
NO. (Hz)

- - ——— - —-——

242.06
322.78
413.00
10 443,28
11 460.91
12 471.58

TOTAL MAG
.0769
Fl/Enter=Accept

1453,

208 1209 1600
FREQUENCY 1N HZ

§
j;uuuuu

FREQ:
2808 ORDR*
SPECH

LIST OF SPECTRAL PEAKS
R e e

(CHRG) CHARG. PUMF B
Initial=Bl1=21A ==>
01-APR~-93 06:30:38

PEAK ORDER
VALUE VALLE
0040 1.00
0060 1.10
. 0063 1.82
.0118 2.01
.0036 2.20
0036 2.56
0074 3.0)
.0088 4.01
0041 5.13
. 0022 5,51
. 0028 5.73
0071 5.86
SUBSYNCHRONOUS
.0163 / 5%

F2=Paging is OFF

SPECTRUM DISPLAY
Q1-APR-93 Q6130

PK = 8769
LOAD = 19e.0
RPH = 4828,
RPS = 88,

90,80
s

PUMP OUTBOARD AXIAL
Amplitude Units: IN/S

PEAK FREQUENCY PEAK

—-———— ————— - ——————

NO. (Hz)
13 483,93
14 593.96
15 645.%4
16 660,61
17 676.17
18 707.93
19 726.44
20 794.06
21 806.94
22 1452.62
23 1533.35
24 1936.83
SYNCHRONOUS
.0356 / 21%
F7=Title

EC  PK
ORDER
VALUE VALUE
. 0079 6.01
.0034 7.38
.0053 8.03
0031 8.21
0028 8.40
L0062 8.80
0100 9.03
.0021 8.87
.0029 10.03
L0667 18.05
.0117 19,06
L0027 24.07
NONSYNCHRONOUS
0662 / 74%
Fy=Copy Esc=Quit



CHARG,

CHRG ~ PUMFP B
lNlY}‘l-ll-ZEV OIL PUMP VERTICAL

0.024 |
a.018 | |

0.012 *

PX VELGTITY IN IN-SEC

Machine:
Meas. Point:
Date/Time:

PEAK FREQUENCY
NO. (Hz)

- - ——————— -~

93.80
102.50
109.41
116.93
131.69
138.85
147.00
242.11
11 278.81
12 293.56

-
CLODTLNONE WN =

TOTAL MAG
.0475
Fl/Enter=Accept

—g 242.1

434.8

400 800 1200 1600 2000 Lo

’ .
FREQUEMCY 1IN HZ ggé”éx 82173

LIST OF SPECTRAL FEAKS
Fodokokokok ko ok ok ok ok ok Kok ok kok

(CHRG) CHARG. PUMP B

SPECTRUM DISPLAY
@1-@PR-93 86132

PK = ,0847%

994

Initial-B1-22V ~-> OIL PUMP VERTICAL

01-APR-93 06:32:08 Amplitude Units: IN/SEC PK
PEAK ORDER PEAK FREQUENCY PEAK ORDER
VALUE VALUE NO. (Hz) VALUE VALUE
.0230 1.00 13 308.32 .0061 3.83
.0140 1.10 14 322.99 . 0089 4.01
. 0028 2+ %7 i 5. 389.34 .0029 4.84
.0032 1.27 16 403.50 .0054 801
.0030 1.36 17 411.97 .0032 5.12
.0089 1.45 18 433.1% .0037 5.36
.0116 1.64 19 433.95 .0038 528
.0028 1:.73 20 439.01 .0033 5.46
.0137 1.83 21 448.75 .0030 5.58
0144 3.01 22 454 .33 .0034 .65
0032 3.46 23 471.92 .0103 5.86
.0060 3,65 24 484,04 .0140 6.02
SUBSYNCHRONOUS SYNCHRONOQUS NONSYNCHRONOUS
.0027 / 0% 0327 / 47% .0344 / 52%
F2=Paging is OFF F7=Title Fa=Copy Esc=Quit



CHRG -~ CHARG. PUMP B
INITIAL-B1-23H Ol PUMP HORIZONTAL

;" SPECTRUM DISPLAY
91-APR-93 86132
. PK = @99
o e IS
§ R ¢ RPS = 80.47
2; T
£ -
., @.82 !
E | 3 ‘
g |3 :
g -
¥ e.el
v FREQT 80,00
@ 498 r::.&.cmv lg{“ﬂz 1600 2009 oR c: .oézg?
LIST OF SPECTRAL PEAKS
ek ok ke ok e ok ok ok o ok ok o ok ok e ok ok A
Machine: (CHRG) CHARG. PUMP B
Meas. Point: Initial-B1-23H =-~-> OIL PUMP HORIZONTAL
Date/Time: 01-APR-93 06:32:27 Amplitude Units: IN/SEC PK
PEAK FREQUENCY PEAK ORDER PEAK FREQUENCY PEAK ORDER
NO. (Hz) VALUE VALUE NO. (Hz) VALUE VALUE
1 80.76 .0260 1.00 13 403.62 .0110 5.02
2 110.98 .0043 1.38 14 413.86 .0040 5.14
3 116.55 + 0035 1.45 15 441.10 .0036 5.48
4 131,96 .0036 1.64 16 471.74 L0044 5.86
- 146.73 0226 1.82 17 484 .45 .0077 6.02
6 161.38 + D135 2.01 18 645.84 ., 0057 8.03
7 242.13 .0093 3.:01 19 708.40 .0046 8.80
8 293.64 .0046 3.6% 20 726.28 .0038 9.03
9 3224:17 L0053 4.00 21 806.92 .0039 10.03
10 353.58 .0032 4.39 22 1372.16 0035 17.09
11 373.73 .0035 4.64 23 1452.99 .0285 18.06
12 391.08 .0065 4.86 24 1533.65 .0163 19.06
TOTAL MAG SUBSYNCHRONQUS SYNCHRONOUS NONSYNCHRONOUS
0596 .0082 / 2% 0378 / 40% .0452 / 58%
Fl1/Enter=Accept F2=Paging is OFF F7=Title F9=Copy Esc=Quit



CHRG ~ CHARG, PUMP B
IMITIAL-B1-24 Ol PUMP AXIAL

e.12
.10 |
(=)
g 0.09
&
=
s
v
s
o
Machine:
Meas. Point:
Date/Time:
PEAK FREQUENCY
NO. (Hz)
1 80.74
2 88.43
3 117.06
4 131.70
5 146.76
6 161.40
7 323.31
8 472.14
9 484 .44
10 831.15
11 564.26
12 588.69
TOTAL MAG
1374

Fl/Enter=Accept

-0 1453,

400 509 126@ 1680
FREQUENCY IN HZ

RPS = 8@

FREQ

e gmomi

LIST OF SPECTRAL PEAKS
T

(CHRG) CHARG. PUMP B
Initial-Bl=24A ==>
01-APR~93 06:32:48

PEAK ORDER
VALUE VALUE
.0458 1.00
0210 1.10
0067 1.45
0078 1.64
0543 1.82
.0246 2.01
oosg 4.02
.0137 5.87
0275 6,02
.0071 6.60
. 0092 7.01
0084 7.32
SUBSYNCHRONOQUS

.0240 / 3%
F2=Paging is OFF

SPECTRUM DISPLAY
Q1-APR-93 86132

PK = 1374
LOAD = 109,90
RPM = 4828,
47

80,00
. 994
04328

OIL PUMP AXIAL
Amplitude Units: IN/SEC

PEAK FREQUENCY PEAK

NO. (Hz)
13 615.78
14 630.89
15 646.33
16 707.95
17 726.40
18 1291.50
19 1452.88
20 1518.89
21 1540.94
22 1614.44
23 1775.55
24 1937.11
SYNCHRONOUS

.0723 / 28%

F7=Title

PK
ORDER
VALUE VALUE
0083 7.65
0082 7.84
.0072 8.03
.0148 8.80
0238 9.03
.0081 16.05
. 0859 18.06
. 0065 18.88
. 0077 19.15
,007" 20.06
.0068 22,07
.0091 24.07

NONSYNCHRONOUS

.1144 / 69%

{9=Copy

Esc=Quit



T AXTAL HIGH FREQ

CHRG - CHARG, PUMP B
0. 12 ANITIAL-51-2%  GEARBOX IN.E Hi

SPECTRUM DISPLAY
B1-APR-93 B6134
e.10) PR w1314
- LOAD = 190, 9
8 ool 4 H
g 0.908 i ‘
g .
L .06 3
§ i
g 0. 04
¥
0. 82
@
s
. 98360
LIST OF SPECTRAL PEAKS
o o e e o g ok e ok e e ok ok ke ok ok b ok ok ok ko
Machine: (CHRG) CHARG. PUMP B
Meas. Point: 1Initial-Bl1-25A ==> GEARBOX INLET AXIAL HIGH FREQ
Date/Time: 01-APR~23 06:34:30 Amplitude Units: IN/SEC PK
PEAK FREQUENCY PEAK ORDER PEAK FREQUENCY PEAK ORDER
NO. (Hz) VALUE VALUE NO. (Hz) VALUE VALUE
1 29.70 .0097 1.01 13 1415.81 .0070 48.05
2 59,78 .0086 2.03 14 1453.13 .0204 49.32
3 161.27 .0079 5.47 5 1473.62 .0066 50.02
4 207.16 0315 703 16 2772.47 .0088 94.10
5 471.48 .0087 16.00 17 2802.03 L0209 95.10
6 620.21 .0089 21.05 18 2831.54 .0394 96.11
7 6£46.88 .0070 21.96 19 2861.05 .0081 97.11
8 678.20 .0239 23.02 20 2890.49 .0373 98.11
9 707 .88 .0836 24.03 21 2919.97 +0119 99.11
10 726.56 0252 24.66 22 3008.47 ,0102 102.11
11 766.51 .0149 26.02 23 3037.78 0069 103.11
12 796.16 .0104 27.02 24 3067.44 +0518 104.11
TOTAL MAG SUBSYNCHRONOUS SYNCHRONOUS NONSYNCHRONQUS
.1314 Undefined / 0% 1269 / 93% ;0242 J 3%
Fl1/Enter=Accept F2=Paging is OFF F7=Title F9=Copy Esc=Quit



CHRG ~ CHARG. PUMP B
0.87 5 INITIAL-Bi-R6V  PIPING HIGH FREG

SPECTRUM DISPLAY
B1-APR-93 86139
0,06 | K = L0489
; LOAD = 188,9
gooml § weay
i -
; 0. 04
4
g *®
¥ ,a
[+
9.81
9_aAﬁ!ﬁﬂﬁ!hudh_.ngda.—ﬂ_“*& M sedba
1o 2000 oy g o g o .Auss
LIST OF SPECTRAL PEAKS
Y I I T
Machine: (CHRG) CHARG. PUMP B
Meas. Point: Initial~Bl1-26V =~> PIPING HIGH FREQ
Date/Time: 01-APR~93 06:35:02 Amplitude Units: IN/SEC PK
PEAK FREQUENCY PEAK ORDER PEAK FREQUENCY PEAK ORDER
NO, (Hz) VALUE VALUE NO. (Hz) VALUE VALUE
1 1208.60 .0015 15.02 13 2260.,81 .0024 28.10
2 1369.27 .0038 17.02 14 2338.38 + 0011 29.06
3 1453.09 L0470 18.06 15 2418.56 0029 30.06
4 1532.47 0074 19.04 16 2502.59 .0013 31,30
5 1594.94 0035 19.82 : Ay 2820.52 .0012 35.05
6 1737.23 .0036 21.59 18 2906.71 .0013 36.12
7 1763.85 .0038 21,92 19 2986.17 .0013 37:1%
8 1849.18 0023 22.98 20 3391.39 .0011 42.15
9 1937.50 .0020 24.08 21 385%1.87 0008 44.14
10 2013.96 .0012 25,03 22 3790.90 L0007 47.31
31 2094 .46 .0028 26.03 23 3875.75 L0015 48.17
12 2163.185 0011 26.88 24 4360.27 .0009 54.19
TOTAL MAG SUBSYNCHRONOQUS SYNCHRONOUS NONSYNCHRONOUS

. 0489 Undefined / 0% Undefined / 0% Undefined / 0%
Fl/Enter=Accept F2=Paging is OFF F7=Title F9=Copy Esc=Quit



CHRG ~ CHARG. PUMP §
FIMA-Bl -1V ___MOTOR OUTBOARD VERTICAL

bl [ SPECTRUM DISPLAY
@1-APR-93 16153
P = 0087
LOAD = 189.@
o PFM = 1764,
# RPS = 29,40
E
&
£
4
-
&
'& FREQ! 30,00
¢ ey e o 1990 eber  1ogee
LIST OF SPECTRAL PEAKS
kA h ek hkh bk hhhdbhhhkhn
Machine: (CHRG) CHARG. PUMP E
Meas. Point: Final-Bl ~-1V -=> MOTOR OUTBOARD VERTICAL
Date/Time: 01~APR-92 16:53:32 Amplitude Units: IN/SEC PK
PEAK FREQUENCY PEAK ORDER PEAK FREQUENCY PEAK ORDER
NO. (Hz) VALUE VALUE NO. (Hz) VALUE VALUE
3 6.60 .0007 A 13 359.81 .0018 12.24
10.55 .0007 «36 14 383,17 .0006 13.03
3 29.50 0034 1.00 15 412.79 4.33E-04 14.04
4 58.98 .0031 2.01 16 471.79 .0017 16.05
5 80.64 4.14E~-04 2.74 17 484,20 .0021 16.47
6 85.38 4,26E~04 2.90 18 530.77 .0014 18.05
7 88.44 .0012 3.01 19 %60.37 4.56E-04 19.06
8 119.97 0041 4.08 20 519.27 3.99E~04 21.086
9 147.94 . 0008 5.03 21 678.21 3.98E~-04 23.07
10 177.00 .0008 6.02 22 707.67 .0026 24 .07
11 333:25 .0014 11.00 23 726.32 . 0009 24.71
12 353.86 .0018 12.04 24 807.05 .0007 27 .45
TOTAL MAG SUBSYNCHRONOUS SYNCHRONOUS NONSYNCHRONOUS
.0087 0012 /7 2% .0061 / 48% .0062 / 50%
Fl/Enter=Accept F2=Paging is OFF F7=Title F9=Copy Esc=Quit




CHRG =~ CHARG. PUMP B
FINAL-BI _ -2M__ MOTOR OUTBOARD WORIZONTAL

8.012 SPECTRUM DISPLAY
R1-APR-93 161953
0.018 | w b = Le1s2
O * LOAD = 100.0
7 * RPM = 1764,
RPS = 29,40
g 0.008 |
% .
iaad o1 I
d
0. 004 | o
£ &
0.002 |
" FREQI 38,08
O e e e FRDE
LIST OF SPECTRAL PEAKS
e oa ook ok e vk o ok ok ok ke ok o ke ok e e ok ok ok
Machine: (CHRG) CHARG. PUMP B
Meas. Point: Final-Bl <2 -«>» MOTOR OUTBOARD HORIZONTAL
Date/Time: 01-APR~-93 16:53:56 Amplitude Units: IN/SEC PK
PEAK FREQUENCY PEAK CRDER PEAK FREQUENCY PEAK ORDER
NO. (Hz) VALUE VALUE NO. (Hz) VALUE VALUE
1 10.67 .0006 .36 13 294.74 . 0017 1C.03
2 29.48 . 0050 1.00 14 300.31 . 0005 10.22
3 50.78 4.33E-04 P 15 324.20 .0022 31.03
4 58,97 .0092 2:.01 ié 353.81 .0018 12.04
5 65.67 4.90E-04 sl 17 359.84 .0086 12.24
6 80.73 .0006 2.78 18 374.62 4.86E-04 12.74
7 88.45 .0015 « U 4 19 383.33 .0010 13.04
8 119.89 .0048 4.08 20 412.82 .0006 14.04
9 148.14 4.88E~-04 5.04 21 484.19 .0009 16.47
10 206.48 .0011 7:02 22 530.76 .0006 18.06
11 235.90 L0006 8.02 23 707.66 .0010 24.07
12 239.87 0024 8.16 24 806.94 . 0007 27.45
TOTAL MAG SUBSYNCHRONOUS SYNCHRONOUS NONSYNCHRONOUS
+ 0357 .0026 / 3% .0115 [/ 54% .0104 / 44%

Fl/Enter=Accept F2=Paging is OFF F7=Title F9=Copy Esc=Quit



| s

FInaL-El

CHRG
-3

CHARG. PUMP B
HOTOR OUTBOARD AX1AL

0.016

B.ele

PK VELOCITY IN IN/SEC

Machine:
Meas. Point:
Date/Time:

PEAK FREQUENCY
(Hz)

- ——————— -

119.94
148.16
161.47
167.03
176.90
181.93

]
2 P =
N COVODdOAOEsWNE LT O
ga

TOTAL MAG
.0158
Fl/Enter=Accept

119.9

408 600
FREQUENCY IN M2

SPECTRUM

K =
LO&D =
RPM =
RPS =

. FREQ!
1000 one!
SPECH

21-APR-93

DISPLAY
16154

.81%58
190.8
1764,
29.48

30,00
1,821

LIST OF SPECTRAL PEAKS
Rk kR Rk ko h ok ok ko k ok

(CHRG) CHARG. PUMP B

Final-Bl1 ~3A -
01~APR-93 16:54:10
PEAK ORDER
VALUE VALUE
. 0029 1.00
0020 2.01
.0005 2.65
.0011 3.00
.0007 3.08
4.85E~-04 3.55
.0126 4.08
.0008 5.04
.0008 5.49
4.49E~04 5.68
0021 6.02
. 0005 6.19
SUBSYNCHRONOUS
L0029 / 3%

F2=Paging is OFF

MOTOR OUTBOARD AXIAL

Amplitude Units:

PEAK FREQUENCY
NO. (Hz)
13 206.54
14 235.90
15 239.77
16 324.40
17 330.47
18 353.86
19 359,84
20 403.53
21 412.82
22 471.79
23 484.22
24 530.79

SYNCHRONOUS

.0088 / 31%

F7=Title

IN/SEC PK
PEAK ORDER
VALUE VALUE
.0008 7.03
. 0009 8.02
.0008 8.16
. 0007 11.04
.0008 11.24
.0054 12.04
. 0039 12.24
.0005 13.73
. 0007 14.04
. 0009 16.05
. 0007 16.47
. 0006 18.06

NONSYNCHRONOUS

.0128 / 66%

F9=Copy

Esc=Quit



CHRG - CHARG, PUMP B

FINGL-B1 -4Y  MOTOR INBOARD VERTICAL
8.816 1™ y " SPECTRUM DISPLAY
B1-AFR-93 16154
PK = 0216
8.012 o A :2:”-- b“a‘
? 1 § ? RPS = 29,40
= 5 ™
z
: 8. 008 =]
:
. FREQ: 38
. rn?&mw:v ?:onz gﬁg: ," ;‘;
LIST OF SPECTRAL PEAKS
Ahkh Ak kA kA hhhhhhhkhkhd
Machine: (CHRG) CHARG. PUMP B
Meas., Point: Final-Bl -4V ~=> MOTOR INBOARD VERTICAL
Date/Time: 01-APR-93 16:54:38 Amplitude Units: 1IN/SEC PK
PEAK FREQUENCY PEAK ORDER PEAK FREQUENCY PEAK ORDER
NO. (Hz) VALUE VALUE NO. (Hz) VALUE VALUE
1 11.58 .0023 .39 13 530.78 .0025 18.06
2 25.46 .0029 1.00 14 560.32 .0018 19.06
3 58.95 .0012 2.01 13 589.74 .0019 20,06
4 88.46 0018 3.01 16 619.26 0045 21.07
5 119.97 .0106 4.08 A 648.70 0036 22.07
6 324.25 .0023 11.03 18 667.28 .0011 22.70
7 353.86 0079 12.04 19 678.22 .0040 23:07
8 383.08 . 0027 13.03 20 707.72 .0101 24.08
9 403.48 0022 13.73 21 726.37 .0036 34.71
10 412.83 .0034 14.04 22 766.72 .0015 26,08
11 471.79 .0024 16.05 23 796.18 .0D014 27.08
12 484.23 .0034 16.47 24 807.04 0012 27.45
TOTAL MAG SUBSYNCHRONOQUS SYNCHRONOUS NONSYNCHRONOUS
.0216 .0033 / 2% .0124 / 33% .0174 / 65%
Fl/Enter=Accept F2=Paging is OFF F7=Title F9=Copy Esc=Quit



IR

CHRG = CHARG. PUMP B
FINAL-B1 -SH MOTOR IMBOARD HORIZONTAL

.-816 SPECTRUM DISPLAY
B1-APR-93 16193
PK = @184
® LOAD ~ 100.9
g @02 g L ReM o= 1764
g . RPS = 29,40
z "
z z
e
g
&
. FREQ: 30,00
R ey e T 1% gk Ll
LIST OF SPECTRAL PEAKS
2222222222232 2231
Machine: (CHRG) CHARG. PUMP B
Meas. Point: Final-Bl1 <5H -=> MOTOR INBOARD HORIZONTAL
Date/Time: 01=-APR-S3 16:55:02 Amplitude Units: IN/SEC PK
PEAK FREQUENCY PEAK ORDER PEAK FREQUENCY PEAK ORDER
NO. (Hz) VALUE VALUE NO. (Hz) VALUE VALUE
1 29.49 .0067 1.00 13 391.53 .0010 13:32
2 58.97 .0112 2.01 14 403.43 .0014 13.72
3 88.47 .0019 3.01 15 412.82 .0015 14.04
4 119.94 .0081 4.08 16 442.38 .0010 15.99%
5 147.67 .0008 5.02 17 471.84 .0028 16.05
6 206.51 .0016 7.03 18 484,28 «0017 16,47
7 239.90 .0015 8.16 19 560.31 .0008 19.06
8 294 .89 . 0015 10.03 20 619.28 .0008 21.07
9 324.16 .0024 11.03 21 648.76 .0010 ae+07
10 353.83 .0018 12.04 22 678.22 .0008 23:087
11 359.82 .0044 12.24 23 707.74 .0023 24.08
12 383.23 .0024 13.04 24 726.36 .0013 24.71
TOTAL MAG SUBSYNCHRONOUS SYNCHRONOUS NONSYNCHRONOUS
.0184 0022 / 2% .0147 [/ 64% .0107 / 34%

Fl/Enter=Accept F2=Paging is OFF F7=Title F9=Copy Esc=Quit



CHRG ~ CHARG, PUMP B
FINAL-BI -€R MOTOR INBOARD AX1AL

9.829

9.816

e.a12

PK VELOCITY IN IN/SEC

Machine:
Meas. Point:
Date/Time:
PEAK FREQUENCY
NO. (Hz)
& 29.47
2 59.00
3 85.54
4 88.48
5 119.93
& 147.66
7 176.93
8 193.53
9 206.42
10 240.18
11 324.26
12 353.88
TOTAL MAC
0206

Fl/Enter=Accept

119.9

SPECTRUM DISPLAY
21-APR-93 161953

PK = 8206
4 LOAD = 190.9
RPM = 1764,
KPS = 29,40

AN =L TN :
200 4ve 600 800 1000 DRGE: 1 ag)
FREQUENCY TN HZ GPECT D043

LIST OF SPECTRAL PEAKS
L L

(CHRG) CHARG. PUMP B

Final-Bl1 =6A -=> MOTOR INBOARD AXIAL

01~-APR=93 16:55:28 Amplitude Units: 1IN/SEC PK
PEAK ORDER PEAK FREQUENCY PEAK ORDER
VALUE VALUE NO. (Hz) VALUE VALUE
.0049 1.00 13 359.82 .0021 12.24
.0028 2,01 14 383,23 .0008 13.04
.0007 2.91 19 471.84 .0038 16.05
.001€ 3.01 16 484.30 .0008 16.48
0150 4.08 17 530.82 0022 18.06
.0013 5.02 18 564.89 .0012 19.22
.0024 6.02 19 589.80 .0010 20,06
.0008 6.58 20 619.34 .0009 21.07
.0035 7.02 21 648.83 .0015 22.07
.0009 8.17 22 6€78.24 . 0011 23.07
.0010 11,03 23 707.78 .0053 24.08
.0007 12.04 24 726.39 .0015 24,71

SUBSYNCHRONOUS SYNCHRONOUS NONSYNCHRONOUS
.0074 / 13% .0108 / 28% .0159 / 59% |

F2=Paging is OFF F7=Title F9=Copy Esc=Quit



9.016

CHARG,

CHRG - PUMP B
FINGL-BY -7V GEARBOA INPUT VERTICAL

9.012

PX VELOCITY N IN/SEC

Machine:
Meas. Point:
Date/Time:

PEAK FREQUENCY
NO. (Hz)

|

2

3 161.33
4 206.47
5 235.81
6 242.08
7 323.46
8 353.87
2 471.71
10 484 .38
1% 678.31
12 707 .69

TOTAL MAG
.0270
Fl/Enter=Accept

SPECTRUM DISPLAY
B1-APR-93 15156

PK = 0270
~ LOAD = 104,90
a RPM = 1768,

RPS = 29.46

¢ 353.9

FREQ!  39.00

e 00980

LIST OF SPECTRAL PEAKS
R e

(CHRG) CHARG. PUMP B

Final-B1 =7V -~> GEARBOX INPUT VERTICAL
01~APR~93 16:56:02 Amplitude Units: IJN/S
PEAK ORDER PEAK FREQUENCY PEAK
VALUE VALUE NO. (Hz) VALUE
. 0057 1.00 13 726.30 .0037
.0034 2.00 14 796.02 .0026
.0032 5.48 15 855.44 0021
.0060 7.01 16 968.45 0026
0024 8.00 17 1452.58 0043
0035 8.22 iB 1680.86 .0030
.D063 10.98 15 17756.37 0044
0119 14.01 20 1828.22 0025
. 0028 16.01 21 1856.56 .0039
.0035 16.44 22 1887.39 .0031
.0046 23.02 23 1936.66 .0026
.0106 24.02 24 1946.22 .0034
SUBSYNCHRONOUS SYNCHRONOUS NONSYNCHR
.0018 / 0% 0235 / 76% .0132
F2=Paging is OFF F7=Title F9=Copy

EC PK

ORDER
VALUE

ONOUS
/ 24%
Esc=Quit



CHRG -~ CHARG, PUMP B
0000 FIML-BI -8M _GEARBOX INPUT HORIZONTAL
i ! SPECTRUM DISPLAY
B1-APR-93 16196
e.016 g g LoaD = 180.0
o 2 - RPM = 1768,
& RPS = 29,46
z
= B.e12
&
£
W 9.008
sl
¥
t 8,004
. FREQ: 38,90
1608 2000  oppe: 1,018
SPECH 208
LIST OF SPE’ "RAL PEAKS
kbR d bk hrhdohh
Machine: {CHRG) CHARG. PUMP B
Meas. Point: Final-Bl -8H -=> GEARBOX INPUT HORIZONTAL
Date/Time: 01-APR~93 16:56:18 Amplitude Units: IN/SEC PK
PEAK FREQUENCY PEAK ORDER PEAK FREQUENCY PEAK ORDER
NO. (Hz) VALUE VALUE NO. (Hz) VALUE VALUE
1 29.48 .0N29 1.00 13 484,34 . 0055 16.44
2 58.87 .0035 2,00 14 678.35 .0026 23.02
3 80.72 0112 2.74 13 T .0141 24.02
4 146.99 .0040 4.99 16 726,21 . 0056 24.65
5 206.45 .0037 7093 17 1415.58 .0034 48.04
6 353.79 .0084 12.01 18 1452.74 .0142 49.30
7 360.16 .0046 i N & 19 1504.26 .0029 51.05
8 383.47 0033 13.01 20 1533.34 .003° 52.04
9 403.33 .0029 13.69 21 1563.23 .0034 53.05
10 413.00 .0030 14.02 22 1621.72 .0029 55.04
i1 441.93 .0028 15.00 13 1651.27 .0024 56.04
12 471,73 .0075 16.01 24 1856.45 .0028 63.01
TOTAL MAG SUBSYNCHRONOUS SYNCHRONOUS NONSYNCHRONOUS
.0340 .0089 / 7% .0234 / 47% .0230 [/ 46%
Fi/Enter=Accept F2=Paging is OFF F7=Title F9=Copy Esc=Quit



=~ CHARG, PUMWP B

CHRG .
FINAL-B1 =94 GEARBOX INPUT AXIAL

o.12 1y

e.18

9.04

PK VELOCITY IN IN/SEC

Machipe:
Meas. Point.
Date/Time:

PEAK FREQUENCY
NO. (Hz)

1

2

3

! 161.40
3 206.38
6 242.02
7 323.16
8 353.80
9 619.17
10 649.52
il 678.39
12 707.69

TOTAL MAG
.1054
Fl/Enter=Accept

i
FREQUENCY IN HZ

1280 1600

ee00  Gacdl

ORDR !

(> S

LIST OF SPECTRAL PEAKS
R

(CHRG) CHARG. PUMP B

‘inal-Bl1 =-9A -
t 32 OP-03 16:56:34
F AN ORDER
VALUE VALUE
.0138 1.00
.0124 2.00
. 0051 4.01
. 0093 5.48
+D131 7.00
0046 8.21
0067 10.97
.0068 1201
.0048 21,01
0067 22.04
.0182 23.02
.0790 24.02
SUBSYNCHRCNOUS
.0040 / 0%
F2=Paging is OFF

SPECTRUM DISPLAY
B1-APR-93 16196

PK = 1054
LORD = 10@.9
RPM = 1768,
RPS = 29.46

ate
#1347

GEARBOX INPUT AXIAL

Amplitude Units:

PEAK FREQUENCY PEAK

———— - —-—————

NO. (Hz)
13 726.39
14 737.11
15 766.59
16 796.23
17 855.14
18 1149.84
19 1452.81
20 1533.30
21 1798.90
22 1828.64
23 1856.60
24 1936.94
SYNCHRONOUS
0927 / 77%
F7=Title

IN/SEC PK

ORDER
VALUE VALUE
.0395 24.65
.0142 25.02
.0223 26.02
.0163 27.02
.0053 29,02
.0043 39.02
.0166 49.31
0065 52.04
.0058 61.05
. 0055 62.06
.0069 63.01
.0090 65.74

NONSYNCHRONOUS

.0500 / 22%

F9=Copy Esc=Quit



~ CHARG

CHRG . PUNP B
FINAL-BI -18V _ GEARBOX OIL P/P VERTICAL

0.920 1y

8.e16 |

8e.7

n.812

PK VELOCITY IN IN-SEC

Machine:
Meas. Point:
Date/Time:
PEAK FREQUENCY
NO. (Hz)
. 29.46
2 59.11
3 80.71
4 161.49
5 206.51
6 241.99
F . 323.41
8 353.87
9 403.60
10 471.90
11 484.17
12 T0%.:.77
TOTAL MAG
.0327

¥l1/Enter=Accept

) 787.8

@1-APR-93
PK =

1937.

LIST OF SPECTRAL PEAKS
R e

(CHRG) CHARG. PUMP B
Final-Bl ~-10V ==>
01-APR-93 16:856: 56

PEAK ORDER
VALUE VALUE
.0047 1.00
0046 2.01
.0143 2.74
.0089 5.48
. 0067 7.01
.0050 8.21
.0034 10.98
.0049 12.01
.0032 13.70
.0048 16.02
.0033 16.43
.008s 24,02
SUBSYNCHRONOUS
.0058 / 3%

F2=Paging is OFF

SPECTRUM DISPLAY
16156

@327
LORD = 16@.0@
RPM = 1768,
RPS = 29.46

GEARBOX CIL P/P VERTICAL
Amplitude Units: IN/SEC

PEAK FREQUENCY PEAK

NO. (Hz)
13 726.37
14 766.83
15 807.09
16 1327 .45
17 1533.50
18 1680.99
19 1710.44
20 1798.87
21 1856.57
22 1886.97
23 1937.07
24 1946.25
SYNCHRONOUS
.0216 / 44%
F7=Title

PK
ORDER
VALUE VALUE
.0038 24.65
.0049 26.03
.0031 27:39
.0029 45.04
.0031 52.05
0036 57.05
.0045 58.05
.0035 61.05
.0030 63.01
. 0037 64.04
. 0112 65.74
.0043 66.05
NONSYNCHRONOUS
.0238 / 53%
F9=Copy Esc=Quit



CHRG ~ THARG. PUMP

B
GEARBOX OIL P/P HORIZOMTAL

FINGL-Bi -
L SPECTRUM DISPLAY
B1-aPR~93 16:57
e.824 |, CoaD = 160.9
@ i RPM = 1768,
g RPS = 29,46
= p.018 | : 3
E i - ° ¢ }
£ Ry B
= e.012 H 4
g
B 0.806
. i 38,00
@ w0 000 iz0 1600 2000 oRim:  LUals
LIST OF SPECTRAL PEAKS
oo e ke ok ke ek ok ok o e e ok e ke ke ok ok ok ok b
Machine: {CHRG) CHARG. PUMP B
Meas. Point: Final-Bl =-11H =--> GEARBOX OIL P/P HORIZONTAL
Date/Time: 01~APR~93 16:57:10 Arplitude Tinits: IN/SEC PK
PEAK FREQUENCY PEAK ORDER PEAK FREQUENCY PEAK ORDER
NO. (Hz) VALUE VALUE NO. (Hz) VALUE VALUE
1 80.71 0215 2.74 33 678.13 . 0042 23.02
2 161 .27 0040 5.47 14 707.61 .0126 24.02
3 176.63 .0034 5.99 15 726.34 .0051 24.65
~ 206.34 0038 7.00 16 1149.98 .0033 39.03
5 323.98 .0035 11.00 17 1452.72 .0144 49.30
6 353.82 .0145 12.01 18 1533.61 .0033 52.05
7 359. 48 .0043 12.20 19 1562.86 . 0033 53.04
8 383.04 .0033 13.00 20 1613.78 .0032 54.77
9 4023.47 .0038 13.69 21 1694.75 .0036 57.52
10 413.905 .0056 14.02 22 1775.53 .0049 60.26
13 471.80 . 0069 16.01 23 1856.54 .0037 63.01
12 484.23 .0116 16.43 24 1936.71 .0047 65.73
TOTAL MAG SUBSYNCHRONOUS SYNCHRONOUS NONSYNCHRONOUS
.0433 .00B4 / 4% .0266 / 38% .0331 / 58%
Fl/Enter=Accept F2=Paging is OFF F7=Title F9=Copy Esc=Quit



- CHARG

CHIRG . PUMP §
FINAL-Bl _-124 _ GEARBOX OIL P/P @xlaL

.o SPECTRUM DISPLAY
@1-APR-93 16157
. " PK = 0890
: . o
g e.es RPS = 29,46
z
z .04 )
E o6 »
- 9,89
8 g o
g Y o : v
¢ .02 z §
2.91 r
3 'L ﬁ.l;.:l..l'.ls..n.' e aAdAL | —— ..
i N
. W e tne S T omies st
LIST OF SPECTRAL PEAKS
gk e ok gk o ok ok ok ok ok ok ok ok ok ok ok ok ok
Machine: (CHRG) CHARG. PUMP B
Meas. Point: Final-Bl =-12A =--> GEARBOX OIL P/P AXIAL
Date/Time: 01-APR-93 16:57:28 Amplitude Units: IN/SEC PK
PEAK FREQUENCY PEAK ORDER PEAK FREQUENCY PEAK ORDER
NO. (Hz) VALUE VALUE NO. (Hz) VALUE VALUE
4 29.47 . 0089 1.00 13 484.27 .0152 16.44
2 59.13 + 0093 2.01 14 530.69 .0064 18.01
3 80.72 .0088 2.74 15 564.69 .0043 19.17
4 161.40 .0120 5.48 16 619.52 .C060 21.03
5 206.35 .0169 7.00 17 649,39 .0062 22.04
6 235,79 .0058 8.00 2.8 678.31 .0158 23.02
7 242.35 0053 8.22 19 707.74 .0510 24.02
8 265.38 .0047 9.01 20 726.33 .0173 24.65
9 323,861 .0079 10.98 21 737.24 .0080 29%.02
10 353.86 . 0279 12+0% 22 766.50 . 0071 26.01
13 412.70 .0064 14.01 23 1452.84 .0188 49.31
12 471.71 .0127 16.01 24 1680.93 .0060 57.05
TOTAL MAG SUBSYNCHRONOUS SYNCHRONOUS NONSYNCHRONOUS
.0890 .0400 / 20% .0697 / 61% .0384 / 19%
Fl1/Enter=Accept F2=Paging is OFF F7=Title F9=Copy Esc=Quit



CHRG - CHARG. PUMP B
lﬂm-ll ~13v __GEARBOX OUTPUT VERTICAL

4.5 SPECTRUM DISPLAY
01-aPR-93 16158
0.030 PK = .0499
> LOAD = 100.0
) RPM = 4842,
g o RPS = 89,69
z
. 8.018
B
g 8.212
F.d
9. 006
. FREQ! 90,00
FREGUENCY IH 12 Bic .0ty
LIST OF SPECTRAL PEAKS
s e e ok e ok o e e e ok o o ok ok ok
Machine: (CHRG) CHARG. PUMP B
Meas. Point: Final-Bl -13V =--> GEARBOX OUTPUT VERTICAL
Date/Time: 01-APR-93 16:58:08 Amplitude Units: IN/SEC PK
PEAK FREQUENCY PEAK ORDER PEAK FREQUENCY PEAK ORDER
NO. (Hz) VALUE VALUE NO. (Hz) VALUE VALUE
1 29.48 .0039 . &7 13 484.28 .0093 6.00
2 58.79 .0046 " 4 14 707.61 .0095 b
3 80.69 .0162 1.00 15 726.25 .0048 9,00
4 161.45 0075 2.00 16 766.73 .0042 9.50
5 206,36 .0079 2.56 17 1129.96 .0038 14.00
6 241.78 .0037 3.00 18 1415.29 .0030 17.54
7 323,43 .0090 4.00 19 1452.60 .0160 18.00
8 353.86 .0276 4.39 20 1533.33 .0043 19.00
9 403.67 .0054 5.00 21 1563.08 .0029 19.37
10 412.76 .0082 Dl 22 1886.83 0029 23.38
11 442.20 0026 5.48 23 1936.71 .0070 24.00
12 471.78 .0148 5.85 24 1946.10 .0036 24.12
TOTAL MAG SUBSYNCHRONOUS SYNCHRONOQUS NONSYNCHRONOUS
. 0499 .0065 / 2% .0305 [/ 37% .0390 / 61%

Fl1/Enter=Accept F2=Paging is OFF F7=Title F9=Copy Esc=Quit



FINAL-BI  ~14H GEARBOX OUTPUT HORIZONTAL
.09 11 o [ SPECTRUM DISPLAY
01-APR-93 16158
~n
0.024 |~ 5 LoaD + 100.0
RPM = 1768,
g i RPS = 29,46
- 9.018 |
5
z ~
g o.02 - g
¥ 3
£ o006 ]
o AR ' FREG! 89,00
9 Ry ke 00 % w22
LIST OF SPECTRAL PEAKS
hkhkhhk ok hhhddhh ik
Machine: {CHRG) CHARG. PUMP B
Meas. Point: Final-Bl ~14H =~-> GEARBOX OUTPUT HORIZONTAL
Date/Time: 01-APR-93 16:58:34 Amplitude Units: IN/SEC PK
PEAK FREQUENCY PEAK ORDER PEAK FREQUENCY PEAK ORDER
NO. (Hz) VALUE VALUE NO. (Hz) VALUE VALUE
1 80.70 .0219 2.74 13 678.06 .0054 23,01
2 161,32 .0039 5.48 14 707.67 <0229 24.02
3 206.41 0035 3 38 1% 726.11 .0070 24.64
4 323.80 .0038 10.99 16 736.83 .0036 25,01
5 353,73 .0114 12.01 17 1371.71 .0035 46.55
6 359.61 .0035 12.20 i8 1452.47 .0090 49.30
7 383.35 .0033 13.01 19 1533.14 .0054 52.03
8 403.56 .,0032 13.70 20 1562.50 .0040 $3.03
9 412.82 ,0038 14.01 21 1592.10 .0031 54.03
10 471.63 .0071 16.01 22 1710.03 .0053 58.04
ik 484.13 . 0081 16.43 a3 1739.47 .0035 59.04
12 619.03 .0030 21.01 24 1769.02 .0036 60.04
TOTAL MAG SUBSYNCHRONOQUS SYNCHRONOUS . ~-WSYNCHRONOUS
.0438 .008% / 4% .0314 / 52% .0293 / 45%
Fl/Enter=Accept F2=Paging is OFF F7=Title F9=Copy Esc=Quit



CHRG - CHARG. PUMP B
FINAL-BI _-1%A  GEARBOX OUTPUT AXIAL

b SPECTRUM DISPLAY
91-APR-93 16158
0.0% PK = L8770
o LOAD = 100.0
; : B
g 0.84 g
z
. e
g -
g a.o:z1
¥
0.01 |
a
FREQ: 60,99
FREQUENCY TN WZ et St
LIST OF SPECTRAL PEAKS
bk h bk hdkdhhhdhhhhdhi
Machine: (CHRG) CHARG. PUMP B
Meas. Point: Final~-Bl1 -15A =-> GEARBOX OUTPUT AXIAL
Date/Time: 01-APR~93 16:58:56 Amplitude Units: IN/SEC PK
PEAK FREQUENCY PEAK ORDER PEAK FREQUENCY PEAK ORDER
NO. (Hz) VALUE VALUE NO. (Hz) VALUE VALUE
1 29,51 .0111 1.00 13 678.05 + 0163 23.01
2 58.98 + 0112 2.00 14 707.62 .0395 24.02
3 80.75 .0102 2.74 15 726.19 .0210 24.65
4 161.358 +0135 5.48 16 737,00 .0081 25.01
5 206.31 .0176 7.00 17 766.58 .0063 26.02
6 353.71 .0076 12.00 18 796.01 . 0065 27,08
7 471.60 .0089 16.01 19 1452.66 0277 49,30
8 484.10 .0167 16.43 20 1473.81 L0060 50.02
9 530.41 .0054 18.00 21 1532.97 .0122 52.03
10 589.56 0063 20.01 22 1592.06 .0052 54,03
i1 619.18 .0108 21:01 23 1613.60 .0081 54.76
12 648.09 0117 22.00 24 1855.99 . 0066 62.99
TOTAL MAG SUBSYNCHRONOUS SYNCHRONOUS NONSYNCHRONOQUS
.0770 .0023 / 0% .0605 / 62% .0476 / 38%

Fl/Enter=Accept F2=Paging is OFF F7=Title F9=Copy Esc=Quit



CHRG ~ CHARG ~UMP B
FINAL-BL ~16v __PuUNW IMBD VERTICAL

PK VELOCITY IN IN/SEC

161.3

Machine:
Meas. Point:
Date/Time:

PEAK FREQUENCY
NO. (Hz)
1 80.71
146.89
3 161.34
B 176.70
5 205,94
6 213.55
7 223.36
8 231.00
9 242.33
10 322.92
11 403.54
12 471.53

TOTAL MAG
.1288
Fl/Enter=Accept

SPECTRUM DISPLAY
B1-APR-93 161959

2.9

¥ H "
1600 2000 hepa: 99,99

400 800 1208
FREQUENCY IN M2 SPECH L1882

LIST OF SPECTRAL PEAKS
o e gk ok ok vk e ok e ke ok ok ok ok ek ok ek ok ok

(CHRG) CHARG. PUMP B

Final-Bl1 ~16V =-> PUMP INBD VERTICAL

01~-APR-93 16:59:14 Amplitude Units: IN/SEC PK
PEAK ORDER PEAK FREQUENCY PEAK ORDER
VALUE VALUE NO. (Hz) VALUE VALUE
.1073 1.00 13 484.33 .0106 6,02
.0097 1.83 14 645.70 .0062 8.02
0305 2,00 15 726.37 .0076 2.03
.0070 2.20 16 78%9.19 .0043 9.81
.0082 2.56 17 806.98 0272 10.03
.0051 2.65 18 1371.82 .0058 17.08
.0067 2.78 19 1452.57 .0134 18.05
.0088 2.87 20 1833.37 .0041 19.05
.0191 3:01 21 1900.85 .0050 23.62
.02€6 4.01 22 1908.53 .0046 23.72
.0083 5.01 23 1929.03 .0048 23.97
. 0055 5.886 24 1936.74 0133 24.07

SUBSYNCHRONOQUS SYNCHRONOUS NONSYNCHRONOUS
.0036 / 0% .1208 / 88% .0447 / 12%

F2=Paging is OFF F7=Title F9=Copy Esc=Quit .



N A Mg

CHRG - CHARG. PUMP B
0,30 oyt INAL-BI _~17H _PUNP INBD WORIZONTAL
' T SPECTRUM DISPLAY
@i-aPR-93 16159
.20 | | Coan'= ige.e
- : RPM = 4829,
g 2 RFS = 80,47
= 0.8
s
3
= a.12
¥
& ®
.06 om .
LEEL 5
e uﬂw gl it
0 400 rm o ix%“uz 1608 = gc”é: :m
LIST OF SPECTRAL PEAKS
okt e ke ok ok ok e ok ke ok ok ok ok ok b kR ok ok
Machine: (CHRG) CHARG. PUMP B
Meas. Point: Final-Bl =~17H =-> PUMP INBD HORIZONTAL
Date/Time: 01~APR~93 16:59:30 Amplitude Units: IN/SEC PK
PEAK FREQUENCY PEAK ORDER PEAK FREQUENCY PEAK ORDER
NO. (Hz) VALUE VALUE NO. (Hz) VALUE VALUE
1 80.71 .2088 1.00 13 1371.91 .0208 17:09%
2 136.13 .00869 1.69 14 1452.54 .0168 18.05
3 146.74 .0242 1.82 15 1533.23 .0185 19.05
- 161.19 .0072 2.00 16 1843.87 .0110 22,91
5 176.73 0064 2.20 37 1853.13 .0085 23.03
6 188.52 . 0060 2.34 18 1861.50 .0069 23.13
7 206.15 . 0089 2.56 19 1869.25 .0083 23:23
8 242.06 .0207 3.0 20 1896.33 .0070 23.56
9 322.84 0292 4,01 21 1905.86 .0067 23.68
10 403.61 .0092 5.02 22 1913.65 .0064 23.78
13 484.11 .0103 6.02 23 1936.59 .0116 24.06
12 807.15 .0061 10.03 24 1956.04 .0068 24.31
TOTAL MAG SUBSYNCHRONOUS SYNCHRONOUS NONSYNCHRONOUS
2255 .0281 / 2% .2138 / 90% .0661 / 9%
Fl/Enter=Accept F2=Paging is OFF F7=Title F9=Copy Esc=Quit



Fl1/Enter=Accept

1
8.08 | n
¢ 13
-
= 9,06
E
2
o 004
N
¥l
s.02)|%
Machine:
Meas. Point:
Date/Time:
PEAK FREQUENCY
NO. (Hz)
1 80.71
2 146.75
3 161.69
4 176.90
8 242.21
6 322.79
7 403.73
8 484.13
9 726.63
10 806.65
i 886.62
12 1371.92
TOTAL MAG
«313132

SPECTRUM DISPLAY
B1-APR-93 16139

1132

1680 2000 0
.85817

FREG:
ORDR:

860 1209
FREQUENCY 1IN M2 SPEC!

LIST OF SPECTRAL PEAKS
hohkkkk ko k ek hk ok hkhkk*

(CHRG) CHARG. PUMP B

Final-Bl =~18A =--> PUMP INBD AXIAL
01-APR-93 16:59:48 Amplitude Units: IN/SEC PK
PEAK ORDER PEAK FREQUENCY PEAK ORDER
VALUE VALUE NO. (Hz) VALUE VALUE
0719 1.00 13 1452.69 0469 18.05
.0088 1.82 14 1533.31 0227 19.05
.0233 2.01 15 1604.10 . 0051 19,93
0058 2.20 16 1614.57 .0156 20.06
. 0063 3401 17 1628.54 .0056 20,24
.0134 4.01 18 1636.14 .0094 20,33
.0063 5.02 19 1654.20 0063 20.56
+ 0113 6.02 20 1663.30 . 0060 20.67
.0051 9.03 21 1671.44 .0072 20.77
.0086 10.02 22 1738.75 .0051 21.61
.0066 11.02 23 1776.04 .0053 22.07
0275 17.05 24 1936.90 .0118 24.07
SUBSYNCHRONOUS SYNCHRONOQUS NONSYNCHRONOUS
.0140 / 2% .0855 / 57% .0729 / 41%
F2=Paging is OFF F7=Title F9=Copy Esc=Quit



CHRG - CHARG. PUMP B
FINAL=B1 _=1%v  PUMP OUTBOGRD VERTIC i
T -

e.18 SPECTRUM DISPLAY
Q1-APR-93 17109
~N
.08 | § LoAD > ié%?i
RPM = 4829,
§ RPS = 80,47
z
E
2
v
¥
FREQ! 80,80
. W ooy e e e S § o
LIST OF SPECTRAL PEAKS
kR hh A AR Ak ok hkkdhhi
Machine: (CHRG) CHARG. PUMP B
Meas. Point: Final-Bl <19V -~> PUMP OUTBOARD VERTICAL
Date/Time: 01~APR-93 17:00:10 Amplitude Units: IN/SEC PK
PEAK FREQUENCY PEAK ORDER PEAK FREQUENCY PEAK ORDER
NO. (Hz) VALUE VALUE NO. (Hz) VALUE VALUE
1 29.55 .0067 s 37 13 220.25 .0036 2.74
2 59.01 .0045 <73 14 242413 .0108 3,01
3 65.91 .0042 .82 15 294 .05 .0049 3.65
4 80.67 .0790 1.00 16 308,26 .0037 3.83
] 88.49 .0434 1,10 17 322.92 .0138 4.01
6 116,94 . 0085 1.45 18 471.67 L0067 5.86
7 126,17 ,0048 1.87 19 484 .26 0286 6.02
8 131.95 .0174 1.64 20 616.65 .0038 7.66
9 146.76 0421 1.82 21 646.19 .0038 8.03
10 161.36 <0577 2.01 22 806.80 .0035% 10.03
11 176.83 .0101 2.20 23 1452.60 .0193 18.05
12 205,85 .0056 2.56 24 1938.42 .0042 24.09
TOTAL MAG SUBSYNCHRONOUS SYNCHRONOUS NONSYNCHRONOUS
.1282 «0302 S 1% .1034 [/ 65% L0750 / 34%

Fl/Enter=Accept F2=Paging is OFF F7=Title F9=Copy Esc=Quit



y m—cm.;\nn
_FINAL-B1  ~2OM PUMP OUTBOARD MORIZONTAL

S. 14 SPECTRUM DISPLAY
01-APR-93 17100
e.12 LN PK = L1367
. LOAD = 108,@
tg 0.10 % RPS = 86.47
; 0.08 | |
E 3
S 9.06
g N
¥ el |¥ - |
¥ ~3 1
8.02 -
ot FREQ: 80
@ wo e 1200 1600 2000 kb m’g
LIST OF SPECTRAL PEAKS
kb kb kbbbt
Machine: (CHRG) CHARG. PUMP B
Meas. Point: Final-=Bl «20H ==> PUMP OUTBOARD HORIZONTAL
Date/Time: 01-APR~-93 17:00:22 Amplitude Units: IN/SEC PK
PEAK FREQUENCY PEAK ORDER PEAK FREQUENCY PEAK ORDER
NO. (Hz) VALUE VALUE NO. (Hz) VALUE VALUE
1 80.69 .1034 1.00 13 3832.77 . 0042 4.01
2 100.94 .D045 1.25 14 388.29 .0030 4.82
3 110.33 .0129 .37 15 484.09 .0228 6.02
4 123.98 .0035 1.54 16 498.64 .0033 6.20
5 131.80 .0056 1.64 17 558.66 .0030 6.94
6 138.64 .0048 e Tl 18 601.79 .0037 7 .48
7 146.68 .0345% 1,82 19 616.51 .0045 7.66
8 161.40 0667 2.01 20 645.72 .0081 8.02
9 176.52 .0056 2.19 21 726.40 .0044 9.03
10 205.55 .0035 S+ 9D 22 807.04 .0068 10.03
13 242.04 .0105 3401 23 1452.52 .0102 18.05
12 307.97 .0034 J.83 24 1533.,29 .0104 19.05
TOTAL MAG SUBSYNCHRONOUS SYNCHRONOUS NONSYNCHRONQUS
+ 1367 .0185 / 2% .1258 / 85% .0503 / 14%

Fl1/Enter=Accept F2=Paging is OFF F7=Title F9=Copy Esc=Quit



=~ CHARG. PUMP B

CHRG
FiNaL-Bi -2la  PUMP OUTBOARD AxX1AL

2.12

0.08 |

9.04

PK VELOCITY IN IN“SEC

Machine:
Meas. Point:
Date/Time:

PEAK FREQUENCY
NO. (Hz

88.44
146.71
161.42
168.88
176.97
206.21
236,13
242.16
322.38
11 412.94
12 471.56

-
OWB-JdOUI & W

TOTAL MAG
.1021
Fl/Enter=Accept

484,90

1453,

01-APR-93

LIST OF SPECTRAL PEAKS
deokkkokkh ok ko ko kok ok ok okok ok ok ok

(CHRG) CHARG. PUMP B

Final=Bl =21A =-=>
01-APR-93 17:00:34
PEAK ORDER
VALUE VALUE
.0173 1.00
0097 1.10
.0048 1.82
.0213 2.01
0033 2.10
.0037 2.20
0050 2.56
0032 2.93
.0051 3.01
0057 4.01
.0039 5.13
. 0085 5,86
SUBSYNCHRONOUS
.0190 / 3%

F2=Paging is OFF

SPECTRUM DISPLAY

1710@

PK = 1821

PUMP OUTBOARD AXIAL

Amplitude Units:

PEAK FREQUENCY PEAK

NO. (Hz)
13 484,04
14 645.69
15 707.97
16 726.27
17 1452.64
18 1533.29
19 1886.13
20 1909.51
21 1928.43
22 1936.79
23 1946.32
24 1987.18

SYNCHRONOUS

.0516 / 26%

F7=Title

IN/SEC PK
ORDER
VALUE VALUE
., 0208 6.01
.010% 8.02
.0046 8.80
.0084 9.02
.0858 18.05
.0135 19.05
.0038 23.44
.0038 23.73
.0044 23.96
.0070 24.07
.0040 24.19
.0034 24.69
NONSYNCHRONOUS

.0860 / 71%

F9=Copy

Esc=Quit



g

CHRG - CHARG. PUME ¥
FINGL-BL -22v__ OIL PUMP VERTICAL

i SPECTRUM DISPLAY
21-APR-93 17100
PK » 8383
LOAD = 10@.8
0.3 . N RPM = 4829,
§ ! RPS = 88,47
z
.02
: be §
¢ |gd
t 2.81 e 4
‘ 1 89,00
@ %o e 1200 ice  ze0 gﬁ& et
LIST OF SPECTRAL PEAKS
hhkh kb kb kh ok khhhdhdn
Machine: (CHRG) CHARG, PUMP B
Meas. Foint: Final-Bl1 =22V ~--> OQIL PUMP VERTICAL
Date/Time: 01-APR-93 17:00:54 Amplitude Units: IN/SEC PK
PEAK FREQUENCY PEAK ORDER PEAK FREQUENCY PEAK ORDER
NO. (Hz) VALUE VALUE NO. (Hz) VALUE VALUE
1 80.69 L0272 1.00 13 242 .17 .0121 3.01
2 88.46 0117 3:30 14 249,40 0030 3.10
3 93.97 .0035 1:17 15 456,21 .0014 3.18
4 111.14 .0021 1.38 16 278.69 .0014 3.46
o 117:18 .00865 1.46 17 308.33 .0023 3.83
6 128.70 .0016 1.56 18 322.83 .0029 4,01
7 133.42 .0019 1.66 19 454.69 .0019 5:69
8 146.76 .0104 .82 20 483.95 .0031 65.01
9 161..39 .0096 2.01 21 498.93 .0022 6.20
10 205.51 .0018 2.88 22 148357 .0046 18.05
11 227.40 .0025 2.83 23 1761.17 . 0015 21.88
12 234:33 .0017 2.91 24 1774.39 .0020 22,05
TOTAL MAG SUBSYNCHRONOUS SYNCHRONOUS NONSYNCHRONOUS
.0383 .0028 / 1% .0316 / 68% .0213 / 31%
Fl1/Enter=Accept F2=Paging is OFF F7=Title F9=Copy Esc=Quit



CHRG ~ CHARG. PUMP B
_FINaL-Bl _-80H OIL PUMP HORIZONTAL

0.87 1y
e

9.05
@.04

B.03

PK VELOTITY IN INSEC

8.81

Machine:
Meas. Point:
Date/Time:
PEAK FREQUENCY
NO. (Hz)
1 80,64
2 111.53
2 116.48
4 131.78
5 146,68
6 161.44
7 176.35
8 293.49
9 322.83
10 353,03
11 383.07
12 390.82
TOTAL MAG
.0970
Fl/Enter=Accept

4 1453,

FREQUENCY IN HZ

FREQ:
ORDR

SPEC:

LIST OF SPECTRAL PEAKS
Khhkhkh ke kk ok ke khk &k

(CHRG) CHARG. PUMP B
Final=-Bl =23H ==>
01-APR-93 17:01320

PEAK ORDER
VALUE VALUE
0283 1.00
0063 .39
0050 1.45
.0071 1.64
.0289 1.82
.0198 2.01
.0045 2.19
.0055 3,65
0122 4.01
. 0049 4.39
. 0059 4.76
.0064 4.86
SUBSYNCHRONOUS

.0421 / 19%
F2=Paging is OFF

SrECTRUM DISPLAY
01-APR-93 17121

PK = 0970

oo
82711

OIL PUMP HORIZONTAL
Amplitude Units: IN/SEC

PEAK FREQUENCY PEAK

- - - - —— N ———

NO. (Hz)

13 403.96
14 416.32
15 471.54
16 484.32
17 615.97
18 630.83
19 645.56
20 806.95
21 1371.96
22 1452.54
23 1533.26
24 1936.58

SYNCHRONOUS

.0514 / 28%

F7=Title

PK
ORDER
VALUE VALUE
.0078 5.02
. 0066 917
.0061 5.86
+0181 6.02
. 0060 7.65
.0051 7.84
.0069 8.02
.0085 10.03
.0051 17.05
.0538 18.05
0225 19.0%8
.0094 24.06
NONSYNCHRONOUS
.0707 / 53%
F9=Copy Esc=Quit



PK VELOCITY IN IN-SEC

Machine:
Meas. Point:
Date/Time:

PEAK FREQUENCY
NO., (Hz)

1

2 88.50
3 146.71
4 161.41
5 176.44
6 206,25
7 308.15
8 322.94
9 471.57
10 484.30
11 568.71
12 616.45

TOTAL MAG
.1055%
Fi1/Enter=Accept

CHRG ~ CHARG, PUMP B

Fited Bl ~E4A O1L _PUMP AX1AL

£
I

LIST OF SPECTRAL PEAKS
dokkd ok ok ok kR ok ok ok ok ok

(CHRG) CHARG. PUMP B
Final=Bl =24A =~>
01-APR~-93 1710113134

PEAK ORDER
VALUE VALUE
. 0297 1.00
.0083 1.10
.0185 1.82
0316 2,01
0056 2.19
. 0040 2.56
.0040 3.83
. 0075 4.01
0080 5.86
.0313 6.02
. 0041 7.07
.0065 7.66
SUBSYNCHRONOUS

.0228 / 5%
F2=Paging is OFF

SPECTRUM DISPLAY
Q1-APR-93 17101

PK = 1095
LOAD = 199.9
RPM = 4829,
RPS = 80.47

OIL PUMP AXIAL

Amplitude Units:

PEAK FREQUENCY PEAK

NO. (Hz)
13 630.83
14 645.74
15 659.55
16 678.77
317 707.57
18 726,47
19 807.17
20 1371.87
21 1452.59
22 1533.31
23 1774.78
24 1936.66
SYNCHRONOUS
.0648 / 38%
F7=Title

IN/SEC PK
ORDER
VALUE VALUE
.0080 7.84
. 0096 8.02
0041 8.20
.0035 8.43
.0087 8.79
«0159 9.03
.0049 10.03
.0039 17.05
.0740 18,05
.0082 19.05
.0042 22.05
. 0067 24.07
NONSYNCHRONOUS
.0800 / 58%
F9=Copy Esc=Quit



-

CHRG - CHARG, PUMP B
FIMAL-B1 -~ GEARBOX IMLET AX1AL HIGH FREQ
.12 J_T!""m""' T SPECTRUM DISPLAY
@1-APR-93 17102
9.19 P = 1228
£ LOAD = 190.8
o RPM = 1768,
g o RPS = 29.46
;
% @.06 | 2
3 2.04 | L .
: i g
8.02 | )
’ ™ & FREQ! a
R P
LIST OF SPECTRAL PEAKS
oo e g ok ok kol ok ok ok ke ok ok ke ok e o o e
Machine: (CHRG) CHARG. PUMP B
Meas. Point: Final-Bl1 =25A «=> GEARBOX INLET AXIAL HIGH FREQ
Date/Time: 01~APR~93 17:02:06 Amplitude Units: IN/SEC PK
PEAK FREQUENCY PEAK ORDER PEAK FREQUENCY PEAK ORDER
NO. (Hz) VALUE VALUE NO. (Hz) VALUE VALUE
1 29.54 .0134 1.00 13 1855.83 .0084 62,99
2 59,24 4135 2.01 14 1936.67 ,0078 65,73
3 161.10 .0106 5.47 15 2096.09 .0104 Tia &
4 206.25 «+0333 7.00 16 2123.23 ., 0085 72.06
5 646.75 . 0099 21.95 17 2180.49 .0094 74,00
6 678.13 .0200 23.01 18 2624.12 .0112 89,06
7 707.68 .0821 24.02 19 2771.60 .0079 94.07
8 726,58 .0449 24.6¢6 20 2800.96 .0178 95,06
9 766.57 0213 26.02 21 2830.56 .0179 96.07
10 796.40 .0146 27 .03 22 2889.46 .0210 98.07
11 1452.64 .0160 49.30 23 2919,.09 ,0075 99.07
12 1532.96 . 0084 52.03 24 3066.40 .0247 104.07
TOTAL MAG SUBSYNCHRONOUS SYNCHRONOUS NONSYNCHRONOUS
«1228 Undefined / 0% .1144 / 87% .0384 / 10%

Fl/Enter=Accept F2=Paging is OFF F7=Title F9=Copy Esc=Quit



Fi ﬂ,aéfmﬁhﬁgm&grua
.. | I SPECTRUM DISPLAY
01-APR-93 171082
2.
: PK = 0887
2 LOAD = (98,8
8.06 | 5 RPM = 4829,
Q 3 RPS = 90,47
o
L .95
&
z 0.04
8 o.03 |
¢
¥ 8.82
8.01
@ i A, ol
L § FREQ: 14%0.0
e 200 ncouncy iz - e B
LIST OF SPECTRAL PEAKS
hhkh bk kb hk kA b hkhhdhohhdhn
Machine: (CHRG) CHARG. PUMP B
Meas. Point: Final-Bl =26V =~=-> PIPING HIGH FREQ
Date/Time: 01~APR~93 L7:02.38 Amplitude Units: 7' /SEC PK
PEAK FREQUENCY PEAK ORDER PEAK FREQUENCY ¥ AK ORDER
NO. (Hz) VALUE VALUE NO. (Hz) VALUE VALUE
1 1062.96 0012 13,21 13 2488.15 .0053 30.92
1160.19 .0018% 14.42 14 2613.39 . 0066 32.47
3 1242.45 .0021 15.44 15 2742.72 .0053 34,08
4 1377.41 0053 17.12 16 2907.85 .00%4 36.13
5 1452.61 .0548 18.05 17 2988.24 .0020 37:33
6 1611.01 0079 20.02 18 3088.79 ,0016 38.38
7 1710.99 .0109 21.36 19 3139.77 .0014 39.02
8 1810.04 .0096 22.49 20 3387.50 0012 42.09
9 1939.70 .0302 24.10 21 3871.91 .0030 48.11
10 2114.36 .0202 26,37 22 4134.01 .0013 51.37
11 2216.17 .0170 27.54 23 4214.05 .0015 53,36
12 sab0.51 .0190 29,33 24 4356.87 .0012 54.14
TOTAL MAG SUBSYNCHRONOUS SYNCHRONOUS NONSYNCHRONOUS
. 0857 Undefined / 0% Undefined / 0% Undefined / 0%
Fl/Enter: Accept F2=Paging is OFF F7=Title F9=Copy Esc=Quit



is

0.04[

PR VELOCITY In InSEC
®
—

AUXILTARY BUILDING
SPECTRA FROM MORE THAN ONE MACHINE

_uLu- ol nitiuid e

LhLLL“J 1 add

h‘ T ko i l

690 GPM-C2-16Y
B6-APR-93 28124

680 GPM-C2~16Y
06~-aPR-93 38103

668 GPM-C2-16V
PE-APR-93 87150

INITIAL-C2-16V
B6-APR-93  8%130

. 400 890 1200 1600 2000 Lgoal  J9.08
SPC4: . @a283

Machine:

LIST OF SPECTRAL PEAKS
R T T T T}

(CHRG) CHARG. PUMP C

Meas. Point: 690 GPM-C2-16V =-=-> PUMP INBD VERTICAL

Date/Time: 06-APR-93 08:24:30 Anplitude Units: IN/SEC PK
PEAK FREQUENCY PEAK ORDIR PEAK FREQUENCY PEAK ORDER
NO. (Hz) VALUE VALUE NO. (Hz) VALUE VALUE
1 80.72 .0028 1.00 13 311.57 . 0033 3.87
2 118.18 . 0039 1.47 14 484.43 .0070 6,02
3 148.15 .0039 1.84 15 646.30 0030 8.03
4 161.43 0207 2.01 16 726.48 .0031 9.03
5 188.73 . 0037 e s 17 789,03 0032 9.81
6 199.16 .0047 2.48 18 807.89 .0032 10.04
7 214.03 .0046 2.66 19 886.67 .0033 11.02
8 221.30 .0032 2:7% 20 968.70 0067 12.04
9 231.48 . 0055 2.88 21 1372.27 .0031 17.08%
10 241.41 .0050 3.00 22 1453.11 .0149 18.06
11 286.10 .0032 3.56 a3 1533.88 .0062 19.06
12 293.51 . 0051 3:65 24 1937.74 .N043 24.08
TOTAL MAG SUBSYNCHRONOUS SYNCHRONOUS NONSYNCHRONOQUS
.0382 L0041 " / 1% .0248 / 42% .0288 / 57%
Fl/Enter=Accept F2=Paging is OFF F7=Title F9=Copy Esc=Quit



AUXTLIARY BUILDING
SPECTRA FROM MORE THAN OME MACHINE

el

tix : T 690 GPM-C2~
PLOT

B6-GPR-93 98124

680 GPM-C2-~

PX VELOCITY In IN-SEC
=
Pt

o

LA

Machine:
Meas. Point:
Date/Time:
PEAK FREQUENCY
NO. (Hz)
1 80.75
2 126.25
3 136.11
4 146.84
5 161.47
6 168.90
7 176.54
8 183.77
9 206.35
10 228,15
11 233.54
12 242.25
TOTAL MAG
.0871
Fl/Enter=Accept

06-APR-93 08:24:44
PEAK ORDER
VALUE VALUE
.0293 1.00
.0039 1.57
.0058 1.69
.0132 1.82
.0594 2.01
.0048 2.10
.0069 2.19
0066 2.28
.0045 2.56
.0046 2.84
0050 2.90
.0198 3:01

SUBSYNCHRONOUS

.0178 / 4%

300 1208
FREQUENCY [N M2

F2=Paging is OFF

1600

-

LIST OF SPECTRAL PEAKS
ARKRA N KRR AR Nk R AR AR
(CHRG) CHARG. PUMP C
690 CPM-C2-17H

668 GPM-C2-
B6-PR-93 7158

17w

7MW

BE-aPR~-93  08:983

17M

INITIAL<C2-17H

PUMP INBD HORIZONTAL

Amplitude Units:

PEAK FREQUENCY PEAK

NO, (Hz)
13 323.26
14 403.75
15 484.25
16 645.96
17 708.03
18 807.26
19 968.75
20 1372.59
b S 1452.18
22 1533.98
23 1614.69
24 1937.72
SYNCHRONOQUS
0713 / 67%
F7=Title

IN/SEC PK
ORDER
VALUE VALUE
0043 4.02
.0042 5.02
+ 0122 6.02
.0068 8.03
,0038 8.80
, 0052 10.03
. 0085 12.04
.0080 17.06
.0299 18.06
+0113 19.06
.0043 20.07
.0037 24.08
NONSYNCHRONOUS
.0468 / 29%
F9=Copy Esc=Quit



_SPECTRA FROM MORE THAN OME MACHINE
-

AUXILTARY BUILDING

¢ vor Mllamntonnmman e mmmmamnna] S
b PLOT
s SPan
e 9,14
5 ],Jﬁ, 680 GPM-C2- 19V
> PES S 86-4PR-97 _ 081 @%
& ol
s
¥ liu.__ L I &‘.-ﬂ@!;ga-a”?QQ
INITIAL-C2-19v
3 B6-aPR-97 %138
» 0o 608 1200 1689 2000 patd: 7%
FREGUENCY [N M2 SPCas .04
LIST OF SPECTRAL PEAKS
AR E R RS R R R R R
Machine: (CHRG) CHARG. PUMP C
Meas. Point: 690 GPM-C2-19V =-=> PUMP OUTBD VERTICAL
Date/Time: 06-APR~93 08:22:34 Amplitude Units: IN/SEC PK
PEAK FREQUENCY PEAK ORDER PEAK FREQUENCY PEAK ORDER
NO. (Hz) VALUE VALUE NO. (Hz) VALUE VALUE
1 29.47 .0206 o & 13 176.55 0036 2:19
58.90 .0229 Sy 14 227.94 . 0053 2.83
3 66.00 0075 .82 15 231.45 0042 2.88
4 80.75 .0458 1,00 16 242.04 .0082 3.01
L] 88.137 .0123 1.310 17 293.60 0051 3.65
6 103.55 .0031 1.29 18 310.91 .0030 3.86
7 111.09 0044 1.38 19 484.51 +G183 6.02
8 118.01 .0528 1.47 20 S3l:31 0033 6.60
9 128.82 .0042 1.60 21 726.72 . 0050 2.03
10 138.58 .0043 1.72 22 1453.45 .0038 18.06
13 147.83 .0147 1.84 23 1534.16 0041 19.06
12 161.52 .0645 2+01 24 1938.05 . 0050 24.08
TOTAL MAG SUBSYNCHRONOUS SYNCHRONOQUS NONEYNCHRONOUS
.1064 0321 / 9% 0802 / 57% 0621 / 34%
Fl/Enter=Accept F2=Paging is OFF F7=Title F9=Copy Esc=Quit




AUXILIARY BUILDING
SPECTRS FROM MORE THAN ONE MACHINE

69@ GPH-C2-20W
- . B6-aPR-97 86122
T SPan
= 2.3
E I 688 GPM-C2-20W
> B6-APR-93 - 98103
2 al
g 668 GPM-C2-20M
¥ i B6-APR-93 07145
INIT 1AL ~C2-20H
86~APR-93 @%13@
? 00 30 1208 1600 2000 gﬁ;: ™
FREQUENCY 1IN WZ 41 .288
LIST OF SPECTRAL PEAKS
AR AR RR AR R R AR ARk ®
Machine: (CHRG) CHARG. PUMP C
Meas. Point: 690 GPM-C2-20H =~=-> PUMP OUTBOARD HORIZONTAL
Date/Time: 06-APR-913 08:22:51 Amplitude Units: IN/SEC PK
PEAK FREQUENCY PEAK ORDER PEAK FREQUENCY PEAK ORDER
NO. (Hz) VALUE VALUE NO. (Hz) VALUE VALUE
1 80.75 .2876 1.00 13 461.30 .0027 5.73
2 98.74 . 0049 1+43 14 471.38 .0051 5.86
3 104.34 .0077 1.30 i% 483.84 0137 6.01
4 118.15 .011¢9 1.47 16 631.29 .0035 7,88
5 133.89 . 0085 1.67 17 646.20 . 0026 8.03
6 147.14 23331 1.83 18 708.33 .0046 8.80
7 161.54 .04086 2.01 19 726,69 .0081 9.03
8 182.96 .0029 2,87 20 807.29 .0030 10.03
9 190.34 .0030 2v a7 21 968.88 .0035 12.04
10 242 .22 . 0097 383 22 1453.37 .0034 18.06
13 323.11 0038 4.02 23 1534.13 .0026 19.07
12 403.44 .0029 201 24 1937.82 .0034 24.08
TOTAL MAG SUBSYNCHRONOUS SYNCHRONOUS NONSYNCHRONOUS
.2930 .0121 / 0% .2904 [/ 98% .0369 / 2%

Fl/Enter=Accept F2=Paging is OFF F7=Title F9=Copy Esc=Quit



AUXILIARY BUILDING
SPECTRA FROM MORE THAN ONE MACHINE

hﬂiz | 203 I 690 GPM-C2-21A
§ ot B6-APR-93 88123
r SPaM
'; 8.030
;_ I A-LJ v ) | Secaproes. eies
i |
t 4 J _ALAI 14 Y “‘“‘ml‘grd’
l INITIAL-C2-21R
B6-APR-97 89131
e e 998 1200 1600 2000 %: e
FREQUENCY IN W2 4 . 30657
LIST OF SPECTRAL PEAKS
Wk ok ek ook ok ok R R kR kR ko
Machine: (CHRG) CHARG. PUMP C
Meas. Point: 690 GPM-C2-21A =--> PUMP OUTBOARD AXIAL
Date/Time: 06-APR-93 08:23:04 Amplitude Units: IN/SEC PK
PEAK FREQUENCY PEAK ORDER PEAK FREQUENCY PEAK ORDER
NO. (Hz) VALUE VALUE NO. (Hz) VALUE VALUE
1 29.50 .0092 37 13 441.80 .0028 5.49
58.98 .0080 s 743 14 458.81 .0029 5.70
3 80.72 .0070 1.00 15 471.54 .0050 5.86
4 88.55 .0034 1.10 16 484.21 .0149 6.02
5 117.99 .0138 1.47 17 646.42 .0050 8.03
6 147.12 .0036 1.83 18 707.98 .0081 8.80
7 161.47 0136 2.01 19 736.80 .0030 9.16
8 242.13 .0058 3.01 20 768.27 .0039 9.585
9 308.99 .0032 3.84 21 807.29 .0042 10.03
10 323.01 .0038 4.01 22 1453.28 .0079 18.06
28 426.59 .0027 5:30 23 1534.00 .0031 19.06
12 433.17 .0026 5.38 24 1937.74 .0026 24.08
TOTAL MAG SUBSYNCHRONOUS SYNCHRONOUS NONSYNCHRONOQUS
.0392 .0142 / 13% D233 S I5% .0282 / 52%

Fl/Enter=Accept F2=Paging is OFF F7=Title F9=Copy Esc=Quit



AUXILIARY BUILDING
SPECTRA FROM MORE THAN ONE MACHINE

M,KAJMJA\Jk_ 690 GPM-C2-26Y
¥ et a- s W6-0PR-33 88123
r  SPe
o 9.94
E _dA_JVJ\wuV‘ 680 GPM-C2-26V
& PE-APR-93 T 88183
8 )
¢ A M&M . 660 GPM-C2-26Y
4 - — 06-APR-93 871%0
INITIAL~C2-26V
-L-A - e S
1 000 2000 &ancvﬁﬂh =200 Lo ga: 18
LIST OF SPECTRAL PEAKS
IR R A R R R R R R R S R R R R R R
Machine: (CHRG) CHARG. PUMP C
Meas. Point: 690 GPM~C2-26V ==> PIPING HIGH FREQ
Date/Time: 06=-APR-93 08:23:28 Amplitude Units: IN/SEC PK
PEAK FREQUENCY PEAK ORDER PEAK FREQUENCY PEAK ORDER
NO. (Hz) VALUE VALUE NO. (Hz) VALUE VALUE
i 1372 .09 0031 17.0%5 13 2417.32 .0357 30.04
1452.98 0297 18.06 14 2541.02 .0071 34+:58
3 1532.95 .0027 19.05 15 2612.73 .0062 32.47
4 1608.45 0029 19.99 16 2662.66 .0045 33.09
5 1688.66 0076 20,99 17 2743.14 .0044 34.09
6 1809.01 . 0059 22.48 18 2833.01 +0035 35.21
7 1939.58 .0182 24.10 19 2909.10 0061 386.19%
8 2011.01 0156 24.99 20 2964 .85 .0034 36,85
a 2091.99 0218 26.00 21 3062.69 0038 38.06
10 2185.47 0144 27.16 22 3218.99 .0018 40.00
11 2259.18 .0283 28.08 23 3385.68 .0014 42.08
12 2342.55 .0224 29.11 24 3879.91 .0016 48.22
TOTAL MAG SUBSYNCHRONOUS SYNCHRONOUS NONSYNCHRONOUS
.0765 Undefined / 0% Undefined / 0% Undefined / 0%
Fl/Enter=Accept F2=Paging is OFF F7=Title F9=Copy Esc=Quit



CHRG = CHARG. PUMP C
INITIAL-CI-1Y _ MOTOR OUTBOARD VERTICAL
8.0 Y i SPECTRUM DISPLAY
PE-PR-93 95119
PK = 0080
LOAD = 180, 0
o 8,006 RPM = | 764,
A " RPS « 29.40
e |32 |
> 0.004 |
2 .
# ° 3
£ 2.902 | a é 4
v FREQ!  30.8@
YO deaie = ' g I8
LIST OF SPECTRAL PEAKS
LR R R R R SRS S L]
Machine: (CHRG) CHARG. PUMP C
Meas. Point: Initial-Cl-1V ==> MOTOR OUTBOARD VERTICAL
Date/Time: 06~APR-93 05:19:10 Amplitude Units: IN/SEC PK
PEAK FREQUENCY PEAK ORDER PEAK FREQUENCY PEAK ORDER
NO. (Hz) VALUE VALUE NO. (Hz) VALUE VALUE
1 5.64 .0008 +19 i3 359.77 .0014 s i g !
2 10.77 4.66E-04 i 14 413.05 .0009 14.05
3 29.851 . 0052 1,00 15 472.05 .0011 16.06
B 59.05 . 0006 281 16 480.14 3.47E~04 16,33
5 80.75 4.19E-04 2.75 17 484.50 .0014 16.48
6 89.03 0010 3.03 18 531.06 . 0009 18.086
7 119.93 .0041 4.08 19 569.77 3.61E-04 19.38
8 180.12 3,51E-04 6.13 20 619.58 3.56E-04 21.08
9 236.01 4.09E~-04 8.03 21 645.92 3.27E-04 21.97
10 239.78 3.99E-04 8.16 22 678.57 4.47E~-04 23.08
9 § 323.04 4.88E~04 10.99 23 708.09 .0022 24.09
12 354.04 .0012 12.04 24 807.40 4.,94E~04 27.46
TOTAL MAG SUBSYNCHRONOUS SYNCHRONOUS NONSYNCHRONQUS |
. 0080 .0011 / 2% .0059 / 54% . 0053 / 44% |
Fl/Enter=Accept F2=Paging is OFF F7=Title F9=Copy Esc=Quit




CHARG,

CHRG - PUNP C
INITIAL-CL-2W MOTOR OUTBOARD HORIZONTAL

e.ei@

9.008 |

P VELOCITY IN INSEC

Machine:
Meas. Point:
Date/Time:
PEAK FREQUENCY
NO. (Hz)
& 29.50
2 58.28
3 90.41
4 119.92
5 179.91
6 206.56
7 236.09
8 239.84
9 295.10
10 383:311
h 5 § 344.36
33 354.10
TOTAL MAG
«+013%
Fl/Enter=Accept

i19.9%

SPECTRUM DISPLRY
B6-APR~93 89119

PK = 9131
LOAD = 12@.90
RPM = [ 764,

359.8

200 400 600 %00 1000 oana 9%
FREQUENCY TN W2 SPECE .

LIST OF SPECTRAL PEAKS
I 2 R R R R R R R R R R R R R R R R}
(CHRG) CHARG. PUMP C
Initial-Cl1-2H =-> MOTOR OUTBOARD HORIZONTAL

06~APR-93 05:19:33 Amplitude Units: IN/SEC PK
PEAK ORDER PEAK FREQUENCY PEAK ORDER
VALUE VALUE NO. (Hz) VALUE VALUE
.0050 1.00 13 359.80 0070 12.24
.0016 1.98 14 383.48 .0006 13:08
.0007 3.08 19 472.06 3,92E~04 16.06
.0061 4.08 16 484.51 .0008 16.48
.0013 6.12 17 231.11 0006 18.07
. 0008 T B3 18 565.29 4.99E~04 19.23
.0008 8.03 19 590.16 4.04E~04 20,08
0026 8.16 20 619.58 4.63E~04 21.08
.0010 10.04 21 646.00 .0006 21.98
.0019 10.99 22 678.62 .0006 23.09
4.18E-04 13.71 23 708.13 .0021 24.09
. 0007 12.05 24 807.56 4.18E-04 27.47
SUBSYNCHRONOQUS SYNCHRONOUS NONSYNCHRONOUS
.0054 / 17% .0066 / 25% 0100 / 58%
F2=Paging is OFF F7=Title F9=Copy Esc=Quit



PX VELOCITY IN IN-SEC

CHRG - CHARG, PUMW C
IMITIAL-CL-3R MOTOR QUTBOARD axial

' SPECTRUM DISPLAY
06-APR-93 291 |9

P = 0084

” LoaD = 190,90

o . RPM = | 784,

- RPS = 29,40
. 39,90

200 a0 ) i ) ’ﬁﬁ

FREQUENCY IN W2 Sl et

LIST OF SPECTRAL PEAKS
R e T T T

Machine: {CHRG) CHARG. PUMP C
Meas. Point: Initial-Cl-3A -=> MOTOR OUTBOARD AXIAL
Date/Time: 06~APR~93 05:19:47 Amplitude Units: IN/SEC PK
PEAK FREQUENCY PEAK ORDER PEAK FREQUENCY PEAK ORDER
NO. (Hz) VALUE VALUE NO. (Hz) VALUE VALUE
1 29.50 c030 1.00 13 236.09 0005 8.03
2 59.07 Q005 2:01 14 239.73 3.02E~04 8.16
3 80.82 0005 R 1S  § 2495.13 3.03E~04 10.04
4 89.38 . 0007 3.04 16 333:.01 .0005 10.99
5 98.10 3.28E~04 3.34 17 353.99 .0006 12,04
6 119.93 .0052 4.08 18 359.78 2.95E-04 12.24
7 139,62 3.,15E~04 8§19 19 383.49 .0006 13,098
8 161 58 2.91E-04 5.50 20 389.30 3.24E-04 13:24
Q 179.73 0011 6.11 21 403.49 2.86E-04 23.73
10 190.87 3.27E~-04 6.49 22 4313.11 .0006 14.05
11 197.04 2.96E~04 6.70 23 649,11 3.49E-04 22.08
12 206.61 .0009% 7.03 24 708.11 4.34E-04 24.09
TOTAL MAG SUBSYNCHRONOUS SYNCHRONOUS NONSYNCHRONOUS
.0084 .0048 / 34% 0043 / 27% .0053 / 40%
Fl/Enter=Accept F2=Paging is OFF F7=Title F9=Copy Esc=Quit




CHRG PUMP C
INITIAL-C) -4y MOTOR INBOARD VERTICAL
|

- CHARG.

9.816

.81z

P VELOCITY I INSEC

Machine:
Meas. Point:
Date/Time:
PEAK FREQUENCY
NO. (Hz)
1 10.78
2 29.50
3 58.99
4 88.46
5 119.66
6 323.06
7 354.00
8 359.74
9 413.04
10 472.00
11 484.40
12 530.99
TOTAL MAG
.0185%
Fl/Enter=Accept

SPECTRUN DISPLAY
BE-APR-53  A%:1 29

® PK = _218%
4 LOAD = 190.2
3 L RPM o= (764,
. RPS . 29,40

649.8

ORDR

FREG: 30,00
FREQUENCY 1N W2 SPEC! .oea3

LIST OF SPECTRAL PEAKS
KRR AN AR AR RN AR AR R R R d R

(CHRG) CHARG. PUMP C

Initial-Cl=-4V -~> MOTOR INBOARD VERTICAL

06~APR~93 05:20:16 Amplitude Units: IN/SEC PK
PEAK ORDER PEAK FREQUENCY PEAK ORDER
VALUE VALUE NO. (Hz) VALUE VALUE
.0014 e I 13 589.93 D01 20.07
.0037 1.00 14 619.53 .0017 21.08
.0016 2.01 15 646.81 .0032 22.00
.0011 3.01 16 649,02 .0068 22.08
.0012 4.07 17 678.50 .0027 23.08
.0016 10.99 18 708.01 .0123 24.09
.0040 12.04 19 726.64 .0013 24.72
.0011 12.24 20 137+50 .0021 25.09
0025 14.05 21 767.01 . 0025 26.09
0036 16.06 22 796.51 .0013 27.10
.0032 16.48 23 807.36 .0033 27 .47
.0014 18.06 24 968.85 .0010 32.96

SUBSYNCHRONOUS SYNCHRONOUS NONSYNCHRONOUS
L0023 / 2% .0084 / 20% .0163 / 78%

F2=Paging is OFF F7=Title F9=Copy Esc=Quit



= CHARG

. PUWC
INBOARD HOR1ZONTAL

9.019

. 206 |

IN INSEC
126.8

PX VELOCITY

Machine:
Meas. Point:
Date/Time:

PEAK FREQUENCY

NO. (Hz)
1 29.51
2 59.02
3 88.96
B 119.97
S 179.93
6 239.84
7 295.07
8 323.15
9 354.12

10 359.80

11 383.49

le 403.82

TOTAL MAG
.0132
Fl/Enter=Accept

CHRG
INITIAL-CL-5¢ MOTOR

B 490
FREQUENCY

508
IN W2

|
1000 LRER
SPEC!

LIST OF SPECTRAL PEAKS
e T T e

(CHRG) CHARG. PUMP C
Initial-Cl-5H -
06~APR~-93 05121217
PEAK ORDER
VALUE VALUE
.0040 1.00
. 0019 2.01
0018 3:03
0043 4.08
+001S 6.12
L0026 8.16
.0016 10.04
.0019 10.99
.0017 12.05
.0017 12.24
.0015 13.05%
+ 00319 13.74
SUBSYNCHRONOQUS
L0025 / 3%

F2=Paging is OFF

" SPECTRUM DISPLAY
B6-aPR-93 %121

PK = 8132
LoaD = 190.8
RPM = (764,
RPS = 29.40

MOTOR INBOARD HORIZONTAL

Amplitude Units: IN/SEC PK
PEAK FREQUENCY PEAK ORDER
NO. (Hz) VALUE VALUE
13 413.11 .0011 14.05
14 472.11 .0010 16.06
1% 484.51 0023 16.48
16 590.14 .0010 20.08
17 619.61 0017 21.08
18 646.03 .0023 21.98
19 648.31 .0012 22.05
20 678.66 0024 23.09
21 708.14 .0073 24.09
22 737.64 .0015 25.09
23 767.16 .0010 26.10
24 807.55 .0018 27.47
SYNCHRONOUS NONSYNCHRONOUS
.0070 / 28% .0109 / 68B%
F7=Title F9=Copy Esc=Quit



CHRG - CHARG, PP C
INITIA-Cl-6A MOTOR . r40GRD AXIAL

.00 r1 SPECTRUM DISPLAY

BE-APR-93  @5:20

PK = L8116
LOAD = 1980, 8
8,006 |

i19.9

PR VELOCITY iM IN-SEC

LIST OF SPECTRAL PEAKS
KRR RN R AR R AR AR AR R DR R

Machine: (CHRG) CHARG. PUMP C
Meas. Point: 1Initial-Cl~-6A =~> MOTOR INBOARD AXIAL
Date/Time: 06-APR-93 05:20:44 Amplitude Units: IN/SEC PK
PEAK FREQUENCY PEAK ORDER PEAK FREQUENCY PEAK ORDER
NO. (Hz) VALUE VALUE NO. (HZ) VALUE VALUE
i ¢9.53 .0039 1.00 13 484.48 .0025 16.48
2 59.03 .0020 2.01 14 531.04 .0025 18.07
3 80.85 .0008 2:79 15 565.295 .0023 19.23
4 88.39 .0011 3.01 16 590.10 .0016 20.07
5 119.87 .0048 4.08 37 619.56 .0008 21.08
6 147.66 .0008 5.02 18 645,92 0011 24497
7 18 B B 4 .0010 6.03 19 678.60 .0008 23.08
8 191.73 .0007 6.52 20 708.07 .0046 24.09
9 240.33 .0006 8.18 21 726.72 .0010 24.72
10 354.04 .0012 12.04 22 ¥37 . 58 .0007 25.09
11 389.77 .0015 12.24 23 796.58 .0007 27,10
12 472.07 .0011 16.06 24 807.43 .0014 27.47
TOTAL MAG SUBSYNCHRONOUS SYNCHRONOUS NONSYNCHRONOUS
.0116 .0048 / 18% .0059 / 26% .0087 / 57%

Fl/Enter=Accept F2=Paging is OFF F7=Title F9=Copy Esc=Quit



CHRG - CHARG, PUMP C

INITIA-CI-7Y _ GEARBOX INPUT VERTICAL

e.216

e.012 |

PX VELDCITY If IN-SEC

Machine:
Meas. Point:
Date/Time:
PEAK FREQUENCY
NO. (Hz)
1 8.77
2 29.852
3 58.96
4 80.74
5 161,44
6 206.60
7 242.10
8 265.54
9 295.15
10 323.18
11 354.03
12 472.05
TOTAL MAG
.0226

Fl/Enter=Accept

SPECTRUM DISPLAY
B6-APR-93 @%5:2)

P = 8226
LOUAD = 1980.u
+ RPM = (1768,

RPS » 29,46

' : p FREQ!
) 1200 1608 2000 :
Wz Pec:

x|
.
g
LE
a8

LIST OF SPECTRAL PEAKS
FARRRR AR AR R R AR AR R

(CHRG) CHARG. PUMP C

Initial-Cl-7V -=> GEARBOX INPUT VERTICAL

06-APR-93 05:21:41 Amplitude Units: IN/SEC PK
PEAK ORDER PEAK FREQUENCY PEAK ORDER
VALUE VALUE NO. (Hz) VALUE VALUE
,0020 .30 13 484.33 . 0076 16.44
.0042 1.00 14 €78.68 .0027 23.03
.0046 2.00 19 708.03 .01185 24.03
.0075 2.74 16 807.38 .0015% 27.40
. 0017 5.48 17 885,92 .0024 30.07
.0018 .93 18 968.88 . 0026 32.88
.0025 8,22 19 1130.38 . 0018 38.36
.0014 9.01 20 1180.10 .0015 40.05
.0017 10.02 21 1416.14 .0018 48.06
.0052 10.97 22 1453.35 .0047 49.33
.0058 12.02 23 1475.17 .0027 50.07
L0027 16.02 24 1937.81 .0019 S5 2T

SUBSYNCHRONOUS SYNCHRONOUS NONSYNCHRONOUS
.0033 / 2% .0176 / 61% .0137 / 37%

F2=Paging is OFF F7=Title F9=Copy Esc=Quit



INITIAL -l GEARBEX INEUT HORIZONTAL
0,030 - - T SPECTRUM DISPLAY
B6-aPR-53 851 21
a.924 LoaD = 168.6
Fn ® EPM o= |176L,
& % BPS = 29.45
z : :
= 8.918 |
-
z
X .02 - . »
g n § |o b
£ ooes] ® ¥
.a a0 3@ 200 1688 2000 nca. 0%
FREQUENCY 1M 12 SRe; .batas
LIST OF SPECTRAL PEAKS
LA AR R R R R R R R R R R R
Machine: (CHRG) CHARG. PUMP C
Meas. Point: Initial-Cl1-8H -=> GEARBOX INPUT HORIZONTAL
Date/Time: 06~APR~-91 05:21:85% Amplitude Units: IN/SEC PK
PEAK FREQUENCY PEAK ORDER PEAK FREQUENCY PEAK ORDER
NO. (Hz) VALUE VALUE NO. (Hz) VAL'TE VALUE
1 58.91 .0045 2.00 i3 708.01 .0192 24.03
2 80.75 .0043 2.74 14 737.43 .0028 25.03
3 161.51 .0063 5.48 15 767.14 .0020 26.04
4 176.97 .0025 6.01 16 796.51 .0022 27.03
- | 294,69 .0022 10.00 17 807.35 .0055 27.40
6 323.27 0031 10.97 18 968.87 0024 32.88
7 354.22 .0032 12.02 19 1416.04 .0034 48.06
8 383.66 .0026 23.08 20 1453.28 .0081 49.32
9 471.73 .0033 16.01 21 1504.63 0026 51.07
10 484.38 .0082 16.44 22 1534.04 0054 52.06
11 648.22 .0040 22.00 e 1614.83 .0028 54.81
12 678.55 .0033 23.03 24 1622.38 .0021 5%.06
TOTAL MAG SUBSYNCHRONOUS SYNCHRONOUS NONSYNCHRONOUS
.0303 .0076 / 6% .0240 / 62% .0170 / 31%
Fl1/Enter=Accept F2=Paging is OFF F7=Title F9=Copy Esc=Quit



CHRG - CHARG, PUMP C
INITIAC-CI-90  GEARBOX INPUT AXIAL

2.86 IIT j SPECTRUM DISPLAY
| d6-aPR~-93 @%:22
9.9% PK = Q67%
® LOAD = (98.8
- E GPS o 2004
z 0,04 " g
z g
N an'
P -
g e.e2l2 | o -
’ '3 g
8.e1
@
30,80
1,918
8114
LIST OF SPECTRAL PEAKS
A R R R R R R R R R R R SRR R R
Machine: (CHRG) CHARG. PUMP C
Meas. Point: Initial-Cl-SA -=>» GEARBOX INPUT AXIAL
Date/Time: 06-APR~93 05:22:08 Amplitude Units: IN/SEC PK
PEAK FREQUENCY PEAK ORDER PEAK FREQUENCY PEAK ORDER
NO. {Hz) VALUE VALUE NO. (Hz) VALUE VALUE
1 29.56 .0113 1.00 13 619.54 . 0060 21.03
2 59.00 .0190 2.00 14 648.79 .0112 22.02
3 80.74 .0343 2.74 15 678.47 .0N9g9 23.03
4 88.54 .0073 3.01 16 707 .97 0401 24.03
5 118:11 . 0033 4.01 17 726.58 .0083 24.66
6 147.56 .0032 5.01 18 737.53 .0076 25.03
7 161.46 0079 5.48 19 766.81 .0039 26.02
8 242.17 .0039 B.22 20 796.46 .0041 27.03
9 472.19 .0042 16.03 21 807.33 .0136 27.40
10 484.34 .0086 16.44 22 968.75 .0035 32.88
31 531.16 .0027 18.03 23 1445.29 .0036 49.05
12 564.82 .0027 19.17 24 853,22 .0120 49.32
TOTAL MAG SUBSYNCHRONOUS SYNCHRONOUS NONSYNCHRONOUS
.0675 .0042 / 0% .0517 / 59% .0431 / 41%

Fl/Enter=Accept F2=Paging is OFF F7=Title F9=Copy Esc=Quit



ITIAL-CI-10  GEARBOX OIL b/P VERTICAL
1N i~ L P
8.020 | SPECTRUM DISPLAY
26-aPR-93 8! 22
PK = Q302
a.016 | LORD = 19,0
{3 . RPM = 1764,
- k4 RPS = 29,48
z
= a2 = -
: g :
> . !
X e.008 !
ot
L3
£ o006
. e 30,00
) 2@ o] 1200 1600 2000 :
FREQUENCY TN W2 Soes 3053

Machine:
Meas. Point:
Date/Time:

PEAK FREQUENCY
NO. (Hz)

-——— - . ————————— -

:

2

3

4

5

6 323 17
7 354,09
8 471.65
9 484 .44
10 708.07
31 186,77
12 737.59

TOTAL MAG
.0302
Fl1/Enter=Accept

LIST OF SPECTRAL PEAKS
AR IR AR R AR ARk Ak kR

(CHRG) CHARG. PUMP C

Initial-Cl1-10V ==>

06=APR=93  05:22:26
PEAK ORDER
VALUE VALUE
.0046 1.00
.0061 2.01
., 0142 2.75
.0031 5.49
0023 7.03
.0060 10.99
0105 12.05
0023 16.04
0075 16.48
0093 24.09
0023 24.72
0040 25.09
SUBSYNCHRONOUS
.0027 / 1%

F2=Paging is OFF

GEARBOX OIL P/P VERTICAL
Amplitude Units: IN/S

PEAK FREQUENCY PEAK

NO. (Hz)
13 796.60
14 807.45
15 885.36
16 968.93
17 1150.60
18 1416.14
19 1453.42
20 1475.25
21 1504.59
22 1593.10
23 1615.16
24 1711.18
SYNCHRONOUS
.0193 / 41%
F7=Title

EC PK
ORDER
VALUE VALUE
.0025 27.10
0053 27.47
0029 30.12
.0029 32.96
.0024 39.14
.0042 48.17
0050 49.44
.0053 50.19
.0039 51.18
.0039 54.19
0024 54.95
.0026 58.21
NONSYNCHRONOUS
,0231 / 58%
F9=Copy Esc=Quit



CHRG - CHARG. PUMP C
INITIAL~Ci-11H  GEARBOX OIL P-P HORIZONTAL

0.0 1 " SPECTRUM DISPLAY
h P6-aPR-93  @%122
P PX = | pe3%9
3 LOAD = 198.8
w 0.93 L RPM s 1764,
& RPS = 29,48
:
E
L "
% ¥ £
g .
¥ 8.81 § 5
. . FREG: 39,88
. " ReDcy R W e Seec: .eoth
LIST OF SPECTRAL PEAKS
IR R R R L R R e S T R R ]
Machine: (CHRG) CHARG. PUMP C
Meas. Point: Initial-Cl-11H =--> GEARBOX OQOIL P/P HORIZONTAL
Date/Time: 05-APR~-93 05:22:41 Amplitude Units: IN/SEC PK
PEAK FREQUENCY PEAK ORDER PEAK FREQUENCY PEAK ORDER
NO. (Hz) VALUE VALUE NO. (Hz) VALUE VALUE
3 80.73 .0147 2:79 13 726.93 .0028 24.73
2 118.15 . 0042 4.02 14 T3 2k .0041 29.10
3 161.52 0329 5.49 15 767.17 .0028 26.10
4 177.06 .0046 6.02 16 796.73 .0030 27.10
5 242.19 .00358 8.24 A | 807.64 .0063 2747
6 K b o TR .0049 11.00 18 1180.26 .0034 40.15
7 354.16 .0040 12.095 19 1453.73 .0073 49.45
8 383.73 .0033 13.0% 20 147%5.52 .0029 50.19
9 471.95 .0034 16.06 21 1504.82 .0031 51.19
10 484.58 .0092 16.48 22 1534 .51 .0058 52,20
11 678.75 .0027 23.09 23 1615.05 .0033 54.94
12 708.24 .0149 24 .09 24 1938.35 .0029 65.94
TOTAL MAG SUBSYNCHRONOUS SYNCHRONQUS NONSYNCHRONOUS
. 0459 .0014 / 0% .0188 / 17% .0418 / 83%
Fl/Enter=Accept F2=Paging is OFF F7=Title F9=Copy Esc=Quit




c

PP AKIAL

2.7

@, 04 ®
8 2
2 i
= 9.893
E
¥ 0.0
-
¥
¢ 8.01
]
8
Machine:
Meas. Point:
Date/Time:
PEAK FREQUENCY
NO. (Hz)
1 29.49
2 59,03
3 80.80
4 88.62
5 161.54
6 206.42
7 242.26
8 323.26
9 354.14
10 383.59
11 471.88
12 484.58
TOTAL MAG
.0697

Fl/Enter=Accept

CHRG - CHARG. PUMP
INITIAL-CLl-12A GEARBOX DIL

490 800 1209 168e
FREQUENCY IN WZ

2000  REQ:

OoRDRY
SPEC!

LIST OF SPECTRAL PEAKS

LR AR R R R R R R R

(CHRG) CHARG. PUMP C
Initial«Cl=12A ==>
06~APR~93 05:22: 55

PEAK ORDER
VALUE VALUE
.0107 1.00
0179 2.01
0365 2.7%
0072 3.01
0060 5.50
0065 7.02
.0071 8.24
0053 11,00
0090 12.05
0052 13.05
. 0057 16.05
.0162 16.48
SUBSYNCHRONOUS

.0037 / 0%
F2=Paging is OFF

SPECTRUM DISPLAY
B6~APR-33 @522

PK = .2697
LOAD = 190.8
RPF = | 764,
RPS = 29,

e

GEARBOX OIL P/P AXIAL

Amplitude Units:

PEAK FREQUENCY PEAK

- - —————— - - ——

NO. (Hz)

13 531.14
14 565.21
0§ 619.66
16 645,35
17 649.76
18 678.71
19 708.19
20 726.88
21 737,73
22 767.25%
23 807.63
24 1888.58

SYNCHRONOUS

.0466 / 45%

F7=Title

IN/SEC PK

ORDER

VALUE VALUE

0147 18.07

0064 19.23

0055 21.08

0058 21.95

0061 22.10

.0082 23.09

0377 24,09

0081 24.73

0079 2%5.19

0053 26.10

0071 27.47

0045 64,25
NONSYNCHRONOUS
.0517 / 55%

F9=Copy Esc=Quit



CHRG ~ CHARG, PUMP C
INITIAL-CI~13v _ GEARBOX OUTPUT VERTICAL
i

e [ SPECTRUM DISPLAY
B6-APR-93 89123
PK s @519
- LOAD = (20,0
o ©.83 : | wPM s 1%,
2 8 RPS = 29,48
z L J
& -
: 0J24‘
s
¥
t @.81 -
i e - : ” L raghi 3980
o wo e 120 e zoee oepR: 18]
LIST OF SPECTRAL PEAKS
Fod ok kg ok ko ke o ok ok o ok ok ok ok
Machine: (CHRG) CHARG. PUMP C
Meas. Point: Initial-C1-13V -=-» GEARBOX OUTPUT VERTICAL
Date/Time: 06-APR-93 05:23:22 Amplitude Units: IN/SEC PK
PEAK FREQUENCY PEAK ORDER PEAK FREQUENCY PEAK ORDER
NO. (Hz) VALUE VALUE NO. (liz) VALUE VALUE
1 29,853 .0030 1,00 13 708.32 .0278 24.10
2 59.01 .0039 2.01 14 127+ 0% .003% 24.73
3 80,77 .0163 S - 18 737.82 .0062 25.10
" 163,83 .0089 5.49 16 767.42 .0033 26.31
5 323,324 .0102 11,00 17 796.88 . 0044 2T+ 33
6 354.13 0203 12.05 18 807.74 .0093 27 .48
7 413.16 0061 14.06 19 969..4 .0047 32.97
8 442.76 .0034 15.06 20 1180.54 .0044 40.16
9 472.14 0070 16.06 21 1416.61 .0048 48.19
10 484 .55 .0089 16.48 22 1446.10 .0036 49.19
11 931.23 .0063 18.07 23 1453.88 .0179 49.46
12 678.85 .0037 23.09 24 1475.62 .0075 50.20
TOTAL MAG SUBSYNCHROROUS SYNCHRCNOUS NONSYNCHRCONOUS
.0519 .0047 / 1% L0357 / 47% .0373 / 52%
L/Enter=Accept F2=Paging is OFF F7=Title F9=Copy Esc=Quit



CHRG ~ CHARG, PUME C |
2,09 o NLTIAL-CI-14v _GEARBOX OUTPUT WORIZOMTAL
Gt i SPECTRUM DISPLAY
D6-APP-93 8%:23
e85 3;{-i£2
o R RPM » (764,
= 3 RPS & 29,40
z " .
3
g r ;
- ‘
¥ |
¥ |
| !
- FREQ: 36,90 |
) 408 riimulc'y ixiunz 1600 2000 &mt: ‘ 1,021
LIST OF SPECTRAL PEAKS
Y2222 I
Machine: (CHRG) CHARG. PUMP C
Meas. Point: Initial-Cl-14V =~=> GEARBOX OUTPUT HORIZONTAL
Date/Time: 06«~APR~93 05:23:34 Amplitude Units: IN/SEC PK
PEAK FREQUENCY PEAK ORDER PEAK FREQUENCY PEAK ORDER
NO. (Hz) VALUE VALUE NO. (Hz) VALUE VALUE
1 80.78 . 0159 2.7% 13 831.21 .0032 18.07
2 118.01 .0042 4,01 14 648.31 .0063 22.05
3 161.54 .0344 5.50 15 678.68 .0047 23.09
4 176.86 .0045% 6.02 16 708.30 .0213 24.10
5 206.58 .0023 7.03 17 726.89 .0040 24.73
6 242.28 .0040 8.24 18 737.79 . 0056 25.10
F 295.02 .0025 10.04 19 767 .44 .0026 28.11X
8 323.26 .0056 11.00 20 796.74 .0034 27.10
G 354.07 .0059 12.05 21 807.71 0087 27,48
10 383.54 .0039 13,08 v 1453.87 .0058 49.46
11 472.02 L0036 16,06 23 1505.,32 .0027 $1.21
12 4B4.66 L0086 16.49% 24 1534.81 .0026 52.21
TOTAL MAG SUBSYNCHRONOQUS SYNCHRONOQUS NONSYNCHRONOQUS
.0511 .0120 / 6% 0239 / 22% .0435 / 73%

Fl/Enter=Accept F2=Paging is OFF F7=Title F9=Copy Esc=Quit




CHRG ~ CHARG. PUMP C
IMITIAL-CI-1%G  CEARBOX OUTPUT AXIAL

918 SPECTRUM DISPLAY
R 26-aPR-93 %123
2.98 | 3 f"m'. i‘g?:
" RPHM = 764,
% RPS = 29,40
: I
£ o6
&
£ B L
3 0.0¢ | 8 uh
33.
LI 8 ﬁ
o
. FREQ: 30,80
- aadr s PR R e it
LIST OF SPECTRAL PEAKS
AR AR R RARR RN R AR RN h b
Machine: (CHRG) CHARG. PUMP C
Meas. Point: Initial-Cl1-15A =--> GEARBOX OUTPUT AXIAL
Date/Time: 06~APR-93 05:23:49 Amplitude Units: IN/SEC PK
PEAK FREQUENCY PEAK ORDER PEAK FREQUENCY PEAK ORDER
NO. (Hz) VALUE VALUE NO. (Hz) VALUE VALUE
X 29.49 .0053 1.00 13 648.15 .0239 22.08
59,02 .0191 283 14 678.73 .0148 23.09
3 80.75 ,0370 2.795 15 708.32 .0800 24.10
4 88.45 .0081 3:01 16 726,88 0114 24.73
5 147.5% .0048 5.02 17 737.85 .0241 25,10
6 161.53 0087 550 18 767.33 0125 26.10
7 206.63 0070 7.03 19 796.88 .0080 27+:%1
8 242.30 .0060 8,24 20 807.72 .0194 27.48
9 484,70 .0141 16.49 21 1180.48 .0108 40.16
10 - - 1 AP .0095% 18.07 22 1416.59 L0063 48,19
11 565,44 ., 0057 19.24 23 1453.90 .0148 49.46
12 619,76 .0109 21.08 24 1593.67 .0050 54.21
TOTAL MAG SUBSYNCHRONOQUS SYNCHRONOUS NONSYNCHRONQUS
.1094 .0037 / 0% .0792 / 52% 0754 / 47%

Fl/Enter=Accept F2=Paging is OFF F7=Title F9=Copy Esc=Quit



CHRG - CHARG, PUMP C
- INITIAL-C1~16Y  PUMP IMBD VERTICAL

.04 SPECTRUM DISPLAY
B6-APK-97 85124
. PX 5 ., 048S
LOAD = 18,9
L .83 RPM = 4829,
- RPS = 80,47
E "
; a.82 T
: ;
L4 . ¥ -
"L ¥ 3 “ |
B
2 400 600 1200 1600 2008 Lace: 99,98
FREQUENCY [N M2 SPEC: . 22979
LIST OF SPECTRAL PEAKS
LR R R R R R R S R RS T ]
Machine: (CHRG) CHARG. PUMP C
Meas. Point: Initial-Cl1-16V ==> PUMP INBD VERTICAL
Cate/Time: 06~APR-93 05:24:05 Amplitude Units: IN/SEC PK
PEAK FREQUENCY FTAK ORDER PEAK FREQUENCY PEAK ORDER
NO. (Hz) VALUE VALUE NO. (HZ) VALUE VALUE
: 80.79 0318 1.00 13 323+3%7 .0024 4.02
2 118.17 0044 1.47 14 484.41 .0079 6.02
3 147 .26 0036 1.83 15 565.45 D023 7.03
B 161.51 0224 2,01 16 645.77 0028 8.02
5 188.7%5 .0042 2.39 17 708.77 .0025 8.81
6 200.53 0051 2.49 18 T76.68 L0029 9.03
7 206.63 0063 2«97 19 786,39 .0028 9.77
8 218.26 .0040 2471 20 30%.54 0025 10.05
9 228.82 0056 2.84 - 4 969.26 .0035 12.04
10 242.01 .0081 3.01 22 1373.04 .0028 17.06
11 288.55 0045 3.59 23 1453.82 .0110 18.07
12 3J06.82 0027 3.81 24 1534.56 .0044 19.07
TOTAL MAG SUBSYNCHRONOQUS SYNCHRONOUS NONSYNCHRONOUS
.0485 .0028 / 0% .0408 / 71% .0259 / 29%
Fl/Enter=Accept F2=Paging is OFF F7=Title F9=Copy Esc=Quit



Tra EG - CHARG, U C
210 - ULTIALCIoI7N  PURP (MDD HORIZONTAL

" SPECTRUM DISPLAY
V6-AFR-93 @%:24
@«
2.08 1 1 G;{;igﬁ
0 RPM = 4829,
= RPS = 80,47
B
. 2.96 | . |
. 0
§ 0. T
B ,;
£ oeall¥Y é
] .ILM‘.E. — .40
» “ o 200 00 2000 éﬁa et
LIST OF SPECTRAI. PEAKS
AR R R R R S R R S R R
Machine: {CHRG) CHARG. PUMP C
Meas. Point: Initial=Cl-17H =~=-> PUMP INBD HORIZONTAL
Date/Time: 06-APR-93 05:24:17 Amplitude Units: IN/SEC PK
PEAK FREQUENCY PEAK ORDER PEAK FREQUENCY PEAK ORDER
NO. (Hz) VALUE VALUE NO. (Hz) VALUE VALUE
 § 80.77 . 0800 1.00 13 256.20 .0029 3.18
2 131.086 .0044 1.63 14 323.05 .0046 4.01
3 138.99 .0042 3403 15 403.59 .0036 5.02
4 146.95% . 016% 1.83 16 47173 .0028 5.86
5 161,85 .0482 2.01 17 484 .67 .0084 6,02
6 176.56 .0054 2.19 18 646.29 .0090 8.03
7 183,75 .0038 2.28 19 708.37 .0041 8.80
8 188.93 .0036 2.35 20 807.56 .0045 10.03
9 198.48 .0039 247 21 969.08 ,0044 12.04
10 204.19 .0031 2.54 22 2373.03 0062 17.06
11 23%.35 .0078 2.87 23 1453.75 .0124 18.06
12 242.23 OTC 3.01 24 1534.53 0095 19.07
TOTAL MAG SUBSYNCHRONOQUS SYNCHRONOQUS NONSYNCHRONOUS
.1026 .0063 / 0% .0963 / 88% 0380 7 '12%

Fl1/Enter=Accept F2=Paging is OFF F7=Title F9=Copy Esc=Quit



CHRG - CHARG. PUMP C
INITIAL-CI-188_ PUMP [NBD AX1AL

.-“ ‘
0.16 |
5
r
= a.12
£
z
< .08
¢
£ @.04 wg
]
Machine:
Meas. Point:
Date/Time:
PEAK FREQUENCY
NO. (Hz)
1 80.78
2 118.03
3 147.23
4 161.50
5 241.40
6 323.29
7 484,55
8 565.58
9 646.16
10 708.48
11 726.78
12 B06.99
TOTAL MAG
.1809
Fl/Enter=Accept

1454,

a
-

I 8

400 Ead 1289 1608 2090  png:

(4}

LIST OF SPECTRAL PEAKS
Rk A R AR R AR AR A AR RN R R h

(CHRG) CHARG. PUMP C
Initial=Cl=18A ==>
06~APR-~93 05:24:33

PEAK ORDER
VALUE VALUE
0208 1.00
0061 1.47
. 0065 1.83
.0262 2.01
0049 3.00
.0037 4,02
0135 6.02
0056 7.03
. 0090 8.03
0C45 8.80
.0087 9.03
0045 10.03
SUBSYNCHRONOQUS
.0050 / 0%

F2=Paging is OFF

PUMP INBD

SPECTRUM BISPLAY
B6-RPR-93 85124

P = 1889
LOAD = 100,09
RPM = 4829,
RPS = 80,

47

AXIAL

Amplitude Units: IN/S

PEAK FREQUENCY PEAK

- ——— ——————————— - - -

NO. (Hz)
13 225.98
14 931.46
15 969.11
16 1372.94
17 1416.16
18 1446.23
19 1453.69
20 1534.48
21 1646.40
22 1655.67
23 1665.94
24 1938.34

SYNCHRONOUS

.0483 / 7%

F7=Title

EC PK
ORDER
VALUE VALUE
0056 11.51
0041 11.57
.0063 12.04
0217 17.06
0037 17.60
.0039 17.97
1716 18.06
. 0099 19.07
.0038 20.46
0040 20.57
.0047 20,70
0043 24.09
NONSYNCHRONOUS
.1742 7/ 93%
F9=Copy Esc=Quit



CHARG,

CHRG - PP C
INITIAL-C1-19Y _ PUMP OUTBD VERTICAL
1

2.20
2,16
(>
"
r
= 9.12
E
4
s @.00
-
‘ 2,04
)
Machine:
Meas. Point:
Date/Time:
PEAK FREQUENCY
NO. (Hz)
: | 29.53
2 59.01
3 65.98
4 80.75
5 86.29
6 95,73
2 103.89
8 118.04
E] 126.17
10 131.40
11 136.34
12 147.12
TOTAL MAG
1523

Fl/Enter=Accept

'Amjﬂﬁlﬂﬂlﬂugumn
4@ 800 1200 1609 2000 eee!

FREQUENCY [N W2

(3]

LIST OF SPECTRAL PEAKS
T T

(CHRG) CHARG. PUMP C
Initi3al=Cl«19V ==>
06-APR~93 N5:24:58

PEAK ORDER
VALUE VALUE
. 0070 .37
.0039 <13
.0043 .82
1332 1.00
.0133 1.07
. 0039 1.19
.0034 1.29
0423 1.47
.0035 1.57
.0036 1.63
.0030 1.69
. 0160 1.83
SUBSYNCHRONOUS

.0102 / 0%
F2=Paging is OFF

SPECTRUM DISPLAY
BE-APR~93 28%124

PK = 13523
LOAD = 109.90
RPM = 4829,
RPS = B88.47

50, 08
99
126

PUMP OUTBD VERTICAL

Amplitude Units:

PEAK FREQUENCY PEAK

——— - - ——— - - ———-

NO. (Hz)
13 161.46
14 178.36
15 228.24
16 241.84
17 293.61
18 322.91
19 484.37
20 531.09
21 565.33
22 726.86
23 1453 .55
24 1534.42
SYNCHRONOQUS
.1429 / B8%
F7=Title

IN/SEC PK

ORDER
VALUE VALUE
.0510 2.01
.0025 2:.22
.0033 2.84
Q031 3.01
.0034 3.685
.0028 4.01
.0128 6.02
0025 6.60
. 0029 7.02
.0043 9.03
.0031 18.06
.0034 19.07

NONSYNCHRONOUS

.0516 / 12%

F9=Copy Esc=Quit



CHRG ~ CHARG, PUMP C
IMITIAL-C1-28M  PUMP OUTBROARD HORIZOMTAL
{

8.38 SPECTRUM DISPLAY
P6-APR-93 @%:2%
G.SLN P & 2724
: LOAD = 12,8
3 a3 &
z :
r 0.2e,
:
= .19
§ a.1
s 8.10
& "
ses)|% o M
1 g ¢
) L
FREG! 89,80
a 400 r‘[m lﬁ'ﬂﬂz 1608 2000 gtuc: :g
LIST OF SPECTRAL PEAKS
A AR R RS R R R R R R R R R R
Machine: (CHRG) CHARG. PUMP C
Meas. Point: Initial-C1-20H =--> PUMP OUTBOARD HORIZONTAL
Date/Time: 06~APR-93 05:25:15 Amplitude Units: IN/SEC PK
PEAK FREQUENCY PEAK ORDER PEAK FREQUENCY PEAK ORDER
NO. (Hz) VALUE VALUE NO. (Hz VALUE VALUE
1 80.75 .2674 1.00 13 453,68 .0028 5.64
2 103.36 .0083 1.28 14 461.23 .0029 - 0
3 110.4J .0036 P B § 15 478.56 .0099% 5.95
4 118 13 .0081 1.47 16 484.20 .0142 6.02
5 130.85 .0048 1.63 17 566.27 .0043 7.04
6 133.96 .0045 1.66 18 571.80 0026 Tl
7 147.78 0064 1.84 19 631.20 .0053 7.84
8 16%:55 .0388 4 +014 20 646.29 .0036 8.03
9 176.81 .0033 2.20 21 707.84 .0034 8.80
10 242.30 .0092 3.01 22 736.51 .0024 8.90
7 By | 323.07 .0060 4.01 23 726.65 .0094 9.03
12 401.68 .0026 4.99 24 807.71 .0023 10.04
TOTAL MAG SUBSYNCHRONOUS SYNCHRONOUS NONSYNCHRONOUS
2724 L2050 / 0% .2702 / 98% .0341 / 2%

Fl/Enter=Accept F2=Paging is OFF F7=Title F9=Copy Esc=Quit



CHRG - CHARG, PP C
v INITIAL-C1-21f  PUMP OUTBOARD AXIAL

L SPECTRUM DISPLAY
B6-APR-97  @%12%
PX = 9428
5 LOAD ~ (26,0
o .83 . ' RFM = 4829,
b ! RPS = 39,47
.3
B
; 0.82 | !
8 i
¥ 3 .
£ 0o 5
r “a @08 1200 1600 200 Lgoa: 99,84
FREQUENCY [N WZ SPEC! .ohede
LIST OF SPECTRAL PEAKS
I 2R R R R R R R R R R R R R R R R
Machine: (CHRG) CHARG. PUMP C
Meas. Point: Initial-Cl1=-21A ~=> PUMP OUTBOARD AXIAL
Date/Time: 06~APR~93 05:25:45 Amplitude Units: IN/SEC PK
PEAK FREQUENCY PEAK ORDER PEAK FREQUENCY PEAK ORDER
NO. (Hz) VALUE VALUE NO. (Hz) VALUE VALUE
1 29.53 .0046 s 37 13 464,03 .0024 5.77
2 58.94 ,0040 P 5 14 471.14 .0031 5.85
3 80,75 .0281 1.00 15 484.56 .0097 6.02
4 88.49 .0035 1.10 16 €46.44 . 0055 8.03
5 117.98 0115 1.47 17 708.12 . 0055 8.80
& 147.10 .0042 1.83 18 726.73 .0047 9.03
7 161.59 0112 4+03% 19 738.06 .0022 9.17
8 228,23 0025 2.84 20 766.49 .0024 9.52
9 242.33 . 0046 3+0L - & | 786.15 .0028 9.77
10 322.93 L0044 4.01 22 796.38 0026 9.90
11 404.00 .0034 5.02 23 807.72 .0041 10.04
12 441.83 L0028 5.49 24 1453.54 .0073 18.06
TOTAL MAG SUBSYNCHRONOQUS SYNCHRONOUS NONSYNCHRONOUS
.0428 20313 S 78 0336 / 62% .0238 / 31%

Fl/Enter=Accept F2=Paging is OFF F7=Title F9=Copy Esc=Quit



PUMP C

CHRG ~ CHARG,
IMITIAL-Cl-22v  QIL PUMP VERTICAL

.8 SPECTRUM DISPLAY
B6~4PR-53  @%:126
034.% LoAD = 108.6
o 3 RPM « 4829
- ;3 RES = 39,47
3 )
= 9.03 .
s
Q a.e2 | 3
8 ®
£ om g
.ﬂi“wh‘m‘m FREG 140,80
@ 420 r;n ﬁﬂq 1600 2000 353_ "
LIST OF SPECTRAL PEAKS
I 22 R R R R R R R R R R R R R R R R Y
Machine: (CHRG) CHARG. PUMP C
Meas. Point: Initial~«C1-22V =~> OIL PUMP VERTICAL
Date/Time: 06~APR=-93 05:26:21 Amplitude Units: IN/SEC PK
PEAK FREQUENCY PEAK ORDER PEAK FREQUENCY PEAK ORDER
NO, (Hz) VALUE VALUE NO. (Hz) VALUE VALUE
1 29.47 .0012 « 37 13 242 .27 0072 3.01
2 58.89 .0014 i 13 14 249.51 .0069 3.10
3 66.07 .0024 .82 15 264.33 .0018 328
4 80.75 .0360 1.00 16 293.: 5% .0009 3:.65%
5 95.98 .0012 1.19 17 322.93 .0030 4,01
6 103.90 0021 1.29 18 440.28 .0015 5.47
7 118.085 .0377 1.47 19 455.29 .0010 5.66
8 131,43 0020 1.63 20 587 .21 0013 7.30
9 146.82 0332 1.82 21 726.58 ,0013 9.03
10 161.49 0066 2.01 22 807.39 .0010 10.03
11 227 .96 .0033 2.83 23 1372:61 .0011 17.06
12 234.66 .0022 2.92 24 1453.33 +0011 18.06
TOTAL MAG SUBSYI'CHRONOUS SYNCHRONOUS NONSYNCHRONOUS
.0638 .0036 / 0% 0373 / 34% 0817 / 65%
Fl/Enter=Accept F2=Paging is OFF F7=Title F9=Copy Esc=Quit



CHRG -~ THARG, PUMP (
INITIAL-C1~23M OIL PUMP WORIZONTAL

@20 1y

—g-88.7

a.1e2

PX VELOCITY IN INSEC

Machine:
Meas. Point:
Date/Time:

PEAK FREQUENCY
NO. (Hz)

146,90
161.47
228,31
242.32
9 293.53
10 323,01
11 374,00
12 393.11

1
2
3
4 131.95
5
6
7
]

TOTAL MAG
« 1527
Fl/Enter=Accept

R
Iz 51: 5
° .
e e 1200 1600 2000  Lpnal

C1

LIST OF SPECTRAL PEAKS
R T R T T T T

(CHRG) CHARG. PUMP C
Initial«Cl=23H ==>
06~APR~-93 05:26:35

PEAK ORDER
VALUE VALUE
«1419 1,00
.0027 1.29
. 0046 1.47
.0034 1.64
.0059% 1.83
.0368 2.01
0047 2.84
0118 3.01
0054 3.65
.0058 4.01
.0043 4.65
.0038 4.88
SUBSYNCHRONOUS

.0197 / 2%
F2=Paging is OFF

SPECTRUM DISPLAY
B6-APR-93 Q%126

88, 80
<994
<134

OIL PUMP HORIZONTAL

Amplitude Units:

PEAK FREQUENCY PEAK

NO. (Hz)

13 403.87
14 440.84
15 455,97
16 484.14
17 493.33
18 564.61
19 631.41
20 708.56
21 726.63
22 807.29
23 1534.17
24 1938.21

SYNCHRONOUS

.1486 / 95%

F7=Title

IN/SEC PK

ORDER
VALUE VALUE
.0030 5.02
.0043 5.48
.0039 5.67
.0188 6.02
.0028 6.13
.0026 7«02
.0028 7.85
0026 8.80
.0073 9.03
.0071 10.03
.0063 19.06
.0041 24,08

NONSYNCHRONOUS

.0291 / 4%

F9=Copy Esc=Quit



2.6
.08 |
i
?_X 0.04 2
= T
B
~ .83}
= «
-
4
e
Machine:
Meas. Point:
Date/Time:
PEAK FREQUENCY
NO. (H2)
: | 80.77
2 118.04
3 147.14
4 161.47
5 308.30
6 323.10
7 484.30
3 8531.22
9 564 .85
10 575.93
11 583.61
12 593.96
TOTAL MAG
+0D87S
Fl/Enter=Accept

CHRG - CHARG., PUMP C
INITIN-CI-248  OIL PUMP AXIAL

400

(CHRG) CHARG. PUMP C

Initial-C1-24A =-->
06-APR~93 05:26:53
PEAK ORDER
VALUE VALUE
0187 1.00
.0098 1.47
0127 1.83
0433 2.01
0031 3.83
0048 4.01
0149 6.02
.0047 6.60
.0058 7.02
0030 7.16
0041 7:29
. 0049 7.38
SUBSYNCHRONOUS
0132 / 4%

508 1208
FREQUENCY IN W2

1453,

1508

RPS « 88

F ]
2000  hatdl
(]

LIST OF SPECTRAL PEAKS
R T e T T

F2=Paging is OFF

SPECTRUM DISPLAY
P6-APR~93 95126

PK = 267%
LOAD = 180,09
RPM » 4829,
.47

80,08
L9594

.817%3

OIL PUMP AXIAL

Amplitude Units:

PEAK FREQUENCY PEAK

NO. (Hz)
13 618.71
14 631.20
15 645.33
16 676.41
17 708.06
18 713.98
19 726.78
20 738.29
21 766.66
22 788.61
23 807.32
24 1453.33
SYNCHRONOQUS
.0529 / 61%
F7=Title

IN/SEC PK

ORDER
VALUE VALUE
. 0045 7.69
.0047 7.84
.0090 8.02
.0032 8.41
0117 8.80
.0033 8.87
.0142 9.03
.0031 9.17
. 0040 9.53
.0030 9.80
.0075 10.03
.0242 18.06

NONSYNCHRONOQUS

0399 / 35%

F9=Copy

Esc=Quit



i
g
2
§
¥
£
Machine:
Meas. Point:
Date/Time:
PEAK FREQUENCY
NO. (Hz)
1 29.59
2 59.03
3 BO.&7
4 160,97
5 241.62
6 484.79
i 619.85%5
B 648.77
9 6£78.58
10 707.93
11 726.33
12 735.34
TOTAL MAG
.0834

Fl/Enter=Accept

-

06~APR~93 05:27:22
PEAK ORDER
VALUE VALUE

0112 1.00
.0193 2.00
0336 $:7%
.0076 5.46
0039 B.20
0102 16.45
0070 21.04
0082 22.02
0103 23.03
0408 24.03
.0091 24.65
0080 24.96
SUBSYNCHRONOQYUS
Undefined / 0%

F2=Paging is OFF

RPN =
RPS = 29

. FREG!
4 0 ORDR

SPECH

LIST OF SPECTRAL PEAKS

R P T T
(CHRG) CHARG. PUMP C
Initial~Cl1-25A

SPECTRUM DISPLAY
6-APR~93 88127

PE = 3834
LOAD = 1909.9
1768,
a7

GEARBOX INLET AXIAL HIGH FREQ

Amplitude Units: IN/SEC PK
PEAK FREQUENCY PEAK ORDER
NO. (Hz) VALUE VALUE
13 807.47 .0135 27.40
14 1452.36 .0145 49.29
15 2832.09 0041 96.12
16 2890.99 .0117 98.12
17 2920.50 0277 99.12
18 29%0.19 .0206 100.13
19 2979.62 +O175 101.12
20 3009.28 .0085 102.13
2l 3038.50 0126 103.12
22 3068.13 0146 104.13
23 s b I iy R e | 0116 106.13
24 3156.62 .0038 107.13
SYNCHRONOUS NONSYNCHRONOUS
.0778 / B7% .0271 / 11%
F7=Title F9=Copy Esc=Quit



CHRG - CHARG., PUWP C
INITIAL-C2-26Y  PIPING HIGH FREQ
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Machine: (CHRG) CHARG. PUMP C
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Date/Time: 06~APR=-93 05:31:44 Amplitude Units: IN/SEC PK
PEAK FREQUENCY PEAK ORDER PEAK FREQUENCY PEAK ORDER
NC. (Hz) VALUE VALUE NO. (Hz) VALUE VALUE
1 1258.59 ,0010 15.64 13 2513,20 .0012 333
2 1374.28 .0035 17.08 14 2659.44 .0013 33.0%
3 1453.32 .0254 18.06 1% 2744.46 .0052 34,11
& 1539.43 .0039 19.13 16 2822.43 .0015 35,08
5 1660.75 .0043 20.64 ¥ 4 2909.95 .0014 36.16
6 1809.28 0022 22.48 18 2963.45 .0009 36.83
7 1935.40 .0052 24,05 19 3066.66 .0006 38.11
8 2033.69 .0041 29,87 20 3390.20 .0007 42.13
9 2110.85 .0036 26.23 21 3471.01 .0010 43.14
10 2235.88 .0080 27.79 22 3792.03 .0006 47.13
11 23481.3% .0184 29.10 23 3876.22 .0010 48,17
12 2417.36 . 0046 30.04 24 4358.99 . 0007 o417
TOTAL MAG SUBSYNCHRONOQUS SYNCHRONOQUS NONSYNCHRONOUS
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VOO SUMMER CHARGING / SAFETY INJECTION PLMP
RUNOUT FLOW EVALUATION (Rev, &)

ATTACHMENT 4

CH/SI PUMP PERFORMANCE CURVES

This attachment contains Head 7 Flow pertormance curves tor all three CH/SI pumps. These curves

nclude data recorded during procedure STP-230.006A overplayed with the vendor’s shop test curves.
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V.o O SUMMER CHARGING  SAFETY INJECTION PUMP
RUNOUT FLOW EVALUATION (Rev, 29

ATTACHMENT 3

"AS FOUND" PUMP HEAD FLOW DATA

The tables in this attachment were aken trom Reterence 3, and are the source of the “as tound” pump

pertormance datd which was ptofted in the graphs of Attachment 4



Charging Pump B - Head Curve & Run-out Test

HDR | SEAL | CHG | PUMP | HEAD | SUCT |} DISCH HDR CHG | LINE
FLOW| INJ JFHOWIFLOW}! FI PRESS | PRESS | PRESS | PRESS | TEMP
GPM | FLOW ! GPM | GPM PSIG PSIG PSIG PSIG | DEGF
GPM
100 15 N/A 115 6374 17.1 2765 74.81 N/A | 9274
179 27 N/A 206 6204 16.8 2720 172.5 N/A | 84.39
286 26 N/A 3i2 5886 16.7 2557 390 N/A 79.71
378 25 N/A 402 5271 165 2290 (52.5 N/A | 7598
482 26 N/A 508 4469 15.8 1940 1003.1 N/A | 7343
585 25 N/A 610 3472 154 1505 14756 | N/A 7139
585 25 N/A 610 3472 154 1505 14756 | N/A 71.39
497 27 87 611 3594 154 1558 1055.8 1105191 70.39
497 27 88 612 3599 15.5 1560 1056.6 | 1050 | 7042
510 26 89 626 3473 15.3 1505 1112 1108 § 70.04
522 29 94 (28 3167 15.4 1372 12023 | 1200 -5
522 Py G4 645 3167 154 1372 1202.2 | 1198.1 ] 6947
P_S‘H 29 96 657 3030 152 1312 12486 | 124691 69.18
535 29 108 672 2935 15.2 1270 12399 | 12375| 69.1
536 29 109 673 2930 15.2 1268 12375 {12356 69.1
531 28 118 678 2889 152 1250 12204 | 1215 | 69.14
525 28 136 689 2807 15.1 1214 11829 s 11775 69
516 27 155 698 2725 15 1178 11456 | 1138.1 69
510 27 171 708 2646 149 1143 11119 §11025) 689




Charging Pump A - Run-out Test

HDR SEAL CHG PUMP | HEAD | SUCT | DISCH HDR LINE
FLOW INJ FLOW | FLOW FT PRESS | PRESS | PRESS | TEMP
GPM FLOW GPM GPM PSIG PSIG PSIG DEG F
GPM
602 27 N/A 629 3577 15.3 1550 1464 69.23
575 N/A 92 666 3267 15 1414 1338.75 1 68.64
565 N/A 111 676 3i76 15 1374 12994 | 68.87
555 N/A 133 688 3036 149 1313 1255.3 69
544 N/A 155 699 2966 14.8 1282 1211.25 69
535 N/A 174 708 2882 14.8 1245 1173.75 69.2
551 N/A 139 691 3053 14.8 1320 1250 70
535 N/A 171 706 2902 14 85 1254 1181.25 69.2




Charging Pump C - Run-out Test

HDR SEAL CHG PUMP | HEAD | SUCT | DISCH HDR LINE
FLOW INJ FLOW | FLOW 3 PRESS | PRESS | PRESS | TEMP
GFM FLOW GFM GPM PSIG PSIG PSIG DEGF
GPM
596 26 N/A 622 3428 14.7 1485 142125 1 69.02
555 N/A 111 666 3051 14.6 1320 | 125625 ] 69.16
542 N/A 136 679 2937 14.6 1270 | 1201.88 } 69.19
533 N/A 155 688 2846 144 1230 1162.5 69.22
523 N/A 173 696 2754 14 1190 1122 69.22




