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Section 1
1. INTRODUCTION

During and following the TMI-2 accident, a number of instruments failed
or were suspected of providing erroneous readings. Because of this
problem, industry concerns were focused upon the behavior of instrumen-
tation under adverse conditions. To better understand failure
mechanisms, the Technical Integration Office (TIO) contracted Technology
for Energy Corporation (TEC) to perform field measurements on a set of
selected TMI-2 instruments to determine in-situ operating
characteristics. For some instruments, these measurements were to be
performed prior to removal (and replacement with new instruments) in
order to have a cross reference with post-removal observations. For
other instruments, an indicatlion of the condition of the instrument

(i.e., fully operational or failed) was desired.

This report describes the measurement and results of the Loose Part
Monitor Channels YM-AMP-7023 and YM-AMP-7025. These instruments consist
of an Endevco Model 2276 accelerometer and a model 2652M4 charge
amplifier connected to the Loose Parts Monitoring System terminals by
approximately 400 feet (500 feet for 7025) of cable. The instruments
were being incorporated into a B&W supplied system when the measurements
were taken; therefore, the equipment was not expected to be fully

operational.
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Section 2

2. INSTRUMENT LOCATION, CABLING, AND TERMINATIONS

A review of appropriate drawings from Endevco and Burns & Roe (itemized
in the Appendices in the measurement procedures) resulted in the com-
posite electrical diagram shown in Figure 2-1. From this information,
Table 2-1 gives a list of the appropriate cable identification points
for performing measurements in Control Cabinet 216. As noted in

Figure 2-1, the cable lengths are approximately 400 feet for YM-AMP-7023

and 500 feet for YM-AMP-7025.

Since the system was in a state of partial operation due to the conver-
sion to a B&W Monitoring System, details of the "as-found" location of

signal lines were determined on-site during the measurements.
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2-3
Table 2-1

TERMINATION POINTS FOR YM-AMP MEASUREMENTS

Signal Identification*
YM-AMP-7G23 Signal Cable IT35921 (coaxial)
YM-AMP-7025 Signal Cable IT35981 (coaxial)

*Cables connected to Cabinet 216 before testing.



Section 3

3. PREPARATION OF MEASUREMENT PROCEDURES

As a result of generating the composite electrical diagram and from a
review of Endevco Product Manuals, TEC identified the major types of

measurements to be pe:formed:

1. To determine as-found condition of level indication and to
record signal output;

2. On each electrical connection, to perform passive measurements
(i.e., passively monitor signals) consisting of time domain
waveforms, very-high frequency spectrum analysis (i.e., MHz
region), and frequency spectra below 100 kHz;

3. To perform resistance, capacitance, impedance, and Time Domain
Reflectometry (TDR) active measurements (i.e., actively
introducing a test signal).

These measurements were designed to verify the operation of the power
supplies, the acceleration measurement assembly, cabling, and
terminations/connections to the assembly. The Appendices contain the

detailed procedures which were followed during the measurement program,

and a summary of measurements is presented in the next section.
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Section 4

4. MEASUREMENTS

Since the Loose Parts Monitoring System (LPM) was "off" when measure-
ments began, the first data obtained were capacitance, impedance, and
resictance data. Table 4-1 shows a comparison of the data obtained for
YM-AMP-7023, YM-AMP-7025, and YM-AMP-7025 (after replacement of the
charge converter). TDR measurements were also taken on the cables to
identify possible defects. The strip chart traces of the results are

shown in Figures 4-1 to 4-3.

Following measurements on the powered down state of the channels, power
was applied to each instrument. The current and voltage were measured
for each channel between the amplifier in Cabinet 216 and the remote
charge amplifier. Results are presented in Table 4-2 for each

instrument.

The next measurements consisted of photographing the output waveforms of
each LPM channel. Figures 4-4 to 4-6 snow the resulting time traces.
Along with time domain measurements, both high frequency (>1 MHz) and
low frequency spectra (<100 kHz) were photographed for each LPM channel.
High frequency spectra are shown in Figures 4-7 to 4-9 and lew freguency

spectra are shown in Figures 4-10 to 4-12.

Following the frequency spectra measurements, the output of each channel

was recorded on an FM recorder for approximately 10 minutes.




Table 4-1

CAPACITANCE, IMPEDANCE, AND RESISTANCE MEASUREMENTS

Capacitance . Impedance (ohms) _
Instrument 100 Hz 1 kHz 100 kHz 100 Hz 1 kHz 100 kHz  Resistance*
YM-AMP-7023 " 22nF 10.3nF 10.5nF 7.2k 6.6k 151 10.1k (33.2k)
YM-AMP-7025 28nF 16.4nF -228nF 7.1k 5.8k 9.11 1.2k (34.2k)
7025 (Replaced) 22nF 16.5nF -209nF 10.4k 7.2k 9.2 10.8k (37.8k)

*Valuas in parentheses are the reverse polarity readings.
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Figure 4-1. TR Trace of YM-AMP-7023 Cable.
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STRIP CHART 106-1
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Figure 4-2. TDR Trace of YM-AMP-7025 Cable.
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Cable IT35981

e e
= = = setting - 500mp/div

Range - 52.6 ft/div

Sensitivity - 0.25

“.lter - 15 Hz

Cable dielectric - poly

TOR Trace of YM-AMP-7025 (Replacement) Cable.

Figure 4-3.



4-6
Table 4-2

Current and Voltage Measurements*

Instrument Current Voltage (VDC)
YM-AMP-7023 4.39 ma 29.6
YM-AMP-7025 0.58 ma 34.7
7025 (replaced) 1.72 ma 35.3

*Measurements between LPM amplifier and cable.
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Photo 107-1
Time - 20usec/div
Gain - 0.2 V/div

Signal - SIG

Photo 107-2

Time - Smsec/div

Gain - 0.2 V/div

Signal - SIG

Figure 4-4. Oscilloscope Waveforms from YM-AMP-7023 Signal.
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Photo 106-1
Time - Smsec/div

Gain - 2 mV/div

Signal - SIG

Photo 106-2
[ime - Susec/div
jain - 1 mV/div

signal - SIG

Figure 4-5. Oscilloscope Waveforms from YM-AMP-7025 Signal.
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Photo 107-52
Time: Swusec/div
Gain: 1 mV/div

Sigral: S1G-Shield

Photo 107-53

Time: 2 msec/div

Gain: 1 mV/div

Signal: SIG-Shield

Figure 4-6. Oscilloscope Waveforms from YM-AMP-7025
(Replacement) Signal.
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Figure 4-7. High Frequency Spectrum of YM-AMP-7023
Signal.
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Figure 4-8. High Frequency Spectrum of YM-AMP-7025 Signal.
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Figure 4-9. High Frequency Spectrum of YM-AMP-7025
(Replacement) Signal.
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Figure 4-10. Low Frequency Spectra of YM-AMP-7023 Signal.
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Figure 4-11. Low Frequency Spectra of YM

AMP-7025 Signal.
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100 kHz Range
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Figure 4-12. Low Frequency Spectrum of YM-AMP-7025 (Replacement)
Signal.



Section 5

5. INTERPRETATION OF MEASUREMENTS

Due to the lack of detailed information concerning the LPM system and
the uncertainty caused by replacement of the system, only a summary of

the major conclusions can be presented.

The original Rockwell V&LPM in the plant used Endevco accelerometers and
charge converters, model 2276 Isobase and model 2652M4 respectively.

The Rockwell LPM provided the 18 ma necessary to power the charge
converter. The Rockwel! system was then replaced by a B&W system
without changing the charge amps. This system was designed to provide

only 4 ma to the charge converters.

Without proper DC bias, the charge converters probably are not working.
However, because of capacitive feedback ir the charge converter, accel-
erometer signals may be present at the V&LPM inputs in a highly atten-
uated form. This attenuation would be proportional to the length of
the cable plus the series capacitance of the feedback capacitor in the
charge amp. Because the cable length is approximately 500 feet, the

input signals at the LPM may he mostly noise.

About 1 month after the original measurements were made on 7023 and
7025, the charge converter in channel 7025 was replaced. It is not
known what type charge converter replaced the 2652M4, but scope photos
of the ocutput waveforms show no significant increase of amplitude.

After replacement, the output current for channel 7025 only measured
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5-2
1.7 ma through a 2k resistor attached at the signal input. Even if the
new charge curivertzr operated at the 4 ma curreat level, it still was
not boing provided encugh current. Therefore, the same situation would

exist as with the original charge converter.



Section 6
6. CONCLUSIONS

Based on the measurements and an overall interpretation of the
measurements, YM-AMP-7023 and YM-AMP-7025 are not operating properly.
Part of the problem is due to a change-over froim the Rockwell LPM to a
B&W system, but there are indications that proper supply currents are
not being provided to the preamplifiers (charge amplifiers). With
uncertainties in the current hardware configuration, an interpretation
of the operability of the system with proper supply currents is not

possible.



APPENDIX A

ORIGINAL FIELD PROCEDURES ANu
DATA SHEETS FOR YM-AMP-7023
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2a.
2b.
Ja.
b.

ha.
hb.

1.
12.
13.

A-2

JOB TICKET (WORK REQUEST)
REVIEW — CLASSIFICATION — ROUTING CONTROL FORM

JOB TICKET NUMBER

Does work represent a change or modification to an existing system or component? If yes, an ap-

proved change modification is required per AP 1021. /
CMNo___ Nix

Does work requires an AWP?
Is an approved procedure required ta minimize personnel exposure:?
Is work on 3 QC component as defined in GP 10087

If 3a is yes does work have an effect on Nuclear Safety? If 3b is yes, PORC reviewed Superinten-
dent approved procedure must be used.

Agreement that a PORC reviewed, Superintendent approved procedure is not required for this
work because it has no effect on nuclear safety. (Applies only if 3a is Yes and 3b is No).

BA ,

UNIT SUPERINTENDENT DATE

Is the system on the Environmental Impact list in AP 10267
If 5a is YES, is an approved procedure required to limit environmental impact?

Agreement that 5b is No. (Required only if 5a is Yes).

JUA

UNIT SUPT :SuPv GF OPERAT'ONS DATE

Plant status or prerequisite conditions required for work. {Operating and/or shutdown)
'—"—-——\—

(aC Dept. review, if required in item No. 3.

)

0C SuPthwSOR DATE

Does work require code inspector to be notified?

{5710

Supervisor 8 Mainteflance ap ro,val 10 commence work:
/ -
< /éb-‘ Oa[ejél/fo
7

Yes

Yes

No

No

Yes

No

Yes

AN NN

No

Yes

AN

No

Yes

Yes

No

\
I
g

No

Yes

No

Maintenance Foreman’élg}éd; 75’/’—‘.’2 //r ’Z)
P

Code Inspector Notified. Name:

Date

q /'
Shift Foreman’s approval to commence waork: (f/b/xfﬁ'\lac

Date 9’//:’?/‘*

Inival if Shift Foreman signature 1s not required.
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¢ o WORK REQUEST PROCEDURE
o TMI Nuclear Station
- Maintenance Procedure Format and Approval

A-3

Unit No.____Z

This form outlines the format and acts as a cover sheet for a maintenance procedure. Due to the limited size of the
form, additiona! pages may be attached as required. Work Request procedure AP 1016 Section 6 should be used as
a guide in preparing the maintenance procedure.

1. Procedure Title & No.: .
Senser /(ia ble  HMeasorcamerts on  YM- ArMP- 7023

Steonr Lewerndor B é//’,’ar 7:4' Sheel

2. Purpose: 7 C/&é"'m e oor\rh/ 04 rac 4r .5 /, er P 1[ ;,'7- o -/ir

Qom Ym-AMP - 2523

3. Description of system or component to be worked on.

yM AP - 2023 a,,_./ 4Jro¢/¢'{¢°/ nu /‘umhff/m; Cl'-,a"'e"’é

4.  References:

See af '1404“/. -

5.  Special Tools, and Materials required.

See attacled.

6.  Detailed Procedure (attach additional pages as required)

See abtecd o

Supervisor of Maintenance recommends approval W{ Date 7/22/ 7o

4/”0“7 y s /: ,,,4..,_ 9/20/36

Unit No. 1 Chairman Date Unit No. 2 Chairman Date

* PORC RECOMMENDS APPROVAL

¢ UNIT SUPERINTENDENT APPROVAL

Unit No. 1 Date Unit No. 2 Date

* Standing Procedure

Supervisor of QC Date e e s

*Note: These approvals required only on Nuclear Safety Related/Radiation work permit jobs,
TMI94 2.78

o mer e

RIETON BN



A-4

— TITLE IN-SITU MEASUREMENTS OF CABLES AND | NO.
=== ' SIGNALS FROM LOOSE PARTS MONITOR Tp-107
m = CHARGE CONVERTER YM-AMP-7023 Ev.
o li= = 1
Technology lor Energy Corporation | APPRCVED DATE
PROCEDURE - M.V, Mithis, Diractor, Tech. Serv. Div. 9/18/80

PURPOSE: The purpose of these measurements is to gather baseline data and infor-
mation in preparation for removal of Loose Parts Monitor Charge Converter
YM=-AMP-7023 from thy Reactor Building TMI Unit 2. The tests specified in
this procedure are designed to assess the condition of the in-containment
instrument module (accelerometer, charge converter), associated cabling,
and readaut devices. This assessment will require the use of Time Domain
Reflectoretry (TDR), Impedance (2), Spectral Analysis (frequency domain),
and genera) oscilloscope observations (with recording) of waveforms
from/to the unit under test (UUT).

YM-ArP- 7022 — Sk é’ﬁn:.'/“:-#-'«l."." Vs Worper Torle 5/:-,."
PROCEDURE (ADMINISTRATIVE):

A. Limitations and Precautions

1. Nuclear Safety., Loose Parts Mcnitor Chargs Converter YM-ANP-7023,
Tocated at elevation 347', is part of the overall Loose Parts

Surveillence System. U E S e B P B HORERY

g5 e Uy A R L T R PN ) Ly

¢. Environmental Safety. Loose Parts Monitor Charge Converter
Yii=AMP=-7025 can be taken out-of and restored to services without pro-
ducing a hazard to the environment.

3. Personnel Safety. The test described herein produces no additiona?
personnel safety hazards other than normally associated with per-
forming instrument testing.

4. Equipment Protection. In the performance of each test described
heg?in, care will be taken to insure adaquate equipment protection es
follows:

a. In all cases actual test hookups to the Unit-2 instruinentation
shall be made and verified by Instrumentation Personnel.

b. All passive measurements (Spectral Analysis and Oscilloscope
observations) of waveforms and signals from powerad instruments
shall be performed using high input impedance probes or inputs
(Z = > 1 Meg ohm) to prevent loading of signals.

c. In all Time Domain Reflectometry and Impedance measurements, power
will be removed from the unit under test and low level test
signals prescribed in Table 4-1 shall be utilized by inserting
test signals on appropriate conductors of Cable 1T3592].

1l of 9
PAGE




A-5
NO.
— IN-SITU MEASUREMENTS OF CABLES AND SIGNALS TP-107
] EE TITLE  FROM LOOSE PARTS MONITOR CHARGE CONVERTER
g . . YM-AMP- 7023 __ . REY, 1

Table 4-1 Active Measurements

Active Signal Parameter Time Domain Reflectometry Impedance
Voltage 225 mV nominal (into SO <5V ms
ohm base)
Frequency ——- 100Hz, lkHz,
10kHz, 100kHz
Current < 10mA < 100mA
Other 225m¥, 110 picosecond -
- pulses
B. Prerequisites

1. The Shift Supervisor/Sh1 £t Foreman shall be notified for concurrance
pr1or to the perfornance of those measurements , @EEGEEKALTIINT I
- 3 ; o hd ‘-'~‘«f:f LN e

2. Instrunentatlon personnel shall be assigned to assist in th2 perfor-
manca of these measurements.

3. A1l measurements and test instrumantation shall be in current calibra-
tion (traceable to NBS).

4. The Shift Supervisor/Shift Foreman shall be notified prior to starting
and unon corpletion of the measurements.

Procedure for Performing Measurements

References :

1. Endevco Dwg. No. AE-E0401, Specifications for deel 2652M4 Charge
Converter YM-AMP-7023\Sheet 3 of 3).

2. Specification Manual for Endevco Model 2276 Accelerometer.
3. Burns & Roe Dwg. 3024, Sh. 105.

4. Burns & Roe Dwg. 3343, Sh. 2.

5. Burns & Roe Owg. 3045, Sh. 17,

6. Burns & Roe Dwg. 3314, Rev. 8.




A-6
NO.
P IN-SITU MEASUREMENTS OF CABLES AND sxeum.J TP=107
=i e FROM LOOSE PARTS MONITOR CHARGE CONVERTER
YM-AMP-7023 AEV, 1

7. Burns & Roe Dwg. 3174, Sh. 7.
8. Burns & Roe Dwg. 3045, Sh. 17. -
9. Instruction Manual, Tektronix model 1502 TDR.

10. Instruction Manual, Hewlett Packard Model 4274 Multifrequency LCR
Meter.

11. Instruction Manual, Hewlett Packard Spectrum Analyzer (Model 141T,
85533, 85528 Modules).

12. Instruction Manual, Nicolet Model 444A-25 Spectrum Analyzer.
13. Instruction Manual, Tektronix Mpdel 335 Qscillcscope.

14. Instruction Manual, Lockheed Store-4 Racorder.

15. _Instruction Man:ual, Tektronix SC502 Oscilloscope.

16. TEC Corposite Electrical Connection Diagram, YM-AMP-7023 (see
attachment). ' .

| STEPS

1. MNotify Shift Supervisor/Shift Foreman of start of test on YM-AMP-7023.
2. Remove all power from YM-AMP-7023 (Channel 6). .

3. Remove cable 1735921 (Channel 6) in cabinet 216.

4., \sing the Hewlett-Packard Model 4274 (or equivalent) Impedance Bridge measure
the capacitance and impedance at the following test point..

TEST POINT * FROM 0

a. Cable IT35921 (Center Cable1T35921 (Shield)
Conductor) .

* Test Connection in Cabinet 216.

PaGe Jof 9
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‘ NO.
S IN-SITU MEASUREMENTS OF CABLES AND SIGNALS ‘ TPIG7
§ g=1 TITLE  FROM LOOSE PARTS MONITOR CHARGE CONVERTER —
ome YM-AMP-'7023 ,nEV. 1

Record the data requirad below:

TEST POINT CAPACITANCE IMPEDANCE
Frequency 100 Hz 1 kHz 100 kHz 100 Hz 1 kHz 100 kHz
., (3 . I8
a. Cable IT w%‘f M L.bK j}‘-’;{
3920 | Zonf (/03N 1005 0f 7f2/V0 " e g°
Center Conductl- L6 725 Z o7
or to shield

L5
5. Using the Tek:ronix odel 1502 (or equivalent ‘TDR unit) perform TDR measure-
ments on the test point given in Step 4. .

1 Record the data below:

Instrument Strip
Test Point High R Low R Settings Thart
@ Nfte] @Nft.| Aml Range Mult Number ,

a.Cabie 1735921 ey
Center Conductor . '
to Shield

6. UWsing the Keithley Model 177 (or equivalent DMM) perform resistance measure-
ments on the test points specified and record values in the space provided.

Fﬁ&:E.“ of 9
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e ' IN-SITU MEASUREMENTS OF CABLES AND SIGNALS TP407

i Eu_ TITLE  FROM LOOSE PARTS MONITOR CHARGE CONVERTER -
YM-AMP-7023 REV. )

20f Bontoe  2ovk Fhnes

POLARITY POLARITY
From = +; To = - From = =; To = +
TEST POINT FROM LINK TO LINK " RESISTANCE RESISTANCE
Center Shield ' 3,23 K
a. Cta\c)iuctor (=) /0. 14 K 35,23
+

7. Connect the TZC Current Monitor/AC Coupling Test Fixture between LPM amplifier
and Catle IT35921 per the following diagram:

DIAGIAY 8-1

Red !To Ratzhly 177V <
Arplifier & LFY Center Conducior (2NC) -~ o Cadle 1738321 Center Conductor (34¢)

e __me | \\91?’“ e =
2OOCTT iy OO
A

P — =

~; Cable 1735521 Guter Cenductor (2.C)
Blacx (To TZC 901)

BlAX

LPM Arplifter Duter Conductor (BNC)

3IC CURRENT MONITOR/AC COUPLING
TZST riXCORZ

NOTE: ThYs circuit provides additicnal 8CCess to signels and charje converter current

1) ScruL cocneztion of an am=deter by coanectity a BENC wi:zh plugs 1 (eignul
of BMC cocnector)® and 2 (g-ound of BNC connector).®

d) Access to the signal t..Cough a decougliag capacitor s provided 5y a BNC
connectiag plugs & (sigaal of ENC) and ) (gzouad of BNC).®*

® Connections provide for proper polarity.
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I IN-SITU MEASUREMENTS OF CABLES AND SIGNALS ,Nofp- 107
i i= 7ITLE  FROM LOOSE PARTS MONITOR CHARGE CONVERTER
- smm - YM-AMP-'7023 - : %REV 1

8. Connect a Kiethly Model 177 DMM (or equivalent) in series with center conductor
of 1735921 (BNC) by connecting across plugs 1 and 2 (the two red plugs) of the

TEC Current Monitor/AC Coupling Test Fixture.

9. Connect a TEC 901 Isolation Amplifier with a BNC to Banana plugs 3 (ground) and 4
(signal) (the two black plugs) of the TEC Current metor/AC Coupling Test

Fixture.

10. Connect an FM Recorder to the output of the 901 Amlifier (the TEC ©01
operating in differential mode) and start the recorder. ‘

NOTE: Recording will continue through Step 17.

11. Apply power to YM-AMP- 7023(Channel 6 and verify operation through normal
instrumentation procedures '

12. Using the Kiethly Model 177 DMM (or equivalent; Precesion = + 13) measure the
current at the signal test point.

, Cabinet
SIGHAL 216 TEST LEAD SCALE RZADING

TEC Current/
a. Monitor
Plug-1 E*-g 20Mn 437 mu
Plug-2
H  CoreenT Beppivmt, FPower ON X /2 rm/n,
. - ’4_20 ?/?3/(()

Z L

Anp Vor7nge 8ignature/Date

13. Using the Xiethly Model 177 DMM (or equivalent; Z; > 107 OHMS, Range 0-2000V,
Precesion = + 1%) measure the DC Voltage at the signal test point.

CABINET
SIGNAL 216 TEST LEAD SCALE READING

TEC Current/ o

a. Monitor -
Plug-1 (+ 200V | 29-LV

Plug-3 (
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NO.
— IN-SITU MEASUREMENTS OF CABLES AND SIGNALS | TP- 107
§ E'f- TITLE  FROM LOOSE PARTS MONITOR CHARGE CONVERTER |
== YM-AMP- 7023 | ' ,RE‘/ 1

14. Wsing a Tektronix Model SC502 (or equivalant) oscilloscope observe the wave-
form at the signal test point:

CABINET
TEC Current/
a. Monitor Photo o7 -/ {Photo /o7~ < | Photo
Plug-4 SIG Time Basez2o-«s5| Time Base " m< | Time Base
Plut-3 Shield VYert Gaingo.2v} Vert Gaing, 2/ | Vert Gain

Sync the oscilloscope and photograph the waveform using up to three time base and
vertical gain settings. Mark tihe beck of the photographs with the instrument tag
nunber and parameter measured.

Signature/Date

15. Using a Hewlett-Packard Spectrum Analyzer (Models 1417, 85538, and 8552, or
equivalant) perform an analysis of the test signal for spectral content:

CABINET

' SIGNAL 216 PARAMETER | PHOTO 3
TEC Current/
a. Monitor /c7-3
Plug-4 SIG
Plyg-3 SHIELD

Before photographing each scope presentation adjust analyzer for best spectral
resolution. Record critical analyzer parameters e.g., RF bandwidth, RF band-
width and sweep speed on rear of photograph as well as parameter analyzed.
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NO.
Eos gre o IN-SITU MEASUREMENTS OF CABLES AND SIGNALS TP-107
{ =1 TITLE FROM LOOSE PARTS MONITOR CHARGE CONVERTER
= YM-AMP-7023 REY, 1

gﬁn/ﬂ;\//p/»/ SCar wieTN TP

16.

17.

18.

AMPLITUDE REMARKS

SPECTRUM IDENT FREQUENCY

vr e Stun Tirme Loe fO- 1

/006 Log
SAKu Yy oy Aoy c’ Sea _ ,
3 4§y o / 2044
Sens = O
vad -

C;),;, 7/*(—26; 74

Signatiure/Date

Using the Nicolet Model 444 FFT Analyzer (or equivalent) perform FFT analysis
of signals from the signal t st point:

CABINET )
SIGNAL 216 PARAMETER PHOTO # i
: OrR PLOT
~ |TEC Current/
*a. Monitor )
Plug-4 516 074 | JRus
Plug-3 Shield o7 - 5 .“/m/%

4

~

<

If PSD plots from the signal show high or unusual amplitudes, utilize the
zoom feature to provide finer resolution and obtain PSD data in the fre-

quency band of interest. -

CJ.,; 754 9z

‘Signature/Date

Continue recording the output signal from YM-AM?-7023 for a pericd of 10 addi-
tional minutes. Remove amplifier and FM Recorder when complete.

Remove all power from YM-AMP- 7023 ,(sarﬁe procedure as Step 2).

8 of 9
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YM=-AMP.' 7023, REV, 1

: 13, Remove the TEC Current Monitor/AC Coupling Text Fixture.

20. Notify the Shift Supervisor/Shift Foreman of the conclusion of testing on
YM-AMP-"7023.

all data has been correctly entered and filed as requested.

I hereby certify that this Test Procedure has been completed as written and that

TEC Representatwe() fé%/\/f 7/~3/gu

)
Signature/Oate

Instrumentation

06 Bllat g

2

Signature/Date

/

pAGE9Of9

PR i




- .
: i J o £ i . I
.' mwianE ;"’ : J
a ar e ion [ 2 hd
1cr lranc
| po
+ ¢ " -
h
.
(VT
.
.
[ag 21 [ 1NN :
'S e » Ir v\ 4
ry r 100 M Lo 108 &
N : A
w23
L]
! Yu.vE-. 7039 BNoonmt Nabs
. Yo W0p°s.
' .
¢ .
> L} 1] [ LC I Cca|ca-m PR
A u L] PR ——
- - : .
\ g /° . T 0 ove
|; (rume oee 7) (& : Sy Eravee Mer 2eTImA —e
: LJ
’: : | __ %40y Yaraw /X8 so0 pare dow Stuten
3 L]
“idIEJ“—'! - :
= : g T
. qeio —
— -Fn&&m« : . w
’
Nosamms Am Lrecs
T023 . L!‘!‘" Courry (oo pid ' Twinas
I . & '
3 R ['f.' . Y ve - Y26 SV esnon o
Tore . ' w e’y
L]
A7 '
e £ ] titd 2|2 LYY Qo-s
2 1 ) )
' S c.Lms b e fanevco
. Coorarn. frete B : "’,'L',';""' Lavroce Mrve taseens A O2278
. ___~l oo
: fugy gor Seortng,
.
L]
]
[ 20 1 .
fo '1'\”"'!: o . (22T " heer
L .
A Nate O ' §oro oo oo
\ 4% . L IR P X2 LA
.
L]
!
{ '
' .
i .
] . ' -
| z TEC temrmir
! D"PTRR TS v
g - SR ™
i nore: Lo Lengfl ; Pty
I PR S1cainy
' e .
; ool YM-AMP- 7323 47025
T N sl sl s
i o e lln




GENERATION CORRECTIVE MAINTENANCE SYSTEM

e o
CM STATUS ACTIVITY FORM
A-14
R COMPONENT DESIGNATOR 3 REQUEST DATE
'. L LOCATIC‘N UNIT JOB WORK
TYPE AUTHORIZATION
COMP. COMP. (0]
' SYS TYPE: 1. 0 NUMBER
' P MO |DAY | YR
5 12 16 17 22123 24}8 32133 [38
3 L] - ’
Vil MEL lolalal olslslolol2lc M ¢ l\f»'l']LﬂC/ 01412018 g
A
c ECM
LEL I B NUMBER
co
1 4 47
810 A
A P P P
TXN c R | RESP. LOCATIONIR ASSISTING |g | ASSISTING
co T T IOR CONTRACTOG;; CONTRACTOR T | CONTRACTOR
1 4 6\% 67 71 Y
8lols}A FILISAN
TXN é PURCHASE REOUISITION, PURCHASE ORDER
CD T NUMBER NUMBER
1 4 59 66167 73
810 A
S/M APPROV AL FIELD WORK
A STATUS HALD TO COMMENCE COMPLETION
TXN [ % WORK DATE
T CODE START DATE RELEASE DATE COmPL. MO DAY YR MO DAY YR
1 4 39 40|41 45(47 52153 55 |56 61162 87
7 / 227 / Y2727
8 [1]0]a o207 T L L
0,1} L | ) ) 1 OUTAGE HOLD
02 , T " ] PART HOLD
0,3] ¢ \ 1 n . \ QUALITY CONTROL PART HOLD
0,4 , [ 4 1 ] 1 1 QUALITY CONTROL PROCEDURE HOLD
0,5 , \ i \ o OPERATIONS HOLD
0,6( , 1 |1 | ] 1 CHANGE MODIFICATION HOLD
0,7{ 4 ] 1 ] 1 1 ENGINEERING HOLD
0,8 , 1 L | ) L PLANNING HOLD
A i 1 i 1 1 |
5,0] , ] | ] 1 | MANPOWER NOT AVAILABLE
5,2 4 \ |t | \ AT QUALITY CONTROL
5,30 3 i 1 v |1 1 AT UNIT SUPERINTENDENT
5.4 1 \ 1 i 1 1 AT READING
5181 .| ST I T | ' POST MAINTENANCE TEST HOLD
5,61 . | 4 y | \ y AT ALARA

TAR 1O 6 )




APPENDIX B

ORIGINAL FIELD PROCEDURES AND
DATA SHEETS FOR YM-AMP-7025

A-15 ;
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GENERATION CORRECTIVE MAINTENANCE SYSTEM B-1
L -4 JOB TICKET FORM (WORK REQUEST)-THREE MILE ISLANu UNIT 2
COMPONENT DESIGNA T1ION xED REij EST DTS RECOMMENDED
NS comp o B | ocanonomt | AR g8 rere 1 o . v PRIOAITY
v |y TvRe R v
¢ ml Ialnlel 12lelzist [0]3]6]0]0] 2{CiMm cisi7l i/ o 19lz]elele <.
DESCR!IBE P"—"“f'°\’m c‘x.“’JchL\ei o((‘Oc.(du(‘e !r‘\ér ;enge.-/c(,.
MALFUNCTION il / !
OR | _jnlelels b | Ale fnle =
MOOIFICATION
DESIRED l
CAUSE OF
MALFUNCTION
(IF KNOWN)
'a . . /’
Eanle” T % oLl
: AL f PperrE— /‘72% Y et 5:( Z
0] él /l-;I{ / ™ ORIGINATOR'S SIGNATURE ATE |0 I(I, j’ K SUPERVISOR'S SIGNATURE DATE
. DOE/EG ‘e /%g"ﬂ'—{ /4:«;,,_,[%.’6
Wl TRZI2 N g2 ng' ?“%C,Cgéf ;LA-\Y coND'TIO®: NPRO FAILURE START
1oCeT s | “ o, X oo/ AoR suforfuefzofae]  fes).n YR . MO , DAY | HR  MIN
ola[slolollelaldelal | Plelricloli Bl | iell il ¥ iz
e v STATUS
3 B L hoto
v v v
olololel TTITTT]1 HEEN 1
' K '-“i“-.-A :| "E5F TGCAT I
\ BAIENZE AT S, ] SRCUNIRATIGR
) ey s e
EiRAGE 2|0 [zle A
Licikon: Clle Pon | 505sfos Gt By
Comply witii tha Provisi~n-
set forth in AP 1002 an
Limits and Precautions: - Mot F d Safety Manual
3) Personnel
b) Equipment
¢) Environment
d) Nuclear
— - NSURE YCRi: ARERA CLEANED
) Post Mamlenance Tesling requiredand Acceptance Criteria. up l'\s CQ.‘:}.‘L;UON OF ]08
ORIGINATOR — SUPERVISOR ~SUPERVISOR OF MAINTEHANCE—MAINTENANCE FOREMAN - | SEAA
. BP:RrOnMER-—MAlN ENANCE FORSMAN~SUPZAVISOR OF MAINTE ;AN




' B-2

JOB TICKET (WORK REQUEST)
REVIEW — CLASSIFICATION — ROUTING CONTROL FORM

JOB TICKET NUMBER (* 57/

Does work represent a change or modification to an existing system or component? If yes, an ap-
proved change modification is required per AP 1021.

C/M No. A4 Yes No o~
. Does work requires an RWP? Yes No _.
. Is an approved procedure required to minimize personnel exposure?‘ Yes No ¢
. Is work on a OC component as defined in GP 10087 Yes Nn v

. 1t 3a is yes does work have an effect on Nuclear Safety? If 3b is yes, PORC reviewed Superinten-
dent approved procedure must be used. ‘ ) Yes No ¢

Agreement that a PORC reviewed, Superintendent approved procedure is not required for this
work because it has no effect on nuclear safety. |Applies only if 33 is Yes and 3b is Nol.

UNIT SUPERINTENDENT DATE

. Is the system on the Environmental Impact list in AP 10267 ' ‘ Yes No ¢
. If 5a is YES, is an approved procedure required to limit environmental impact? Yes No ¢

Agreement that 5b is No. [Required only if 5a is Yesl. .
WA

UNIT SUPTiSUPV 0f BPERANGNS DATE

Plant status or prerequisite conditions required for work. {Qperating and/or_shutdown)
(aC Dept. review, if required in item No. 3.

WA

QC SUPERVISLH DATE

Does work reguire code inspector t0 be noufied? Yes Ns  /

Supervisar of Maintenance, approval to commence wark:
%‘/g Date 7 /z # 54
7 7

27
Maintenance Forema/nAségne% 1-/0«/-@/%9/7'(

Code Inspector Notified. Name: N Date

- j /‘Ih"—_— ~ Q /A= lem
Shift Foreman's approval to commence work: C, W/bw. Date %/« .2/ 3

Initial if Shift Foreman signature 1s not required.

TMI-154 2 80




\‘ o WORK REQUEST PROCEDURE
¢ TMI Nuclear Station
Maintenance Procedure Format and Approval
B-3
Unit No. 2

This form outlines the format and acts as a cover sheet for a maintenance procedure. Due to the limited size of the
form, additional pages may be attached as required. Work Request procedure AP 1016 Section 6 should be used as

a guude in preparing the maintenance procedure.

1. Procedure Title & No.:
Sesrs0r /d//( mww‘em/ te -g; }’M AmMP -202S" y
I/(dt"/ 5%5/\./0’ 3 Mp,)(/ /uZ( \ge&/ V/r‘»/au./éaz( /:rf«f .fl;..ro,-

2. Purpose: Z o/dﬁl‘»ﬂ;ce J},«/ &[41‘40{4//?14}; en f/a" ,‘,,'lﬁb,,,g,ﬁ .rt(f,?
/)f't'or P resovid.

3. Description of system or component to be worked on.

1

YM-AMP - 2p25~

4.  References:

See ottecl ed

5.  Special Tools, and Materials required.
J.e( J’ééé /

6.  Detailed Procedure (attach additional pages as required)

Go aMzded

Supervisor of Maintenance recommends approval

5//2'6(/-)7 Keview

* PORC RECOMMENDS APPROVAL

A
Unit No. 1 Chairman Date Unit No. 2 Ch;;man Date
* UNIT SUPERINTENDENT APPROVAL
Unit No. 1 Date _ UnitNo. 2 Date
* Standing Procedurs
Supervisor of QC Date

*Note: These approvals required only on Nuclear Safety Related/Radiation work permit jobs.

TMI94 2.78
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TITLEIN-SITU MEASUREMENTS OF CABLES AND NO.

' SIGNALS FROM LOOSE PARTS MONITOR TP- 106
m = CHARGE CONVERTER YM-AMP-7025 REV.
_ =ll= . e L - 1
Technology for Energy Corporation ‘| APPROVED DATE
9/18/80

PROCEDURE M.V. Mathis, Director, Tech. Serv. Div.

PURPOSE :

The purpose of these measurements is to gather baseline data and infor-
mation in preparation for removal of Loose Parts Monitor Charge Converter
YM-AMP-7025 from the Reactor Building TMI Unit 2. The tests specified in
this procedure are designed to assess the condition of the in-containment
jnstrument module (accelerometer, charge converter), associated cabling,
and readout devices. This assessment will require the use of Time Domain
Reflectometry (TDR), Impedance (Z), Spectral Analysis (frequency domiin),
and general oscilloscope observations (with recording) of waveforrs
from/to the unit under test (UUT).

YN -FMP- 2025 — Sein Gmlerofof B Upper 7iee Sheed

PROCEDURE (ADMINISTRATIVE):

AI

Limitations and Precautions

1. Nuclear Safety., Loose Parts Monitor Charge Converter YM-AMP-7025
Tocated at elevation 347', is part of the overal] Loose Parts

Surve111ence System.

2. Environmental Safety. Loose Parts Monitor Charge Converter
YM-AMP-7025 can be taken out-of and restored to services without pro-
ducing a hazard to the environment.

3. Personnel Safety. ' The test described herein produces no additionzal
personnel safety hazards other than normally associated with per-
forming instrument testing.

4, Equipment Protection. In the performance of each test described
¥e;$in, care will be taken to insure adequate equipment protection as
ollows:

a. In all cases actual test hookups to the Unit-2 instrumentation
shall be made and verified by Instrumentation Personnel.

b. All passive measurements (Spectral Analysis and Oscilloscope
observations) of waveforms and signals from powered instruments
shall be performed using high input impedance probes or inputs
(Z = > 1 Meg ohm) to prevent loading of signals.

c. In all Time Domain Reflectometry and Impedance measurements, power
will be removed from the unit under test and low level test
signals prescribed in Tabie 4-1 shall be utilized by 1nsert1ng
test signals on appropriate conductors of Cable IT3593I,

lof 9
PAGE
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NO.
— qu— IN-SITU MEASUREMENTS OF CABLES AND SIGNALS TP- 106
d Ea_ TITLE  FROM LOOSE PARTS MONITOR CHARGE CONVERTER
. YM-AMP- 7025 REV,

Table 4-1 Active Measurements

Active Signal Parameter Time Domain Reflectometry Impedance
Voltage 225 mV nominal (into 50 £ 5V rms
ohm base)
Frequency - 100Hz, 1kHz,
10kHz, 100kHz
Current < 10mA < 100mA
Other 225mV, 110 picosecond -
- pulses
B. Prerequisites

1. The Shift Supervisor/Shift Foreman shall be notified for concurrance
prior to the perforﬂance of those measurements , S
Py

PO R L i v gty
2. Instrumentation personnel shall be assigned to assist in the perfer-
mance of these measurements.

3. A1l measurements and test instrumentation shall be in current calibra-
tion (traceable to NBS).

4. The Shift Supervisor/Shift Foreman shall be notified prior to starting
and upon completion of the measurements.

.

Procedure for Performing Measurements

References:

1. Endevco Dwg. No. AE-E0401, Specifications for Mddel 2652M4 Charge
Converter YM-AMP- 7025 (Sheet 3 of 3).

2. Specification Manual for Endevco Model 2276 Accelerometer.
3. Burns & Roe Dwg. 3024, Sh. 105.

4. Burns & Roe Dwg. 3343, Sh. 2.

5. Burns & Roe Dwg. 3045, Sh. 17.

6. Burns & Roe Dwg. 3314, Rev. 8.

g
N
&
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NO.
IN-SITU MEASUREMENTS OF CABLES AND SIGNALJ TP-105
FROM LOOSE PARTS MONITOR CHARGE CONVERTER’ .

YM-AMP- 7025 = - REY, ~ 1

7. Burns & Roe Dwg. 3174, Sh. 7.
8. Burns & Roe Dwg. 3045, Sh. 17. -
9. Instruction Manual, Tektronix model 1502 TOR.

10. Instruction Mahua1, Hewlett Packard Model 4274 Multifrequency LCR
Meter.

11. Instruction Manual, Hewlett Packard Spectrum Analyzer (Model 141T,
85538, 85528 Modules). .

12. Instruction Manual, Nicolet Model 444A-25 Spectrum Analyzer.
13. Instruction Manual, Tektronix Mpdel 335 Oscilloscope.
14. Instruction Manual, Lockheed Store-4 Recorder.

)

15. Instruction Manual, Tektronix SC502 Oscilloscope.

16. TEC Composite Electrical Connection Diagram, YM-AMP-7025 (see
. attachment).

1. Notify Shift Supervisor/Shift Foreman of start of test on YM-AMP-702S.
2. Remove all power from YM-AMP-'7025 (Channel 8). .
3. Remove cable 735981 (Channel § 1in cabinet 216,,

4. sing the Hewlett-Packard Model 4274 (or equivalent) Impedance Bridge measure
the capacitance and impedance at the following test point. .

TEST POINT* FROM T0

a. Cable IT35981 (Center Cable IT35981 (Shield)
Conductor) ..

* Test Connection in Cabinet 216.

PAGE 3 of 9
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Q

P @R IN-SITU MEASUREMENYS OF CABLES AND SIGNALS l "rp-m,g
i = i TITLE  FROM LOOSE PARTS MONITOR CHARGE CONVERTER ==
= YM-AMP- 7025 lh-‘-% 1
Record the data required below:
TEST POINT CAPACITANCE IMPEDANCE
Frequency 100 Hz 1 kHz 100 kHz 100 Hz 1 kHz 100 kHz

a. Cable IT |28/ /6.4 |=228n )~ | 70 K/ |5 @ ‘2'.//%
35981 A7°| ~36 732

Center Conduct
or to shield

5. Using the Tektronix Model 1502 (or equivalent TDR um..T perforn TDR measure-
ments on the test point given in Step 4. -

A
A
Record the data below: .
=<1 Instrument Strip
Test Point High R Low R Settinas Chart
@ Nft.] @ N ft.| Asmpl Range Mult Number
a.Cable IT3598I. . / ~/
Center Conductor Lk
to Shield .

6. Using the Keithley Model 177 (or equivalent DMM) perform resistance measure-
ments on the test points specified and record values in the space praovided.




NO.
-— w— IN-SITU MEASUREMENTS OF CARLES AND SIGNALS TP-105
| E - TITLE  FROM LOOSE PARTS MONITOR CHARGE CONVERTER
_ ; - — YM-AMP- 7025 . - |REV.
zolc Bomst 20K Fingt
POLARITY POLARITY
From = +; To = - From = -; jTo =+
TEST POINT [ FROM LINK TO LINK RESISTANCE RESISTANCE
Center ehi ' .
a. Cc(:nc)iuctor. °l(]1€)ﬂd /2K 3.2 [
+ -

7. Connect the TEC Current Monitor/AC Coupling Test Fixture between LPM amplifier
and Cable IT35981 per the following diagram:

Aplifier & LPN Center Conductor (BNC)

RED

BLACT

LPN Amplifier Outer Conductor (BNC)

NOTE:

DIAGRAY 8-1

Red (To Reithly 177)
-

Cable 1T35931 Center Conductor (BNC)

R

Cabinec \\. Tield
Side 1 Side _
DOOOC_E s -
- 3 xv T
A

Blaex (To TEC 901)

2EC CURPENT MONITOR/AC COUPLING

Cable IT35951 Quter Conductor (B::)

This circuit provides addit{onal:access to signals and charge converter current

1) Series conmnection of an azmeter by comnecting a BNC with plugs 1 (signal

of BNC coanector)® and 2 (grouad of BNC cornector).*

2) Access to the sigonal chrough a decoupling capacitor is provided dy a BMNC
conneceing plugs 4 (signal of BNC) and 3 (grouad of BNC).w

* Connections provide for proper polarity.

-

PAGE

50of 9
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8. Connect a Kiethly Model 177 DMM (or equivalent) in series with cente. -..aductor
of IT359 I (BNC) by cohnecting across plugs 1 and 2 (the two red plugs) of the
TEC Current Monitor/AC Coupling Test Fixture.

9. Connect a TEC 901 Isolation Amplifier with a BNC to Barana plugs 3 (ground) and 4
(signal) (the two black plugs) of the TEC Current Monitor/AC Coupling Test
Fixture.

10. Connect an FM Recorder to the output of the 901 Amlifier (the TEC 901
operating in differential mode) and start the recorder. )

NOTE: Recording wiil continue through Step 17.

11. Aoply power to YM-AMP- 7025,Channel 8_ and verify operation through normal

instrumentation procedures.
}

12. ing the Kiethly Model 177 DMM (or equivalent; Precesion = + 1%) measure the
current at the signal test point.

Cabinet
SIGNAL 216 TEST LEAD SCALE READING

TEC Current/
a. - Monitor = L 55 <

Plug-1 é+;

Plug-2
Signature/Date

13. Using the Kiethly Model 177 DM (or equivalent; Z; > 107 OHMS, Range 0-2000V,
Precesion = + 1%) measure the DC Voltage at the signal test point.

CABINET
SIGNAL 216 TEST LEAD SCALE READING
TEC Current/ L
a. Monitor oV 3
Plug-1 (+) 2 «.7V
Plug-3 (-)
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IN-SITU MEASUREMENTS OF CABLES AND SIGNALS Tp- 105

FROM LOOSE PARTS MONITOR CHARGE CONVERTER ~
YM-AMP- 7025 REV.

TILE

Using a Tektronix Model SC502 (or equivelent) oscilloscope observe the wave-

14.
form at the signal test point:
CABINET
SIGNAL 216 PARAMETER
TEC Current/ .

a. Monitor - | Photo /24 -/ | Proto s2¢4 2 | Photo
Plug-4 SIG Time Base£7»»- 5| Time Base i« 7| Time Base
Plug-3 Shield Vert Gain2my/| Vert Gain /4 | Vert Gain ____

Sync the oscilloscope and photograph the waveform using up to three time base and
vertical gain settings. Mark the back of the photographs with the instrument tag
number and parameter measured. .

A

o
By

T b s

<;;22;7f<f5;z{7lffééé7 /o
S

Ygnature/Date

15. Using a Hewlett-Packard Spectrum Analyzer (Models 141T, 85538, and 8552, or
eyuivalent) perform an analysis of the test signal for spectral content:

CABINET . '
SIGNAL 216 PARAMETER PHOTO #
TEC Current/
a. Monitor ‘ J06-5
Pluc-4 SIG
Plug-3 SHIELD

Before photographing each scope presentation adjust analyzer for best spectral
Record critical analyzer paramaters e.g., RF bandwidth, RF band-

resolution.
width and sweep speed on rear of photograph as well as parameter analyzed.

PAGE 70f 9
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. NO.
e ' IN-SITU MEASUREMENTS OF CABLES AND SIGNALS TP-105
§ g= T nTLE FROM LOOSE PARTS MONITOR CHARGE CONVERTER |
Siomamm O YMeAWP-7025 ~ ,P\EV 1
SPECTRUM IDENT  FREQUENCY  AMPLITUDE  REMARKS y
San T, /6ot e
S s VT H ,SCﬂn/ W7V /wpe7 //77"/-“/ __Mf “7/& ———
fﬁ . ) O /S‘-</ 20 f
5 Mr; J el F
oV

CL 764 9/b3/50

Signature/Date

16. UWsing the Nicolet Model 444 FFT Analyzer (or equivalent) perform FFT an2lysis
of signals from the signal test point:

CABINET -
SIGNAL 216 PARAMETER PHOTO #
OR PLOT
T W e
*a, TErgorEli]:;re'nt/ : job6- 4 Joe k. S
Plug-4 SIG /06 - b’ J L SenuL®
Plug-3 Shield

If PSD plots from the signal show high or unusual amplitudes, utilize the
zoom feature to provide finer resolution and obtain PSD data in the fre-

quency band of interest. °

O,.; 7S A QZ’JK:"U’

Sigfature/Date

17. Continue recording the output signal from YM-AMP- 7025for a period of 10 addi-
tional minutes. Remove amplifier and FM Recorder when complete,

18.. Remove all pbwer from YM-AMP- 7025 !saﬁe procedure as Step 2).

pagz 8 of 9
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NQ.
e IN-SITU MEASUREMENTS OF CABLES AND SIGNALS Tp. 105
| Eh_ TITLE  FROM LOOSE PARTS MONITOR CHARGE CONVERTER
YM-AMP- . 7025 REV. 1

19. Remove the TEC Current Monitor/AC Coupling Text Fixture.

20. Notify the Shift Supervisor/Shift Forernan of the conclusion of testing on
YM-AMP-"7025.

I hereby certify that this Test Procedure has been completed as written and that
all data has been correctly entered and filed as requested.

TEC Representative Qv/ 5# d’/ j/. ¢

Stgndture/Date

Instrumentation Tg ZX»%/}@# 4-23-§0

Signature/Date '

PAGE 9 of 9
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: GENERATION CORRECTIVE MAINTENANCE SYSTEM

X CM STATUS ACTIVITY FORM
B-14
! COMPONENT DESIGNATOR REQUEST DATE 3
LOCATION UNIT JOB WORK
N comP coMmP é TYPE AUTHORIZATION
. SYS TVPE. 1D. : o NUMBER
P MO |pay | vr
5 8 12 16 |17 22123 2433 272 33 38
VI eIl T Tolals] JolsTs [olo [2 e M 1sl0 Ll 1101912 0k Lo

i
> !
i

p ECM
TXN 7 NUMBER !
(o0] ¢
4 47 51 |
8 106]4(A
A P P P
™N ¢ R | RESP. LOCATION|R ASSISTING [g | ASSISTING
co T T OR CONTRACTOR; CONTRACTOR T | CONTRACTOR
1 4 66 l6? 7 M
-~ . AI
glols|A A0 2N
TXN é PURCHASE REQUISITIOI\’ PURCHASE ORDER
CcD T NUMBER NUMBER
1 4 59 66167 73
8i|0|7]A
S/M APPROVAL FIELD WORK
A STATUS HALD TO COMMENCE COMPLETION
TXN c % WORK DATE
T CODE START DATE RELEASE DATE COMPL. MO DAY YR MO DAY YR
1 4 39 4041 45 4/7 / > 52153 55156 81162 2
v A ’
[al1]o]a oo o0 T T T I LT il
0,1 | ! 1 1 1 OUTAGE HOLD
0,21 , i ] | ] ) PART HOLD
0,3 \ | i \ i QUALITY CONTROL PART HOLD
0,4| , . , \ , \ QUALITY CONTROL PROCEDURE HOLD
015 , \ i ) | \ OPERATIONS HOLD
0,6 , ! . | ) 1 CHANGE MODIFICATION HOLD
0,71 ) i ) i | ENGINEERING HOLD
0,8] , ) 1 ] A 1 PLANNING HOLD
{ | i | | [\ 1 . ‘
5,0, \ \ | I ] MANPOWER NOT AVAILABLE
S5, o |y | L vy ] 4 | ATPORC
5,21 \ \ \ \ ) AT QUALITY CONTROL
5131 1 i ) ) ) AT UNIT SUPERINTENDENT
15141 1 ! 1 L 1 | AT READING
515 1.1 [ W ' POST MAINTENANCE TEST HOLD
5161 . | ] { ‘ ) AT ALARA
TAN 17 6 &9
-~ 5 emmmime o e ) SE— PO L X AL S~ - A e e e — 2 < TR, | pa— .- -« s . o —




APPENDIX C

ORIGINAL FIELD PROCEDURES AND
DATA SHEETS FOR YM-AMP-7025
AFTER PREAMPLIFIER REPLACEMENT
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2/)2 - /& J08 TICKET FORM (WORK REQUEST)-THREE MILE ISLAND uNIT 2
REQUES” DATE RECOMMENDED
rPONEVDESOMTON - ocaronsumr | 208 108 T/EXET PRIORITY
SY§ comp COMP. lg TYPE HUMBER MO | DAY ; VR
v v YPE 70026 v >
viml (alrdel B |o|3lelolof2jcimE T clAA 76 biab e
VLl b L LB Tl = =T =N T e |l del A (el eled (s edsl A7 Y
AL ENANREENANERYER R
| 1
ORIGINATOR'S s SUPERVISOR'S
A > NO. i
()(774/6/4/.—\ . /0/30/0 gzkyv\ L ,>’b/F;
gl/]ulj"ly’ ORIGINATOR'S SIGNATURE /" DATE 0[/]4)1‘7 SUPERVISOR'S SIGNATURE 7 0kTE
/ FEFG PeiTEST Ko A.T//%—
MUK ORCEA W WBER | e ACCOUNT OLANT CONOITION NPRD FAILURE START
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_LANION SEQiaL v v X ) sufor{nojcolrs} [nsliR YA , MO , DAY | HR  MIN
o{3lslolool/ 15171g141 | |71817iclelz 19 | 111717141 U
v - 14
e AEG ny QUTAGE SIATUS
] e | g Y HOLD
v v v
o lolo L[] % l
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S0y rae g em P
Ul
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S
N
N
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d) Nuclear
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GENERATION CORRECTIVE MAINTENANCE SYSTEM
CM STATUS ACTIVITY FORA!

Cc-2
REQUEST DATE
COMPONENT DESIGNATOR T LOCATION UNIT Jjos WORK
comP COMP 0 TYPE AUTHORIZATION
sys TYPE o. |0 NUMBER
P Mo |pbAay | YR
5 8 12 16 17 22123 zal}a I :QEJ 38
1
APl 171 R13] ols]s Joo 2 le WMV delsk 7 0 1 [0 121 ¢ls Lo
é ECM
TXN 1y NUMBER
co
1 4 7
8(G|4]A
A 3 P P
™SN e R | RESP. LOCATIOMR ASSISTING fRp | ASSISTING
co 7 T [OR CONTRACTORT | CONTRACTOR |T | CONTRACTOR
1 4 % ls7 n M
glols!a B3N
™N |2 PURCHASE REQUISITION | PURCHASE ORDER
CcD T NUMBER NUMBER
1 4 55 e6167 73
8(0|71A
S/M APPROVAL FIELD WORK
A STATUS HQLD TO COMMENCE COMPLETION
TXN c % WORK DATE
T CODE START DATE RELEASE DATE COMPL MO DAY VYR MO DAY YR
1 4 39 40{41 4s)a7 s2fs3 55 |s6 61
7 < V L/ / L
8.1]0A oo o000 L | T
0,1 ¢ 1 L ] 1 1 OUTAGE HOLD
0,2 , 1 L | \ . PART HOLD
0,3} , N . \ N v QUALITY CONTROL PART HOLD
0,4 , ! ) \ 1 i QUALITY CONTROL PROCEDURE HOLD
0,6| , 4 . { \ L CHANGE MODIFICATION HOLD
07| 4 L i | | ENGINEERING HOLD
0,8({ , Ll 1 \ \ PLANNING HOLD
[ ) | \ L ]
5,40 i \ | L \ | MANPOWER NOT AVAILABLE
541 L | L \ 1 ) AT PORC
5 LZ \ \ 1 \ 1 \ AT QUALITY CONTROL
5 33 |2 ) 1 L AT UNIT SUPERINTENDENT
18 141 ' P DY W i AT READING
L5 L.. 1i S WY IR Y S | [ FOST MAINTENANCE TEST HOLD
56| | L ] ) L] AT Al A

TAL 199 § 80




_ B R TiTLE [H-SITU MIZ5STIMINTS 0F CAZLIS AND NO.
T lf — i SISNALS FRUM LOISI PARTS MNITOR TeelTT
“ = l“ CA3R3Z COMYVIRTIR YM-AMP-7023 REV.
”‘::: nw_ 1
Tezhaology lor Energy Corporation | APPARCVE DATE
PROCZDURE M.V. Mathis, Diractor, Tech. Serv. Div. G/18/83

PURPOSZ: The purpose of these measurements is to gather beseline data and infor-
mation in preparation for removal of Loose Parts Mnitor Charge Converter
YM-AIP-7023 from the Reactor Building TMI Unit 2. The tests specified in
this procedure are designed to assess the condition of the in-containment
instrument module (accelerometer, charge converter), associated cabling,
and readout devices. Tnis assessment will require the use of Time Domain
Retlectometry (TODR), Irpedance (Z), Spectral Analysis (frequency domain),
and general oscilloscope observations (with recording) of waveforns
from/to the unit under test (UUT).

YAI-ArIP -~ 2025 — Sikeant L—‘-gn:ef‘y{or & Mpf:f /w;{e- qf..’“'
PROCEDURE (ADMINISTRATIVE

A. Limitations and Precautions

1. HNuclear Safety., Loose Pa}ts Monitor Charge Converter YM-AMP-7023,
ocated at elevation 347', is part of the overall Loose Parts

Surve111ence System.

2. Envircnmental Safetv. Loose Parts Monitor Charge Converter
YVi-R4P-7025 can be taken out-of and restored to services without pro-
ducing a hkazard to the environment.

3. Personnel Safetv. The test described herein produces no additional
personnel safety hazards other than normally associated with per-
forming instrument testing.

4. Equipment Protection. In the performance of each test described
he;$in, care will be taken to insure adaquate equipment protection as
follows:

a. In all cases actual test hookups to the Unit-2 instrumentation
shall be made and verified by Instrumentation Personnel.

b. All passive measurements (Spectral Analysis and Oscilloscope
observations) of waveforms and signals from powerad instruments
shall be performed using high input impedance probes or inputs
(Z = > 1 Meg ohm) to prevent loading of signals.

¢. In a1l Time Domain Refiectometry and Impedance measuremants, power
will be removed from the unit under test and low level test
signals prescribed in Table 4-1 shall be utilized by inserting
test signals on appropriate conductors of Cable IT3592].

1of 9
PAGE




c-4 :
| N2,
2 2ransa IN-SITS FZASJ:'”ZKTS P :‘? SIENILS | Theil7
Zor=d TiTLE FROM LOOSE PARTS MCNHiTC2 CRELR3Z CLNVIATEIR - -
b oo YS- A~ 7023 | | ’ B LA
Table 4-1 tive Measurements
Active Signa! Parameter Time Domain Reflectomatry Impecance
Voltage 225 mY nominal (into 50 < 5V s
ohm base)
Frequency - IOOHZ, lkHZ,
10kHz, 100kKz
Current < 10mA < 10CmA
Other 225mY, 110 picosecond -—
- pulses
B. Prerequisites ’
1. The Shift Superv1sor/Sﬁ1ft Foreman shall be notified for concurrance
pr1or to the perfornance of those measurements , gEERETLARRITST
2. Instrumen;at1on personnel shall be assigned to assist in the perfor-
mance of these measurements.
3. All measurements and test instrum2ntation shall be in current calibra-
tion (traceable to NBS).
4. The Shift Supervisor/Shift Foreman shall be notified prior to starting
and upon completion of the measurements.
C. Procedure for Performing Measurements

1.

2.
3.
4.
5.
6.

References :

Endevco Dwg. No. AE-E0401 Specifications for hbde] 2652M4 Charge
Converter YM-AMP- 7023 ! Sheet 3 of 3).

Specification Manual for Endevco Model 2276 Accelerometer.
Burns & Roe Dwg. 3024, Sh. 105.

Burns & Roe Dwg. 3343, Sh. 2.

Bur~ns & Roe Dwg. 3045, Sh. 17.

Burns & Roe Dwg. 3314, Rev. 8.

T N YRt




85533, 85528 Modules).

12. Instruction Manual,

13. Instruction Msnual,
14. Irstruction Menual,
15. _Instruction r‘anlual R
16. TEC Corposite

e - ead 1.'- TU MIZIURIMEINTS TP OZAZLIS &NT (N
i U T = FRIMLODSE PARTS MONITIR CHARGE CONVIRTIR T
e YM-AF-7023 I-:V
7. Burns & Roe Owg. 3174, Sh. 7.
8. Burns & Roe Dwgy. 3045, Sh. 17.
9. Instruction Manual, Tektronix model 1502 TDR.
10. Instruction Manual, Hewlett Packard Model 4274 Multifrequency LCR
Meter.
11. Instruction Manual, Hewlett Packard Spectrum Analyzer (Model 141T,

Nicolet Model 444A-25 Spectrum Analyzer.
Tektronix Mpdel 335 Oscillecscope.
Lockheed Store-4 Racorder.

Tektronix SC502 Oscilloscope.

attachment).

STEPS

Electrical Connection Diagram, YM-AMP- 7023 (see

1. MNotify Shift Supervisor/Shift Foreman of start oﬂ test on YM-AMC- 7025

2. Rermove all power from YM-AMP- 7025’(Channe1 ,K)
3. Rerove cable 735981 (Channe‘l 89 ? cabinet 216.

4. Wsing the Hewlett-Packard fbde] 4274 (or equivalent) Impedance Bridge measure

the capacitance and impedance at the following test point..

TEST POINT* FROM T0
C)‘g:;}-
a. Cable 1735981 “(Center Cable IT35581 (Shield)

Conductor)

* Test Connection in Cabinet 216.




2 s o3 SNeSITL dIrIiEIvINTY 2 AR .
s ia TTTLS FRIM LODSTI PARTS MINITIF IHATZI CON.IRTIA ori i e
3. aana Y¥-AMP- 7023 =
Record tha deta requirad below:
|
TEST POINT CAPACITANCE IMPEDANCE |
%
Frequency 100 Hz 1 kHz 100 kHz 100 Hz 1 kHz 100 kHz |
i
. 7 iR . |
a. Cable IT o 10.4RL| 75RY 9.2 N
35981 A 16.5aF | =209 nF - Tl -
. . - -5, _4 i - a4
Center Conduct| g -85 125.4
or to shield

5. Using the Tekironix Mdel 1302 (or equivalent ‘TD2 unit) perform TDR measure-

ments on the test point given in Step 4.

Record the data below:

L

a.Cable 1735981

Center Conuuctor
to Shield

500we /.

Instrument Strip
Test Point Righ R Low R Settings Chart
@ Nft.| @ N ft. | Ampl Range Mulz Number

100 1C7 -5

6. Using the Keithley Model 177 (or equivalent DMM) perform resistance measure-
ments on the test points specified and record values

in the space provided.

PAGE4 of 9
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s e orne sio: Y

s TheSITL UILIUTIvINTS T OZATLIS AND ZIGNALS Toa
2t Th= FASY LLLlD PARTS MIWGTuR CAARGE COMVIRTEIR o
L .7ua YM-AMP- 723 RV, i
, . gD ;
ZC’L &7\:5‘76 ZOC'LK}):\(?~— !
POLARITY POLARITY
From = +; To = - From = =; To = +
|
TEST POINT FROM LINK TO LINK " RESISTANCE RESISTANCE
Center chield :
a. Conductor "?5]( 10.8 kR 37.8% kL
(+)

7. Connect the TZC Current Monitor/AC Coupling Test Fixture between LPM amplifier
and Catle IT35921 per the following diagram:

DIAGRAM 8.1

Aopi11ier & LPY Center Conducior (ZXC) hi\-’To ReitRly 177) Caole IT3S4gl Center Conductor (8%C)
T < \ s
= e e
s OO
3w T A
BLATK N3 /OL SLACK
LPM Arslifier Cuter Conductor {BANC) — / 7 Cable 1735581 C-.cer Coenauctor (anc

TEST FIXToRE

NOTE: This circurt provides aoditicnal-AcCess to signels and charse converter current

1) Series commezti.n of as =—meter by cozmecticz a INC wvizh plugs 1 (eignal
of RNC cotnecter)® and 2 (g-ousd of 3NC connector).®*

2) Access to the s3igaal through a dacoupling capacitor is provided by a BNC
cornectias plugs & (sigaal of BENC) and ) (ground of BENC).»

®* Connections provide for proper polarity.

PAGE 50f 9
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IN=-SITU FIASUREZFINTS OF CASLZI AND Z0Zhil: | 7. 157
% 71 o % zuia . A g H v/ !
PR +ra= FROM LOOSI PARTS MINITOR CHARGE CIMVEIR =y e e e
$ —azna Yi-AM5 - 7023 inIY. ] !

8. Connect a Kiethly Model 177 OMM (or eguivzlent) in series with center conductcr
of 1735081 (BNC) by ccnnecting across plugs 1 and 2 (the two red plugs) of tre .
TEC Current Monitor/AC Coupling Test Fixture.

9. Connect a TEC 901 isolation Amlifier with a BNC to Banana plugs 3 (ground) and 4
(signal) (the two black plugs) of the TcC Current Monitor/AC Coupling Test
Fixture.

10. Connect an FM Recorder to the output of the 901 Amlifier (the TZC 901
operating in differential mode) and start the recorder.

NCTE: Recording will continue through Step 17.

11. Apply power to YM-AMP-7023(Channel 8 and verify operatior thypugh norm sl
instrumentation procedures. ﬂn&tb )y*&t%ﬂ.ixx;A &g «awg pe
: e Ae ;u&xaczka of :>éf59M4/ |
-

12. Wing the Kiethly Model 177 DMM (or equivalent; Pre: es1on = + 12) measure the
current at the signal test point.

- (A £ N l
e l
Cabinet sV i ,'
SIGHAL 216 TEST_LEAD SCALE RIADING | Reeoded eresy
Qh‘ﬂ, IV"‘J st H
TeC Current/ e Ams. |
a. - Monitor ’ . '
P]UQ-]_. 54-{ 20m N /o 7"1’““ Soviree. '
Plug-2 -
X Cveeenvy Eenvimt, Fower OW /am,r\,
' \ v 18/30/80 |
Ano Vor7nge ‘Slﬁayu\rye/uate /

13. Using the Xiethly Model 177 DM4 (or equivalent; Z; > 107 OHMS, Range 0-2000V,
Precesion = + 1%) measure the DC Voltage at the signal test point.

CABINET ' !
SIGNAL 216 TEST LEAD SCALE READING . :
TEC Current/ o
a. Monitor I~
Plug-1 (+) 200V | 353V
Plug-3 (-)
angE 6 of 9
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l

- IN-S1TU FEASURIMINTS 3T 242
) TITLE  FROM LOOST PARTS MONITIR Ci
e YF-AMP- 7023

14.

Using a Tektronix Mpdel SC532 (or equivalent) oscilloscope observe the wava-
form at the signal test point:

CABINET
SIGNAL 216

PARAMETER

TEC Current/

Monitor Photo JO7-52
Plug-4 SIG Time Base 5,

Photo /07 -53 | Photo
Plut-3 Shield Vert Gin. /py

Time Base 2masc| Time B3se
Vert Gainp Jmy | Vert Gain

vertical gain settings.

Sync the oscilloscope and photograph the waveform using up to three time base and
Mark the beck of the photographs with the instrument tag
nuwber and parameter measuredy

) /0/3(.’ ola)

15.

Using a Hewlett-Packard Spectrum Analyzer (Models 141T, 85538, and 8552, or
equivalent) perform an analysis of the test signal for spectral content:

, CABINET .
SIGHNAL 216 PARAMETER PHOTO 3

TEC Current/ -
a. Mori tor 107-54
Plug-4 SIG ,

Plug-3 __SHIELD

S8efore photographing each scope presentation adjust analyzer for best spectral
resolution.

Record critical analyzer parameters e.g., RF bandwidth, RF band-
width and sweep speed on rear of photograph as well as parameter analyzed.

pagz 7 of 9




c-10 o
NC ,
Ca.oa TheCITY MIASULIMINTS DT TATLIL AND SIINALS sie |
SE TS FROM LO2SI PARTS MIKITOR ChARGE CONVIRTER = ,
YM-A%2-7 023 Y. |
!
SPECTRUM IDENT  FREQUENCY  AMPLITUDE  REMEAKS
1
o -
TSirpanors) — <SCan wiory  TaupT Rz St Tire Lo j2. 17
/c&U /0 Olb lC‘S‘
S Mirhe 3 kHz O | e _ic

W Gu’\\«':zg‘ Q{r:%% /0/30/&11

Si}inat’ufe/ﬂate

16. Using the Nicolet Model 444 FFT Analyzer (or equivalent) perform FFT analysis |
of signals from the signal test point: j

CABINET )
, SIGNAL 216 PARAMZTER | PHOTO |
Gaw A0 OR PLOT
ﬁé" A ] TEC Current/
. a. Moni tor oy e
{&w{woﬂ"@b Plua-4 351G /07-353
9{?*’" Plua-3 | Shield |

If PSD plots from the siqnal show high or unusual amplitudes, utilize the
2oom feature to pravide finer resolution and obtain PSD data in the fre-

quency band of interest.
! .
(_} Z :/lu) Io/3¢/8 0

‘Signature/Date

Continue recording the output signal from YM-AMP-7023 for a period of 10 addi-

17.
tional minutes. Rcmove amplifier and FM Recorder when compiete.

18. Remove all power from YM-AMP- 7023 _(sahe procedure as Step 2).

8 of 9
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— e C=11

=)
s amesca IN-SITU MIASLRIMENTS of i3I8 2l DITWLS | el
Joim TITLE  FROY LOOSE PARTS MONITOR Cea23I CHVIATER (oo
Yi-Ap. 7023, S

19. FRamove the TEC Current Monitor/AC Coupling Text Fixture.

20. Not1fy the Shift Supervisor/Shift Foreman of the conclusion of testing on
YH-AMP-"7023.

I hereby certify that this Test Procedure has been completed as written and that
all data has been correctly entered and filed as requested.

TEC RepresentatweO/(c /0/30/90

Sr gnatur Date

Ins* rumentation /
me

magofg
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FIELD SERVICE DATA SHEET

e / o C-13 . .
PL Name’/\>,_" ]Wm ) Page No.

4

DATA SHEET - PLANT: 7 /Y1 L

, _ UNIT _ D) RUN __ 2 DATE
TIME TAPE ft PWR TAPE /15
START : /50 SPEED /3 ips
STOP - BAND M7 D) et
ROD POSITION: GROUP , ; GROUP __, : GROUP |, .

BORON (ppm) EFPD CYCLE o —

RECORDER .
CHANNEL SIGNAL AMP BW GAIN vDC

1 P M 3 SCh AN

2

-
Y
=
W

5k Ny

10

1

12

13

14

) COMMENTS :

230" Aadt 6¢ TPy 30
4’6‘) ')) C'P"‘“"‘VL ({'""CL'I ‘ tumu .3 /
1350 = 1450 Qt otz rostact = el 3 et A.uc'!.ﬂ-u.-x /

[ iy
4 sisat i ¢ H/W,‘w, Aeanclont




FIELD SERVICE DATA SHEET

: TS C-14
PL Name ZTALS" /} Ay, Page No.
DATA SHEET - PLANT: __ /7 /M L
unir 2 RUN ___/ DATE /. /% e
TIME TAPE ft PWR TAPE __//5 4
start /255 20 —- SPEED __ /5~ ips
STOP _/ /4] /2¢ — BAND Fill e I et
ROD POSITION: GROUP ; GROUP __, ; GROUP __, .

TEC Form No.

COMMENTS:

BORON (ppm) EFPD CYCLE

RECORDER

CHANNEL SIGNAL AMP
J

1 CRLIE/QI‘\T:C’I\) *

2

3 (, RLIBRA TV 1Y *

~

10

11

12

13

14

* /EOHe . OV PP

BW  GAIN  vDC
&(% [
P

flf 3 - FRemitbecd Loridnn (D t!)

At ) -ole




